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1990 
Mazda 323 
4-Wheel Drive 
Workshop 
Manual 
Supplement 

FOREWORD 

This is a supplement to the workshop manu- 
al(s) shown below. This supplement describes 
service procedures of new or modified me- 
chanical and/or electrical systems. For service 
procedures and important safety notices not 
contained in this supplement, please refer to 
the previous workshop manual. 

Workshop Manual: 
Form No.1 195-l O-89E 

All information in this supplement was the 
latest available at the time of printing, all alter- 
nations related to modifications will be notified 
by Service Bulletin. 

Mazda Motor Corporation 
HIROSHIMA, JAPAN 

APPLICATION: 
This manual is applicable to vehicles beginning 
with the Vehicle Identification Numbers (VIN) 
shown on the following page. 
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IMPORTANT INFORMATION 

IMPORTANT INFORMATION 

BASIC ASSUMPTIONS 
This workshop manual assumes that you have certain special tools that are necessary for the safe and effi- 
cient performance of service operations on Mazda vehicles and that you know how to use them properly. 
It also assumes that you are familiar with automobile systems and basic service and repair procedures, You 
should not attempt to use this manual unless these assumptions are correct and you understand the conse- 
quences described below. 

SAFETY RISK 
This manual contains certain notes, warnings, and other precautionary information that you should carefully 
read and follow to reduce the risk of personal injury to yourself or others and the risk of improper service 
that may damage the vehicle or render it unsafe. If there is no such information in regard to any specific 
service method, this does not mean there is no possibility that personal safety or vehicle safety will be 
jeopardized by the use of incorrect methods or tools. 

POSSIBLE LOSS OF WARRANTY 
The manufacturer’s warranty on Mazda vehicles and engines can be voided if improper service or repairs 
are performed by persons other than those at an Authorized Mazda Dealer. 

WARNING ON LUBRICANTS AND GREASES 
Avoid all prolonged and repeated contact with mineral oils, especially used oils. Used oils contaminated 
during service (e.g., engine sump oils) are more irritating and more likely to cause serious effects, including 
skin cancer, in the event of gross and prolonged skin contact. 

Wash skin thoroughly after work involving oil. 
Protective hand cleaners may be of value provided they can be removed from the skin with water. Do not 
use gasoline, paraffin, or other solvents to remove oil from the skin. 

Lubricants and greases may be slightly irritating to the eyes, ,- .dJ 

Repeated or prolonged skin contact should be avoided by wearing protective clothing if necessary. Particu- 
lar care should be taken with used oils and greases containing lead. Do not allow work clothing to be con- 
taminated with oil. Dry clean or launder such clothing at regular intervals. 

9MUGIX-002 
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HOW TO USE THIS MANUAL GI 
HOW TO USE THIS MANUAL 
PREPARATION 

Lc-’ 
PREPARATION points out the needed Special Service Tool (SST) for the service operation that it pro- 
ceeds. Gather all necessary SST before beginning work. 

Example: 
MANUAL STEERING 
PREPARATION 
SST 

49’0118 85OC 

Puller, ball joint 

SST NUMBER USAGE 

t t 
49 0118 850C For 

For 4 removal of tie-rod 
removal of tie-rod end 
end 

REPAIR PROCEDURE 

I I , 

SST NAME SST ILLUSTRATION 
9MUGlX-033 

1. Most repair operations begin with an overview illustration. It identifies the components, shows how the 
parts fit together, and visual parts inspections. If a damaged or worn part is found, repair or replace it 
as necessary. 

2. Expendable parts, tightening torques, and symbols for oil, grease, and sealant are shown in the overview 
illustration. 

3. Pages related to service procedures are shown under the illustration. Refer to this information when ser- 
vicing the related part. 

Example: 

SHOWS 
APPLICATION 
r;FpT OF OIL, 

SHOWS 
RELATED 
PAGE FOR 
SERVICE ‘--, 

, 

1. Bolt 16. Bearing inner race 
2. Lock plate 
3. Bearing cup 
4. Adiustina screw 

e M-2: 
- 
e M-2, 

5. B&ring&tar race 
6. Locknut 
7 Washer 

i 7. Spacer 
18. Drive pinion 

Removal . . paae M-2 

* 1: The numbering (ex.a) shows service procedure. 
*2: Units shown in N.m (m-kg, ft-lb) unless otherwise specified. 

SHOWS TIGHTENING 
TORQUE 
SPECIFICATION l 2 

SHOWS TIGHTENING 
TORQUE UNIT 

*SHOWS VISUAL 
INSPECTION 
INFORMATION 

9MUGIX-034 
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GI HOW TO USE THIS MANUAL/FUNDAMENTAL PROCEDURES 

SYMBOLS 
There are six symbols indicating oil, grease, and sealant. These symbols show the points of applying such 
materials during service. 

Symbol Meaning Kind 

-If Apply oil New engine oil or gear oil as appropriate 

Apply brake fluid Only brake fluid 

Apply automatic transmission fluid Only ATF 

Apply grease Appropriate grease 

am Apply sealant Appropriate sealant 

0 Apply petroleum jelly Appropriate petroleum jelly 

‘---/ 
OWGIX-005 

Note 
l When special oil or grease is needed, this is shown in the illustration. 

NOTES, CAUTIONS, AND WARNINGS 
As you read through the procedures, you will come across NOTES, CAUTIONS, and WARNINGS. Each 
one is there for a specific purpose. NOTES give you added information that will help you to complete a 
particular procedure. CAUTIONS are given to prevent you from making an error that could damage the 
vehicle. WARNINGS remind you to be especially careful in those areas where carelessness can cause per- 
sonal injury. The following list contains some general WARNINGS you should follow when you work on 
a vehicle. 

9MUGIX-036 

9MUGIX-037 

FUNDAMENTAL PROCEDURES 
PROTECTION OF THE VEHICLE 
Always be sure to cover fenders, seats, and floor areas be- 
fore starting work. 

GI-4 



FUNDAMENTAL PROCEDURES 
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A WORD ABOUT SAFETY 
The following precautions must be followed when jacking up 
the vehicle. 
1. Block the wheels. 
2. Use only the specified jacking positions. 
3. Support the vehicle with safety stands. 

Start the engine only after making certain the engine compart- 
ment is clear of tools and people. 

PREPARATION OF TOOLS AND MEASURING 
EQUIPMENT 
Be sure that all necessary tools and measuring equipment are 
available before starting any work. 

SPECIAL TOOLS 
Use special tools when they are required. 

REMOVAL OF PARTS 
While correcting a problem, try also to determine its cause. 
Begin work only after first learning which parts and subassem- 
blies must be removed and disassembled for replacement or 
repair. 

DISASSEMBLY 
If the disassembly procedure is complex, requiring many parts 
to be disassembled, all parts should be disassembled in a way 
that will not affect their performance or external appearance 
and identified so that reassembly can be performed easily and 
efficiently. 

GI-5 



GI FUNDAMENTAL PROCEDURES 
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1. Inspection of parts 
When removed, each part should be carefully inspected for 
malfunctioning, deformation, damage, and other problems. 

2. Arrangement of parts 
All disassembled parts should be carefully arranged for re- 
assembly. 
Be sure to separate or otherwise identify the parts to be 
replaced from those that will be reused. 

3. Cleaning parts for reuse 
All parts to be reused should be carefully and thoroughly 
cleaned in the appropriate method. 

REASSEMBLY 
Standard values, such as torques and certain adjustments, 
must be strictly observed in the reassembly of all parts. 
Refer to STANDARD BOLT AND NUT TIGHTENING TORQUE 
in Section TD for tightening torques not mentioned in the main 
text. 
If removed, these parts should be replaced with new ones: 
1. Oil seals 2. Gaskets 
3. O-rings 4. Lock washers 
5. Cotter pins 6. Nylon nuts 

Depending on location: 
1. Sealant should be applied to gaskets. 
2. Oil should be applied to the moving components of parts. 
3. Specified oil or grease should be applied at the prescribed 

locations (such as oil seals) before reassembly. 



FUNDAMENTAL PROCEDURES GI 
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ADJUSTMENTS 
Use suitable gauges and/or testers when making adjustments. 

RUBBER PARTS AND TUBING 
Prevent gasoline or oil from getting on rubber parts or tubing. 

GI-7 



GI JACK AND SAFETY STAND POSITIONS/VEHICLE LIFT (IL-SUPPORT TYPE) POSITIONS 

JACK AND SAFETY STAND POSITIONS 

FRONT END 
Jack position: 
At the front crossmember 

03UGIX-00 

REAR END 
Jack position: 
At the center of the rear crossmember 
ww 
At the rear differential (4WD) 

03UGIX-801 

Safety stand positions: 
On both sides of the body frame 

03UGIX-008 

Safety stand positions: 
On both sides of the body frame 

FRONT END 
Frame 
Side sills 

- 

VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS 

03UGIX-010 

REAR END 
Frame 
Side sills 

SMUGIX-010 
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TOWING GI 

WHEEL dOLLlES 

03UGIX-00 

TOWING 
Proper towing equipment is necessary to prevent damage to 
the vehicle. 
Laws and regulations applicable to vehicles in tow must al- 
ways be observed. 
As a general rule, towed vehicles should be pulled with the 
driving wheels off the ground. If excessive damage or other 
conditions prevent towing the vehicle with the driving wheels 
off the ground, use wheel dollies. 

With either automatic or manual transaxle: 
1. Set the ignition switch in the ACC position; 
2. Place the selector lever or shift lever in N (Neutral); 
3. Release the parking brake. 

Caution 
l Do not tow the vehicle backward with driving wheels 

on the ground. This may cause internal damage to 
the transaxles. 

l Do not use the hook loops under the front and rear 
of the vehicle for towing purposes. These hook 
loops are designed ONLY for transport tie-down. If 
tie-down hook loops are used for towing, the 
front/rear bumper will be damaged. 

TIE-DOWN HOOKS - FRONT 

TIE-DOWN HOOKS - REAR 

GIL9 



GI IDENTIFICATION NUMBER LOCATIONS/UNITS/ABBREVIATIONS 

IENTIFICATION NUMBER LOCATIONS 
VEHICLE IDENTIFICATION NUMBER (VIN) AUTOMATIC TRANSAXLE MODEL AND NUMBER 

UNITS 

N.m (m-kg or cm-kg, 
ft-lb or in-lb) . . . . . . . . . . . . Torque 
rpm . . . . . . . . . . . . . . . . . . . Revolutions per minute 
A .,.,..,.,.,..,.,...,............... Ampere(s) 
v  ..,,...,.,..,., ,.. . . . . . . . Volt(s) 
8 .,.,.,..,..,..,.................... Ohm(s) (resistance) 
kPa (kg/cm2, psi)... . . . . Pressure 

(usually positive) 
mmHg (inHg) . . . . . . . . Pressure 

(usually negative) 
W ,.,....,.,........................ Watt 
iters (US qt, Imp qt) Volume 
nm (in) .,.,..,.................. Length 

89UOGX-00 

ABBREVIATIONS 

ABDC ........................... After bottom dead 
center 

A/C.. ............................. Air conditioner 
ACC ............................. Accessories 
ATX .............................. Automatic transaxle 
ATDC ........................... After top dead center 
ATF .............................. Automatic transmission 

fluid 
BAC.. ............................ Bypass air control 
BBDC ........................... Before bottom dead 

center 
BTDC ........................... Before top dead center 
CPU ............................. Central processing unit 

EC-AT.. ......................... Electronically-controlled 
automatic transmission 

ECU ............................. Engine control unit 
EGI ............................... Electronic gasoline 

injection 
E/L.. .............................. Electrical load 
EX ................................ Exhaust 
IC ................................. Integrated circuit 
IGN.. ............................. Ignition 
IN ................................. Intake 
INT ............................... Intermittent 
ISC ............................... Idle speed control 
LH ................................ Left hand 
M.. ................................ Motor 
MIL.. ............................. Malfunction indicator 

lamp 
MTX .............................. Manual transaxle 
OD ................................ Overdrive 
OFF .............................. Switch off 
ON ................................ Switch on 
PCV .............................. Positive crankcase 

ventilation 
PRC.. ............................ Pressure regulator 

control 
P/S ................................ Power steering 
P/W .............................. Power window 
RH. ............................... Right hand 
SST.. ............................. Special service tool 
ST.. ............................... Start 
SW ................................ Switch 
TDC .............................. Top dead center 
4WD.. ........................... 4-wheel drive 

03UGIX-EC 
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CAUTION 

CAUTION 
INSTALLATION OF MOBILE TWO-WAY RADIO SYSTEM 
If a mobile two-way radio system is installed improperly or if a high-powered type is used, the EGI system 
and other systems may be affected. 
When the vehicle is to be equipped with a mobile two-way radio, observe the following precautions: 
1. Install the antenna at the farthest point from control units. 
2. Install the antenna feeder as far as possible from the control unit harnesses (at least 30 cm [11.8 in]). 
3. Ensure that the antenna and feeder are properly adjusted. 
4. Do not install a high-powered mobile two-way radio system. 

CRUISE CONTROL UNIT 

FEEDyT7N,T HARNESS I’ MOBIT-WAY RADIO 

AT LEAST 30 cm 
[i 1.8 in) 

ENGINE CONiROL UNIT / 

FARTHEST POINT 

05UGK01 
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REMOVAL OF IGNITION KEY ON AUTOMATIC 
TRANSAXLE MODEL 
The selector lever must be in P (PARK) to turn the ignition key 
to the OFF position. If the switch seems to be off but the key 
cannot be removed, the switch may still be in the ACC posi- 
tion, or the selector lever may not be in P (PARK). Shift the 
selector lever to P (PARK), and turn the ignition key to the 
LOCK position. The key should now be free for removal. 

GI-11 
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I 
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VOLTMETER 

SLACK 

CE 
LINE 

GRChND 

SMUGIX-02 
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ELECTRICAL TROUBLESHOOTING TOOLS 
Test Light 
The test light, as shown in the figure, uses a 12V bulb. The 
two lead wires should be connected to probes. 
The test light is used for simple voltage checks and for check- 
ing for short circuits. 

Caution 
l When checking the control unit, never use a bulb 

over 3.4W. 

Jumper Wire 
The jumper wire is used for testing by shorting across switch 
terminals and ground connections. 

Caution 
l Do not connect a jumper wire from the power source 

line to a body ground; this may cause burning or 
other damage to harnesses or electronic com- 
ponents. 

Voltmeter 
The DC voltmeter is used to measure of circuit voltage. A volt- 
meter with a range of 15V or more is used by connecting the 
positive (+) probe (red lead wire) to the point where voltage 
is to be measured and the negative (-) probe (black lead 
wire) to a body ground. 

Diagnosis Connector 
Insert the probe into the service hole when connecting a jum- 
per wire to the diagnosis connector. 

Caution 
l Do not insert the jumper wire probe into the diag- 

nosis connector terminal, which may damage the 
terminal. 

Ohmmeter 
The ohmmeter is used to measure the resistance between two 
points in a circuit and also to check for continuity and diagno- 
sis of short circuits. 

Caution 
l Do not attempt to connect the ohmmeter to any cir- 

cuit to which voltage is applied; this may burn or 
otherwise damage the ohmmeter. 

9MUGIX-045 

GI-12 



CAUTION 

CAUTION WITH ELECTRICAL PARTS 
Battery Cable 

GI 

Before disconnecting connectors or replacing electrical parts, 
disconnect the negative battery cable. 

QMUGIX-022 

I 
QMUGIX-023 

QMUGIX-024 

QMUGIX-025 

03UGIX-01 

Connectors 
Removal of connector 
Never pull on the wiring harness when disconnecting con- 
nectors. 

Connectors can be removed by pressing or pulling the lock 
lever as shown. 

Locking of connector 
When locking connectors, make sure to listen for a click that 
will indicate they are securely locked. 

Inspection 
1. When a tester is used to check for continuity or to measure 

voltage, insert the tester probe from the wire harness side. 

GI-13 



CAUTION 
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a Same as the female type. 
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2. Check the terminals of waterproof connectors from the con- 
nector side, as they cannot be accessed from the wire har- 
ness side. 

Caution 
l Use fine wire to prevent damage to the terminal. 
l Do not damage the terminal when inserting the 

tester lead. 

Terminals 
Inspection 
Pull lightly on individual wires to check that they are secured 
in the terminal. 

Replacement of terminals 
Use the appropriate tools to remove the terminal as shown. 
When installing the terminal, be sure to insert it until it locks 
securely. 

< Female > 
Insert a thin piece of metal from the terminal side of the con- 
nectar, and then, with the terminal locking tab pressed down, 
pull the terminal out from the connector. 

< Male > 

Sensors, Switches, and Relays 
Handle sensors, switches, and relays carefully. Do not drop 
them or strike them against other parts. 
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FUSE 

PULLER 

9MUGIX-032 

SMUGIX-029 

Fuse 
Replacement 
1. When replacing a fuse, be sure to replace it with one of 

specified capacity. 
If a fuse again fails after it has been replaced, the circuit 
probably has a short circuit and the wiring should be 
checked. 

2. Be sure the negative battery terminal is disconnected be- 
fore replacing a main fuse (80A). 

3. When replacing a pullout fuse, use the fuse puller supplied 
in the fuse box cover. 

Wiring Harness 
Wiring color codes 
Two-color wires are indicated by a two-color code symbol. 
The first letter indicates the base color of the wire and the sec- 
ond the color of the stripe. 

-- 

GI-15 
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PRE-DELIVERY INSPECTION 

PRE-DELIVERY INSPECTION 

PRE-DELIVERY INSPECTION TABLE 

INSPECT and ADJUST, if necessary, the following items to 
the specifications: 
0 Glass, exterior bright metal and paint for damage 
Cl Wheel lug nuts 

88-l 18 N.m (9-l 2 m-kg, 65-87 ft-lb) 
Cl Tire pressures (Refer to section Q) 
q All weatherstrips for damage or detachment 
I? Operation of hood release and lock 
0 Operation of trunk lid, back door, and fuel lid opener 
0 Door operation and alignment 
0 Headlight aiming 
INSTALL the following parts: 
0 Wheel caps or rings (if equipped) 
0 Outside rear view mirror(s) 

1 UNDER HOOD-ENGINE OFF ] 
INSPECT and ADJUST, if necessary, the following items to 
the specifications: 
Cl Fuel, coolant and hydraulic lines, fittings, connections and 

components for leaks 
0 Engine oil level 
Cl Power steering fluid level 
0 Brake and clutch master cylinder fluid level 
ci Windshield washer reservoir fluid level 
0 Radiator coolant level and specific gravity 

~1 

0 Tightness of water hose clamps (including heater hoses) 
0 Tightness of battery terminals 
0 Manual transaxle oil level 
Cl Drive belt tensions 
0 Accelerator cable and its linkage for free movement 
CLEAN spark plugs 

piteiiq 

INSTALL the following parts: 
0 Rubber stopper for inside rear view mirror 
q Fuse for accessories 
CHECK the operations of the following items: 

Seat controls (sliding,and reclining) and head restraint 
Folding rear seat 
Door locks including childproof door locks (if equipped) 
Seat belts and warning system 
Ignition switch and steering lock 
Inhibitor switch (ATX only) 
Starter interlock switch (clutch pedal, MTX only) 
All lights including warning and indicator lights 
Sound warning system 
Horn, wipers and washers (front and rear, if equipped) 

0 Audio system (if equipped) 
0 Cigarette lighter and clock 
0 Heater, defroster and air conditioner at various mode 

selection (if equipped) 
CHECK the following items: 
0 Presence of spare fuse 
cl Upholstery and interior finish 
CHECK and ADJUST, if necessary, the following items: 
II Operation and fit of windows 
El Pedal height and free play of brake and clutch pedal 

Pedal height mm (in) Free play mm (in) 

Clutch pedal ‘Q8yg y$$03) 5-13 (0.197-0.512) 
I 

Brake pedal 1193-196 (7.60-7.72)1 4-7 (0.16-0.28) 1 

q Parking brake 
5-7 notches198 N (10 kg, 221b) 

UNDER HOOD-ENGINE RUNNING AT 
OPERATING TEMPERATURE 

CHECK the following items: 
0 Automatic transaxie fluid level 
0 Initial ignition timing (with TEN terminal of diagnosis con- 

nector grounded) 
5 f  1 o BTDC: BP SOHC 

0 Idle speed (ATX: P range, MTX: Neutral) 
750 * 50 rpm: (With parking brake applied) 

1 ON HOIST 1 
CHECK the following items: 
0 Underside fuel, coolant and hydraulic lines, fittings, con- 

nections and components for leaks 
0 Tires for cuts or bruises 
0 Steering linkage, suspension, exhaust system and all un- 

derside hardware for looseness or damage 

1 ROAD TEST 1 
CHECK the following items: 

Brake operation 
Clutch operation 
Steering control 
Operation of meters and gauge 
Squeaks, rattles or unusual noise 
Engine general performance 
Emergency locking retractors 
Cruise control system (if equipped) 

1 AFTER ROAD TEST 1 
REMOVE seat and floor mat protective covers 
CHECK for necessary owner information materials, tools and 
spare tire in vehicle 

03UOAX-801 
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SCHEDULED MAINTENANCE SERVICES 

Follow Schedule 1 (Normal Driving Condition) if the vehicle is mainly operated where none of the following conditions apply. 
Follow Schedule 2 (Unique Driving Condition) if any of the conditions below apply: 
l Repeated short-distance driving. 
l Driving in dusty conditions. 
l Driving with extended use of brakes. 
l Driving in areas where using road salt or other corrosive materials are used. 
l Driving on rough and/or muddy roads. 
l Extended periods of idling and/or low-speed operation. 
l Driving for prolonged periods in cold temperatures and/or extremely humid climates. 

Schedule 1 (Normal Driving Conditions) 

, , , , 
Pi oi 

OPERATION 

Drive belts 

MAINTENANCE Number of months or miles (kilometers), whichever comes first 
INTERVALS Months 7.5 15 22.5 30 37.5 45 52.5 60 

x 1,000 miles 7.5 15 22.5 30 37.5 45 52.5 60 
Service data and inspection points 

x1,000 km 12 24 36 48 60 72 84 96 

I I l Cracks or damage 
l Tension 

Engine oil R R R R R R R R l Oil pan capacity: 
All BP 3.6 liters (3.8 US qt, 3.2 Imp qt) 

Oil filter 

Engine timing belt*’ 
Air cleaner element 

R R R R R R R R l Oil filter capacity: 
0.17 liter (0.18 US qt, 0.15 Imp qt) 

!rv 60.000 miles (96.000 km) Replace eve 
-.--.L- 

R 

R 

R I - 

Spark plugs 

Cooling system 

Engine coolant 

Fuel filter 

Idle speed I I I 

Fuel lines I I I 
* In die :ates page to be referred to on 323 Workshop Manual ( 11 95-l O-89E) 

l Plug gap: 1.0-I .lmm (0.039-0.043 in) 
l Recommended spark plugs 

R Engine NGK Nippon Denso 

BP SOHC 
BKR5E-11 KlGPR-Ull 
BKRGE-11 K20PR-U 11 

, 

I l Hoses for cracks or wear 
l Coolant level 
l Coolant capacity: 

R 5.0 liters (5.3 US at. 4.4 Imp at) . . MTX 
6.0 liters (6.3 US qt, 5.3 Imp qt) . . ATX 

R I - 

750 f  50 rpm (With parking brake applied) 
l Fittings, connections, and components for 

Page 

Bl-5* 

D-5* 

D-5* 

Bl-12* 
F-71 * 

G-18* 

E-5* 

E-6* 

F-107* 

F-71 * 

F-9 



p Schedule 1 (Normal Driving Conditions) (Cont’d) 

MAINTENANCE Number of months or miles (kilometers), whichever comes first 
INTERVALS Months 7.5 15 22.5 30 37.5 45 52.5 60 

x 1,000 miles 7.5 15 22.5 30 37.5 45 52.5 60 
Service data and inspection points Page 

OPERATION x 1,000 km 12 24 36 48 60 72 84 96 
Brake lines, hoses and connections I I l Proper attachment and connections - 

l Operation 
l Pedal height (with carpet): 

Clutch pedal I I 196-204mm (7.72-8.03 in) H-5 
l Free play: 

5-13mm (0.197-0.512 in) 
l Caliper operation 
l Disc plate thickness: 

Minimum.... Front 20mm (0.79 in) P-20 * 
Disc brake I I Rear 7.0mm (0.28 in) P-25 * 

l Pad thickness: 
Minimum.... Front 2.0mm (0.08 in) P-18* 

Rear I.Omm (0.04 in) p-25* 
l Operation and looseness 

Steering operation and linkage I I l Fluid leakage or oozing 
N-18* 

l Free play.... O-30mm (O-l .18 in) N-8* 

Front suspension ball joints I I l Damage, looseness, and grease leakage - 

Driveshaft dust boots I I l Cracking and damage M-7 
Bolts and nuts on chassis and body T T l Retighten all loose nuts and bolts 
Exhaust system heat shield I I l Insulation clearance F-15 

- 
Air conditioner system (if equipped) 

Refrigerant Inspect refrigerant amount annually u-34* 
Compressor Inspect operation annually - U-38 * 

Rear differential oil R l Oil capacity: 
0.5 liter (0.53 US qt, 0.44 Imp qt) M-17 

Transfer oil R l Oil capacity: J3-12 
0.65 liter (0.69 US qt, 0.57 Imp qt) K2-136 

* Indicates page to be referred to on 323 Workshop Manual (1195IO-89E) 



Note 
I . . . . Inspect, and if necessary correct, clean, or replace 
A..., Adjust 
R.... Replace or change 
T.... Tighten 

After 60 months or 60,000 miles (96,000 km), continue to follow the described maintenance at the recommended intervals. 

As for * marked items in this maintenance chart, note the following points: 
*l Replacement of the timing belt is required every 60,000 miles (96,000 km). Failure to replace the timing belt may result in damage to the engine. 
*2 This maintenance is required for all states except California. However, we recommend that it also be performed on California vehicles. 
*3 This maintenance is recommended by Mazda. However, it is not necessary for emission warranty coverage or manufacturer recall liability. 



7 Schedule 2 (Unique Driving Conditions) 

MAINTENANCE Number of months or miles (kilometers). whichever comes first 

Page 
15 ii 24 - 
- 
R - 
R 
ep 72 - 

- 
- 
- 
- - 
- - 

- 

I 

- 

MAINTENANCE 
OPERATION 

Drive belts 

Months 5 ia 
x 1,000 miles 5 la 
x 1,000 km 8 16 

Engine oil 

Service data and inspection points 

Bl-5* 

D-5* 

Oil filter 

Engine timing belt*’ 

R R D-5* 

B1-12* 
F-71 * 

G-18* 

E-5* 

:e t - wery 60,000 miles (96,000 km) 

l Plug gap: 1.0-l .l mm (0.039-0.043 in) 
l Recommended spark plugs 

- 
- 

- 

- 

- 

- 
- 

- 
- 

- 

- 

5.0 liters (5.3 US qt, 4.4 Imp qt). ......... MTX 
6.0 liters (6.3 US qt, 5.3 Imp qt) .......... ATX 

n 
750 f  50 ;pm (With parking brake applied) 

R 1 

F-71 * 

F-107* 
l Fittings, connections, and components for 

leaks F-9 

I 

f 

l Proper attachment and connections 
l Operation 
l Pedal height (with carpet): 

196-204mm (7.72-8.03 in) 
l Free play 

- 

H-5 

5-13mm (0.197-0.512 in) 
l Caliper operation 
l Disc plate thickness: 

Minimum Front.... 20mm (0.79 in) 
Rear . . . . . 7.0mm (0.28 in) 

l Pad thickness: 
Minimum Front.... 2.0mm (0.08 in) . I 

P-20 * 
P-25 * 

Rear . . . . . 1 .Omm (0.04 In) 
P-18* 
P-25 l 

* lndic .atc ?s page to be referred to on 323 Workshop Manual (1195-I O-89E 

Air cleaner element 
t 

Spark plugs 

Cooling system 

Engine coolant 

Idle speed 

Fuel filter 

Fuel lines 

Brake lines, hoses and connections 

Clutch pedal 

Disc brake 

i 



Schedule 2 (Unique Driving Conditions) (Cont’d) 

MAINTENANCE 
OPERATION 

MAINTENANCE Number of months or miles (kilometers), whichever comes first 
INTERVALS Months 5 10 15 20 25 30 35 40 45 50 55 60 Service data and 

x 1,000 miles 5 10 15 20 25 30 35 40 45 50 55 60 
inspection points Page 

x 1,000 km 6 16 24 32 40 48 56 64 72 80 88 96 
l Operation and looseness 

Steering operation and linkage I I l Fluid leakage or oozing 
N-18* 

l Free play.... O-30mm (O-l.18 in) N-8* 

Front suspension ball joint I I l Damage looseness and grease leakage - 

Driveshaft dust boots I I l Cracking and damage M-7 
Bolts and nuts on chassis and body T T T T l Retighten all loose nuts and bolts - 

Exhaust system heat shield I I l Insulator clearance F-l 5 
- u-34* 

Air conditioner system (if equipped) 
Refrigerant Inspect refrigerant amount annually 
Compressor Inspect operation annually - U-38* 

Rear differential oil R l Oil capacity 
0.5 liter (0.53 US qt, 0.44 Imp qt) 

M-17 

Transfer oil R R l Oil capacity J3-12 
0.65 liter (0.69 US qt, 0.57 Imp qt) K2-136 

* Indicates page to be referred to on 323 Workshop Manual (1195-lo-89E) 



Note 
I . . . . Inspect, and if necessary correct, clean, or replace 
A.... Adjust 
R.... Replace or change 
T. . . . Tighten 

After 60 months or 60,000 miles (96,000 km), continue to follow the described maintenance at the recommended intervals. 

As for * marked items in this maintenance chart, note the following points: 
*l Replacement of the timing belt is required every 60,000 miles (96,000 km). Failure to replace the timing belt may result in damage to the engine. 
*2 This maintenance is required for all states except California. However, we recommend that it also be performed on California vehicles. 
*3 This maintenance is recommended by Mazda. However, it is not necessary for emission warranty coverage or manufacturer recall liability. 

i (; 



B 

ENGINE 
(SOHC) 

INDEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B- 2 

1 FEATURES 1 

OUTLINE .................................................. B- 3 
OUTLINE OF CONSTRUCTION ................. B- 3 
SPECIFICATIONS .................................... B- 3 
INTERCHANGEABILITY ............................ 
FLYWHEEL ............................................ ;I ; 

SUPPLEMENTAL SERVICE INFORMATION . . B- 6 
REMOVAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.........*.. 

PROCEDURE . . . . . . . . ..*.............................. ;z ; 
INSTALLATION . . . . . . . . . . . . . . . . . . . . . . . . ..a.............. B-14 

PROCEDURE . ..*.......................,,..........,. B-14 
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B INDEX 

INDEX 

INTAKE MANIFOLD 
TIGHTENING TORQUE 
19-25 (1.9-2.6, 14-19) 

ENGINE COOLANT 
SERVICE, SECTION E 

N.m (m-kg, ft-lb) 

03UOBX-60: 

EXHAUST MANIFOLD 
/ TIGHTENING TORQUE 

16-23 (1.6-2.3, 12-17) 

DEFLECTION AT (98 N, 10 kg, 22 lb) mm linl 

DRIVE BELT 
. , 

NEW USED 
ALTERNATOR 8.0-9.0 (0.31-0.35) 9.0-10.0 (0.35-0.39) 
PIS, PIS + A/c 8.0-9.0 (0.31-0.35) 9.0-10.0 (0.35-0.39) 

COMPRESSION 

STANDARD 

MINIMUM 

kPa (kg/cm2, psi)-rpm 

BP SOHC 

1,197 (12.2, 173)-300 

834 (8.5. 121)-300 

-1 

, 

..-A’ 
1. Engine 

Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B- 6 
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B-l 4 

B-2 



OUTLINE B 
OUTLINE 
OUTLINE OF CONSTRUCTION 
The BP SOHC engine for the 4WD model is the same as for the 2WD model, except that the flywheel is 
shaped differently. 

03UOBX-803 

SPECIFICATIONS 

Item 
Tvne 

Engine BP SOHC 

Gasoline. 4-cvcle 

Cvlinder arranaement and number In-line, 4 cylinders 

Displacement 
Bore and stroke 

Compression ratio 

Compression pressure 

cc (cu in) 
mm (in) 

kPa (kg/cm2, psi)-rpm 

1,839 (112.2) 

83.0 x 85.0 (3.27 x 3.35) 
8.9 

1,197 (12.2, 173)-300 

::...With parking brake applied. (Canada) 
. ..TEN terminal of diagnosis connector grounded. 

03UOBX-804 

Combustion chamber 

Valve system 

Pentroof 

OHC, belt-driven 

Valve timing 

Valve clearance 

IN 

EX 

Open 

Close 

Open 
Close 

IN 
mm (in) EX 

BTDC 

ABDC 

BBDC 
ATDC 

2O 

5o” 

xi0 

8O 

0: Maintenance-free 

0: Maintenance-free 

Idle speed*‘*2 

Ignition timing** 

Firing order 

MTX 750 f  50 

rpm ATX 750 f  50 

BTDC !s” f  lo 

I l-3-4-2 

B-3 



B OUTLINE 

INTERCHANGEABILITY 
The following chart shows interchangeability of the main parts of the BP SOHC engine for the 4WD model 
and the 2WD model. 

Symbols: 0 . . . Interchangeable X Not interchangeable 

Part name Interchangeability 

Cylinder head 0 
Camshaft oil seal 0 

Remark 

I Cvlinder head bolt 

Cvlinr-i~r 

Cylinder head gasket 
0 
0 

Cylinder head cover 0 
-,l.’ .-v. Cylinder head cover gasket 0 
block Cylinder block 0 
related Main bearing cap 0 

Main bearing support plate 0 
Oil pan 
Timing belt cover 
Front oil seal 
Rear oil seal 

0 
0 
0 
0 

Crankshaft 
related 

I Crankshaft , I 0 I 
Main bearing 0 
Thrust bearing 0 
Connecting rod and cap 0 
Connecting rod bearing 0 
Piston 0 
Piston pin 0 
Piston ring 0 
Crankshaft pulley 0 
Rear cover 0 
Flywheel X Shape different 
Flvwheel bolt 0 
Timing belt 0 

Timing belt Timing belt crank pulley 0 
related Camshaft pulley 0 

Timing belt tensioner and spring 0 
Camshaft 0 
Rocker arm 0 
Rocker arm shaft 0 

Valve 
related 

HLA 0 
0 

Valve 

Valve spring 
and seat 

Intake 
Exhaust 
Intake 
Exhaust 

Valve guide 0 
Valve seal 0 

I Oil oumo I 0 I 

Lubrication 
system 
related 

Cooling 
system 
related 

I  A!, -..-_- -- sket 0 
I A 

asket I 0 I 

Oil iilter 0 
Water pump 0 
Thermostat 0 
Radiator X 
Cooling fan X 

Specification different 
Specification different 

03UOBX-8C 

-,’ 

-’ 
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OUTLINE B 
FLYWHEEL 
I 

4WD MODEL 

2WD MODEL 

The flywheel is shaped differently to accommodate the redesigned clutch disc and clutch cover. 

B-5 



B SUPPLEMENTAL SERVICE INFORMATION, REMOVAL 

SUPPLEMENTAL SERVICE INFORMATION 
The following points in this section are changed in comparison with Workshop Manual (1195..lo-89E). 

Engine 
l Removal 
l Installation 

REMOVAL 
Warning 
l Release the fuel pressure. 

PROCEDURE 
1. Disconnect the negative battery cable. 
2. Drain the engine coolant and transaxle oil. 
3. Remove in the order shown in the figure, referring to Removal Note. 

Step 1 

‘ATX ONLY 

1. Undercover 
2. Side cover 

12. Oil cooler hose (ATX) 
13. Radiator bracket 

03UOBX-808 

3. Resonance chamber and air cleaner assembly 
4. Battery bracket and battery 

14. Radiator and cooling fan assembly 
15. P/S and/or A/C drive belt 

5. Battery carrier and battery duct 
6. Accelerator cable 
7. Radiator hose 
8. Coolant reservoir hose 
9. Cooling fan connector 

10. Radiator switch connector (ATX) 
11. A/C cut switch connector (ATX) 

16. P/S oil pump and bracket 
Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B-7 

17. A/C compressor 
Removal Note.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B-7 

18. Crossmember 
19. A/C compressor bracket 
20. Coolant reservoir 

B-6 



REMOVAL 

Step 2 

J 
OWOBX-07 5 

1. Disconnect the harness connectors shown in the figure. 

Removal note 
P/S oil pump 

Caution 
l Do not damage the hoses. 

1. Remove the P/S oil pump with the hoses still connected. 
2. Position the pump away from the engine and affix it with wire. 

A/C compressor 

Caution 
l Do not damage the hoses. 

1. Remove the A/C compressor with the hoses still connected. 
2. Position the compressor away from the engine and affix it 

with wire. 

OIL PRESSURE SWITCH ;E;g&ALE DIFFERENTIAL DIFFERENTIAL 

STARTER 

I 

, LOCKJENSOR, LOC) MOTOR 

PEED CONTROL 

IGNITION COIL 

NEUTRAL SWITCH 

WH I ktr 
THERMOSWITCH BACK-UP LlbHT SWITCH INHIBITOk SWITCH 

B-7 



B REMOVAL 

Step 3 
1. Disconnect the hoses shown in the figure. 
I 

1. Brake vacuum hose 
2. Fuel hose 

Removal Note .,............................. page B-8 

3. Vacuum hose (Purge control) 
4. Vacuum hose (Cruise control) 
5. Heater hose 

Removal Note ,..............*............... page B-8 

Removal note 
Fuel hose 

Warning 
l Keep sparks and open flame away from the fuel 

area. 

Caution 
l Cover the hose with a rag because fuel will spray 

out when disconnecting. 
l Plug the disconnected hoses to avoid fuel leakage. 

1. Disconnect the fuel hoses. 

Heater hose 

Caution 
l Do not lose the heater hose jolnt O-rings and spacer 

when removed. 

1. Depress the heater hose retainer and remove the heater 
hose. 



REMOVAL B 
Step 4 

COTTER PIN. 
REPLACE 

1. Speedometer cable 
2. Select and shift cable (MTX) 
3. Shift control cable (ATX) 
4. Front exhaust pipe 
5. Stabilizer 

03UOBX-81: , 

03UOBX-81 

6. Tie-rod end 
Removal Note ,,...........,............... page B- 9 

7. Driveshaft 
Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B-10 

8. Propeller shaft 
Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page L- 5 

Removal note 
Tie-rod end 
1. Remove the cotter pin and loosen the nut until it is flush with 

the end of the ball joint stud. 

Caution 
l Do not reuse the cotter pin. 

2. Separate the ball joint from the knuckle arm with the SST. 

B-9 



REMOVAL 

93EOB2-025 

03UOBX-84f 

03UOBX-847 

Driveshaft 
1. Remove the joint shaft. 

2. Remove the lower arm ball joint clinch bolt. 

Caution 
l Do not damage the ball joint dust boots. 

3. Pry the lower arm downward to separate it from the knuckle, 

Caution 
l Do not damage the oil seal. 

4. Separate the driveshaft from the transaxle. 

I 
03UOBX-813 

B-10 
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REMOVAL B 
Step 5 

*ATX ONLY 
J 

03UOBX-814 

1. Exhaust manifold insulator 6. Clutch release cylinder (MTX) 
2. Exhaust manifold and gasket Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B-l 2 
3. Water inlet pipe and gasket 7. Dynamic damper 
4. Engine mount member 8. No.3 engine mount rubber 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B-l 1 9. No.4 engine mount rubber and bracket 
5. No.2 engine mount rubber and bracket IO. Engine and transaxle assembly 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page B-12 

Removal note 
Engine mount member 
1. Suspend the engine with a chain hoist. 

03UOBX-El! 
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B REMOVAL 

03UOBX-81 

2. Remove the No.1 and No.2 engine mount nuts. 
3. Remove the engine mount member bolts and nuts and the 

engine mount member. 

Caution 
l Be careful that the engine does not fall when remov- 

ing the member. 

Clutch release cylinder (MTX) 
1. Remove the release cylinder pipe bracket from the transaxle. 
2. Position the release cylinder with the hose connected away 

from the transaxle for easier removal. 

Caution 
l Do not damage the pipe and hose. 

Engine and transaxle assembly 

Caution 
l Do not damage any components in the engine com- 

partment. 

1. Lift the engine and transaxle assembly out as a unit. ‘1’ 

- 

B-12 



SteD 6 

REMOVAL B 

nkato thP w-mirw rind transaxle in the order shown in the fiaure. 
yu’ UL” &I IV “ *  ‘yJ” . -  - .  . -  _ ._ . .  - - . . . -  - . . -  -  -  -  -  

MTX 

ATX 

03UOBX-81 

1. Intake manifold bracket 4. Throttle cable (ATX) 
2. Center differential lock motor 5. Torque converter nuts (ATX) 

Removal Note.. . . . . . . . page J3-99 6. Transaxle mounting bolts 
3. Starter and bracket 7. Transaxle 

B-13 



INSTALLATION 

INSTALLATION 
PROCEDURE 
Tighten all bolts and nuts to the specified torques. 

Step 1 
1. Join the engine and transaxle. 

Torque Specifications 

MTX 

37-52 (3.8-5.3, 27-38) 

84-89 (8%911, 47-88) 

N-m (m-kg, ft-lb: 

ATX 

37-52 (3.8-5.3, 27-38) 

37-52 (3.8-5.3, 27- 

55-80 (5.8-8.2, 

-38) 

N.m (m-kg, ft-lb: 

03UOBX-8; 

-’ 

!O 

B-l 4 



INSTALLATION I3 

Step 2 

Warning 
l Be sure the vehicle is securely supported on safety stands. 

Torque Specifications 
I 

55-80 (5.6-6.2, 41-59) 

x 

74-103 (7.5-10.5, 54-76) 

1.9-2.6:14-19) 
/AA&v 

43-61 (4.4--;6.2, 32-45) 

67-93 (6.6~Q.5, 49-69) 

\ 
w a - “; 6.9-9.6 N.m 

(70-100 cm-kg 
61-67 in-lb) 

16-23 .’ 

(3.6-5.3 27-36 

I N.m (m-kg, tl-I 

03UOBX-82 

1 

Engine and transaxle assembly 
1. Suspend the engine and transaxle assembly. 

Caution 
l Do not damage any components in the engine com- 

partment. 

B-15 



6 INSTALLATION 

03UOBX-823 

Engine mount, clutch release cyliner (MTX) and engine 
mount member 
1. Install the No.3 engine mount rubber; then loosely tighten 

the bolt and nuts 
..-I’ 

2. Install the No.4 engine mount rubber and bracket assem- 
bly; then loosely tighten the bolts and nuts. 

3. Install the clutch release cylinder and pipe bracket assem- 
bly. (MTX) 

Tightening torque: 
@ 16-23 N&m (1.6-2.3 m-kg, 12-17 ft-lb) 
@I 6.9-9.6 N-m (70-l 00 cm-kg, 61-67 in-lb) .-’ 

4. No.2 engine mount rubber and bracket assembly. 

Tightening torque: 
37-52 N#m (3.6-5.3 m-kg, 27-36 ft-lb) 

5. Align the engine mount member to the No.1 and No.2 en- 
gine mount bolts; then loosely tighten the nuts. 

6. Install the engine mount member bolt and nuts; then tight- 
en them. 

Tightening torque: 
64-69 Nlrn (6.5-9.1 m-kg, 47-66 ft-lb) 

7. Tighten the No.1 and No.2 engine mount nuts. 

Tightening torque: 
37-52 Nnrn (3.6-5.3 m-kg, 27-36 ft-lb) 



INSTALLATION m 

03UOBX-82t 

03UOBX-829 

8. Tighten bolts @ in two or three steps in the order shown. 

Tightening torque: 
43-61 N*m (4.4-6.2 m-kg, 32-43 ft-lb) 

9. Tighten nuts @. 

Tightening torque: 
67-93 N*m (6.8-9.5 m-kg, 49-69 ft-lb) 

IO. Tighten the No.3 engine mount nuts @. 

Tightening torque: 
74-103 N,m (7.5-10.5 m-kg, 54-76 ft-lb) 

11. Tighten nut @I. 

Tightening torque: 
67-93 N-m (6.8-9.5 m-kg, 49-69 ft-lb) 

12. install the dynamic damper. 

Tightening torque: 
55-80 Narn (5.6-8.2 m-kg, 41-59 ft-lb) 

13. Remove a chain hoist. 
Step 3 
Toraue Snecifications 

42-62 (4.3~-6.3, 31-46) 6.9-11 N.m (TO-110 cm-kg, 61-96 in-lb) 

27-30 (2.,8-3.1, 20-22) 

ATX r 6.9-11 N&I (70-l 10 cm-kg, 

9 
61-95 in-lb) 

\ 

1 

ASKET, REPLACE 

31-46 (3.2-4.7, 23-34) 

21-27 (2.1-2.6,/15-20) 16-23 (1.6--2.i 12-17) 43-59 (4.4-6.0, 31--i3) 

N.m (m-kg, ft-lb: 



IJ INSTALLATION 

r 
03UOBX-831 

0311082-832 

,  

93EOB2-061 

93EOB2-07t 

Propeller shaft 
1. Install the propeller shaft. (Refer to page L-5.) 

Driveshaft 
1. Apply grease to the end of the driveshaft. 

Caution 
l When installing the driveshaft, be careful not to 

damage the oil seal. 
l After installation, pull the front hub outward to con- 

firm that the driveshaft is securely held by the clip. 

2. Install the driveshaft and a new clip. 
3. Install the lower arm ball joint to the knuckle and tighten the 

clinch bolt. 

Tightening torque: 
43-59 N*m (4.4-6.0 m-kg, 31-43 ft-lb) 

4. Install the joint shaft. 
5. Tighten the bolts in the order shown. 

Tightening torque: 
42-62 N*m (4.3-6.3 m-kg, 31-46 ft-lb) 

Tie-rod end 
1. Install the tie-rod end to the knuckle. 

Tightening torque: 
42-57 N-m (4.3-5.6 m-kg, 31-42 ft-lb) 

2. Install a new cotter pin. 

Stabilizer 
1. Install and adjust the stabilizer. 

Dimension A: 17-19mm (0.67-0.75 in) 

Tightening torque: 
16-23 N-m (1.6-2.3 m-kg, 12-17 ft-lb) 



INSTALLATION B 

03UOBX-84 

03UOBX-834 

03UOBX-835 

Exhaust pipe 
1. Install the exhaust pipe and a new gasket; then loosely tight- 

en the locknuts @. 
2. Loosely tighten the bracket nuts @. 
3. Tighten the locknuts @ 

Tightening torque: 
31-46 N.m (3.2-4.7 m-kg, 23-34 ft-lb) 

4. Tighten the bracket nuts @J. 

Tightening torque: 
21-27 N.m (2.1-2.8 m-kg, 15-20 ft-lb) 

Select and shift cable (MTX) 
1. Install the select cable and the spring pin. 
2. Install the shift cable and the spring pin. 

Shift control cable (ATX) 
1. Install the shift control cable and the spring pin. 

Tightening torque: 
6.9-l 1 Nnrn (70-l 10 cm-kg, 61-95 in-lb) 

Speedometer cable 
1. Connect the speedometer cable. 

B-19 



B INSTALLATION 

Step 4 
1. Connect the hoses shown in the figure. 

Caution 
l Position the hose clamp in the original location on the hose, and squeeze the clamp lightly - 

with large pliers to ensure a good-fit. 

BRAKE VACUUM HOSE 

VACUUM HOSE (CRUISE CONTROL 

Step 5 
1. Connect the harness connectors shown in the figure. 

OIL PRESSU\RE SWITCH DIFFERENTIAL,LOCK SENSOR DIFFERENTIAL . --*I .._-A” 

DISTRIBUTOR 

OXYGEN SENSOR 

GROUND 

‘IDLE SPEED CONTROL 

GROUND 

IGNITION COIL 

GsJYT?I- NEUTRAL SWITCH 

GRO 

HEAT GAUGE UNIT GROUND 

/ 
WATER THERMOSWITCH BACK-UP LIGHT SWITCH INHlBlTOFi SWITCH 

03UOBX-83 
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INSTALLATION B 
Step 6 
Taraue Saecifications 

- -- 1--- 
-~--.-.--.-~- - 

7.8-i 1 N.m (80-l IO cm-kg, 89-95 in-lb) IQ-25 (1.9_2.8, 14-19) 

37-52 (3.8-5.3, 27-38) 

7.8-11 N-m 
(80-l 10 cm-kgL89-95 in-lb) 

\ 7.8-11 N.m (80-110 cm-kg, 69-95 In-lb) 

“rG.. 19-25 (I .9-2.8, 14- .1 9) 

24-35 (2.4-3.8; 17-28) 107 (915-l 1.9, 89-79) 

-9.3 N-m (65-95 cm-kg, 58-82 in-lb) 

7.6-l 1 N.m (80-I 10 -kg, 89-95 In-lb 

7.8-11 N.m (SO-15 cm-kg, 89-95 in-lb) N.m (m-kg, it-lb] 

03UOBX-8: 

OZWOBX-839 

Crossmember 
1. Install the crossmember. 

Tightening torque: 
93-107 N-m (9.5-11.9 m-kg, 69-79 ft-lb) 

A/C compressor 
1. Install the A/C compressor. 

Tightening torque: 
24-35 N-m (2.4-3.6 m-kg, 17-26 ft-lb) 

I I 
03UOBl-193 
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B INSTALLATION 

03UOBX-84 

-/ r--+-Lb 
03UOBX-84 

P/S oil pump and bracket 
1. Install the P/S oil pump and bracket. 

Tightening torque: 
37-52 N-m (3.8-5.3 m-kg, 27-38 ft-lb) 

Drive belt 
1. Install the P/S and/or A/C drive belt. 
2. Adjust the drive belt deflections. 

Radiator and cooling fan assembly 
1. Install the radiator and cooling fan assembly. 

Tightening torque: 
7.8-l 1 N-m (80-l 10 cm-kg, 69-95 in-lb) 

2. Connect the cooling fan connector. 
3. Connect the radiator switch connector. (ATX) 

,I 

4. Connect the A/C cut switch connector. 
5. Connect the oil cooler hose. (ATX) 
6. Connect the coolant reservoir hose. 
7. Connect the upper and lower radiator t- 

Caution 

03UOBX-842 

(ATXj 

loses. 

l Position the hose clamp in the original location ori 
the hose, and squeeze the clamp lightly with large 
pliers to ensure a good fit. 

Accelerator cable 
1. Install the accelerator cable. 
2. Adjust the cable deflection by turning nuts A. 

Deflection: l-3mm (0.04-0.12 in) 

Battery duct, battery carrier, and battery 
1. Install the battery duct. 
2. Install the battery carrier. 

Tightening torque: 
19-25 N.m (1 .Q-2.6 m-kg, 14-19 ft-lb) 

3. Install the battery and the battery bracket. 

Tightening torque: 
2.9-5.9 N#rn (30-60 cm-kg, 26-52 in-lb) 

-’ 

03UOBl-198 
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INSTALLATION 

Air cleaner assembly 
1. Install the air cleaner assembly. 

Tightening torque: 
@ 19-25 N#m (1.9-2.6 m-kg, 14-19 ft-lb) 
@ 7.8-l 1 N-m (80-l 10 cm-kg, 69-95 in-lb) 

2. Connect the airflow sensor connector. 

Resonance chamber 
1. Install the resonance chamber. 

Tightening torque: 
7.8-l 1 Nern (80-l 10 cm-kg, 69-95 in-lb) 

Undercover and side cover 
1. Install the undercover and side cover. 

Steps after installation 
1. If the engine oil was drained, fill with the specified amount and type of engine oil. 
2. Fill the radiator with the specified amount and type of engine coolant. 
3. Fill the transaxle with the specified amount and type of transaxle oil. (Refer to pages J3-12, K2-134.) 
4. Connect the negative battery cable. 
5. Start the engine and check the following: 

\ .i (1) Engine oil, transaxle oil, and engine coolant leakage. 
(2) Ignition timing, idle speed. 
(3) Operation of emission control system. 

6. Perform a road test. 
7. Recheck the engine oil and engine coolant levels. 

03uoEix-843 
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COOLING SYSTEM 

OUTLINE .................................................. E- 2 
OUTLINE OF CONSTRUCTION.. ................ E- 2 
SPECIFICATIONS .................................... E- 2 
RADIATOR AND COOLING FAN.. .............. E- 3 
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E OUTLINE 

OUTLINE 
OUTLINE OF CONSTRUCTION 
The cooling system in the 4WD model 323 is basically the same as in the 2WD model 323. 
The radiator and cooling fan specifications are different, however. 

03UOEX-802 

SPECIFICATIONS 

Item 
Cooling system 

Engine BP SOHC 
MTX ATX 

Water-cooled, forced circulation 
Coolant capacity liters (US qt, Imp qt) 5.0 (5.3, 4.4) 6.0 (6.3, 5.3) 

Water pump Type Centrifugal 

Water seal Unified mechanical seal 

Thermostat 

Type 
Opening temperature 

Full-open temperature 

Full-open lift 

“C (OF) 

*C (OF) 

mm (in) 

Wax, two-stage 

Main: 86.5-89.5 (188-193) 
Sub : 83.5-86.5 (182-188) 

100 (212) 

Main: 8.0 (0.31) min. 
Sub : 1.5 (0.05) min. 

Corrugated fin 

Radiator Cap valve-opening pressure 
kPa (kg/cm2, psi) 74-103 (0.75-1.05, 1 l-15) 

1 Type Electric 

Blade 
Outer diameter mm (in) 320 (12.6) 340 (13.4) 

Cooling fan Number 4 5 

Motor Current A 6.6 f  1 Hi : 13.3 + 10% max. 
Low: 8.8 + 10% 

/- 
max. 

03UOEX-803 
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OUTLINE E 
RADIATOR AND COOLING FAN 
The radiator and cooling fan specifications are revised. 

Specifications 

4WD model 2WD model 
MTX ATX MTX ATX 

Radiator 
Width 648 (25.51) 647 (25.47) + + 

Core size mm (in) Height 400 (15.75) 390 (15.35) 
Depth 16 (0.63) 25 (0.98) 16 i.63) 25 i.98) 

Fin pitch mm (in) 1.25 (0.049) 1.3 (0.051) e + 
Heat dissipation capacity kcallh 38,500 43,800 38,800 43,800 

Type - Double tube - Laminated 
Transaxle oil cooler Heat dissipation capacity 

- 1,650 - kcallh 1,700 

Cooling fan 
Number of blades 4 5 4 

1 + 
Outer diameter mm (in) 320 (12.6) 340 (13.4) 320 (12.6) +- 

Capacity w-v 80-12 160-12 80-12 160-12 
Current A 6.6 f  1 Hi : 13.3 t 10% max. 6.6 f  1 Hi : 13.3t 10% max. 

Low: 8.8 t 10% max. Low: 8.8 t 10% max. 
OZJOEX-804 

DEPTH 

PITCH 

~ 

w---H 
-TTRANSAXLE OIL COOLER (ATX ONLY) 

SECTION A-A 

4WD MODEL 2WD MODEL 





F 

FUEL AND EMISSION 
CONTROL SYSTEMS 
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F INDEX 

INDEX 

1. Fuel tank 
Removal / Inspection / 

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page F-l 0 
2. 4x4 control unit (Fuel pump control unit) 

Inspection .,,.,.............................. page F-l 2 
Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page F-l 2 

3. Transfer pump switch 
Removal / Installation . . . . . . . . . . . . . . . . . . page F-i 3 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page F-l 3 

4. Transfer pump 
Inspection .,.,............................... page F-l 3 
Replacement ,,,,.,,........................ page F-l 3 

5. Exhaust system components 
Removal / Inspection / 

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page F-15 
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OUTLINE F 
OUTLINE 
OUTLINE OF CONSTRUCTION 
The fuel and emission control system of the 1990 323 4WD is basically the same as that of the 1990 323 
2WD, however, the fuel tank is designed with separate right and left sections due to the installation of the 
propeller shaft for the 4-wheel-drive system and the transfer pump is equipped to pump the fuel from the 
left to the right (fuel pump side) section of the fuel tank. 
A water thermoswitch is equipped for A/C cut-off system. 

03UOFX-803 

SPECIFICATIONS 

Solenoid valve (Purge control) 
Resistance s2 1 23-27 
Water themosensor 

1 -20% t -4OFj 14.6-17.8 
20% ( 68OFj 2.21-2.69 
40°C (104OF) 1.0-I .3 
80% /176OFI 0.29-0.35 

Airflow meter 

Resistance 

Fuel tank 
Capacity liters (US gal, Imp gal) 1 
Air cleaner 
Element type 
Fuel 
Specification 

l l With parking brake applied (Canada). 
l z TEN terminal of diagnosis connector grounded. 

The%@# mark indicates newly equipped parts. 

60 (15.8, 13.2) 

Oil permeated 

Unleaded regular (RON 91 or higher) 
03UOFX.804 
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/RESONANCE DUCT 

*1 

LENOID VALVE 
RGECONTROL 

AIR CL 

FUEL FILTER 
HIGH-PRESSURE 

VALVE 

RESONANCE- 
AY) 

CHAMBER 
I 

5% 

THROTTLE SENSOR 

-piiEq 
AIR VALVE 

%+ Ne--!=-El 
DlSTRlI3UTOR I I FiJEL PUMP 

FUEL FILTER 

,y 1 IiiANW-til t-‘UMY j  

-0 ENGINE CONTROL UNIT 



REGULATOR 
ELECTRICAL 

AK SWITCH 

ECU 

lnnul ILt 
WATER 

I 
SENSOR 

IMTX1 THERMO- t 1 

P/S/ 
PRESSURE 
SWITCH 

‘1: CANADA (DRL: DAYTIME RUNNING LIGHT) I HAMSFER PI 
-- . _ . - --- 

‘- LJMP TRANdFER PUMP SWITCH 



F FUEL SYSTEM 

FUEL SYSTEM 
OUTLINE 

PRESSURE REGULATOR 

\ 
FUEL FILTER 

\ DELIVERY PIPE I 

TRANSFER PUMP 

/ F,UEL PUMP \ 
L FILTEF 

III FUE: TANK 

4x4 CONTROL UNIT (FliEL PUMP CONTROL UNIT) 

The fuel system consists of the fuel tank, the transfer pump, the fuel pump, the fuel filters, the pressure regu- 
lator, the delivery pipe, the injectors, and the 4x4 control unit (fuel pump control unit). 



. 

FUEL SYSTEM F 
FUEL TANK AND TRANSFER PUMP 

TRANSFER P<MP SWITCH B 
I 

4x4 CONTkOL UNIT 
(FUEL PUMP CONTROL UNIT) 

The fuel tank is designed with a separate right and left section due to the installation of the propeller shaft 
for the 4-wheel-drive system. 
A transfer pump is used to pump the fuel from the left to the right (fuel pump) side. The transfer pump is 
installed in the fuel tank, and is controlled by the transfer pump switch and the fuel pump control unit (includ- 
ed in the 4x4 control unit). 

F-7 



F FUEL SYSTEM 

Transfer Pump Control 

FUEL IN LEFT TANK 

, J 
4x4 CONTROL UNIT 

(FUEL PUMP CONTROL 
UNIT) 

NO FUEL IN LEFT TANK 

TRANSFER 
/ TRANSFER PUMP 

PUMP SWITCH: OFF 

4x4 CONTROL UNIT 4x4 CONTROL UNIT 
(FUEL PUMP CONTROL 
UNIT) 

- 

1 
/ TRANiFER PUMP 

XANSFER PUMP SWITCH: ON 

DELAY TIMER FUNCTION 

CONTACT POINT LE”EL,mj= 

TRANSFER PUMP SWITCH 

TRANSFER PUMP E&-j 

Fuel in left tank 
The transfer pump switch is OFF, and the transistor within the fuel pump control unit is ON. 
As a result, current flows to the coil, the switch is switched ON, and the transfer pump is activated. 

No fuel in left tank 
The transfer pump switch is ON, and the transistor within the fuel pump control unit is OFF. 
As a result, the current to the coil is interrupted, the switch is switched OFF, and the transfer pump is stopped. 
When in this condition, if the vehicle were driven on a rough road surface, the fuel level would vary up and 
down and fuel pump would switch ON and OFF. 
The transfer pump would then operate excessively, shortening the pump life. In order to prevent this, a ten- 
second delay circuit is provided within the fuel pump control unit. 

._, 
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A/C CUT-OFF SYSTEM, SUPPLEMENTAL SERVICE INFORMATION, FUEL SYSTEM t- 

A/C CUT-OFF SYSTEM (For ATX) 
To improve the reliability of the engine at high temperature condition, the water thermoswitch on the radiator 
is switched OFF above approx. 111 OC (232OF) and stops the A/C operation. 

03UOFX-829 

SUPPLEMENTAL SERVICE INFORMATION 
The following points in this section are changed in comparison with 1990 Mazda 323 Workshop Manual 
(1195-l O-89E). 

Fuel tank 
l Removal / Inspection / installation 
4x4 control unit (Fuel pump control unit) 
l Inspection procedure added 
l Replacement procedure added 
Transfer pump switch 
l Inspection procedure added 
l Replacement procedure added 
Transfer pump 
l Inspection procedure added 
l Replacement procedure added 
Exhaust system components 
l Removal I Inspection I Installation 

03UOFX-810 

K 
BU 

03UOFX-81 

9MUOF2-122 

OSUOFX-127 

FUEL SYSTEM 
PRECAUTION 
Fuel Pressure Release and Servicing Fuel System 
Fuel in the fuel system remains under high pressure when the 
engine is not running. 
a) Before disconnecting any fuel line, release the fuel pres- 

sure from the fuel system to reduce the possibility of injury 
or fire. 
1. Start the engine. 
2. Push the rear seat cushion buttons and remove the 

cushion. 
3. Disconnect the fuel pump connector. 
4. After the engine stalls, turn off the ignition switch. 
5. Reconnect the fuel pump connector and install the rear 

seat cushion. 
b) Use a rag as protection from fuel spray when disconnect- 

ing the hoses. 
Plug the hoses after removal. 

c) When inspecting the fuel system, use a suitable fuel pres- 
sure gauge. 

Caution 
l Install hose clamps to secure the fuel pressure 

gauge to the fuel filter and the fuel main hose to pre- 
vent fuel leakage. 

Priming Fuel System 
After releasing the fuel pressure for repairs or inspection, the 
system must be primed to avoid excessive cranking when first 
starting the engine. Follow the steps below. 
1, Connect the diagnosis connector terminals F/P and GND 

with a jumper wire. 
2. Turn the ignition switch ON for approx. 10 sec. and check 

for fuel leaks. 
3. Turn the ignition switch OFF and remove the jumper wire. 

F-9 



F FUEL SYSTEM 

FUEL TANK 
Removal / Inspection / Installation 

Warning 
l Before performing the following operation, release the fuel pressure from the fuel system to 

reduce the possibility of injury or fire. (Refer to page F-9.) 
l When removing the fuel tank, keep sparks, cigarettes, and open flames away from it. 
l Before repairing the fuel tank, clean it throughly with steam to remove all explosive gas. 

1. Remove in the order shown in the figure. 
2. Inspect the fuel tank components visually and repair or replace if necessary. 
3. Install in the reverse order of removal, referring to Installation Note. 

L 

0 SEAL RI JRRFR RFDI APT % 

GASKEl r, REPLACE 
GASKET, REPLACE 

40-55 (4.1-5.6, 30-41) 

F-10 

N-m (m-kg, ft-lb) 
03lJOFX-81: 



FUEL SYSTEM, TRANSFER PUMP CONTROL SYSTEM F 
Note 
l Drain the fuel from the fuel tank before removing the tank. 

1. Fuel pump cover 
2. Fuel pump connector 
3. Fuel hoses 

Installation Note .,,,.,.................... page F-l 1 
4. Exhaust pipe 

Remove1 / Installation .,................ page F-l 5 
5. Propeller shaft 

Removal / Installation . . . . . . . . . . . . . . . . . . . . . Section L 

6. Fuel filler hose, breather hose, and 
evaporation hoses 

Installation Note ..,.,,,,.,...,,,.......... page F-l 1 
7. Fuel tank straps 
8. Fuel tank 

Inspect for cracks and corrosion 
03UOFX-813 

t FUEL FILLER HOSE 

OBUOFX-I 3. 

03UOFX-81 

03UOFX-81 

Installation Note 
1. Push the ends of the main fuel hose, fuel return hose, and 

evaporative hoses onto the fuel tank fittings at least 25mm 
(1.0 in). 

2. Push the fuel filler hose onto the fuel tank pipe and filler pipe 
at least 35mm (1.4 in). 

TRANSFER PUMP CONTROL SYSTEM 

SYSTEM OPERATION 
1, Turn the ignition switch ON and verify that the fuel gauge 

indicates more than half and that the transfer pump oper- 
ating sound is heard. 

Warning 
l If the fuel level is less than one half, this inspec- 

tion cannot be performed. 

2. Ground the transfer pump connector terminal-wire (Y/L) with 
a jumper wire and verify that the transfer pump stops. 

3. Remove the jumper wire and verify that the transfer pump 
begins operation after approx. 10 sec. 

4. If not as specified, check the following parts. 
l 4x4 control unit (Fuel pump control unit). 

(Refer to page F-12.) 
l Transfer pump. (Refer to page F-13.) 
l Transfer pump switch. (Refer to page F-13.) 

F-l 1 



F TRANSFER PUMP CONTROL SYSTEM 

03UOFX-816 

03UOFX-817 

I -. 

03UOFX-81 

03UOFX-819 

4x4 CONTROL UNIT (FUEL PUMP CONTROL UNIT) 
Inspection 
1. Remove the 4x4 control unit. 

-’ 

2. Disconnect the 4x4 control unit connector. 
3. Check continuity between the 4x4 control unit connector 

terminal M and a ground. 
4. Perform the following inspection according to the continuity. 

Continuity exists 
1. Turn the ignition switch ON. 
2. Ground the 4x4 control unit terminal M with a jumper wire 

and verify that the voltage at the 4x4 control unit terminal 
N is OV. 

3. Remove the jumper wire and verify that the voltage at the 
4x4 control unit terminal N is approx. 12V after approx. 
10 sec.. 

.- 

No continuity exists 
1. Turn the ignition switch ON and verify that the voltage at 

the 4x4 control unit terminal N is OV. 
2. Disconnect the transfer pump connector. 
3. Turn the ignition switch ON and verify that the voltage at 

the 4x4 control unit terminal N is approx. 12V. 

Replacement 
1. Remove two bolts and remove the 4x4 control unit and the 

bracket as an assembly. 
2. Remove the 4x4 control unit from the bracket. 
3. Install in the reverse order of removal. 

03UOFX-820 
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TRANSFERPUMPCONTROLSYSTEM F 

- 
TkANSFER PUMP SWITCH 

OWOFX-82 

. GROUNC 

03UOFX-82. 

03UOFX-824 

03UOFX-825 

TRANSFER PUMP SWITCH 
Removal / Installation 
1, Refer to replacement of the transfer pump. 

(Refer to page F-13.) 

Inspection 
1, Check continuity between transfer pump connector termi- 

nal C and ground terminal. 

Float position Continuity 

UP No 
Down Yes 

2. If not as specified, replace the transfer pump switch. 

TRANSFER PUMP 
Inspection 
1. Remove the rear seat cushion. 

2. Disconnect the transfer pump connector. 
3. Check for continuity between transfer pump connector 

terminal-wires (B/W) and (Y). 
4. If no continuity exists, replace the transfer pump. 

Replacement 

Warning 
l When servicing the fuel system, keep sparks, 

cigarettes, and open flames away from the fuel. 

1. Remove the rear seat cushion. 
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TRANSFERPUMPCONTROLSYSTEM 

2. Remove the service hole cover of the transfer pump. 
3. Disconnect the transfer pump connectors. 
4. Disconnect the fuel hose. 
5. Remove the transfer pump. 

Caution 
l Install a new seal rubber. 

6. Install in the reverse order of removal. 

Disassembly / Assembly 

Caution 
l Prevent contaminants from entering into the transfer pump. 

1. Disassemble in the order shown in the figure. 
2. Assemble in the reverse order of disassembly. 
3. Verify that the transfer pump operates correctly after assembling it. 

EAL RUBBER, REPLACE 

1. Fuel filter 
2. Rubber mount 
3. Transfer pump 

4. Fuel hose 
5. Transfer pump switch 

F-l 4 



EXHAUSTSYSTEM F 
EXHAUST SYSTEM 
COMPONENTS 

. . 
Removal / Inspection / Installation 
1. Remove in the order shown in the figure. 
2. Check the exhaust system components and repair or replace as necessary. 
3. install in the reverse order of removal. 

-- 

36-46 GASKET, REPLACE 
(3.9-4.7, 26-34) 

7.6-11 N.m 

I 
7.6-11 N.m 

(7.0-9.6, 
61-69) , 

(60-l 10 cm-kg, 
69.95 in-lb) 

,’ 

GASKET, YEPLACE 

GASKET, REPLACE 
‘. 

\ 46-56 (4.1-5.6, 30-41) 

0 

40-65 
(4.1-5.6, 30-41) 

N-m (m-kg, R-lb) 

03UOFX-828 

1. Main silencer 
Inspect for deterioration and restriction 

2. Middle pipe assembly 
Inspect for deterioration and restriction 

3. Pre-silencer 
inspect for deterioration and restriction 

4. Catalytic converter 
Inspect for deterioration and restriction 

5. Front pipe assembly 
Inspect for deterioration and restriction 

6. Exhaust manifold insulator 
7. Exhaust manifold 

inspect for deterioration and restriction 
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ENGINE ELECTRICAL SYSTEM 
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1. Starter 
Removal / Installation.. . . . . . . . . . . . . . . . . . . page G-4 
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OUTLINE G 
OUTLINE 
OUTLINE OF CONSTRUCTION 
The engine electrical system of the 1990 323 4WD is as same as that of the 1990 323 2WD. 

03UOPX-803 

SPECIFICATIONS 

Engine 

Item 
Voltage V 

Battery Type and capacity 
(20-hour rate) 

Dark current*’ mA 

Type 
output V-A 

Regulator type 
Regulated voltage V 

Alternator 
Brush length Standard 

mm (in) Minimum 
Drive belt deflection New 
98N(lOkg,22Ib) 

mm (in) Used 

Type 
output V-kW 

Starter 
Brush length Standard 

mm (in) Minimum 
Distributor 

Ignition timing BTDC 
(TEN terminal of diagnosis connector grounded) 

Primary 
Resistance coil winding 

Ignition coil (at 20% [68OF]) Secondary 
coil winding 

BP SOHC 

MTX ATX 

12 

55023L (60AH) 

Max. 20.0 

A.C. 

12-65 

Transistorized (built-in IC regulator) 

14.1-14.7 
21.5 (0.846) 

8.0 (0.315) 

8-9 (0.31-0.35) 

9-10 (0.35-0.39) 

Direct Coaxical reduction 

12-0.85 12-l .4 

17 (0.67) 17.5 (0.69) 

11.5 (0.453) 10.0 (0.39) 
Electronic spark advance (photo diode) 

5 f  lo 

0.81-0.99Q 

lo-16 kg 

NGK BKR5Ell 
BKRGEl 1 

We Kl GPR-Ul 1 
Spark plug 

Nippon 
Denso K20PRUll 

Plug gap mm (in) 1.0-I .l (0.039-0.043) 

Firing order l-3-4-2 
03UOGX-804 

*’ Dark current is the constant flow of current while the ignition switch is OFF. (i.e., engine control unit, EC-AT control unit, audio, etc.) 
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G SUPPLEMENTAL SERVICE INFORMATION, STARTING SYSTEM 

SUPPLEMENTAL SERVICE INFORMATION 
The following point in this section is changed in comparison with 1990 Mazda 323 Workshop Manual 
(11951 O-89E). 

Starter 
l Removal / Installation 

03UOGX-805 

STARTING SYSTEM 
STARTER 
Removal / Installation 
1. Remove in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3. Install in the reverse order of removal. 

37-52 (3.8-5.3, 27-38) 

-kg, 87-104 in-lb) 

(100-120 cm-kg, 87-104 in-l 

(3.8-5.3, 27-38) 

17-38) 

N.m (m-kg, ft-lb) 
n-a, Irlr,Y.RrlG 

1. Battery 
2. Intake manifold bracket 
3. S terminal wire 
4. B terminal wire 

5. Starter 
Remove from upper side of vehicle 

6. Starter bracket (MTX) 
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H OUTLINE 

OUTLINE 
OUTLINE OF CONSTRUCTION 
A hydraulic clutch control mechanism is used. 
The basic construction is the same as that of 323 2WD model, but there is no interchangeability of compo- 
nent parts except for the clutch pedal, the master cylinder and the release cylinder. 
1. To improve clutch operation feeling and increased parts life, a newly designed friction plate with needle 

roller bearings is used between the release fork and the release bearing. 
03UOHX-802 

SPECIFICATIONS 

item 
Clutch control 

EnginelTransaxle Model BP SOHC 
GBMX-R 
Hvdraulic 

Clutch cover 

Clutch disc 

Type 
Set load N (kg, lb) 
Outer diameter mm (in) 
Inner diameter mm (in) 

Pressure plate 
side mm (in) 

Thickness Flywheel side 
mm (in) 

Diaphragm spring 
3,846 (392, 862) 

225 (8.86) 
150 (5.91) 

4.1 (0.161) 

3.5 (0.138) 

Type Suspended 

Clutch pedal 
Pedal ratio 6.55 
Full stroke mm (in) 135 (5.32) 
Height (With carpet) mm (in) 196-204 (7.72-8.03) 

Master cylinder inner diameter mm (in) 15.87 (0.625) 
Release cylinder inner diameter mm (in) 19.05 (0.750) 
Clutch fluid SAE J1703 or FMVSSI 16 DOT-3 

I I 

03UOHX-8C 

,d 

I3 

INTERCHANGEABILITY OF MAJOR COMPONENTS 
The following chart shows the major components interchangeability between the 2WD model and the 4WD 
model. 

O.....InterchangeabiIity X.....Not interchangeability 

Part name 1 Interchangeability 1 Remark I 
Clutch cover 

Clutch disc 

Clutch pedal 

Master cylinder 
Release cylinder 

Release bearing 

X 

X 

0 

0 
0 

X 

Shape, type 

Shape diameter 

Shape 
03UOHX-804 
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RELEASE BEARING 

?ELEASE BEARING 

CLUTCH PEDAL RELEASED 

RELEAsE FORK RELEASE BEARING 

CLUTCH PEDALDEPRESSED 

9MUOHX-50: 

To improve clutch operation feeling and increased parts life, a newly designed friction plate with needle roll- 
er bearings is used between the release fork and the release bearing. 
With the inclusion of this friction plate, the force required to depress the clutch pedal is reduced because 
the usual sliding-contact action between the release bearing and the release fork is changed to a rolling 
action of the friction plate. 
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J3 INDEX 

INDEX 

SACK-UP LIGHT SWITCH 
SERVICE, SECTION T 

GRADE: API SERVICE GL-4 

-GRADE: API SERVICE GL-5 
VISCOSITY: ABOVE -18°C (O°F 

SAE 90 
BELOW -18% (O°F 
SAE 80W 

CAPACITY: 0.5 liter 
(0.53 US qt, 0.44 Imp qt: 

l--+-J-- VISCOSITY: ALL SEASON DEXRON-II, M-III 
ABOVE -18°C (OOF): 75W-90 
CAPACITY: 2.6 liters (2.7 US qt, 2.2 Imp qt) 

1. Transaxle oil 
Inspection .................................. page J3-11 
Replacement.. ........................... page J3-11 

2. Transfer carrier oil 
Inspection.. ................................ page J3-1 1 
Replacement ............................. page J3-1 1 

3. Transaxle and transfer unit 
Removal.. .................................. page J3-16 
Disassembly .............................. page J3-20 
Inspection.. ................................ page J3-45 
Assembly .................................. page J3-48 
Installation ................................. page J3-86 

4. Shift mechanism 

Overhaul ................................... page J3-91 

5. Center differential lock motor 
inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-95 
Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-95 

6. 4x4 Control unit 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-97 
Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-97 

7. Center differential lock switch 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-98 
Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-98 

8. Center differential lock sensor switch 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-98 
Replacement .,............,....,......... page J3-98 
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OUTLINE 53 
OUTLINE 

-. 

OUTLINE OF CONSTRUCTION 
l Full-Time 4-Wheel-Drive, incorporating an electronically controlled, lockable center differential, is standard 

on the 1990 323 4WD. With this system all driving conditions are easily contended with; from good road 
to bad roads and inclement weather. 

l The transaxle and transfer unit were developed based on the transaxle of the 1989 323 4WD. The trans- 
axle, center differential, and front differential are a single compact unit. 

l The center differential employs a planetary carrier system, and functions to distribute the driving force 
to the front and rear differentials. 
Through the use of this center differential, tire scuffing common to 4-wheel-drive vehicles during tight cor- 
nering, is eliminated. 

l The speedometer driven gear (for detection of vehicle speed) is installed in the transfer carrier and detects 
the speed of the rear wheels. 

l Lubrication oil of the transaxle and transfer unit and the carrier is contained separately. 
l A cable shift control is used in order to reduce weight and vibration. 

-\ II I 1 I I 

/ 
PLANETARY CARRIER 

INNER PINION GEAR 

CENTER DIFFERENTIAL 
LOCK SLEEVE 

IDLER GEAR---- 
\ ’ 

“.s”“J.P”“J 
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J3 OUTLINE 

SPECIFICATIONS 
TRANSAXLE AND TRANSFER UNIT 

Item 

Transaxle control 

Synchromesh system 

Engine model 

Forward 

Reverse 

1 st 

1990 323 (4WD) 1989 323 (4WD) 

BP SOHC 88 DOHC 

Floor shift 

Synchromesh 

Selective sliding and 
synchromesh Selective sliding 

3.307 + 

2nd 
I  I  

1.833 + 

Gear ratio 
3rd 1.233 t 

4th 0.914 0.970 
5th 0.717 0.795 

Final gear ratio 

Speedometer gear ratio 

1 Tvpe 

1 Reverse 3.166 t 

4.388 4.105 

1.045 e 

Planetary carrier i- 

Center differential 

Number of ring Outer 79 78 
gear teeth inner 66 + 

Number of pinion Outer 14 t 

gear teeth Inner 14 + 

Pinion gear ’ I 
Number of sun c 

side 
gear teeth 

Idler gear side 43 50 
Number of idler aear teeth 37 43 

Oil 
Type 

ATF: DEXRON-It, M-III 
Above -la°C (OOF) 
API servie GL-4 

SAE 75W-90 

ATF: DEXRON-II 
API servie GL-4 

SAE sow-90 or 90 

Capacity 2.6 liters 
(2.7 US qt, 2.2 Imp qt) 

3.6 liters 
(3.6 US qt, 3.2 Imp qt) 

03UOJ3-00, 

Transfer Carrier 

Number of teeth 
Ring gear 37 

Pinion aear 11 

API service GL-5 

Oil Type 

Capacitv 

Above -18O (OOF) SAE 90 
Below -la0 (OOF): SAE 8OW 

0.5 liter (0.53 US qt, 0.44 Imp qt) 

._l’ 

. - /  
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OUTLINE J3 
TRANSAXLE AND TRANSFER UNIT 
Shift forks and shift rods 

03UOJ3-001 

The shift mechanism is composed of three shift rods, shift forks, and shift rod ends. For the manual transaxle 
of the 1989 323 4WD, the l-2 and 3-4 shift forks were moved by one shift rod, but, for the 1990 323 4WD, 
separate shift rods are used, thus reducing mechanical friction during shifting, and improving the shift feeling. 

J3-5 



J3 OUTLINE 

Interlock mechanism 

03UOJ3-O( 

The interlock mechanism is the pin type. For the manual transaxle of the 1989 323 4WD, the one shift rod 
was held by the other shift rod’s interlock sleeve, but, for the manual transaxle of the 1990 323 4WD, when 
one shift rod is caused to move, the interlock pins are pushed out to hold the other shift rods. 

J3-6 



OUTLINE 53 
Idler gear shaft 

TAPERED ROLLER BEARING 

03UOJ3-Ot 

For improved transaxle reliability, a tapered roller bearing is newly fitted at the ring gear end of the idler 
gear shaft for better support; in addition, the previously fitted bearing is changed from a ball bearing to a 
tapered roller bearing. 

J3-7 



J3 OUTLINE 

STRUCTURAL VIEW 

03UOJ3-Ol( 

1. Primary 1 st gear 7. Secondary 1st gear 
2. Primary 2nd gear 8. Secondary 2nd gear 
3. Primary 3rd gear 9. Secondary 3rd gear 
4. Primary 4th gear 10. Secondary 4th gear 
5. Primary 5th gear 11. Secondary 5th gear 
6. Primary reverse gear 12. Secondary reverse gear 

13. Reverse idler gear 
14. Front and center differential 

assembly 
15. Idler gear assembly 
16. Transfer carrier assembly 

J3-8 
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OUTLINE J3 
POWERFLOW 

IST 

3RD 

5TH 

2ND 

4TH 

A ,’ / 

03UOJl-005 
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J3 TROUBLESHOOTING GUIDE 

TROUBLESHOOTING GUIDE 

Problem Possible cause Action Page 

Shift lever won’t shift Worn change control cable Replace J3-91 
smoothly or is hard 
to shift 

Difficult to shift 

Won’t stay in gear 

Abnormal noise 

Worn change rod 
No grease in transaxle control 
Insufficient oil 
Deterioration of oil quality 

Wear or play of shift fork or shift rod 
Worn synchronizer ring 
Worn synchronizer cone of gear 
Bad contact of synchronizer ring and cone of gear 
Excessive longitudinal play of gears 
Worn bearing 
Worn synchronizer key spring 
Excessive primary shaft gear bearing preload 
Improperly adjusted change guide plate 

Worn change control cable 
Weak shift lever ball spring 
Worn shift fork 
Worn clutch hub 
Worn clutch hub sleeve 
Worn gear sliding part of both shaft gears 
Worn gear sliding part of each gear 
Worn steel sliding groove of control end 
Weak spring pressing against steel ball 
Excessive thrust clearance 
Worn bearing 
Improperly installed or loose engine mount 

lnsuff icient oil 
Deterioration of oil quality 
Worn bearing 
Worn sliding surfaces of gears or shafts 
Excessive gear backlash 
Damaged gear teeth 

Foreign material in gears 
Damaged differential gear or excessive backlash 

Replace 
Lubricate 
Add oil 
Replace with oil of 
specified quality 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Adjust 
Adjust 

Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Tighten 

Add oil 
Replace 
Adjust or replace 
Replace 
Replace 
Replace with oil of 
specified quality 
Replace 
Adjust or replace 

J3-91 
J3-91 
J3-11 
J3-11 

J3-20 
J3-33, 35 
J3-33, 35 
J3-33, 35 
J3-33, 35 
J3-33, 35 
J3-33, 35 

J3-73 
J3-31 

J3-91 
J3-91 
J3-20 

J3-33, 35 
J3-33, 35 
J3-33, 35 
J3-33, 35 

J3-20 
J3-20 

J3-33, 35 
J3-33, 35 

J3-86 

J3-11 
J3-11 

J3-33, 35 
J3-33, 35 
J3-33, 35 
J3-33, 35 

J3-33, 35 
J3-58 
03UOJ3-01' 

--i 

.-, 
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TRANSAXLE OIL, TRANSFER CARRIER OIL J3 

03UOJ3-01 

03UOJ3-013 

I 

03UOJ3-01 

03UOJ3-01 

TRANSAXLE OIL 
INSPECTION 

Note 
l Park the vehicle on level ground. 

1. Remove the check plug. 
2. Verify that the oil is at the bottom of the plug port. 

If it is low, add the specified oil from plug port. 
3. Install the check plug. 

Tightening torque: 
39-58 N*m (4.0-6.0 m-kg, 28-43 ft-lb) 

REPLACEMENT 
1, Remove the drain plug and washer. Drain the oil into a suita- 

ble container. 
2. Install a new washer and the drain plug. 

Tightening torque: 
39-58 N-m (4.0-6.0 m-kg, 28-43 ft-lb) 

3. Add the necessary amount of the specified oil through the 
check plug port. 

Specified oil 
All-season : ATF (DEXRON-It, M-III) 
Above -18OC (OOF): SAE 75W-90 
Grade : API service GL4 

Capacity: 2.6 liters (2.7 US qt, 2.2 Imp qt) 

4. Verify the oil level. 
5. Install the check port plug. 

Tightening torque: 
39-58 N*m (4.0-6.0 m-kg, 28-43 ft-lb) 

TRANSFER CARRIER OIL 
INSPECTION 

Note 
l Park the vehicle on level ground. 

I. Remove the check plug. 
2. Verify that the oil is at the bottom of the plug port. 

If it is low, add the specified oil from plug port. 
3. Install check plug. 

Tightening torque: 
39-58 N-m (4.0-6.0 m-kg, 28-43 ft-lb) 

REPLACEMENT 
1, Remove the drain plug. Drain the oil into a suitable container. 
2. Install a new washer and the drain plug. 

Tightening torque: 
39-58 N,m (4.0-6.0 m-kg, 28-43 ft-lb) 

J3-11 



J3 TRANSFER CARRIER OIL 

I 

I I 
03UOJ3-017 

3. Add the necessary amount of the specified oil through the 
check plug port. 

Grade : API servies GI-5 
Specified oil: Above -18*C (O*F) SAE 90 

Below -18*C (O*F) SAE 80W 
Capacity : 0.5 liter (0.53 US qt, 0.44 Imp qt) 

--’ 

4. Install the check plug. 

Tightening torque: 
39-58 N.m (4.0-6.0 m-kg, 28-43 in-lb) 

J3-12 
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TRANSAXLE AND TRANSFER UNIT J3 

TRANSAXLE AND TRANSFER UNIT 

PREPARATION 
SST 

49 GO17 5A0 

Support, engine 

49 0118 85OC 
support of engine 

49 0107 680A 

Stand, engine Transaxle, hanger 

49 GO30 440 

49 0636 145 

49 GO17 IA0 49 F401 366A 

49 8092 373 

Attachment G 

49 0839 425C 49 F401 3308 

49 F401 331 49 F401 335A 

Attachment A 

J3-13 



J3 TRANSAXLE AND TRANSFER UNIT 

19 F401 337A 

Attachment B 
Part of 
$9 F401 3308) 

For 
installation of 
bearing inner 
race 

49 GO30 380C 

Selector set, shim 

For 
adjustment of 
bearing preload 

19 GO30 381 

selector for $68 
Part of 
19 GO30 380C) 

For 
adjustment of 
bearing preload 

49 GO30 382A 

Selector $58 
(Part of 
49 GO30 380C) 

For 
adjustment of 
bearing preload 

19 F401 382A 

selector 452 
Part of 
19 GO30 380C) 

For 49 F401 384 For 
adjustment of adjustment of 
bearing preload Collar 

(Part of 
49 GO30 380C) 

@ 

bearing preioad 

Q 

49 GO19 021 

Set, bolt 
(Part of 
49 GO30 380C) 

For 
adjustment of 
bearing preload 

49 8027 002 

Adapter, preload 

For 
adjustment of 
bearing preload 

49 F401 385 

Bar 
(Part of 
49 GO30 380C) 

49 U027 003 

Installer, oil seal 

For 
installation of oil 
seal 

49 GO17 202 

Adapter, preload Holder, diff. side 
holding side gear 

49 F027 009 

Attachment 

49 F401 366A 
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TRANSAXLE AND TRANSFER UNIT J3 

Gauge set, pinion 
height adjustment 

49 F401 337A 

Attachment C 
(Part of 
49 DO17 2Al) 

49 F027 005 

Attachment 962 
differential side 

49 W023 785 

Rubber bush 

03UOJ3-01 
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J3 TRANSAXLE AND TRANSFER UNIT 

REMOVAL 
1. Disconnect the negative battery cable. 
2. Raise the vehicle and support it with safety stands. 
3. Drain the transaxle oil and transfer carrier oil into a suitable container. 
4. Remove in the order shown in the figure, referring to Removal Note. 

- 

03UOJ3-0 
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TRANSAXLE AND TRANSFER UNIT 53 

. . 

1. Wheel and tire 
2. Splash shield 
3. Air hose and air cleaner assembly 
4. Battery 
5. Battery carrier 
6. Speedometer cable 
7. Shift cable 
8. Neutral switch connector 
9. Back-up light switch connector 

10. Differential lock motor connector 
11. Bolt 
12. Control cable 
13. Undercover 
14. Propeller shaft 

Removal Note ,,,..,,.................... page J3-17 
15. Integrated stiffener 
16. Crossmember 

17. Exhaust pipe 
18. Tie-rod end 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-17 
19. Stabilizer 
20. Joint shaft 
21. Driveshaft 

Removal Note ,..,,...................... page J3-17 
22. Center differential lock motor 

Removal Note ,,...,,..,,.....,,......... page J3-18 
23. Starter 
24. Engine mount member 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-19 
25. Engine mount No.2 
26. Clutch release cylinder and clutch pipe 

Removal Note ,..,......,................ page J3-19 
27. Transaxle and transfer carrier 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-19 
03UOJ3-020 

03UOJ3-02 

Removal note 
Propeller shaft 

Caution 
l Do not mark with a punch. 

1. Mark the companion flange and the front yoke. 
2. Mark the companion flange and the rear yoke. 
3. Remove the propeller shaft. 

I 

03UOKX-159 

Tie-rod end 
1. Remove the cotter pin. 

Caution 
l Do not damage the dust boot. 

2. Loosen the nut and disconnect the tie-rod end with the SST. 

Driveshaft 

Caution 
l Do not damage the ball joint dust boot. 

1. Remove the clinch bolts from the lower arm ball joints. 
2. Pull the lower arms downward to separate them from the 

knuckles. 

J3-17 



53 TRANSAXLE AND TRANSFER UNIT 

/ -4 
OBUOKX-16 

03UOKX-1 E il 

03UOJ3-022 

I 

03UOJ3-023 

03UOJ3-02 

Caution 
l Do not damage the oil seal. 

3. Separate the left driveshaft from the transaxle by prying with 
a bar inserted between the shaft and the transaxle case. -_I’ 

Caution 
l If the SST is not installed, the differential side gears 

may become misaligned. 

4. Slide the SST into the differential side gear. 

Center differential lock motor 
1. Remove the set bolt. 

- 

2. Remove the center differential lock sensor switch. 
3. Remove the plug, and turn the rod with a screwdriver. 

4. Remove the center differential lock motor. 
5. Remove the O-ring from the center differential lock motor. 

1 
4 
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TRANSAXLE AND TRANSFER UNIT J3 

03UOJ3-02 

03UOJ2-01 

Engine mounting member 
1, Suspend the engine with the SST before removing the en- 

gine mounting member. 

Clutch release cylinder 

Caution 
l Do not damage the clutch pipe. 

1. Remove the bolts shown. 
2. Lay aside the clutch release cylinder and the clutch pipe. 

Transaxle and transfer unit 
1. Use an engine hoist, and remove the transaxle and trans- 

fer unit. 

03UOJ3-026 
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J3 TRANSAXLE AND TRANSFER UNIT 

DISASSEMBLY 
Precaution 
1, Clean the transaxle exterior thoroughly with a steam cleaner and/or cleaning solvent before disassembly. 
2. Clean the removed parts (except sealed bearings) and all sealing surfaces with cleaning solvent, and dry 

with compressed air. Clean out all holes and passages with a compressed air, and check that there are 
no obstructions. 

3. Wear eye protection when using compressed air to clean components. 

5th/Reverse Gear and Housing Parts 
1. Measure the thrust clearance between 5th gear and the transaxle case, referring to Preinspection. 
2. Disassmble in the order shown in the figure, referring to Disassembly Note. 
3. Inspect all parts and repair or replace as necessary. 

03UOJ3-02 
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TRANSAXLE AND TRANSFER UNIT 53 
1. Clutch release bearing 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-22 
2. Clutch release fork 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-22 
- 3. Differential lock set bolt 

4. Differential lock switch 
5. Differential lock motor 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-22 
6. Speedometer assembly 
7. Rear cover 
8. Locknut 
9. Spacer 

10. Locknut 
11. Primary reverse synchronizer gear 

Inspect gear teeth for damage, wear, and 
cracks 

12. Synchronizer ring 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

13. Secondary reverse synchronizer gear 
Inspect gear teeth for damage, wear, and 
cracks 

14. Shift fork 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-23 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-46 

15. Clutch hub assembly 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-23 
Inspection ,,.,...,,,,,.,.,,.,,...,....,,..,. page J3-45 

16. Synchronizer ring 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

17. Primary 5th gear 
Inspection.. . . . . . . . . . . . . . . , . . , . . . . . . . . , , , . , . page J3-45 

18. Secondary 5th gear 
Inspect gear teeth for damage, wear, and 
cracks 

19. Gear sleeve 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

20. Interlock plate 
21, Interlock pins 
22. Neutral switch 
23. Back-up light switch 
24. Top cover assembly 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-23 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-3 I 
Assembly . . . . . . . . . . . . . . . , . “.. . . . . . . . , . . . . . . page J3-62 

25. Steel balls and springs 
26. Lock bolt 
27. Transaxle case assembly 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-23 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-28 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-70 

28. Interlock pin 
29. Reverse idler gear shaft assembly 
30. Reverse idler gear 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,,.,.. page J3-45 

31. Reverse idler gear support 
32. Reverse idler gear shaft 
33. Bolt 
34. Steel ball, spring, and bolt 
35. Shift rod assembly 
36. Shift rod end 
37. Shift rod 
38. Primary shaft assembly 

Disassembly Note.. . . . . . . . . . . . . . . . . . . . page J3-24 
Disassembly.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-33 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-64 

39. Secondary shaft assembly 
Disassembly Note . ..* . . . . . . . . . . . . . . . . . page J3-35 
Disassembly ,,..,.,,,,,...,,,,,.,..,....,. page J3-24 
Assembly .,....,.,,.......,........,....... page J3-67 

40. Shift fork assembly (3rd/4th) 
41, Shift fork assembly (1 st/2nd) 
42. Shift gate 
43. Front and center differential assembly 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-24 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-38 
Assembly . . . . . ,..... . . . . , . , . , . . . . . , . . . . . . . page J3-58 

44. Idler gear assembly 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-40 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-56 

45. Center differential lock shift fork 
Disassembly ,,.,,,..,,,,,,,.,,,,...l.I.... page J3-38 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-58 

46. Shift fork (3rd/4th) 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

47. Shift rod (3rd/4th) 
48. Shift rod end 
49. Shift fork (1 st/2nd) 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 
50. Shift rod (lst/2nd) 
51. Dynamic damper assembly 
52. Transfer carrier assembly 

Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-42 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-50 

53. Clutch housing assembly 
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-28 
Assembly , . . . . . . . , , . . . . . , . , , . . . . . . , ., . . . . . . page J3-70 

54. O-ring 
55. Speedometer driven gear 
56. Oil seal 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-25 
On-vehicle . . . . 1 ,........,,.........,....... page J3-25 

57. Speedometer sleeve 
58. Synchronizer key spring 
59. Clutch hub sleeve 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 
60. Synchronizer key 
61. Clutch hub 

03UOJ3-028 

J3-21 
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03UOJ3-025 

03UOJ3-031 

03UOJ3-03 2 

03UOJ3-03 

Preinspection 
5th gear thrust clearance 
1. Mount the transaxle and transfer carrier on the SST. 
2. Remove the rear cover. 

3. Measure the 5th gear thrust clearance with a dial indicator. 

Clearance: O.l-0.22mm (0.0039-0.0087 in) 
Maximum : 0.27mm (0.0108 in) 

4. If the clearance exceeds the maximum, check the contact 
surfaces of 5th gear and the clutch hub. Replace worn or 
damaged parts. 

Disassembly note 
Clutch release bearing, clutch release fork 
1, Slide the clutch release fork to the boot. 
2. Remove the clutch release bearing. 
3. Remove the clutch release fork. 

Center differential lock motor 
1. Remove the set bolt. 

2. Remove the plug and turn the differential lock shift rod 1 80° 
clockwise with screwdriver. 

3. Remove the differential lock assembly. 

J3-22 
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03UOJ3-034 
1 

, 
03UOJ3-035 

03UOJ3-036 

03UOJ3-OC 

03UOJ3-0: 

Shift fork, clutch hub assembly 
1, Lock the primary shaft with the SST. 
2. Shift to 1st or 2nd gear to lock the rotation of the primary 

shaft. 

Caution 
l Do not reuse the removed locknut. 

3. Uncrimp the tabs of the locknuts. 
4. Remove the locknuts from the primary and secondary 

shafts. 

5. Remove the shift fork together with the clutch hub assembly. 

Top cover assembly 
1. Remove the top cover assembly. 
2. Remove the springs. 
3. Remove the steel balls with a magnet. 

Transaxle case assembly 
1. Remove the bolt. 

2. Remove the bolts and transaxle case by tapping lightly with 
a plastic hammer. 

3. Remove the magnet. 

J3-23 
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r 

03UOJ3-03 

Primary shaft assembly, secondary shaft assembly, 
front and center differential assembly 
1. Lean the clutch housing as shown. 

I  

03UOJ3-041 

03UOJ3-04 

J3-24 

2. Hold the front differential assembly and the idler gear as- 
sembly so that primary shaft and secondary shaft can be 
removed. 

3. Remove the primary shaft assembly, secondary shaft as- 
sembly and shift fork assembly together. 

4. Remove the shift gate. 

5. Remove the front and center differential assembly, idler gear 
assembly and center differential lock shift fork assembly to- 
gether. 
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03UOJ l-03 

ii II 

- 
031JOJ3-0~ 

03UOJ3-045 

I / -4 I 
03UOJ3-046 

Oil seal (Speedometer gear case) 
1. Remove the oil seal as shown in the figure. 

Oil seal (Driveshaft) 
Replacement (On-vehicle) 
1, Jack up the vehicle and support it with safety stands. 
2. Drain the transaxle oil. 
3. Remove the concerned front wheel. 
4. Remove the splash shield. 
5. Separate the front stabilizer from the lower arm. 

Caution 
l Do not damage the dust boots. 

6. Remove the clinch bolt and pull the lower arm downward. 
Separate the knuckle from the lower arm ball joint. 

7. Loosen the nut and disconnect the tie-rod end with the SST. 

Caution 
l Do not subject the tripod joint to shock when remov- 

ing the driveshaft. 

8. Disconnect the driveshaft from the transaxle by prying with 
a bar inserted between the outer ring and the transaxle. 

9. Suspend the driveshaft with a rope. 

IO. Remove the oil seal with a screwdriver. 

J3-25 
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03UOJ3.048 

Note 
l Tap in until the oil seal installer contacts the case. 
l Coat the oil seal lip with transaxle oil. 

11. Tap the new oil seal into the transaxle case with the SST. -J 

12. Replace the driveshaft end clip with a new one. Insert the 
driveshaft with the end-gap of the clip facing upward. 

13. Install the joint shaft. 

Tightening torque: 
42-62 N-m (4.3-6.3 m-kg, 31-46 ft-lb) 

14. install the lower arm ball joint to the knuckle and tighten. 

Tightening torque: 
43-54 N#m (4.4-5.5 m-kg, 32-40 ft-lb) 

15. Install the tie-rod end to the knuckle and tighten it. 

Tightening torque: 
29-44 N&m (3.0-4.5 m-kg, 22-33 f&lb) 

16. Install a new gasket, and the drain plug, and add the speci- 
fied oil from check plug port. 

Tightening torque: 
39-59 N-m (4.0-6.0 m-kg, 29-43 ft-lb) 

J3-26 
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Clutch Housing and Transaxle Case Components 

Caution 
l Do not remove an oil seal if not necessary. 

1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 

34 REPLACE /‘: 

WASHER, 
/REPLACE 

WASHER, REPLACE 
I 

@REPLACE 

03UOJ3-05: 

J3-28 

-- 
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1. Plug 
2. Plug 
3. Oil guide 
4. Bearing outer race 
5. Diaphragm spring 
6. Adjustment shim 
7. Bearing outer race 
8. Diaphragm spring 
9. Adjustment shim 

IO. Oil seal 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-29 

Il. Bearing outer race 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-30 

12. Adjustment shim 
13. Bearing outer race 
14. Adjustment shim 
15. Transaxle case 
16. Dust cover 
17. Ventilator covers 
18. Plug 
19. Magnet 
20. Oil guide 
21. Baffle 
22. Bolt 

03UOJ3-055 

23. Air breather dust boot and air breather 
24. Air breather 
25. Baffle 
26. Lever set spring and steel ball 
27. Reverse lever support 
28. Bearing outer race 
29. Oil seal 
30. 

31. 

32. 
33. 

Bearing outer race 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-30 

Funnel 
Disassembly Note ..,......,....,,..... page J3-30 

Bearing outer race 
Bearing outer race 

(Front and center differential side) 
Disassembly Note ..,.,..........,..... page J3-29 

34. 

35 

Oil seal 
Disassembly Note . ...,....,,....,,,,.. page J3-29 

Pivot pin 
36. Plug 
37. Oil seal 

Disassembly Note . . . . . . . . . ,,.......... page J3-29 
38. Oil seal 
39. Front cover 
40. Clutch housing 

03UOJ3-053 

Disassembly Note 
Oil seal 
1. Remove the oil seal with a screwdriver. 

Bearing outer race (Front and center differential side) 
1. Remove the bearing outer race with a screwdriver. 

J3-29 
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Funnel, bearing outer race 

I , 
03lJOJ3-057 

Note 
l Remove the bearing outer race with a screwdriver 

if necessary. 
(1) Insert a screwdriver between the clutch hous- 

ing and bearing outer race. 
(2) Pry the bearing outer race free. 

1. Remove the bearing outer race by lifting out the funnel and 
race together. 

J3-30 
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Top Cover Assembly 
4 n:,r.nm,\mkin in tha ndnr chntnln in tha finllrP rafnrrinn tn Disassemblv Note. 

ROLL PIN, REPLACE 

I ? @REPLACE I 

REPLACE @ 

1. Inner select lever 
2. Select lever 
3. Roll pin 

Disassembly Note,, , , , , , ,. . . . . . , . . . . . . page J3-32 
4. Retaining rings 

Disassembly Note,. . , , , , , , . . . . , , , , . . . . page J3-32 
5. Shift lever 
6. Boot 
7. Inner shift lever 
8. Washer 

9. Springs 
Disassembly Note ,.,,,,,......... 

10. Guide springs 
11. Base plate assembly 
12. Reverse gate spring 
13. Oil seal 

Disassembly Note . . . . . . . . . . . . . . . 
14. Oil seal (Select lever side) 
15. Top cover 

. . . . page J3-32 

. . . . page J3-32 

J3-31 
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03UOJ3-05! 

03UOJ3-06 

I I 

\ 
03”\oJ3-06 

03UOJ3-06 

Disassembly note 
Roll pin 
1. Slide the inner shift cover to the boot side. 
2. Remove the roll pin. 

Retaining rings 
1. Slide the guide spring and remove the retaining ring. 
2. Remove the inner shift lever. 

Oil seal 
1. Remove the oil seal with a screwdriver. 

Springs 

Caution 
l Do not confuse the springs. 

The boot side spring is shortest. 

Note 
l Mark the springs as shown. 

J3-32 
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Primary Shaft Assembly 
1. Measure the thrust clearance of all gears before disassembly, referring to Preinspection. 
2. Disassemble in the order shown in the figure, referring to Disassembly Note. 1 

1. Bearing inner race (4th gear end) 
Preinspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-34 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-34 

2. 4th gear 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

3. Synchronizer ring (4th) 
Inspection ,.....*...........,..........t*... page J3-45 

4. Retaining ring 
5. Clutch hub assembly (3rd/4th) 

Disassembly Note ..,,,................ page J3-34 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

6. Synchronizer ring (3rd) 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

7.3rd gear 
Preinspection .,,,....,................... page J3-45 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

8. Bearing inner race (Primary shaft end) 
Disassembly Note .,................... page J3-45 

9. Primary shaft 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-46 

10. Synchronizer springs 
11. Synchronizer keys 
12. Clutch hub 
13. Clutch hub sleeve 

J3-33 



J3 TRANSAXLE AND TRANSFER UNIT 

Preinspection 
1. Measure the clearance between the 4th gear and bearing 

inner race. 

Clearance: 0.165-0.365mm (0.0064-0.0144 in) 
Maximum : 0.415mm (0.0163 in) 

-” 

03UOJ3-064 

R 2. Measure the clearance between the 3rd gear and 2nd gear. 

Clearance: 0.05-0.20mm (0.002-0.008 in) 
Maximum : 0.25mm (0.010 in) 

_ . 
03UOJ3-06 

03UOJ3-061 

03UOJ2-04 

I 1 
03UOJ2-045 

J3-34 

Disassembly note 
Bearing inner race (4th gear end) 

Caution 
l Hold the shaft with one hand so that it does not fail. 

1. Remove the bearing inner race with the SST. 
._,’ 

Clutch hub assembly (3rd/4th), synchronizer ring (3rd) 
and 3rd gear 
1. Remove the retaining ring. 

Caution 
l Hold the shaft with one hand so that it does not fail. 

2. Remove the clutch hub assembly (3rd/4th) synchronizer ring 
(3rd) and 3rd gear with the SST. 

Bearing inner race (Primary shaft end) 
1. Remove the bearing inner race with the SST. 
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Secondary Shaft Assembly 
1. Measure the thrust clearance of all gears before disassembly, referring to Preinspection. 
2. Disassemble in the order shown in the figure, referring to Disassembly Note. 

1. Bearing inner race 8. Clutch hub assembly (lstl2nd) 
Disassembly Note.. . . . . . . . . . . . . . . . . . . . page J3-36 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

2. Secondary 4th gear 
Disassembly Note .,...... 1 ,........... page J3-36 
Inspection.. . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . page J3-45 

3. Retaining ring 
4. Secondary 3rd gear 

Preinspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-36 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-36 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

5.2nd gear 
Disassembly Note.. , . . . . . . . . . . . . . . . . . . page J3-36 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

6. Synchronizer ring (2nd) 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

7. Retaining ring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 
9. Synchronizer ring (1st) 

Inspection .,,.....,.,............... 1 . . . . . . . page J3-45 
10. 1st gear 

Preinspection , . . . , , , . . . . , , , . . . . . . . . . . . . . . page J3-36 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-36 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-45 

11. Bearing inner race 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-37 

12. Secondary shaft 
Inspection . . . . . . . . . . . . . . . . . . . . . . . ..*........ page J3-46 

13. Synchronizer springs 
14. Synchronizer keys 
15. Clutch hub 
16. Clutch hub sleeve (Reverse gear) 

J3-35 
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r 

03UOJ2.03 

’ Lzdl 
03UOJ2-03 

03UOJ2-03: 

Preinspection 
Thrust clearance 
1. Measure the clearance between the 2nd gear and secon- 

dary 3rd gear. 

Clearance: 0.175-0.455mm (0.0069-0.0179 in) 
Maximum : 0505mm (0.0199 in) 

2. Measure the clearance between the 1 st gear and differen- 
tial drive gear. 

Clearance: 0.05-0.26mm (0.002-0.011 in) 
Maximum : 0.33mm (0.0130 in) 

Disassembly note 
Bearing Inner race and secondary 4th gear 

Caution 
l Hold the shaft with one hand so that It does not fall. 

1. Remove the bearing inner race and secondary 4th gear with 
the SST. 

Secondary 3rd gear and 2nd gear 
1. Remove the retaining ring. 
2. Shift the gears to 1st gear. 

Caution 
l Hold the shaft with one hand so that it does not fall. 

3. Remove the secondary 3rd gear and 2nd gear with the SST. 

Clutch hub assembly (lst/2nd), synchronizer ring (lst), 
and 1st gear 
1. Remove the retaining ring. 

Caution 
l Hold the shaft with one hand so that it does not fall. 

2. Remove the clutch hub assembly (lst/2nd), synchronizer 
ring (lst), and 1st gear with a press. 

03UOJ2-041 

J3-36 
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03UOJ2-04 

Bearing inner race (Secondary shaft end) 

Caution 
l Hold the shaft with one hand so that it does not fall. 

1. Remove the bearing inner race with the SST. 

J3-37 
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Front and Center Differential Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Inspect all bearings for damage and rough rotation, and replace as necessary. 

SNAP RING, 
REPLACE 

L 
03UOJ3-068 

J3-38 
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1, Center differential lock shift fork 
2. Center differential lock shift rod 
3. Bearing inner race (Gear sleeve side) 

Disassembly Note.. . . . . . . . . . . . . . . . . . . . page J3-39 
4. Differential lock gear sleeve 
5. Differential lock hub 

Inspect for damage and wear 
6. Gear case needle bearing 
7. Ring gear case 

Inspect gear teeth for wear and cracks 
8. Gear case needle bearing 
9. 

10. 
11. 
12. 
13. 

14. 

Differential lock thrust washer 
Front differential gear case 
Gear case needle bearings 
Gear case needle bearing 
Bearing inner race (Sun gear side) 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-39 
Spacer 

03UOJ3-070 

03UOJ3-07 

03UOJ3-0; 

15. Thrust washer 
16. Gear case needle bearing 
17. Sun gear 

Inspect gear teeth for wear and cracks 
18. Gear case needle bearing 
19. 

20. 
21. 

22. 
23. 
24. 

25, 

Planetary carrier 
Inspect gears for wear, cracks and rough 
rotation 

Gear case needle bearings 
Differential gear case sleeve 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-39 
Pinion shaft 
Washers 
Pinion gears 

Inspect gear teeth for wear and cracks 
Side gears 

Inspect gear teeth for wear and cracks 
26. Washers 

03UOJ3-069 

Disassembly note 
Bearing inner race (Differential lock gear sleeve side) 

Caution 
l Hold the front differential gear case with one hand 

so that it does not fall. 

1. Remove the bearing inner race. 

Bearing inner race (Sun gear side) 

Caution 
l Hold the front differential gear case with one hand 

so that it does not fall. 

1. Remove the bearing inner race. 

Differential gear case sleeve 

Caution 
l Hold the front differential gear case with one hand 

so that it does not fall. 

1. Remove the gear case sleeve with a press. 

J3-39 
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Idler Gear Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. inspect all parts and repair or replace as necessary. 

1 ‘,&’ 

1. Bearing inner race (Idler gear side) 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-40 

2. Idler gear 
Inspect gear teeth for wear and cracks 

3. O-ring 
4. Joint sleeve 
5. Bearing inner race (Joint sleeve side) 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-40 

. I 
03UOJ3-074 

Bearing inner race (Idler gear side) 
1. Fit a punch through a hole in the idler gear and tap off the 

bearing inner race. 

Bearing inner race (Joint sleeve side) 

Caution 
l Hold the shaft with one hand so that it does not fall. 

1. Remove the bearing inner race with the SST. 

03UOJ3-075 

J3-40 
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MEMO 
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Transfer Carrier Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. InsDect all Darts and repair or replace as necessary. 

03UOJ3-07 

J3-42 

.-’ 
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1. Transfer carrier 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-43 

2. Bolts 
3. Lock plates 
4. Bearing caps 
5. Adjusting screws 

Disassembly Note,. . . . ., . . . . . , , , . . . . . . page J3-43 
6. Side bearings 
7. Ring gear assembly 
8. Nut 

Disassembly Note.. . . . . . . , . . . . . . . . . . . page J3-43 
9. Washer 

10. Companion flange 
Disassembly Note.. . . . . . . , . . . . . . . . . . . . page J3-43 

I 1. Oil seal 

12. Drive pinion 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-44 

13. Bearing inner race 
Disassembly Note ,,,..,,,.....,,,..... page J3-44 
Inspect for damage and rough rotation 

14. Collapsible spacer 
15. Bearing inner race 

Disassembly Note , , . , , , , . . . . . . . , , . . . . . page J3-44 
Inspect for damage and rough rotation 

16. Bearing inner race 
Disassembly Note . . . . . . . . . . . . . . , . . . . . . page J3-44 
Inspect for damage and rough rotation 

17. Spacer 
18. Bearing inner races (Side bearing) 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-44 
19. Ring gear 

03UOJ3-077 

03UOJ3-076 

03UOJ3-07 

I 

03UOMX-66: 

Disassembly Note 
Transfer carrier 
1. Mark one bearing cap and the carrier for proper reassembly. 

Adjusting screw 
1. Mark one adjusting screw and the carrier for proper reas- 

sem bly. 

Nut 
1, Hold the companion flange with the SST and remove the 

nut. 

Companion flange 
1, Remove the companion flange with the SST. 

J3-43 
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r 
ONOMX-864 

03UOJ3-08( 

03UOJ3-08 

03UOJ3-21 

Drive pinion 
1. Push out the drive pinion by attaching a miscellaneous nut 

to the drive pinion and tapping it with a copper hammer. 

Bearing outer race 

Note 
l Identify the bearing outer races for proper reas- 

sembly. 

1. Remove the bearing outer races by alternately tapping the 
races at the two grooves in the carrier. 

Bearing inner race (Drive pinion) 

Note 
l Support the drive pinion by hand so that it does not 

fall. 

1. Remove the bearing with the SST. 

Bearing Inner races (Side bearing) 

Note 
l Support the ring gear by hand so that it does not fall. 

1. Remove the bearing inner race with the SST. 

--_I’ 

J3-44 
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INSPECTION 
Inspect all parts and repair or replace as necessary. 

OWOJX-023 

03UOJ3-08, 

03UOJ2-11 

Gears (lst, 2nd, 3rd, 4th) 
1. Inspect the synchronizer cones for wear. 
2. Inspect the individual gear teeth for damage, wear, and 

cracks. 
3. Inspect the synchronizer ring matching teeth for damage 

and wear. 

Synchronizer ring, gear (lst, 2nd, 3rd, 4th) 
1. Inspect the individual synchronizer ring teeth for damage, 

wear, and cracks. 
2. Inspect the taper surface for wear and cracks. 

Note 
l Set the synchronizer ring squarely in the gear; then 

measure around the circumference. 

3. Measure the clearance between the synchronizer ring and 
flank surface of the gear. 

Standard clearance: 1.5mm (0.059 in) 
Minimum: 0.8mm (0.031 in) 

Clutch hub assembly 
1. Inspect the clutch hub sleeve and hub operation, 
2. Inspect the individual gear teeth for damage, wear, and 

cracks. 
3. Inspect the synchronizer keys for damage, wear, and 

cracks. 

03UOJ3-084 
J3-45 
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03UOJ3-21! 

03UOJ3-22( 

AT 2ND GEAR 

: 

03UOJ2-11; 

03UOJ3-085 

03UOJ3-22 

J3-46 

Shift fork 
1. Measure the clearance between hub sleeve and shift fork. 

Clearance 

Standard 

1 stMnd 0.1 O-O.358 (0.004-0.014) 

mm (in) ~-, 
Maximum 

0.858 (0.034) 

3rd14th 0.1 O-0.40 (0.004-0.016) 0.90 (0.035) 

5thlRev. 0.1 O-0.40 (0.004-0.016) 0.90 (0.035) 

Reverse idler gear and reverse lever 
1. Inspect gear teeth for damage, wear, and cracks. 
2. Measure the clearance between the reverse idler gear bush- 

ing and the reverse lever. 

Standard clearance: 
0.095-0.345mm (0.0037-0.0136 in) 

Maximum: 0.645mm (0.0333 in) 

Bearing 
1. Inspect for damage and rough rotation, 

Primary Shaft and Secondary Shaft 
1. Inspect the gear contact surface for damage and wear. 
2. Inspect the splines for damage and wear. 
3. Inspect the gear teeth for damage, wear, and cracks, 
4. Inspect the oil passage for clogging. 
5. Inspect the shaft gear runout. 

Primary shaft gear runout: 0.05mm (0.002 in) 

Secondary shaft gear runout: 0.015mm (0.0006 in) 

Note 
l If the shaft gear is replaced, adjust the bearing 

preload. 

- 2’ 
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4TH 3RD 

03lJOJ3-22 

2ND 1ST 

03UOJ3-08t 

6. Oil clearance between shaft gears and gears. 

Oil Clearance mm (in) 

Shaft Gear Sleeve 
(Outer dia.) (inner dia.) (Outer dia.) Oil 'learance 

1 st 
39.445-39.470 39.500-39.525 _ 
(1.553-1.554) (1.555-1.556) 

2nd 34.945-34.970 35.000-35.025 _ 
(1.376-1.377) (1.378-1.379) 

3rd 35.945-35.970 36.000-36.025 _ 0.03-0.08 
(1.415-1.416) (1.417-1.418) (0.001-0.003) 

4th 30.945-30.970 31.000-31.025 _ 
(1.218-1.219) (1.220-1.221) 

5th 34.000-34.025 33.945-33.970 - 
(1.339-1.400) (1.336-1.337) 

Differential Lock Gear Sleeve 
1. Measure the clearance between the gear sleeve grdove and 

shift fork. 

Standard clearance: 0.15-0.50mm (0.006-0.02 in) 
Maximum: l.Omm (0.394 in) 

2. Inspect for damage and rough rotation. 

03UOJ3-087 

J3-47 
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ASSEMBLY 
Precaution 
1. All O-rings and gaskets must be replaced with the new ones supplied in the overhaul kit. 
2. Verify that all parts are completely clean before assembly. 
3. Assemble parts within 10 minutes after applying sealant. 

Allow all sealant to cure at least 30 minutes after assembly before filling the transaxle with transaxle oil. 
4. Bearing outer races and inner races must be replaced as assemblies. 

03UOJ3-088 

(1 ST) @ND) (3RD/4TH) 

(5TH) (REVERSE) 

03UOJ3-089 

03UOJ3-22 

SYNCHRONIZER RING 
/ 

CLUTCH HUB SLEEVE \ 
SYNCHRONIZER KEY 

03UOJl-06 

.-/I’ 

Clutch hub assembly 

Note 
l Synchronizer ring diameters are as follows. 

1st and 2nd 

3rd and 4th 

5th and Reverse 

mm (in) 

67.7 (2.665) 

67.7 (2.665) 

55.7 (2.192) .I 

l Synchronizer key dimensions are as follows. 

mm (in) 

0 0 0 
1 st/2nd 19.00 (0.748) 4.25 (0.167) 5.00 (0.197) 

I 3rd/4th 1 17.00 10.669) 1 4.25 (0.167) 1 5.00 fO.197) 1 --” 
5th 1 17.00 (0.669) 1 4.25 (0.167) 1 5.00 (0.197) 1 

1. Install the synchronizer key springs in the clutch hub with 
the hooks in the grooves to hold the three synchronizer keys 
in place. 

2. Align the synchronizer ring grooves with the synchronizer 
key during assembly. 

J3-48 
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Transfer Carrier Assembly 
1. Assemble in the reverse order of disassembly, referring to Assembly Note. 

N.m (m-kg, ft-II 

03UOJ3-C 

117-176 (12-18, 86-130) 

I 

/ 
68-89 (6.9-9.1, 50-66) 

18-25 (1.8-2.6, 13-19) 

NEW 

J3-50 
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1. Bearing inner races (Side bearing) 

Assembly Note ..,........ ..,............ page J3-51 
2. Ring gear 
3. Transfer carrier 
4. Spacer 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-53 
5. Bearing inner race (Drive pinion side) 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-53 
6. Collapsible spacer 
7. Bearing inner race 
8. Drive pinion 

Assembly Note.. . . . . . . . . . . . . . . . . . . . . . . . page J3-52 
9. Bearing inner race 

10. Oil seal 
Assembly Note ,....l,................... page J3-54 

11. Companion flange 
Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-54 

12. Washer 
13. Nut (Companion flange) 
14. Ring gear assembly 
15. Bearing outer races (Side bearing) 
16. Adjusting screws 

Assembly Note ..,.....,.,............... page J3-54 
17. Bearing caps 
18. Bolts 
19. Lock plates 
20. Bolts 

03UOJ3-091 

Assembly note 
Bearing inner races (Side bearing) 
1. Install the bearing with the SST. 

I  

03UOJ3-092 

2. Install the front and rear bearing outer races with a brass 
drift and a hammer. 

03UOJ3-093 

J3-51 
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DRIVE PINION MODEL 

\ / 

SPACER 

/ 

ON 

03UOMX-870 

1 

1 
97UOMX-082 

Adjustment of pinion height 
1. Adjust the drive pinion height as follows with the SST. 

--- 

Note 
l Use the spacer that was removed. 
l Do not install the collapsible spacer. 

a) Install the bearing inner race (rear), spacer, O-ring and SST. 
b) Install the bearing inner race (front), companion flange, 

washer, and nut. 
c) Tighten the nut just enough so that the SST can be turned 

by hand. 

d) Place the SST on a surface plate and set the dial indicator 
to “Zero”. 

e) Place the SST atop the drive pinion model. Set the gauge 
body atop the gauge block. 

f) Place the feeler of the dial indicator so that it contacts where 
the bearing inner race (side bearing) is installed in the car- 
rier. Measure the lowest position on the left and right sides 
of the carrier. 

03UOMX-871 

J3-52 
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0 
4 

Q 

03UOJ3-09 

Mark 

08 

11 

14 

17 

20 

23 

26 

Thickness 11 Mark 1 Thickness 

3.08mm 
‘KJJ;;;;’ 

(0.1224 in) 
3.14mm 

(0.1236 in) 
3.17mm 

(0.1248 in) 
3.20mm 

29 

32 

35 

38 

41 

44 

(0.1283 in) 11 (0.1366 in) 
97UOMX-08 

I  

03UOJ3-095 

03UOMX-873 

03UOJ3-09 6 

g) Average the values obtained in Step f. 

Specification: Omm (0 in) 

h) If it is not within specification, adjust the pinion height by 
selection of a spacer. 

Note 
l Spacers are available in increments of 0.03mm. Se- 

lect the spacer thickness that is closest to that 
necessary. 

Adjustment of drive pinion preload 
1, Install the spacer. 

Note 
l Install the spacer selected from the pinion height 

adjustment above, being careful that the installa- 
tion direction is correct. 

l Press the bearing on until the force required sud- 
denly increases. 

2. Press the bearing inner race (rear bearing) on with the SST. 

Caution 
l Do not install the oil seal. 

3. Install the collapsible spacer. 
4. Install the drive pinion assembly. 
5. Install the companion flange, and tighten the flange nut. 

Tightening torque: 117 N,m (12 m-kg, 86 ft-lb) 

6. Turn the companion flange by hand to seat the bearing. 
7. Measure the drive pinion preload. 

Adjust the preload by tightening the flange nut. 

Preload: 
1.00-I .56 N,m (lo-16 cm-kg, 8.7-13.8 in-lb) 

Tightening torque: 
117-176 N*m (12-18 m-kg, 86-130 ft-lb) 

If the specified preload cannot be obtained, replace the col- 
lapsible spacer with a new one and check again. 

8. Remove the nut, washer, and companion flange. 
J3-53 
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03UOMX-875 

03UOMX-871 

03UOJ3-09 

Oil seal (Companion flange) 

Caution 
l Apply differential oil to the oil seal lip. 

1. Tap a new oil seal into the differential carrier with the SST. 

Companion flange 
1. Apply a light coat of grease to the end face of the compan- 

ion flange. 

Nut (Companion flange) 
1. Adjust the preload by tightening the flange nut. 

Preload: 
1.00-l .56 N-m (lo-16 cm-kg, 6.7-13.6 in-lb) 

Tightening torque: 
117-176 Nom (12-16 cm-kg, 66-130 in-lb) 

Adjustment of Backlash 
1. Position the idler gear assembly in the carrier. 

03UOJ3-098 
2. Install the differential bearing caps making sure that the 

marks on the cap and carrier agree. 
3. Loosely tighten the bearing cap bolts on each side and ad- 

just the backlash by turning the adjusting screws with the 
SST. 

4. Mark the ring gear at four points at approx. 90° intervals 
on the ring gear and mount a dial indicator to the carrier 
so that the feeler comes in contact at a 90° angle with one 
of the ring gear teeth. 

03UOJ3-099 

J3-54 
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03UOJ3-215 

GOOD CONTACT 

- 

03UOJ3-216 

RED LEAD 

03UOMX-88 3 

TOE CONTACT FLANK CONTACT 

63G09X-38 

HEEL CONTACT FACE CONTACT 

SMUOMX-Of 

5. Check the backlash at the three other marked points, and 
make sure the minimum backlash is above 0.05mm 
(0.0020 in) and the difference between the maximum and 
minimum is less than 0.07mm (0.0028 in). 

6. Tighten the adjusting screws equally until the distance be- 
tween the pilot sections on the bearing caps is as specified. 

Specified distance: 32mm (1.259 in) 

Note 
l When adjusting the differential bearing preload, be 

careful not to affect the backlash of the drive pin- 
ion and ring gear. 

Tightening torque: 
18-25 N-m (1.8-2.8 m-kg, 13-19 ft-lb) 

Inspection and adjustment of teeth contact 
1. Coat both surfaces of 6-8 teeth of the ring gear with a uni- 

formly thin coat of red lead. 
2. While moving the ring gear back and forth by hand, rotate 

the drive pinion several times and check the tooth contact. 
3. If the tooth contact is good, wipe off the red lead. 
4. If it is not good, readjust the pinion height, and then read- 

just the backlash. 

(1) Toe and flank contact 
Replace the spacer with a thinner one to move the drive 
pinion outward. 

(2) Heel and face contact 
Replace the spacer with a thicker one to bring the drive 
pinion inward. 

J3-55 
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Idler Gear Assembly 
1. Assemble in the reverse order of disassembly, referring to Assembly Note. 

1. Bearing inner race (Joint sleeve side) 
Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-56 

2. Joint sleeve 
3. O-ring 

4. Idler gear 
5. Bearing inner race (Idler gear side) 

Assembly Note.. . . . . . . . . . . . . . . . . . . . . . . . . page J3-56 

M----- 

PLATE 

03UOJ3-IO: 

03UOJ3-103 

Assembly note 
Bearing inner race (Joint sleeve side) 
1. Install the bearing with the SST. 

Bearing inner race (Idler gear side) 
1. Install the bearing with the SST. 

J3-56 
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Front and Center Differential Assembly 
1. Assemble in the reverse order of disassembly, referring to Assembly Note. 

a ? SNAP RING. NEW 

19 SELECTIVE Ef? Q SELECTIVE 

BEARING 1 1 GEAR HUB \ 

1. Front differential gear case 
2. Washers 
3. Side gears 

Assembly Note.. . . . . . . . . . . . . . . . . . . . . . . . . page J3-59 
4. Pinion gears 

Assembly Note . . . . . . . . . . . . . . . . . . . ,...... page J3-59 
5. Washers 
6. Pinion shaft 
7. Front differential gear case sleeve 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-59 
8. Needle bearings 
9. Planetary carrier assembly 

10. Needle bearing 
11. Sun gear 
12. Needle bearing 
13. Washer 

14. Spacer 
15. Bearing inner race (Sun gear side) 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-61 
16. Needle bearings 
17. Needle bearing 
18. Washer 

Assembly Note.. . . . . . . . . , , , . . . . . . . . . . , . . page J3-60 
19. Needle bearing 
20. Front ring gear 
21. Needle bearing 
22. Differential lock gear hub 
23. Differential lock gear sleeve 
24. Bearing inner race (Gear sleeve side) 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-61 -_/I 
25. Center differential lock shift rod 
26. Center differential lock shift fork 

J3-58 
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I 

03UOJ3-106 

Side gears, pinion gears 
1. Install the side gears and washers, and fix them with the 

SST. 

r 

63G07C-141 

03UOJ3-IO 

63G07C-14 

03UOJ3-IC 

2. Install a pinion gear and turn it 18OO. 

Note 
l 00 not install the washer at this time. 

3. Install the other pinion gear and washer. 
4. Turn the pinion gear and washer 150°. 
5. Install the washer under the opposite pinion gear. 

6. Align the pinion shaft holes of the pinion gears with the 
differential gear case. 

Front differential case sleeve 
1, Install the front differential case sleeve with a press as shown 

in the figure. 

J3-59 
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MEDIUM-SIZE NEEDLE MEDIUM-SIZE NEEDLE 
BEARING CAN BEARING CAN NOT 
BE INSTALLED BE INSTALLED 

c + 
VlEASURE CLEARANCE ;Ek;$; g&h\$jZE 
WITH FEELER GAUGE (PART No. GOD0 27 519) 

03UOJ3-226 

J3-60 

03UOJ3-I 0’ 9 

03UOJ3-11 

03UOJ3-I 1 

m SMALL-SIZE 

PART No. GOD0 27 519 

g-0 MEDIUM-SIZE 

PART No. GOD0 27 518 

0-0 LARGE-SIZE 

PART No. GOD0 27 517 

03UOJ3-22 

Adjustment of sun gear clearance 
1. Install the washer (4.3mm) onto the gear case with the SST. 

2. Set a dial indicator onto the gear case and measure the sun 
gear thrust clearance. 

Clearance: O.l-0.3mm (0.0003-0.0118 in) 

3. If the clearance is not within specification, select the prop- 
er washer from the chart below. 

Measured clearance mm (in) 1 Washer thickness mm (in) 
0.9-I .I (0.0354-0.0433) I 3.5 (0.137) 
0.7-0.9 (0.02x5-0.0354j 3.7 (0.145j 
0.5-0.7 (0.0196-0.0275) 3.9 (0.153) 
0.3-0.5 (0.0118-0.0196) 4.1 (0.1614) 
0.1-0.3 (0.0003-0.0118) 4.3 (0.1692) 

Bearing inner race (Sun gear side) 
1. Install the bearing inner race with the SST. 

Adjustment of front differential gear case radial 
clearance 
1. Install the front differential gear case into the ring gear case. 

Note 
l Available gear case needle bearing part numbers. 

Small . . . . . GOD0 27 519 
Medium . GOD0 27 518 
Large..... GOD0 27 517 

2. Verify that the medium-size gear case needle bearing can 
be installed. 

3. If can not, install the small-size gear case needle bearing. 
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4. If the medium-size gear case needle bearing can be in- 

stalled, measure the clearance between the ring gear case 
and the needle bearing. 

5. If the clearance exceeds 0.06mm (0.002 in), install the large- 
size gear case needle bearing. 

USE MEDIUM-SIZE 
NEEDLE BEARING NEEDLE BEA 

(PART No. GOD0 27 518) (PART No. GOD0 
03UOJ3228 

I 

I  

03UOJ3-114 

r Clearance: 0.15-0.30mm (0.0059-0.0118 in) 

4. If the clearance is not within specification, select the prop- 
er washer from the chart below. 

03UOJ3-ll! 

Adjustment of front ring gear clearance 
1. Install the washer and front differential gear case. 
2. Install the needle bearing and differential lock hub. 
3. Measure the clearance between the front ring gear and nee- 

dle bearing. 

1 

5 

Washer thickness mm (in) 
1.20 (0.0472) 1.35 (0.0531) 1.50 (0.0590) 
1.65 (0.0649) 1.80 (0.0708) I 

Bearing inner race (Gear sleeve side) 
1. Install the bearing inner race with the SST. 

J3-61 
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Top Cover Assembly 
1. Assemble in the order shown in the figure, referring to Assembly Note. 
I 

ROLL PIN, NEW 

03UOJ3- 116 

1. Top cover 
2. Oil seal (Select lever side) 

8. Washer 
9. Inner shift lever .- -- ,_ - 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-63 10. tjoot 
3. Oil seal Assembly Note ..,,,..,,,,............... page J3-63 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-63 11. Shift lever 
4. Reverse gate spring Assembly Note.. ,. , . . . . . , . . . . . . . . . . . . . . . page J3-63 

5. Base plate assembly 12. Snap rings .-,. 
6. Spring guides 13. Roll pin 
7. Springs 14. Select lever 

Assembly Note ,,.,...,.....,,,.,........ page J3--63 15. Inner select lever 

J3-62 
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03UOJ3-12 

r!l 

1 03UOJ3-12 I 

Assembly note 
Oil seal (Select lever side) 

Caution 
l Apply transaxle oil to outer circumference of the oil 

seal. 

1. Install the new oil seal with a suitable pipe. 

Oil seal 

Caution 
l Apply transaxle oil to the oil seal lip. 

1. Install the new oil seal with a suitable pipe. 

Springs 

Caution 
l Do not misinstall the springs. 

Boot 

Caution 
l Install the boot with the air bleed downward as 

shown in the figure. 

1. Install the boot. 

Shift lever 
1. Install the shift lever as shown in the figure. 

J3-63 
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Secondary Shaft Assembly 
1. Assemble in the order shown in the figure, referring to Assembly Note. 

1. Clutch hub 
Assembly Note ,..........,,............. page J3-48 

2. Synchronizer keys 
3. Clutch hub sleeve 
4. Synchronizer springs 
5. Secondary shaft 
6. Bearing inner race (Secondary shaft end) 

Assembly Note.. . . . . . . . . . . , . . . . . . . . . . . . page J3-65 
7. 1 st gear 

Assembly Note.. , . . . . . . . . . . . . . . . . . . . . . page J3-65 
8. Synchronizer ring (1st) 

Assembly Note.. . . . . . . . . . . , . . . . . . . . . . . . . page J3-65 
9. Clutch hub assembly (ist/2nd) 

Assembly Note.. . . . page J3-48 

-_I’ 

-’ 

10. Retaining ring 
11, Synchronizer ring (2nd) 

Assembly Note . . . . . . . . . . . ..*............ page J3-65 
12.2nd gear 

Assem blv Note ..,,.,................*... page J3-65 
13. Secondary-3rd gear 

Assembly Note... . . . . . . . . . . . . . . . . . . . . . . . page J3-65 
14. Retaining ring 
15. Secondary 4th gear 

Assembly Note.. , , , , . . . . , . . . . . . . . . . . . . . page J3-65 
16. Bearing inner race ,-i 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-65 

J3-64 
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Bearing inner race (Secondary shaft end) 
1. Install the new bearing inner race with the SST. 

Note 
l Press to 19,620 N (2,000 kg, 4,400 lb). 

1st gear, synchronizer ring (1st) and clutch hub 
assembly (1 st/2nd) 

Note 
l Align the synchronizer ring, grooves and clutch 

housing hub keys when installing. 

1. Assemble the 1 st gear, synchronizer ring (1 St), and clutch 
hub assembly (lstMnd), as shown in the figure. 

2. Press the clutch hub assembly (1 st/Znd) on with the SST. 

Note 
l Press to 19,620 N (2,000 kg, 4,400 lb). 

Synchronizer ring (2nd), 2nd gear and secondary 3rd 
gear 
1. Install the synchronizer ring (2nd) and 2nd gear. 
2. Install the secondary 3rd gear with the SST. 

Note 
l Press to 19,620 N (2,000 kg, 4,400 lb). 

Secondary 4th gear and bearing inner race 
1. Install the secondary 4th gear and new bearing inner race. 

Note 
l Press to 19,620 N (2,000 kg, 4,400 lb). 

03UOJ3-124 

J3-65 
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03UOJ3-22, 

03UOJ2-06! 

2. Measure the clearance between the 1 st gear and differen- 
tial drive gear. 

Clearance: 0.05-0.28mm (0.002-0.011 in) 
Maximum : 0.33mm (0.013 in) 

3. Measure the clearance between the 2nd gear and secon- 
dary 3rd gear. 

Clearance: 0.175-0.455mm (0.0069-0.0179 in) 
Maximum: 0.505mm (0.0199 in) 

4. If not as specified, reassemble the secondary shaft as- 
sem bly. 

J3-66 
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Primary Shaft Assembly 
1. Assemble in the order shown in the figure, referring to Assembly Note. 

03UOJ3-12 

1, Clutch hub 8. Synchronizer ring (3rd) 
Assembly Note.. ., . . . . . . . . . , . . , . . . . . . . , . page J3-48 Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-68 

2. Synchronizer keys 
3. Clutch hub sleeve (Reverse gear) 
4. Synchronizer springs 
5. Primary shaft 
6. Bearing inner race (Primary shaft end) 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-68 
7.3rd gear 

Assembly Note.. . . , . . . . . . . . . . . . . . *. . page J3-68 

9. Clutch hub assembly (3rd/4th) 
Assembly Note ,.,,,..................... page J3-48 

IO. Retaining ring 
Il. Synchronizer ring (4th) 

Assembly Note.. . . . . . . . . . . . . . . . . . . . . . . . . page J3-68 
12. 4th gear 

Assembly Note .,,,..................,... page J3-68 
13. Bearing inner race 

Assembly Note.. . . . . . . . . . . . . . . . . . . . , . . . . page J3-68 

J3-67 
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03UOJ2-053 

VW 

W-U (REVERSE) 

03UOJ3-121 

(FOUR PLACES; 

1 
03UOJ2-05 

A 

03UOJ2-057 

J3-68 

Bearing inner race (Primary shaft end) 
1. Install the new bearing inner race with the SST. 

Note 
l Press to 19,620 N (2,000 kg, 4,400 lb). 

3rd gear, synchronizer ring (3rd) and clutch hub 
assembly (3rd/4th) 

Note 
l The size of the lst, 2nd, 3rd, and 4th synchronizer 

rings are the same. Be careful when installing them. 
The 2nd gear ring has the larger cut-out as shown 
in the illustration. 

l Align the synchronizer ring grooves and clutch 
housing hub keys when installing. 

1. Install the 3rd gear, synchronizer ring (3rd), and clutch hub 
assembly (3rd/4th) with the SST. 

Note 
l Press to 19,620 N (2,000 kg, 4,400 lb). 

Synchronizer ring (4th), 4th gear, and bearing inner race 
1. Install the synchronizer ring (4th), 4th gear, and bearing in- 

ner race with the SST. 

Note 
l Press to 19,620 N (2,000 kg, 4,400 lb). 

2. Measure the clearance between the 3rd gear and 2nd gear. 

Clearance: 0.05-0.20mm (0.002-0.006 in) 
Maximum : 0.25mm (0.010 in) 
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3. Measure the clearance between the 4th gear and bearing 

inner race. 

Clearance: 0.165-0.365mm (0.0064-0.0144 in) 
Maximum : 0.415mm (0.0163 in) 

4. If not as specified, reassemble the primary shaft assembly. 

, I 
03UOJ2.058 
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Clutch Housing and Transaxle Case Components 
1. Select the adjustment shim(s), referring to Bearing Preload Adjustment. 
2. Assemble in the order shown in the figure, referring to Assembly Note. 

-,- 

@ 
39-59 (4.0-6.0, 29-43) 

\ WASHER, a 
LlC\A, 

,7.6-11.0 (60-110 cm-kg, 69-95 in-lb) 

-46 (3.2-4.7, 23-34) 7 n-11 n Ian-lln nm.kn 

7.6-12.0 (SC-120 cm-kg, 
69-104 in-lb) 

.2-l .6, 8.7-12) 

,.“-. ..” 
7.8-l 1 .O (80-l 10 c (80-l 10 cm-kg, 

69-95 in-lb) 69-96 in-lb) 

I-- - 

.  ._ .  . . -  ‘z *  . -  _ . . .  . . - ,  

-96 in-lb) 

@ 39-59 (4.0-6.0, 29-43) 

_ KWASHER. NEW . . ._. .-. _, ..-.. 

WASHER. NEW - I I I 
39-59 (4.0-6.0, 29-43) @J 

N.m (m-kg, fl-lb) 

03UOJ3-12 

- 
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1. Clutch housing 
2. Front cover 
3. Oil seal 
4. Oil seal 
5. Plug 
6. Pivot pin 
7. Oil seal 
8. Bearing outer race (Idler sear) 

Assembly Note ,.,....................... page J3-78 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20, 

Bearing outer race 
(Front and center differential) 

Assembly Note ,......................... page J3-78 
Funnel 
Bearing outer race 
Oil seal 
Bearing outer race 
Reverse lever support 
Lever set spring and steel ball 
Baffle 
Air breather 
Breather dust boot and air breather 
Bolt 
Baffle 

21. Baffle 
22. Magnet 
23. Plug 
24. Ventilator covers 
25. Dust cover 
26. 
27. 
28. 
29. 
30. 
31. 

Transaxle case 
Adjustment shim 
Bearing outer race 
Adjustment shim 
Bearing outer race 
Oil seal (Front and center differential) 

32. 
Assembly Note ..,........,,............. page J3-78 

Adjustment shim 
33. Diaphragm spring 

Assembly Note .,.........,,............. page J3-79 
34. Bearing outer race 
35. Adjustment shim 
36. Diaphragm sprin g 

Assembly Note ..,....................... page J3-79 
37. Bearing outer race 
38. Oil guide 
39. Plug 
40. Plug 

03UOJ3-128 

Idler gear adjustment shim selection 

L 

k.. 

Note 
STRAIGHTEDGE l Measure at three locations and average the reading. 

1. Place a straightedge on the transaxle case. 
TRANSAXLE CASE 

2. Measure the depth on the bearing outer race bore. 

L J 

03UOJ3-129 
J3-71 
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03UOJ3-130 

CLuTcr-i ii0Us1~G 

03UOJ3-131 

Adjust shim thickness mm (in) 
0.10 (0.003) 0.20 (0.008) 
0.25 (0.010) 0.30 (0.012) 
0.35 (0.014) 0.40 (0.016) 
0.45 (0.018) 0.50 (0.020) 
0.55 (0.022) 0.60 (0.024) 
0.65 (0.026) 0.70 (0.028) 
0.75 (0.030) 0.80 (0.032) 
0.85 (0.034) 0.90 (0.035) 
0.95 (0.037) 1 .oo (0.039) 
1.05 (0.041) 1.10 (0.043) 
1.15 (0.045) 1.20 (0.047) 

03UOJ3-13: 

3. Set the idler gear assembly into the clutch housing. 
4. Turn the idler gear assembly to seat the bearing. 
5. Install the bearing outer race to the idler gear assembly. 

6. Measure from the top of the bearing outer race to the clutch 
housing. 

J 

Caution 
l The number of shims used must not exceed two. 

7. Select the shim as follows. 
(a) Subtract the bearing height (Step 6) from the depth of 

the bearing bore (Step 2). 
(b) Add 0.17mm (0.0067 in) to (a). 
(c) Add 0.22mm (0.0087 in) to (a). 
(d) Select the shim in the range between (b) and (c) from 

the table. 

J3-72 



TRANSAXLE AND TRANSFER UNIT J3 
Bearing preload adjustment 
Adjust the bearing preload of the primary shaft, secondary shaft, and front and center differential by select- 
ina and installing the proper adjustment shim(s). 

1 

03UOJ3-13 

---- TRANSAXLE CASE 

OUTER RACES 

OUTER RACE 

PRIMARY SHAFT ASSEMBLY 
FRONT AND 

CENTER DIFFERENTIAL 

- SECONDARY SHAFT ASSEMBLY 

OUTER RACES 
OUTER RACE 

CLUTCH HOUSING 
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I 
03UOJ3-134 

OUTER RACE 

SELECTOR 

I 
03UOJ3-135 

03UOJ3-136 

Primary and secondary shaft gear 
1. Install the primary and secondary shaft bearing outer races 

into the transaxle case (shims removed). 

2. As shown in the figure, put the outer races into the SST. 

Note 
l Turn the selector to eliminate the gap indicated by 

the arrow in the figure. 

3. Set the SST (selectors) in place. 
4. Mount the primary and secondary shaft gear assemblies 

onto the SST (selectors). 

5. Set the SST (collars) between the transaxle case and the 
clutch housing, and install the SST (bolts), and tighten to 
the specified torque. 

Tightening torque: 
37-52 N#m (3.8-5.3 m-kg, 27-38 ft-lb) 

6. To seat the bearings, mount the SST (bar) on parts (A) and 
(B) of the SST (selectors), and turn the selector so the gap 
is enlarged. 
Move the bars by hand until the selector can no longer be 
turned, and then turn it in the reverse direction until the gap 
is eliminated. 

--’ 
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03UOJ3-139 

03UOJ3-14 0 l The number of shims used must not exceed two. 
Thickness mm (in) 

0.20 (0.008) 
0.25 (0.010) 
0.30 (0.012) 
0.35 (0.014) 
0.40 (0.016) 
0.45 (0.018) 
0.50 (0.020) 
0.55 (0.022) 
0.60 (0.024) 
0.65 (0.026) 
0.70 (0.028) 

J 

03UOJ3-141 

7. Manually expand the SST (selector) for both shafts until the 
SST (selector) no longer turns. 

Note 
l Make sure that each shaft turns smoothly. 

8. Measure the gap of the SST (selector) for both gears. 

Note 
l Measure the gap around the entire circumference 

of the SST (selector). 

Note 

9. Select an appropriate adjustment shim. 
(1) The shim for the primary shaft gear should be selected 

by referring to the table and selecting the shim which 
is nearest (on the thin side) to the value obtained by sub- 
tracting the thickness of the diaphragm spring which 
goes between the shim and the race from the meas- 
ured value of the gap in the SST (selector). 

Example: 0.94mm (0.0370 in) 
0.94mm (0.0370 in) - 0.70mm (0.0276 in) 

[Diaphragm spring] 
= 0.24mm (0.009 in) 
So the nearest shim (on thin side) to 0.24mm (0.009 
in) is 0.20mm (0.006 in). 

(2) The shim for the secondary shaft gear should be select- 
ed by referring to the table and selecting the shim which 
is nearest (on the thick side) to the value obtained by 
subtracting the thickness of the diaphragm spring which 
goes between the shim and the race from the meas- 
ured value of the gap in the SST (selector). 

Example: 0.94mm (0.0370 in) 
0.94mm (0.0370 in) - 0.70mm (0.0276 in) 

[Diaphragm spring] 
= 0.24mm (0.009 in) 
So the nearest shim (on thick side) to 0.24mm (0.009 
in) is 0.25mm (0.010 in). 

03UOJ3-142 

IO. Remove the SST (bolts and collars) and then remove the 
transaxle case, shaft gears and SST (selectors). 

11. Remove the bearing outer races for both shafts from the 
transaxle case. 

J3-75 
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I  

03UOJ3-14 

03UOJ3-145 
, , II 

03UOJ3-146 

03UOJ3-1 

Front and center differential 
1. Install the bearing outer race with the SST. 

2. Install the front and center differential and bearing outer race. 
3. Set the SST (selector) in place. 

4. Set the SST (collars) between the transaxle case and the 
clutch housing, and install the SST (bolts), and tighten to 
the specified torque. 

Tightening torque: 
37-52 N,m (3.8-5.3 m-kg, 27-38 ft-lb) .- / 

5. Seat the bearings by turning the SST (selector) with the SST 
(bar) until the gap is enlarged. 

6. Insert the SST. 

7. Expand the SST (selector) until the proper preload specifi- 
cation is obtained. 

Preload: 
0.3-l .2 N-m (3-12 cm-kg, 2.6-10.4 in-lb) 

03UOJ3-148 
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Note 
l Measure the gap around the entire circumference 

of the selector. 

8. Measure the gap in the SST (selector). 

Thickness mm (in) 

0.10 (0.004) 
0.20 (0.008) 
0.25 (0.010) 
0.30 (0.012) 
0.35 (0.014) 
0.40 (0.016) 
0.45 (0.018) 
0.50 (0.020) 
0.55 (0.022) 
0.60 (0.024) 
0.65 (0.026) 

03UOJ3-15 

0.70 (0.028) 
0.75 (0.030) 
0.80 (0.032) 
0.85 (0.034) 
0.90 (0.036) 
0.95 (0.037) 
1.00 (0.040) 
1.05 (0.041) 
1.10 (0.044) 
1.15 (0.045) 
1.20 (0.048) 

03UOJ3-15 

Note 
l The number of shims used must not exceed three. 

9. Select an appropriate adjustment shim to be used for the 
differential. It should be selected by referring to the table 
and selecting the shim which is nearest (on thick side) to 
the largest measured value of the gap in the SST (selector). 

Example: 0.54mm (0.021 in) 
So the nearest shim (on thick side) to 0.54mm (0.021 
in) is 0.6mm (0.014 in). 

10. Remove the SST (bolts and collars) and then remove trans- 
axle case. 

11, Remove the SST (selector), bearing outer race and front 
and center differential. 

Bearing Preload 
Check the shaft gears and the differential bearing preload. 

Note 
l Install the diaphragm springs and selected shims. 
l If the bearing preload is not within specification, ad- 

just again. 

1. Set the primary shaft gear and the front and center differen- 
tial assembly into the clutch housing. 

2. Install the transaxle case, and tighten to the specified torque. 

Tightening torque: 
37-52 N-m (3.8-5.3 m-kg, 27-38 ft-lb) 

3. Connect the SST and install it through the driveshaft hole. 

Note 
l Extend the handle fully and hook the pull scale to 

the end of the handle. 

4. Hook a spring scale to the attachment and measure the 
preload. 

Preload: 
1.4-2.0 N-m (14-20 cm-kg, 12.2-17.5 in-lb) 

03UOJ3-152 
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03UOJ3-153 Tightening torque: 

03UOJ3.15 

03UOJ3-155 

5. Connect the SST to the primary shaft gear. 
6. Check the primary shaft preload. 

Preload: 
0.10-0.25 N*m (1.0-2.5 cm-kg, 0.87-2.18 in-lb) 

7. Remove the SST, transaxle case, primary shaft gear and 
front and center differential assembly. 

8. Install the secondary shaft gear and transaxle case, and 
tighten to the specified torque. 

37-52 N-m (3.8-5.3 m-kg, 27-38 ft-lb) 

9. Check the secondary shaft preload with the SST. 

Preload: 
0.3-0.4 N*m (3.0-4.3 cm-kg, 2.8-3.7 in-lb) 

10. Remove the SST, transaxle case and secondary shaft gear. 

Assembly note 
Oil seal (Front and center differential) 

Caution 
l Apply transaxle oil to the outer edge of the oil seal. 

1. Install the new oil seal with the SST. -, 

Bearing outer race (Idler gear) 
1. Install the bearing outer race with the SST. 

Bearing outer race (Front and center differential) 
1. Install the bearing outer race with the SST. 

03UOJ3-156 
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BEARING OUTER 

03UOJ2-08 

Diaphragm spring 
1. Install the diaphragm spring as shown in the figure. 

J3-79 
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!%h/Reverse Gear and Housing Parts 
1. Assemble in the order shown in the figure, referring to Assembly Note. 

7.6-l 1 .O (60-l 10 cm-kg, 69-95 in-lb) 

23-26 (2.3-2.7, 17-20) 

/ 

31-46 (3.2-4.7, 23-34) 

ROLL PIN. NEW 

r .Y- .  . . ”  

~@@--(60-110 cm-kg, 69-96 in-lb) 

N.m (m-kg, ft-I 
- W 

03UOJl-113 

NEW 

PIN NFW 

20-29 (2.0-3.0, 14-22) 

J3-80 



TRANSAXLE AND TRANSFER UNIT 

1. Clutch hub 
2. Synchronizer keys 
3. Clutch hub sleeve 
4. Synchronizer key springs 
5. Speedometer sleeve 
6. Oil seal (Speedometer driven gear assembly) 

Assembly Note., . . . . , . . . . . . . . . . . . . . . . . . . page J3-82 
7. Speedometer driven gear 

Assembly Note ..,,.....,.,,.,.,,...,,.,, page J3-82 
8. O-ring 
9. Clutch housing assembly 

10. Transfer carrier assembly 
11. Dynamic damper 
12. Shift rod (1 stMnd) 
13. Shift fork (1 st/2nd) 
14, Shift rod end 
15. Shift rod (3rd/4th) 
16. Shift fork (3rd/4th) 
17. Center differential lock shift fork 
18. Idler gear assembly 

Assembly Note., . . . . . . . . . , , . . . . . . . . . . . . . page J3-82 
19. Front and center differential assembly 

Assembly Note.. , . . , . . . . . . . . . . . . . . . . . . . . page J3-82 
20. Shift gate 
21. Shift fork assembly (1 stMnd) 
22. Shift fork assembly (3rd/4th) 
23. Secondary shaft assembly 

Assembly Note. . . . . . . . . . . . . . . . . . . . . . . . . . page J3-82 
24. Primary shaft assembly 

Assembly Note... . . . . . . . . . . . . . , . . . . . . . . . page J3-82 
25. Shift rod 
26. Shift rod end 
gi8. g%$t rod assembly 

29: Bolt 
30. Reverse idler gear shaft 
31. Reverse idler gear support 
32. Reverse idler gear 

33. Reverse idler gear shaft assembly 
Assembly’ Note ..,.,....,,............... page J3-83 

34. Interlock pin 
Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-83 

35. Transaxle case assembly 
Assembly Note ..,....,..,............... page J3-83 

36. Bolt 
37. Steel balls and springs 
38. Top cover assembly 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-83 
39. Back-up light switch’ 
40. Neutral switch 
41. Interlock pins 
42. Interlock plate 
43. Gear sleeve 
44. Secondary 5th gear 
45. Primary 5th gear 

Assembly Note . . . . . . . . . . . . . . . . . . . . . ...*. page J3-84 
46. Synchronizer ring 
47. Clutch hub assembly 
48. Shift fork 
49. Secondary reverse synchronizer gear 
50. Synchronizer ring 
51, Primary reverse synchronizer gear 
52. Locknut 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-84 
53. Spacer 
54. Locknut 

Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-84 
55. Rear cover 

Assembly Note.. . . . . . . . . . . . . , , , . . , , , . .., page J3-84 
56. Speedometer driven gear assembly 
57. Center differential lock motor 

Assembly Note. ,. . . . . . . . . , . , , , , . . . . . . . . , page J3-84 
58. Center differential lock switch 
59. Differential lock set bolt 
60. Clutch release fork 
61. Clutch release bearing 

03UOJ3-157 
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03UOJ3-15 0 

03UOJ3-161 3 

03UOJ3-16’ 

9 

03UOJ3-16: 

Assembly note 
Oil seal (Speedometer driven gear assembly) 
1. Install the new oil seal with a suitable pipe. 

Pipe diameter: 16mm (0.629 in) 

Speedometer driven gear 
1. Install the new roll pin as shown in the figure. 

Primary shaft assembly, secondary shaft assembly, front 
and center differential, idler gear assembly 

Caution 
l Do not incision the hands to install time. 
l Do not damage the oil seal. 

1. Lean the clutch housing. 
2. Install the front and center differential assembly, idler gear, 

and center differential shift fork assembly. 
3. Hold up the front and center differential assembly and idler 

gear assembly so that primary shaft and secondary shaft 
can be removed. 

4. Align the shift forks (lst/2nd and 3rd/4th) as shown. 
5. Install the primary shaft assembly, secondary shaft assem- 

bly, and shift fork assembly. 
6. Verify that the gears are properly engaged. 

J3-82 
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r 
03UOJ3-1E i3 

03UOJ3-164 

03UOJ3-165 

tw 
03UOJ3-16; 

Reverse idler gear shaft assembly 

Caution 
l Verify that the gears are properly engaged. 

1. Align the lock bolt hole and mark of the clutch housing. 

Interlock pin 
1. Install the interlock pins as shown in the figure. 

Top cover assembly 
1. Install the steel balls and the springs. 

2. Install the top cover. 
3. Install the boot with the air bleed downward as shown in 

the figure. 

Transaxle case assembly 
1. Apply a thin coat of sealant to the contact surfaces of the 

clutch housing and transaxle case. 
2. Install and tighten the transaxle case installation bolts to the 

specified torque. 

Tightening torque: 
37-52 N-m (3.8-5.3 m-kg, 27-38 ft-lb) 

J3-a3 
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r 

03UOJ3-16t 

1 

03UOJ3-16 

r 

03UOJ3-I 7 

03UOJ3-17 

3. Install the bolt. 

Locknut 
1. Shift to 1 st gear. 
2. Lock the primary shaft with the SST. 
3. Tighten new locknuts on the primary and secondary shafts. 

Tightening torque: 
128-206 N*rn (13.0-21 m-kg, 94-152 ft-lb) 

4. Stake the locknuts to the groove. 

Primary 5th gear 

Note 
l After installation, move the shift rod to verify that 

the gear change operation is smooth. 

1. Shift to neutral and install the roll pin. 

Rear Cover 

Note 
l Clean the contact surfaces before applying sealant. 

I, Apply sealant to the transaxle case and rear cover. 
2. Install the rear cover. 

Tightening torque: 
7.8-11 N-m (0.8-1.1 m-kg, 5.8-8.0 ft-lb) 

Center Differential Lock motor 
1. Install the center differential lock motor. 

Tightening torque: 
19-25 N,m (1.9-2.6 m-kg, 14-19 ft-lb) 

J3-84 
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2. Turn the rod 1 80° counterclockwise with a screwdriver, and 

install the plug. 
3. Install the bolts. 

Tightening torque: 
9-14 N-m (90-140 cm-kg, 78-122 ft-lb) 

4. Install the differential lock switch. 

03UOJ3-173 

Tightening torque: 
20-29 N-m (2-3 m-kg, 14-22 ft-lb) 

J3-85 



37-52 (3.8-5.3, 27-38) 
w--Y:, m-m) 

1.0 
0 cm-kg, 

_̂ --. . 

J3 TRANSAXLE AND TRANSFER UNIT 

INSTALLATION 
1. Raise the vehicle and support it with safety stands. 
2. Install in the order shown in the figure, referring to Installation Note. 
3. Add the specified amount of the specified transaxle oil. (Refer to page J3-11.) 
4. Warm-up the engine and transaxle, and inspect for oil leakage and transaxle operation. 

C_LIP, REPLACE 

\ (9.5-l 1.9, ;lj--lj61’-- 

8 
.O, 65-87) 

-.--- ” 
@ : 64-89 (8.5-9.1, 47-86) 
@ : 37-52 (3.8-5.3, 27-38) 

N.m (m-kg, ft.lb) 

03UOJ3-171 
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1. Transaxle and transfer unit 

Installation Note . . . . . . . . . . . . . . . . . . . . . . . . page J3-87 
2. Clutch release cylinder and clutch pipe 
3. Engine mount No.2 
4. Engine mounting member 

Installation Note . . . . . . . . . . . . . . . . + . . . . . . . page J3-87 
5, Starter 
6. Center differential lock motor 
7. Driveshaft 

Installation Note . . . . . . . . . . . . . . . . . . . . . . . . page J3-88 
8. Joint shaft 
9. Stabilizer 

Installation Note . . . . . . . . . . . . . . . . . . . . . . . . page J3-88 
10. Tie-rod end 

Installation Note . . . . . . . . . . . . . . . . . . . . . . . . page J3-89 
11. Exhaust pipe 
12. Crossmember 
13. Integrated stiffener 

14. Propeller shaft 
Installation Note . . . . . . . . . . . . . . . . . . . . . . . . page J3-89 

15. Undercover 
16. Control cable 

Installation Note ,......,..,.,,....,..... page J3-89 
17. Bolt 
18. Differential lock motor connector 
19. Back-up light switch connector 
20. Neutral switch connector 

Installation Note . . . . . . . . . . . . . . . . . . . . . . . . page J3-89 
21. Shift cable 
22. Speedometer cable 

Assembly Note. . . . . . . . . . . . . . . . . . . . . . . . . page J3-90 
23. Battery carrier 
24. Battery 
25. Air hose and air cleaner assembly 
26. Splash shield 
27. Wheel and tire 

03UOJ3-175 

I 
03UOJ3-176 

1 

:I 
L 

03UOJ3-177 

. . . _ 

03UOJ3-17 ‘0 

Installation Note 
Transaxle and transfer carrier 
1. Mount the transaxle to the engine. 

Tightening torque: 
55-80 Nern (5.6-8.2 m-kg, 41-59 ft-lb) 

Engine mounting member 
1. Tighten the bolts as shown. 

Tightening torque: 
A 37-52 N,m (3.8-5.3 m-kg, 27-38 f&lb) 
B 64-89 N#m (6.5-9.1 m-kg, 47-66 ft-lb) 

2. Tighten engine mount No.4 nuts. 

Tightening torque: 
66-93 N.m (6.8-9.5 m-kg, 49-68 ft-lb) 

J3-87 
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03UOJ3-21 

I 
03UOJ3-179 

03UOJ3-181 

03UOKX-49 

Driveshaft 

Caution 
l Do not damage the oil seal. 
l After installation, pull the front hub outward to verify 

that the driveshaft is secured. 
-’ 

1. Replace the clips at the ends of the driveshafts and joint 
shaft with new ones. 

2. Push the driveshafts into the differential with the groove of 
the clips upward. 

Note 
l Apply ATF to the oil seal lip. 

3. Install the driveshaft. 

4. Tighten the joint shaft mounting bolts in the order shown. 

Tightening torque: 
42-62 N*m (4.3-6.3 m-kg, 31-46 ft-lb) 

5. Install the lower arm ball joint to the knuckle and tighten the 
bolt. 

Tightening torque: 
43-54 N-m (4.4-6.0 m-kg, 32-40 ft-lb) 

Stabilizer 
1. Tighten the stabilizer nut so that 17mm (0.67 in) to 19mm 

(0.75 in) of thread is exposed at the end of the bolt. 

‘-I 
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I 

03UOJl-126 

03UOJ3-162 

03UOJ3-163 

03UOJ3-18 

Tie-rod end 
1. Install the locknut. 

Tightening torque: 
42-57 N.m (4.3-5.8 m-kg, 31-42 ft-lb) 

2. Secure the locknut with a new cotter pin. 

Propeller shaft 
1. Align the marks and install the propeller shaft. 

(Refer to Section L.) 

Control cable 
1. Install the bracket. 

Tightening torque: 
18-25 N#m (1.9-2.8 m-kg, 13-18 ft-lb) 

2. Attach the control cable to the bracket with the clip. 
3. Connect the control cable to the transaxle and transfer unit 

and install the washers and the pins. 

4. Connect the ground to the clutch pipe bracket. 

Tightening torque: 
15-22 N-m (1.6-2.3 m-kg, 11-16 ft-lb) 

Neutral switch connector 
1. Install the bracket. 
2. Connect the neutral switch connector. 

J3-89 
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Speedometer cable 
1, Connect the speedometer cable. 

03UOJ3-181 

J3-90 



I 
SHIFT MECHANISM 53 

SHIFT MECHANISM 

OVERHAUL 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 

-_ 2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

I I 

9.8-15.0 (1.0-1.5, 7.2-11.0) 

7.6-l 1 .O (80-I 10 cm-kg, 89, -95 in-lb) 

. DO NOT INSTALL AS SHOWN 

N-m (m-kg, ft-lb) 

03UOJ3-18 

1. Rear console 7. Shift lever assembly 
Assembly Note., , . . . . . , . . . . . . . . . . . . . . . . . page J3-92 Assembly Note . . . . . . . . . . . . . . . . . . . . . . . . . . page J3-92 

2. Front console 8. Snap pins 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . page J3-92 9. Washers 

3. Shift lever knob IO. Clips (Cable) 
4. Nut (Cable) Il. Select cable 
5. Clips (Cable) 12. Shift cable 
6. Nuts (Shift lever assembly) 
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SHIFT MECHANISM 

I 
03UOJ3-I 88 
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Disassembly Note 
Front console 
1. Loosen the bolt as shown. 
2. Remove the rear console. 
3. Remove the front console. 

Shift lever assembly 
1. Remove the nut and the clips. 
2. Disconnect the shift cable and select cable from the shift 

lever assembly. 

3. Remove the 4 mounting nuts. 
4. Remove the shift lever assembly. 

-’ 

03UOJ3-190 

Assembly Note 
Rear console 
1. After install the rear console, adjust the parking brake le- 

ver. (Refer to Section P.) 

I  

03UOJ3-191 
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CENTER DIFFERENTIAL LOCK SYSTEM J3 
CENTER DIFFERENTIAL LOCK SYSTEM 

w.1, I . - . - .  . I  .  . . r  

A 
2 
1 
S 
B 1 * 

JB-07 
0 

CENTER DIF-LOCK SWITCH 
ILLUMINATION LAMP:REFER TO PAGE Z-78 

t 

9ir 

FI-01 

JB-03 
0 

t 

5$!3;yEL PUMP METER 

I I 
~CENTER 

I 

R-27 4x4 CONTROL UNIT 

1 

EM-19 

FEM-02 

-LOCK 

FE-03 

FE-03 
B 

03UOJ3-I! 
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CENTER DIFFERENTIAL LOCK SYSTEM 

\ 
03UOJ3-19 

\ 
03UOJ3-IE 

3 

I4 

IIt LJ \ 

03UOJ3-195 

INSPECTION 
1. Turn the ignition switch ON. 
2. Push the center differential lock switch ON. 

3. Verify that the indicator lamp in the instrument cluster is 
turned on and a beep is heard. 

Note 
l The indicator lamp will flash until the center 

differential is fully engaged. If necessary, move the 
vehicle forward until the differential engages. 

4. Push the center differential lock switch OFF. 

-’ 

II \ 
03UOJ3-191 

5. Verify that the indicator lamp in the instrument cluster goes 
OFF. 
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CENTER DIFFERENTIAL LOCK MOTOR A5 

I T---rm 
03UOJ3-19 

NOT 

- 

03UOJ3-19 

03UOJ3-19 

03UOJ3-20 

CENTER DIFFERENTIAL LOCK MOTOR 
INSPECTION 
Continuity 
1. Disconnect the negative battery terminal. 
2. Disconnect the connectors of the center differential lock 

motor. 
3. Check resistance between terminals at the motor side con- 

nectors 
Unit: f? (Ohm) 

Motor 
Free 
Lock 

B-G D-G W-L 
00 0 

l-3 
0 00 

REPLACEMENT 
1. Disconnect the negative battery terminal. 
2. Disconnect the connector and breather hose of center 

differential lock motor and center differential lock sensor 
switch. 

3. Remove the set bolt and center differential lock sensor 
switch. 

4. Remove the undercover and crossmember. 
5. Remove the exhaust pipe. 
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J3 CENTER DIFFERENTIAL LOCK MOTOR 

- 
03UOJ3-20. 

03UOJ3-20 

03UOJ3-20! 

6. Remove the plug and turn shift rod 1 80° clockwise with the 
screwdriver. 

7. Remove the center differential lock motor from the transax- 
le and transfer unit. 

8. Remove the O-ring from the center differential lock motor. 

9. Measure the shift rod length in FREE and LOCK position. 

Standard length: 
FREE: 75mm (2.95 in) 
LOCK: 83mm (3.26 in) 

Note 
l Apply ATF to the O-ring. 

10. Fit a new O-ring onto the center differential lock motor. 
11. Confirm that the flat edge of the shift rod is upward. 

12. Turn the shift rod 1 80° counterclockwise with a screwdriver. 
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CENTER DIFFERENTIAL LOCK MOTOR, 4x4 CONTROL UNIT 

13. Install the mounting bolts. 

J3 

03UOJ3-20 

03UOJ3-207 

i h f  d b 

03UOJ3-20 

Tightening torque: 
20-29 N-m (2.0-3.0 m-kg, 14-22 ft-lb) 

6 

3 

I 

14. Install the set bolt. 

Tightening torque: 
20-29 N#m (2-O-3.0 m-kg, 14-22 ft-lb) 

15. Install the center differential lock sensor switch. 

Tightening torque: 
20-29 Nsrn (2.0-3.0 m-kg, 14-22 ft-lb) 

4x4 CONTROL UNIT 
INSPECTION 
Terminal Voltage 
1. Turn the ignition switch ON. 
2. Measure the voltage at each terminal. 

Unit: Volt 

*: Repeat the timer time. 
*: Start the differential lock motor time is 12 volt. 

REPLACEMENT 
1, Disconnect the negative battery terminal. 
2. Remove the driver’s seat. 
3. Replace the 4x4 control unit. 

03UOJ3-209 
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J3 CENTER DIFFERENTIAL LOCK SWITCH, CENTER DIFFERENTIAL LOCK SENSOR SWITCH 

03UOJ3-21, 

03UOJ3-213 

CENTER DIFFERENTIAL LOCK SWITCH 
INSPECTION 
Terminal Voltage 
1. Turn the ignition switch ON. 
2. Measure the voltage at each terminal at the switch side of 

the connector in LOCK and FREE position. 
Unit: Volt 

Motor 
Free 
Lock 

a b c d e 
*12 0 12 12 0 

0 0 12 0 12 

* Turn the light switch (first position). 

Continuity 
1. Disconnect the negative battery terminal. 
2. Disconnect the connector of switch. 
3. Check continuity in LOCK and FREE position. 

Motor 
Free 
Lock 

a b c d e 

0 0 

M: Indicates continuity 

v 

REPLACEMENT 
1. Disconnect the negative battery terminal. 
2. Remove the switch. 
3. Replace the switch. 

v’ 

CENTER DIFFERENTIAL LOCK SENSOR 
SWITCH 

INSPECTION 
Continuity 
1. Disconnect the negative battery terminal. 
2. Remove the center differential lock sensor switch. 
3. Check continuity between terminals in LOCK and FREE po- 

sition. 

Motor 
Free 
Lock 

o---O: Indicates continuity 

a b 

0 0 

REPLACEMENT 
1. Disconnect the negative battery terminal. 
2. Disconnect the connector of the center differential lock sen- 

sor switch. 
3. Replace the switch. J 

Tightening torque: 
20-29 N,m (2.0-3.0 m-kg, 14-22 ft-lb) 

03UOJ3-214 
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K2 INDEX 

SPEED SENSOR 

CENTER DIFF. LOCK INDICATOR 
SERVICE, SECTION J3 

HOLD INDICATOR 

CENTER DIFFERENTIAL 
LOCK SWITCH 

CENTER DIFFERENTIA 
LOCK SENSOR SWITC 

4x4 CONTROL UNIT 
SERVICE, SECTION J3 

IL SPEClFlCATlOr 
SAE 75W-90 
CAPACITY LITEI 

SERVICE, s n \ 0.5 liter 

l1W I (0.53 us qt, 0.44 

ATF SPEClFlCATlOlr 

OR DEXRON-II 

i 
CAPACITY LITER 
6.6 liters 

,,/ (6.9 US qt, 5.8 Imp q 

l.ATF 5. Solenoid valves 
Inspection / Replacement 

10.2-4 brake band 
Inspection / Replacement 

03UOK2-OC 

Adjustment.. . page K2-199 
. . . . . . . . . . . . . . page K2-134 . . . . . . . . . . . . . . . . page K2-143 11. Control valve body assembly 

2. Transfer carrier oil 6. Throttle sensor Disassembly / Inspection 
Inspection / Replacement 7. EC-AT control unit . . . . . . . . . . . . . . . . . page K2-209 

. . . . . . . . . . . . . . . . . page K2-136 Inspection page K2-144 Assembly . . . . page K2-225 
3. Inhibitor switch 8. Throttle cable On-vehicle removal I 

Inspection / Replacement / Inspection / Replacement I Installation . . page K2-235 
Adjustment page K2-140 Adjustment. page K2-137 12. Oil cooler - 

4. ATF thermoswitch 9. Transaxle and transfer Removal I Inspection / 
Inspection . . . page K2-142 Removal I Installation Installation . . page K2-280 

. . . . . . . . . . . . . . . . . page K2-147 
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OUTLINE K2 
OUTLINE 

OUTLINE OF CONSTRUCTION 
l The newly developed EC-AT (G4AX-EL) with Full-time 4-wheel-drive (4WD) is based upon the 1989 626 

L EC-AT (G4A-EL). 
This new transaxle and transfer carrier has been made available for the 1990 323 for improved driveability 
and roadability. 

l The construction and operation of the transaxle is the same as the 1989 626 EC-AT (G4A-EL). The Con- 
struction and operation of the transfer unit and carrier are basically the same as the 1989 323 with 4WD. 
The electronic control system of EC-AT is the same as the 1989 626 EC-AT (G4A-EL) non-turn0 model. 

l The center differential employs a planetary carrier system, and functions to distribute the driving force 
to the front and rear differentials. 

l The electronically controlled, lockable center differential means all driving conditions are easily contended 
with; from good road to bad roads and inclement weather. 

l To improve serviceability, the EC-AT control unit diagnoses malfunctions of the major electrical compo- 
nents and outputs memorized malfunction codes by coded flashing of the HOLD indicator 
The diagnosis connector is installed in the engine compartment by the left side suspension tower. 

l The 1990 323 4WD EC-AT also has a shift-lock system for improved safety. 
03UOKZ003 
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K2 OUTLINE 

OUTLINE OF OPERATION 
Driving force from engine is transmitted via the drive plate and torque converter to the transaxle. 
Driving force through the transaxle is applied to the center differential, from which it is distributed to the front 
and rear axles. 
The front axle applies the driving force, via the front differential, to the left and right wheels. Driving force 
for the rear axle is transmitted through the transfer unit, the transfer carrier, the propeller shaft, and to the 
rear differential. 
If the vehicle encounters very slippery conditions and one wheel starts to spin, the center differential absorbs 
the speed difference and the other three wheels lose driving force. 
At times like this, the center differential can be locked so that the front and rear axles are directly connected 
and driving force is transmitted to both axles. 

TRANSAXLE 

CENTER DIFFER 

TIAL 

“JUURC-““‘I 

K2-4 



OUTLINE 

SPECIFICATIONS 

Transaxle 
Engine model BP SOHC (4WD) 

Transaxle model I G4AX-EL 

Transaxle control I Floor shift 

Lockup Mechanism I Adapted 

I 1st I 2.800 

( 2nd I 1.540 

Gear ratio I 3rd I 1.000 

OD (4th) 0.700 

Reverse 2.333 

Final gear ratio I 3.842 

1 Type I Planetarv carrier 

Number of ring Outer 73 
gear teeth Inner 66 

Center differential 
Number of pinion Outer 14 
gear teeth Inner 14 

Number of sun Pinion gear side 33 
gear teeth Idle gear side 50 

Number of idle gear teeth 43 

Oil 
Type ATF: M-III or DEXRON-II 

Capacitv liters (US qt, Imp 40 6.6 (7.0, 5.8) 

Torque converter stall torque ratio 2.7 

Forward clutch 313 

Number of drivel 
driven plates 

Coasting clutch 
3-4 clutch 

212 

414 

1 Reverse clutch I 212 

Low and reverse clutch 313 

2-4 brake band (Piston outer dia./retainer inner dia.) 7869 

) Large sun gear 36 

Number of planetary gear 
teeth 

Small sun gear 30 

Long pinion gear 24 

Short pinion aear 22 

Internal gear 84 

Number of output gear teeth 19 
Number of idle gear teeth 40 
Number of ring gear teeth 73 

Transfer carrier 

Number of ring gear teeth 
Number of pinion gear teeth 

Speedometer gear ratio (Number of driven/drive gear teeth) 

37 

11 
1.000 (22/22) 

API: GL-5 

Oil 
Type Above -18°C (O’F): SAE 90 

Below -18% (OOF): SAE BOW 

Capacity liter (US qt, Imp qt) 0.5 (0.52, 0.44) 
03UOK2-00: 5 
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OUTLINE 

STRUCTURAL VIEW 

REVERSE FOR-WARD OUTPUT TORQUE 
CONVERTER 

OUTPUT GEAR 

TURBINE 
SHAFT 

IDLER GEAR 

- 

- 
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OUTLINE K2 
POWERFLOW DIAGRAM 

1, Crank shaft 9. 3-4 clutch 
2. Drive plate’ IO. Reverse clutch 
3. Torque converter 11. 2-4 Brake band 
4. Turbine shaft 12. Low and reverse brake 
5. Oil pump shaft 13. One-way clutch 1 
6. Oil pump 14. One-way clutch 2 
7. Forward clutch 15. Large sun gear 
8. Coasting clutch 16. Small sun gear 

17. Long pinion gear 
18. Short pinion gear 
19. Internal gear 
20. Parking gear 
21. Output gear 
22. Idler gear 
23. Ring gear 
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K2 OUTLINE 

OPERATION OF COMPONENTS 

I I 12-4 brake 1 
d 
i? a - 

-’ 

Gear position 

Reverse 

N 
I Below approx. 4 km/h (2.5 mpf 1) 

- Above approx. 5 km/h (3.1 mph) 
1 st No 0 0 0 
2nd No 0 0 0 

Below approx. 5 km/h (3.1 mph) at operating 
temperature 

Yes 0 0 0 0 0 
3rd 

Above approx. 5 km/h (3.1 mph) or cold Yes 0 n n R n n 
enaine 

D 

-0 

OD Lockup OFF Yes 0 0 0 8 
Lockup ON Yes 

1 St No 0 0 0 
2nd No 0 0 0 

Below approx. 5 km/h (3.1 mph) at operating Yes 0 0 0 0 0 
3rd temperature 

Above approx. 5 km/h (3.1 mph) or cold YAS 0 0 0 0 0 0 
S 

I e.ngine 
A- 

1 St 

.-- - - - 

Yes 0 0 0 Q3 
No 0 0 0 

oh) \I ,-. 0 0 0 2nd Below approx. 110 km/h (68 m, 
Above aoorox. 110 km/h (68 mob) Iyes v I 

L 
> ,, 

No 0 0 
No 0 0 0 

0 0 0 0 Below approx. 5 km/h (3.1 mph) at operating 
3rd temperature Yes 0 

Above approx. 5 km/h (3.1 mph) or cold Yes 0 n 1 n 1 R n 0 enaine v v - - 

0 0 0 
0 0 

0 0 0 0 

D 

OD Yes 0 
2nd Yes 0 

Below approx. 5 km/h (3.1 mph) at operating VP9 n 
3rd temperature 

IVV v  

Above approx. 5 km/h (3.1 mph) or cold 
engine 

Yes 0 0 0 0 0 0 

OD Yes 0 0 0 @ 
1 St Yes 0 0 0 0 

2nd 
Below approx. 110 km/h (68 mph) 

110 km/h (68 mph) 
Yes 0 0 0 0 

Above approx. 
n.?l IOKX-00 _ _ _ _ _ _ 

0 : Fluid pressure to servo but band not applied due to pressure difference in servo. 
@ : Does not transmit power. 
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OUTLINE K2 
FLUID PASSAGE LOCATIONS 
Transaxle Case 

INLET AND OUTLET 
INLET TO CONTROL VALVE\ BODY 

OUTLET TO COASTING 

OUTLET TO REVERSE 

OUTLET TO FORWARD 

CLUTCH 

CLUTCH 

CLUTCH 

OUTLET’TO OIL PUMP - 

TRANSAXLECASE 

INLET 

CONTROL VALVE BODY 

2-3 ACCUMULA COASTING CLUTCH 
TORQUE CONVERTER FRONT CHAMBER 

REVERSE CLUTCH 

TORQUECONVERTERREARCHAMBER FORWARD CLUTCH 

LOW AND REVERSE BRAKE 
u-- 

2-4 BRAKE ENGAGEMENT 2-4 BRAKE RELEASE 

TRANSAXLECASE 

OUTLET 

2-3 ACCUMULATOR 

TORQUE CONVERTER 

TORQUECONVERTER 

3-4 CLUTCH 

FRON 

REAR 

T CHAMBER 

CHAMBER 

TRANSAXLECASE 

03UOKX-008 
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K2 OUTLINE 

Clutch Housing 

/ TORdUE CONVERTER (RELEASE SIDE) 

TORQUE CONVERTER (APPLY SIDE) 

INLET 

2-3 ACCUMULATOR 

TORQUE CONVERTER 
FRONT CHAMBER 

TORQUE CONVERTER 
REAR CHAMBER 

3-4 CLUTCH 

TRANSAXLE HOUSING 
03UOKX-00 

Oil Pump 

OUTLET FOR LUBRICATION 

OUTLET TO FORWARD CLUTC UTLET TO REVERSE CLUTCH 

INLET TO UTLET TO CASTING CLUTCH 

TROL VALVE BODY 
INLET FOR LUBRICATIO 

INLET TO FORWARD CLUTC ET TO COASTING CLUTCH 

INLET TO REVERSE CLUTCH 

K2-10 



ELECTRONIC CONTROL SYSTEM COMPONENTS KZ 
ELECTRONIC CONTROL SYSTEM COMPONENTS 

SYSTEM DIAGRAM 

PULSE GENERATOR (t--l 
RANGE 

--JUDGMENT 
j 

HOLD SWITCH CM 
--e- 
-V It$ 1 q 3-4 SOLENOID 
w LOCK UP 

--JUDGMENT 
t 

ATF THERM0 SWITCH ( %F---- 
m r-( LOCKUP SOLENOID 

INHIBIT 

WATER THERMOSIGNALtr- 
JUDGMENT 

INHIBITOR SWITCH 0 
-LOCKUP F- DIAGNOSIS AND - 

c AVAILABLE 
FAIL-SAFE ----+-oDIAGNOSIS CONNEC 

VEHICLE SPEED SENSOR c+-----r 

FUNCTION 

STOPLIGHT SWITCH +I JUDGMENT 

HOLD INDICATOR 

TOR 

03UOK2-00 
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K2 ELECTRONIC CONTROL SYSTEM COMPONENTS 

COMPONENT DESCRIPTIONS 

Part name Function 

EC-AT control unit 
Regulates shift points and lockup points according to sig- 
nals from various sensors; sends ON/OFF signals to sole- 
noid valves 

Pulse generator 

Vehicle speed sensor 

Throttle sensor 

Idle switch 
5 
2 Inhibitor switch - 

Hold switch 

Stoplight switch 

Water therm0 signal 

ATF thermoswitch 

Solenoid valve 

Detects reverse and forward drum revolution speed 

Detects vehicle speed 

Detects amount of throttle valve opening 

Detects throttle valve fully-closed position 

Detects position (range) of gear selector 

Sets Hold mode 

Detects use of service brakes 

Indicates engine coolant temperature 

Detects automatic transaxle fluid temperature 

Switched ON/OFF by electrical signals from EC-AT control 
unit; regulates shifting and lockup actuation by switching oil 
passages 

I-2 For l-2 shift (1 st gear -+ 2nd gear: OFF-ON) 

2-3 For 2-3 shift (2nd gear -+ 3rd gear: ON-OFF) 
5 cl 
3 3-4 For 3-4 shift (3rd gear + OD: OFF-ON) 
3 

Lockup For lockup (lockup at ON) 

Illuminates when Hold mode selected 
Hold indicator Flashes when malfunction detected as result of self- 

diagnosis 

No load signal Send no load signal (P and N ranges) to engine control unit 
03UOK2-OO! 
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IGNITION 
SWITCH HOLD 

L INnlCATOR 
STO;;~G HT 

iBATiERY T  3-l un, n r-l (IGl 1 

* 
STARTER 

1 

. 
ELECTRONIC CONTROL SYSTEM COMPONENTS KL 

ELECTRICAL CIRCUIT 

1990 323 4WD (G4AX-EL) 
BATTERY 

&A 

GENERATOR 
Tmwt;;LE r 

MALFUNCTION 
INDICATOR 

v 1 
I ’ WATER 

SWITCH SWITCH SPEED 
SENSOR 

THERM0 
SIGNAL 

BATTERY 
1990 323 (F4AzL) -a 

IGNITION 1 nll,#TPU lunl n 1 STOPL I ,Vbl 
INDICATOR n 

* 
STARTER 

2D - 3 
EC-AT CONTROL UNIT 

MALFUNCTION 
INDICATOR A- 

IDLE 
SWITCH 

GENERATOR 

+ 1 
TEST VEHICLE 
SWITCH SPEED 

SENSOR 

I 

, r,L, ,,“I” 
ENGINE CONTROL UNIT SIGNAL I 
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ELECTRONIC CONTROL SYSTEM COMPONENTS 

SOLENOID VALVE OPERATION TABLE 

1 st ON ON ON ON 
2nd ON ON ON ON ON ON 

1 Below approx. 5 km/h (3.1 mph) at operating 
1 n 1 7*rl 1 temperature -1 I ‘I I - I “l” I Above approx. 5 km/h (3.1 mph) or cold n&l 

engine 
OD Lockup OFF 

Lockup ON 
1 st 

2nd 
1 Below approx. 5 km/h (3.1 mph) at operating 

“I” ON 

ON ON ON ON 
ON ON ON ON ON ON 

ON ON ON ON 
ON ON ON ON ON ON 

S 

L 

HOLD 

D 

S 
3rd temperature 

I I 

Above approx. 5 km/h (3.1 mph) or cold 1 T\h, 1 
engine “IV I I I I ON 

I 1 I I 
OD 1 ON 1 1 ON 1 - 

I temrterature I I I I I I I I I 

I 
I -. 

1 St ON -‘- ON 
I I L I_ I 
I ’ 

I Below approx. 110 km/h (68 mot- ON ON ON ON 

I 
I ;/nn I . 1) 
1 -“- 1 Above approx. 110 km/h (68 mpt 1I ON ON 

03UOK2-011 
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SELF-DIAGNOSIS SYSTEM KZ 

SELF-DIAGNOSIS SYSTEM 

The EC-AT control unit has built-in self-diagnosis, fail-safe, and warning code display function for the main 
input sensors and all of the output solenoid valves. 

i 
SELF-DIAGNOSIS FUNCTION 

WITH TACHOMETER 

WITHOUT TACHOMETER 

r 

__--_-_ ON (ILLUMINATED) 

FLASH CYCLE 
OFF (NOT ILLUMINATED) 

If a malfunction occurs in any of the EC-AT system components described below, the HOLD indicator flash- 
es to warn the driver of the malfunction. 
l Vehicle speed sensor. 
l Throttle sensor. 
l Pulse generator. 
l l-2 shift solenoid valve. 
l 2-3 shift solenoid valve. 
l 3-4 shift solenoid valve. 
l Lockup solenoid valve. 
If a condition, as shown in the table below, exists, the EC-AT control unit judges that the component has 
a malfunction. 

Component 

Vehicle speed sensor 

Throttle sensor 

Pulse generator 

Solenoid valve 

Conditions for judgement of malfunction 

No input signal from speed sensor while driving at drum speed above 600 rpm in D, S, or L range 

Open circuit when accelerator pedal depressed (idle switch: OFF) or incorrect adjustment 

No input signal from pulse generator while driving at 40 km/h (25 mph) or higher in D, S, or L range 

Open or short-circuit of transistor within EC-AT control unit or solenoid valve wire harness 
03lJOK2-01, 

K2-15 



K2 SELF-DIAGNOSIS SYSTEM 

FAIL-SAFE FUNCTION 
lf a malfunction occurs in any of the following components, the fail-safe function makes it possible to drive 
the vehicle with only slightly diminished performance. Hold mode cannot be selected while driving in the 
fail-safe mode. 
1. Vehicle speed sensor - 

Shifting is performed normally. If the pulse generator or a solenoid valve also fails, operation of all solenoid 
valves is canceled. 

2. Throttle sensor 
The EC-AT control unit considers the throttle opening to be at 4/8 stroke. Shifting is performed in accor- 
dance with signals from the vehicle speed sensor and the shift pattern for that fail-safe mode. 
Lockup is not provided. 

3. Pulse generator 
Shifting is performed in accordance with signals from the vehicle speed sensor and the shift pattern for 
that fail-safe mode. If a malfunction occurs at one of the solenoid valves along with a malfunction of the 
pulse generator, the operation of the malfunctioning valve is canceled. 

4. 1-2, 2-3, or 3-4 solenoid valve 
The operation of the remaining solenoid valve(s) performs the shifting with as little interference as possible 
with driving performance. If a malfunction occurs at all four solenoid valves, 3rd, 1st and reverse gears 
are obtained hydraulically. 

Note 
l If all solenoid valves are switched OFF, D and S ranges become 3rd gear position, L range 

becomes 1st gear position, and R range remains reverse gear position. 

5. Lockup solenoid valve 
The solenoid valves for shifting operate normally but no lockup is obtained. 

03UOK2-014 

DISPLAY OF MALFUNCTION CODE 
If a malfunction occurs in components which the EC-AT control unit can diagnose, the control unit causes 
the HOLD indicator to flash while the malfunction is continuing. At the same time, the control unit memorizes 
the code of the malfunction for later retrieval with the EC-AT Tester and System Selector. 
The flashing of the HOLD indicator ceases if the malfunction recovers. 
When the TAT and GND terminals of the diagnosis connector are jumped with the ignition switch ON, the 
EC-AT control unit outputs any memorized malfunction codes by flashing the HOLD indicator. 
The EC-AT Tester with System Selector will display these codes as malfunction code numbers when con- 
nected to the diagnosis connector. 
If there is more than one malfunction, the code numbers are displayed sequentially in numerical order. 

-’ 
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SELF-DIAGNOSIS SYSTEM 

Malfunction Code Table 
The following table shows representative malfunction code numbers and code patterns. 

Malfunction Code No. Code pattern (HOLD indicator) 

Vehicle speed sensor 06 

Throttle sensor l2 / JLMJ 
I 

I 

Pulse generator 

l-2 shift solenoid valve 60 
I 

Z-3 shift solenoid valve 61 

I 
I 

2-3 shift solenoid valve 62 
\ nn 

Lockup solenoid valve 

Note 

63 

- 1.2 sec. 

03UOK2-016 

l The memory of a malfunction can be canceled by disconnecting the negative battery terminal 
and depressing the brake pedal for approximately 5 seconds. 

K2-17 



K2 SHIFT CONTROL 

SHIFT CONTROL 

SHIFT PATTERN 

Range Gear Gear ratio 
Normal mode Hold mode 

Shift Lockup Engine 
braking Shift Lockup Engine 

braking 

+ R Reverse 2.333 X X 

1 st 

2nd 

2.800 X 
+ + 

1.540 X X 
I  I  I  I  I  I  

,t: Will not shift unless selector button depressed. 03UOK2-01; 

,t: Will shift without selector button depressed. 
t: Directions of possible shift. 
X: Lockup or engine braking possible 

K2-18 



SHIFT CONTROL K2 
HIGH ATF TEMPERATURE DETERMINATION 
The ATF thermosensor sends “high-fluid-temperature” signals to the EC-AT control unit if the temperature 
of the ATF exceeds 128OC (262OF). 
The EC-AT control unit then changes the lockup point (lower speed), available gear, and shift point (higher 
speed) without regard to coolant signals. The shift pattern is as shown below. 
This function does not effect R or L range. 

Shift Pattern at High ATF Temperature 

Normal mode Hold mode 
Range Gear Gear ratio 

Shift Lockup Engine Shift Lockup Engine 
braking braking 

P - - 

R Reverse 2.333 X X 

N - 

1 st 2.800 + e 

2nd 1.540 4. + 
D 

3rd 1.000 X X X X 
4 + 

OD 0.700 X X X X 

1 st 2.800 
+ 
+ 

2nd 1.540 X 
s + + 

3rd 1.000 X X X 
4 + 

OD 0.700 X X X 

1 St 2.800 X 
L 4 + 

2nd 1.540 X X 

$: Directions of possible shift. 
X: Lockup or engine braking possible. 

“J”“r\L-” 18 
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K2 TROUBLESHOOTING GUIDE 

TROUBLESHOOTING GUIDE 

GENERAL NOTES 
A problem with the EC-AT may be caused by the engine, the EC-AT powertrain, the hydraulic control sys- 
tem, or the electronic control system. J 
When troubleshooting, therefore, begin with those points which can be inspected quickly and easily. The 
recommended troubleshooting sequence is described below. 

03UOKX-011 

03UOK2-01 

03UOK2-02 

03UOK2-021 
I I 

Step 1: Self-diagnosis Function 
Check for malfunction code(s) memorized in the EC-AT con- 
trol unit with the EC-AT Tester. (Refer to page K2-104.) 

Note 
l Malfunction code(s) can also be checked for by the 

flashing sequence of the HOLD indicator lamp. 
(Refer to page K2-108.) 

Step 2: Electric Signal Inspection 
Check the signals to/from the EC-AT control unit with the EC- 
AT Tester. (Refer to page K2-144.) 

Note 
l Signals can also be checked by checking the EC- 

AT control unit terminal voltages with a voltmeter. 
(Refer to page K2-115.) 

- 

Step 3: Mechanical System Test 
Check the engine stall speed, time lag, line pressure, and throt- 
tle pressure. (Refer to page K2-119.) 

Step 4: Road Test 

Note 
l For correct testing, vehicle speed, engine speed, 

throttle opening (throttle sensor voltage), and gear 
position should be checked with the EC-AT Tester. 

Check the shift point, shift schedule, and shift shock. 
(Refer to page K2-127.) 

-’ 



TROUBLESHOOTING GUIDE K2 
If the 4 steps on page K2-16 are followed, the cause of the problem should be located. 
Another guide to faster location of the causes of problems, the QUICK DIAGNOSIS CHART, is on pages 
K2-17 through 19. 
In this chart, numbers are used to indicate the components that may be the cause of 24 possible problems. 
It is necessary to check only those components indicated by numbers during each step of the troubleshoot- 
ing process to locate the cause of the problem quickly. 

QUICK DIAGNOSIS CHART 
The Quick Diagnosis Chart shows various problems and the relationship of various components that might 
be the cause of the problem. 
1. Components indicated in the “Self-Diag. ” column are diagnosed by the EC-AT control unit self-diagnosis 

function. 
The EC-AT Tester can be used for easy retrieval of these signals. 

2. Components indicated in the “Adjustment” column indicate that there is a possibility that the problem 
may be the result of an incorrect adjustment. 
Check the adjustment of each component, and readjust if necessary. 

3. Input and outout signals of the EC-AT control unit for the components indicated in the “EC-AT TESTER” 
column can be easily checked by using of the EC-AT Tester. 

4. Components indicated in the “Stall Test” column can be checked for malfunction by the results of the stall test. 
5. Components indicated in the “Time Lag Test” column can be checked for malfunction by the results of 

the time lag test. 
6. Components indicated in the “Oil Pressure Test” column can be checked for malfunction by the results 

of the oil pressure test. 
7. Components indicated in the “Road Test” column can be checked for malfunction by the results of the 

road test. 
8. The checking, adjusting, repair or replacement procedures for each component is described in the page(s) 

noted in the “Reference Page” column. 

Inspection point and 
reference page 

Item 

Self-diagnosis 

Adjustment 

EC-AT TESTER 
Stall Test 

Time Lag Test 
Oil Pressure Test 

Road Test 

03UOKZ023 

Prelimi 

nary 
Electronic control system 

Hydraulic 
control 

1 system 
Power train 

l Refer to 1990 323 Workshop Manual (1195-10.89E) 
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K2 TROUBLESHOOTING GUIDE 

ON-VEHICLE 

Inspection point 
and reference 

Preliminary 
1 Hydraulic 

Electronic control system ( control 
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) 
b , 
, 

I 
tern 

, 

( 

( 

( 

( 
( 

( 
( 

‘( 

, Vehicle does not move in D, S, L, and P’ 
ranges 

” ; 2 Vehicle moves in N range 
Vehicle moves in P range or parking 
gear not disengaged when P dis- 

1 engaged 
’ 4 1 Excessive creep 

: 8 Frequent shifting 
~ 9 1 Shift point hiah or low 

’ 10 No lockup 
11 No kickdown 

3 
I I 

,2 Engine flares or slips when accelerating 
vehicle I 

- ,3 Engine flares up or slips when upshifting 
or downshifting 

,4 Excessive N to R or N to D range shift 
shock 

o 

‘ft shock when upshifting 

0 

100 

I 0 

Engine stalls when shifted to D, S, L, 

depressed while driving at low speed or 
- 

03UOK2-024 * Refer to 1990 323 Workshop Manual (1195-lo-89E) 
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TROUBLESHOOTING GUIDE K2 
OFF-VEHICLE 

c 

Powertrain 

e does not move in D, S, L, and R ranges 

* Refer to 1990 323 Workshop Manual -1 O-89E). 03UOK2-02 
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K2 TROUBLESHOOTING GUIDE 

USING THIS SECTION 
Introduction 
Most of the automatic transaxle control system is electrically controlled, often making it difficult to diagnose 
problems in the system, especially intermittent problems. Before undertaking actual checks, take a few minutes 
to talk with a customer who approaches with a drivability complaint. The customer is often a good source 
of information on such problems, especially intermittent ones. Through talks with the customer, one can find 
out what the symptoms are and under what conditions they occur. 

- 

Work Flow 

CHECK IN 

I 
LISTEN TO CUSTOMER COMPLAINTS 

I 
REFER TO TROUBLESHOOTING PAGE THAT 
CORRESPONDS TO ACTUAL SYMPTOM 

I 
,------CHECK FOR WHAT IS BAD IN SYSTEM - - - - - - - - - - - - - Inspection 

CHECK FOR WHAT PART IS BAD - - - - - - T - - - - - - Action 

I 
I 
I 

REPAIR I REPLACEMENT - - - - - - - - -J 

I 

No 
DETERMINE IF TROUBLE HAS BEEN ELIMINATED 

Yes 1 

CHECK OUT 

Diagnostic Index 

No.: 
Each troubleshooting item is 
assigned a number. 

Troubleshooting Item: 
There are 24 troubleshooting 
items. Choose the item that 
most closely corresponds to 
the actual symptom. 

03UOKX-019 

Description: 
Describes each troubleshooting 
item. 

Page: 
Shows the reference page. 

03UOKX-020 
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TROUBLESHOOTING GUIDE K2 
Troubleshooting chart 

1 VEHICLE DOES NOT MOVE IN D, S, L, AND R RANGES 

DESCRIP- *Vehicle does not move when accelerator depressed, engine speed increases 
TION 

[TROUBLESHOOTING HINTS] 
@ ATF level low @ Oil pump worn 
@ Selector lever installation or adjustment incorrect @ Torque converter worn 
@ Powertrain slippage (Forward clutch, one-way clutch 1, @ Hydraulic circuit clogged or leakrng (Forward clutch. re- 

one-way clutch 2, low and reverse brake or reverse verse clutch or low and reverse brake) 
clutch) @ Parking mechanism malfunction 

@ Control valve stuck (Manual valve or pressure regulator 
valve) 

STEP INSPECTION ACTION 
1 Check if ATF level is OK Yes Go to next step 

w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149°F) 

Add ATF to specified level 

OSJOFX-021 

DESCRIPTION: 
Further describes the symptom. Confirm that the chart addresses the actual symptom before beginning 
troubleshooting. 

TROUBLESHOOTING HINTS: 
This describes the possible point of malfunction. 

STEP: 
This shows the order of troubleshooting. Proceed with troubleshooting as indicated. 

INSPECTION: 
This describes an inspection to quickly determine the malfunction of parts. If a detailed procedure is necessary 
to perform the INSPECTION, refer to the page shown by the “a” mark. 

ACTION: 
This recommends the appropriate action to take as a result (Yes/No) of the INSPECTION. How to perform 
the action is described on the reference page shown by the ‘W mark. 

03lJOKX-022 
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K2 TROUBLESHOOTING GUIDE 

r T TROUBLESHOOTING ITEM 
PAGE -I DESCRIPTION T T 

ITEM No TROUBLE 

Vehicle does not move in D, S, L, and R 
ranges 

./ 

--’ 

Accelerating 1 K2-28 

2 K2-30 Vehicle moves in N range 

Vehicle moves in P range or parking 
gear not disengaged when P disengaged 

Excessive creep 

3 K2-31 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

4 Creep occurs in D, S, L, and R ranges 

Creep occurs in D, S, L, and R ranges 

K2-32 

5 No creep at all K2-33 

K2-35 Shifting 6 No shift Shift schedule is as follows: 
D range 

Normal mode: Ist++2nd*3rd*OD 
Hold mode: lst++2nd++3rd(+OD) 

S range 
Normal mode: Ist*2nd++3rd(+OD) 
Hold mode: 2nd(+3rd)(tOD) 

L range 
Normal mode: 1 st++2nd 
Hold mode: 1 st(+-2nd) 

Abnormal shift K2-41 

K2-47 

Shift schedule is as follows: 
D range 

Normal mode: Ist++2nd*Srd+-+OD 
Hold mode: Ist*2nde3rd(+-OD) 

S range 
Normal mode: lst*2nd*3rd(+OD) 
Hold mode: 2nd(+3rd)(+OD) 

L range 
Normal mode: 1 st++2nd 
Hold mode: 1 st(+2nd) 

Frequent shifting 

Refer to page K2-132 for vehicle 
speed at shiftpoint table 

K2-49 Shift point high or low 

No lockup 

9 

IO Lockup available as follows: 
D range (Normal mode): OD 
D range (Hold mode): 3rd 
S range (Normal mode): 3rd 
S range (Hold mode): 3rd 

K2-53 

No kickdown K2-61 11 

12 Engine flares up or slips when accelerat- 
ing vehicle 

K2-65 

K2-67 

Slipping 

13 Engine flares up or slips when upshifting 
or downshifting 

K2-69 Excessive N to R or N to D range shift 
shock 

Excessive shift shock when upshifting 
and downshifting 

Shifting shock 

Noise 

14 

15 K2-72 

16 Transaxle noisy in N and P ranges KZ-75 

17 K2-77 Transaxle noisy in D, S, L, and R ranges 

K2-26 
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TROUBLESHOOTING GUIDE KL 

ITEM 

Dthers 

TROUBLESHOOTING ITEM 

No TROUBLE 

18 No engine braking 

DESCRIPTION 

Engine braking is available as follows: 
D range 

Normal mode: 3rd, OD 
Hold mode: 3rd, (OD) 

S range 
Normal mode: 3rd, (OD) 

PAGE 

K2-79 

Hold mode: 2nd, (3rd), (OD) 
L range 

Normal mode: 2nd 
Hold mode: 1st (2nd) 

19 No mode changes 

20 Transaxle overheats 

21 Hold indicator lamp flashes Hold indicator flashes if a malfunction 
occurs of any of components as 
follows: 

l Vehicle speed sensor 
l Throttle sensor 
l Pulse generator 
l Solenoid valves 

(l-2, 2-3, 3-4, or lockup) 

K2-83 

K2-88 

K2-92 

22 

23 

24 

Engine will not start in N or P ranges or K2-93 
will start in other ranges 

Engine stalls when shifted to D, S, L, and Engine will start and run in P, or N K2-95 
R ranges ranges 

Engine stalls when brake pedal K2-1 OC 
depressed while driving at low speed or 
stopping 

03UOK2-02 
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SYMPTOM TROUBLESHOOTING 

1 VEHICLE DOES NOT MOVE IN D, S, L, AND R RANGES 

DESCRIP- *Vehicle does not move when accelerator depressed, engine speed increases 
TION 

[TROUBLESHOOTING HINTS] 
@ ATF level low 
@ Selector lever installation or adjustment incorrect 

@ Oil pump worn 

@ Powertrain slippage (Forward clutch, one-way clutch 1, 
@ Torque converter worn 
@ Hydraulic circuit clogged or leaking (Forward clutch, re- 

one-way clutch 2, low and reverse brake or reverse verse clutch or low and reverse brake) 
clutch) @ Parking mechanism malfunction 

@ Control valve stuck (Manual valve or pressure regulator 
valve) 

;TEP INSPECTION ACTION 

1 Check if ATF level is OK Yes Go to next step 
w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149°F) 

HOT RANGE 
No Add ATF to specified level w page K2-134 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): Worn 

powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): Overheated 

or old fluid 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 

3 Check if selector lever operation is OK Yes Go to next step 
w page *K-264 

SUTTDN NEED NOT 
BEDEPRESSED No 

& 
Adjust or repair selector lever w page *K-264 

gl 

I) SUTTON MUST BE DEPRESSED 

&!I 

* Refer to 1990 323 Workshop Manual (1195-IO-89E). 
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TROUBLESHOOTING GUIDE 
r KL 

.EPi INSPECTION ACTION -. 
4 Set selector lever in P range with vehicle on a Yes Check parking mechanism 

gentle slope, release brakes, and check if vehi- 
cle rolls + If OK, go to next step 

+ If not OK, repair of replace parking 
mechanism 

No Go to next step 

5 Check if line pressure and throttle pressure are Yes Go to next step 
within specification 

c7 page K2-123 
125 

Line pressure: 

Throttle pressure: 

Range 
Throttle pressure kPa (kg/cm2, psi) 

Idle Stall 

D 39-88 471-589 
(0.4-0.9, 6-13) (4.8-6.0, 68-85) 

No Check for cause (Refer to evaluation) c7 page K2-124 
126 

6 Try known good control valve body assembly or 
replace transaxle 

K2-29 



K2 TROUBLESHOOTING GUIDE 

2 VEHICLE MOVES IN N RANGE 

DESCRIP- 
TION 

*Vehicle creeps at idle and shifts normally when accelerator depressed 

[TROUBLESHOOTING HINTS] 
0 Selector lever installation or adjustment incorrect 
@ Powertrain slippage (Forward clutch or coasting clutch) 
@ Control valve stuck (Manual valve) 
@ Hydraulic circuit clogged or leaking (Forward clutch or 

coasting clutch) - 
iTEC 

1 

2 

3 Try known good EC-AT control unit, control 
valve body assembly, or replace transaxle 

* Refer to 1990 323 Workshop Manual (1195-I O-89E). 

Check if selector lever operation is OK 
w page *K-264 

hi3 + BUTTON NEED NOT 
BE DEPRESSED 

@ + SUTTON MUST SE DEPRESSED 

Is 

cl 

Check if engine stall speed is OK 
v  page K2-119 

Engine stall speed: 2,5&O-2,650 rpm 

Yes Go to next step 
ACTION 

No Adjust or repair selector lever 

Yes 

No 

T 

CT page *K-264 

Go to next step 

Check for cause (Refer to Evaluation) c7 page K2-121 

- 
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3 VEHICLE MOVES IN P RANGE OR PARKING GEAR NOT DISENGAGED WHEN P DISENGAGED 

DESCRIP- *Vehicle rolls in P range but does not accelerate when accelerator depressed 
HON *Vehicle will not move in Cl, S, L, and R ranges and engine in stall condition (Vehicle in stall condition) 

[TROUBLESHOOTING HINTS] 
3 Selector lever installation or adjustment incorrect 
3 Parking mechanism malfunction 

TEP INSPECTION ACTION 
1 Check if selector lever operation is OK Yes Go to next step 

w page *K-264 

No Adjust or repair selector lever w page *K-264 

IYI 

2 Set selector lever in P range with vehicle on a Yes Check parking mechanism 
gentle slope, release brakes, and check if vehi- 
cle rolls c3 If OK, go to next step. 

c3 If not OK, repair of replace parking 
mechanism 

No Go to next step 

3 Rebuild or replace transaxle 

* Refer to 1990 323 Workshop Manual (1195lo-89E). 03UOK2-029 
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4 EXCESSIVE CREEP 

DESCRIP- 
TION 

*Vehicle moves quickly in D, S, L, and R ranges without depressing accelerator 

Note 
l N to R range, and N to D range shift shock felt 

[TROUBLESHOOTING HINTS] 
@ Engine idle speed misadjusted 
@ Throttle cable misadjusted 

Ignition timing (BTDC): 7 f  lo 
Idle speed: 750 f  50 rpm 

(with parking brake applied) 

installed correctly 
CT page K2-137 

402-422 kPa 
(4.1-4.3 kg/cm2, 58-81 psi) 

Rebuild or replace transaxle 

* Refer to 1990 323 Workshop Manual (1195lo-89E). 

- 
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5 NO CREEP AT ALL 

*Vehicle does not move in D, S, L, and R ranges when idling 

DESCRIP- *Road condition: flat paved road 

TION Note 
l S range HOLD mode creep reduced because transaxle in 2nd gear position 

[TROUBLESHOOTING HINTS] 
3 ATF level low 
3 Powertrain slippage (Forward clutch, reverse clutch, low and 

reverse brake, one-way clutch 1 or one-way clutch 2) 
3 Control valve stuck (Pressure regulator valve or manual 

valve) 
@ Oil pump worn 
$$ Torque converter worn 
a Hydraulic circuit clogged or leaking (Forward clutch, reverse 

clutch, low and reverse brake, one-way clutch 1 or one-way 
clutch 2) 

TEP INSPECTION ACTION 
1 Check if ATF level is OK Yes Go to next step 

w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65°C (149OF) 

HOT RANGE 
No Add ATF to specified level w page K2-134 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): Worn 

powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): Overheated 

or old fluid 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 
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Idle speed: 750 f  50 rpm 
Ignition timing (BTDC): 7 f  lo (with parking brake applied) 

w page *K-264 

BUTTON NEED NOT 
BE DEPRESSED 

5 Check if throttle cable operates smoothly and is Yes Go to next step 
installed correctly 

CT page K2-137 

No Replace throttle cable CT page K2-137 

6 Check if line pressure at idle is OK Yes Go to next step 
w page K2-123 

Line pressure: 

71 Adjust throttle cable No 

Line pressure kPa (kg/cm2, psi) 

w page K2-137 

(3.6-4.4, 51-63) (8.9-10.6, 127-151) 

R (6.,~::$?%37) (17.0120.5, 2i2-292) 

7 Check if engine stall speed is OK Yes Go to next step 
w page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) v  page K2-121 

8 Rebuild or replace transaxle 

* Refer to 1990 323 Workshop Manual (119510.89E). 03UOKZ-03’ 
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6 NO SHIFT 

DESCRIP- l Vehicle upshifts and downshifts in HOLD mode forward ranges only 
TION 
[TROUBLESHOOTING HINTS] 
@ ATF level low 
@ Hold switch circuit shorted 
@ Throttle sensor malfunction or misadjustment 
@ Pulse generator malfunction 
@ Shift solenoid valve stuck (i-2, 2-3, or 3-4) 
@ Control valve stuck (Pressure regulator valve, 1-2 shift 

valve, 2-3 shift valve, 3-4 shift valve, or manual valve) 
@ Oil pump worn 
@ Hydraulic circuit clogged or leaking 

w page K2-134 

Between notches on HOT side of level 

CT page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): 

Worn powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): 

Overheated or old fluid 

LT page K2-134 

w page K2-106 

Check for cause (Refer to specified 
check sequence) w page K2-108 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

between IC terminal of 
unit and diagnosis con- 

c3 If OK, replace EC-AT control unit 
c3 If not OK, repair wiring 
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4 

5 

6 

7 

- 

INSPECTION 

Connect EC-AT Tester to EC-AT control unit 
Check if all output and input component indica- 
tions are correct 
(Especially hold switch, solenoid valves, throttle 
sensor voltage, and drum speed) 

Check if voltage at 2Q and 2S terminals of 
EC-AT control unit is OK 

w page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 

2s 2Q 

Disconnect solenoid valve connector and check 
if vehicle is driven as follows: 

R range: Reverse 
D and S ranges: 3rd 
L range: 1st 

Note 
l Engine rpm at 40 km/h (25 mph) 

1st gear: 3,950 rpm 
3rd gear: 1,400 rpm 

Check if voltage at 2E, 2G, or 21 terminals of 
EC-AT control unit is OK 

w page K2-144 

Voltage: 
Approx. 12V (When solenoid valve ON) 

21 2G2E 
b4I 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

-r 
ACTION 

30 to Steps 6, 12, 14, 17, 20, 21 and 
22 in sequence 

No indication at all lamps 
3 Go to next step 
Individual lamp(s) does not illuminate 
3 Check for cause 

So to next step 

Repair wiring 

Go to next step 

Overhaul transaxle and repair or 
replace any faulty parts w page K2-152 

Go to Step 9 

So to next step 

Y’ 

- 

K2-36 



TROUBLESHOOTING GUIDE K2 

Solenoid valve 

2E and 1J or 2P 

2G and IJ or 2P 

21 and IJ or 2P 

Resistance: 13-27Q 

Resistance: 13-2752 * If  OK, go to next step 
+ If not OK, repair wiring 

Apply 12V to 2E, 2G, and 21 terminals and 
check if operation sound (clicking) of solenoid is 

No Replace solenoid valve 
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CT page K2-144 

5 (Ignition switch ON) 

(Accelerator closed to open) 

+ If OK, go to next step 
6 If not OK, repair wiring 

w page *F-143 nection at connectors 

Check if resistance between 2J terminal and 2L 
terminal of EC-AT control unit is OK 

Resistance: 200-4OOQ 

Resistance: 200-4009 

6 If OK, go to next step 
+ If not OK, repair wiring 

grounding of shield- 

* Refer to 1990 323 Workshop Manual (1195.lo-89E) 
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rEPI INSPECTION ACTION 

CT page K2-144 

Voltage: Approx. 12V (Hold switch released) 

switch and 1 H terminal of EC-AT control unit is 

Switch 
Depressed 
Released 

e 
f  

w page K2-140 and poor connection at connectors 

Continuity d If OK, go to next step 
No + If not OK, repair wiring 
Yes 

No Replace selector lever knob assembly 

25) Disconnect connectors from EC-AT control unit Yes Try known-good EC-AT control unit and 
Apply 12V to solenoid valve terminals shown go to next step 
and check if vehicle drives in conditions below 
in D range 

CT= page K2-144 No Overhaul transaxle and check for causew page K2-152 
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iTEP INSPECTION ACTION 
21 Check if engine stall speed is OK Yes Go to next step 

D page KZ-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) c7 page K2-121 

22 Check if line pressure and throttle pressure are Yes Go to next step 
within specification 

c7 page K2-123 
125 

Line pressure: 

Throttle pressure: 

(4.8-6.0, 68-85) 

Check for cause (Refer to evaluation) c7 page K2-124 
126 

23 Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 

03UOK2-03 
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ABNORMAL SHIFT 

SCRIP- *Abnormal shifting (ex. 1st -+ 3rd, 1st + OD) 
)N 

ROUBLESHOOTING HINTS] 
ATF level low @ Shift solenoid valves stuck (l-2, 2-3, or 3-4) 
Throttle sensor malfunction or misadjusted @ Control valve stuck (Pressure regulator valve, 1-2 shift 
Pulse generator malfunction valve, 2-3 shift valve, or 3-4 shift valve) 
Hold switch circuit shorted @ Hydraulic circuit clogged or leaking 
2-4 brake band misadjusted 

.P INSPECTION ACTION 
Check if ATF level is OK Yes Go to next step 

w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149OF) 

HOT RANGE 
No Add ATF to specified level w page K2-134 

Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): Worn 

powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): Overheated 

or old fluid 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 
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iTEP INSPECTION ACTION 
3 Check if ‘00’ is displayed on EC-AT Tester with Yes 

ignition switch ON 
Go to next step 

IIT page K2-106 No Malfunction Code No. displayed 
Check for cause (Refer to specified 
check sequence) CT page K2-106 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

Voltage: 
Approx. 12V (Ignition switch ON) 

“88” flashes 
Check wiring between IC terminal of 
EC-AT control unit and diagnosis con- 
nector 

* If  OK, replace EC-AT control unit 
+ If  not OK, repair wiring 

4 Connect EC-AT Tester to EC-AT control unit Yes 
Check if all output and input component indica- 

Go to Steps 6, 11, 13, 16, 19, 20 and 

tions are correct (Especially hold switch, solenoid 
21 in sequence 

valves, throttle sensor voltage, and drum speed) 

No No indication at all lamps 
* Go to next step 
Individual lamp(s) does not illuminate 
d Check for cause 

5 Check if voltage at 2Q and 2s terminals of EC- Yes Go to next step 
AT control unit is OK 

CT page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 

2s 2Q 
No Repair wiring 

6 Disconnect solenoid valve connector and check Yes Go to next step 
if vehicle is driven as follows: 

R range: Reverse 
D and S ranges: 3rd 
L range: 1st 

Note 
#Engine rpm at 40 km/h (25 mph) 

1st gear: 3,950 rpm 
3rd gear: 1,400 rpm No Overhaul transaxle and repair or 

replace any faulty parts CT page K2-152 
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Solenoid valve 

2E and 1J or 2P 

2G and 1J or 2P 

21 and IJ or 2P 

Resistance: 13-27Q 

Resistance: 13-273 6 If OK, go to next step 
c3 If not OK, repair wiring 

Apply 12V to 2E, 2G, and 21 terminals and 
check if operation sound (clicking) of solenoid is 

No Replace solenoid valve 
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w page K2-144 

+ If OK, go to next step 
4 If not OK, repair wiring 

Check if resistance between 2J terminal and 2L 
terminal of EC-AT control unit is OK 

Resistance: 200--4OOQ 

w page K2-142 tors and go to next step 

minal of EC-AT co unit, and oscilloscope in- 
put terminal to 2J terminal of EC-AT control unit 
Check if pulse display is OK 

Very low voltage: 
Replace pulse generator 

Noise in wave form: 
Check for improper grounding of shield- 
wiring or replace pulse generator 

* Refer to 1990 323 Workshop Manual (1195-i O-89E). 
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CT= page K2-144 

Voltage: Approx. 12V (Hold switch released) 

switch and 1H terminal of EC-AT control unit is 

and poor connection at connectors 

+ If OK, go to next step 
+ If not OK, repair wiring 

a page K2-198 

K2-45 



TROUBLESHOOTING GUIDE 

TEP INSPECTION ACTION 
20 Check if engine stall speed is OK Yes Go to next step 

CT page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) w page K2-121 

Check if line pressure and throttle pressure are Yes Go to next step 
within specification 

w page K2-123 
125 

Line pressure: 

Check for cause (Refer to Evaluation) I=S page K2-124 
126 

Throttle pressure: 

22 Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 

 ̂̂   ̂ , ̂   ̂r 
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8 FREQUENT SHIFTING 

bESCRIP- *Downshift occurs when accelerator depressed slightly in D, S, and L ranges, Normal mode 
‘ION 
TROUBLESHOOTING HINTS] 
3 Throttle sensor malfunction or misadjusted 
3 Control valve stuck 
3 Hydraulic circuit clogged or leaking 

TEP INSPECTION ACTION 

1 Check if ‘00’ is displayed on EC-AT Tester with Yes Go to next step 
ignition switch ON 

CT page K2-108 No Malfunction Code No. displayed 
Check for cause (Refer to specified 
check sequence) w page K2-108 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

Voltage: 
Approx. 12V (Ignition switch ON) 

“88” flashes 
Check wiring between IC terminal of 
EC-AT control unit and diagnosis con- 
nector 

13 If OK, replace EC-AT control unit 
c3 If not OK, repair wiring 

2 Connect EC-AT Tester to EC-AT control unit Yes Go to Steps 4, 6, and 7 
Check if all output and input component indica- 
tions are correct (Especially throttle sensor 
voltage) 

Individual lamp(s) does not illuminate 
L3 Check for cause 

CT page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 
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w page K2-144 

+ If OK, go to next step 
6 If not OK, repair or replace 

w page *F-l 43 

Check if engine stall speed is OK 
CD= page K2-119 

Engine stall speed: 2,550-2,650 rpm 

Check for cause (Refer to Evaluation) c7 page K2-121 

cc7 page K2-123 

Throttle pressure: 

8 Try known good EC-AT control unit, control 
valve assembly, or replace 

na, ,nvr, na 
* Refer to 1990 323 Workshop Manual (1195-lo-89E). 

-- 
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9 SHIFT POINT HIGH OR LOW 

IESCRIP- *Shift points do not match shift diagram (Refer to road test in this section) 
rlON 

[TROUBLESHOOTING HINTS] 
3 ATF level low @ Vehicle speed sensor malfunction 
3 Throttle sensor malfunction or misadjusted @ Control valve stuck (1-2 shift valve, 2-3 shift valve, or 
3 Idle switch worn 3-4 shift valve) 
3 Pulse generator malfunction 

TEP INSPECTION ACTION 
1 Check if ATF level is OK Yes Go to next step 

w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149OF) 

HOT RANGE 
u page K2-134 TI!~ No Add ATF to specified level 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): 

Worn powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): 

Overheated or old fluid 

No.2 condition 
Overhaul transaxle and repair or re- 
place parts as necessary w page K2-134 

No.3 or No.4 condition 

a page K2-106 
Check for cause (Refer to s 

w page K2-108 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 20 and 2s of EC-AT control unit 

een IC terminal of 
and diagnosis con- 
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Check if all output and input component indica- 
tions are correct (Especially idle switch, throttle 
sensor voltage, vehicle speed and drum speed) 

Check for cause 

contra unit IS 
w page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 

w page K2-144 

w page K2-144 

2A 

No Check for poor connection at con- 
nectars 

c3 If OK, go to next step 
ti I f  not OK, repair or replace 
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iii 

11 

12 

INSPECTION ACTION 1 
Check if throttle sensor is OK 

w page *F-143 

Iisconnect 20-pin connector of EC-AT control 
unit 
Check if resistance between 2J terminal and 2L 
.erminals of EC-AT control unit is OK 

Resistance: 200-4OOQ 

Check if resistance of pulse generator is OK 
w page K2-142 

Resistance: 200-4OOQ 

Connect oscilloscope ground terminal to 2L ter- 
minal of EC-AT control unit, and oscilloscope in- 
put terminal to 2J terminal of EC-AT control unit 
Check if pulse display is OK \ 
L I , : : :- 

/ 
I \ 

l-y 

I 

K- 

No Adjust or replace throttle sensor 

Yes Go to Step 12 

No Go to next step 

Yes 

No 

Yes 

No 

Check for open or short circuit of wiring 
and poor connection at connectors 

3 If OK, go to next step 
3 If not OK, repair or replace 

w page *F-143 

Check for poor connection at connec- 
tors and go to next step 

Replace pulse generator 

Go to next step 

Very low voltage: 
Replace pulse generator 

Noise in wave from: 
Check for improper grounding of shield- 
wiring or replace pulse generator 

* Refer to 1990 323 Workshop Manual (1195-10.89E). 
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lTEP INSPECTION ACTION 
13 Disconnect connectors from EC-AT control unit Yes Try known-good EC-AT control unit and 

Apply 12V to solenoid valve terminals shown go to next step 
and check if vehicle drives in conditions below 
in D range 

c7 page K2-138 

No Overhaul transaxle and check for causev page K2-152 

I I I 
14 Check if engine stall speed is OK Yes Go to next step 

0 page K2-119 

Engine stall speed: 2,550-2,850 rpm 

No Check for cause (Refer to Evaluation) v  page K2-119 

15 Check if line pressure and throttle pressure are Yes Go to next step 
within specification 

c7 page K2-123 
125 

Line pressure: 

No Check for cause (Refer to Evaluation) c7 page K2-124 
128 

Throttle pressure: 

16 Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 

03UOK2-03! 

- 

- 
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E I 3 
NO LOCKUP 

I 

IESCRIP- *No lockup in D range OD 
rlON 

[TROUBLESHOOTING HINTS] 
3 Stoplight switch or circuit shorted 
2 Solenoid valve stuck (l-2, 2-3, 3-4, or lockup) 
3 Water therm0 signal malfunction 
3 Throttle sensor malfunction or misadjusted 
3 Pulse generator malfunction 
a Hold switch circuit shorted 
3 Control valve stuck (Lockup control valve) 
I@ Toraue converter worn 
at 
TEF 
-i- 

T- 

3 

draulic circuit clogged or leaking 

INSPECTION 
Check if “00” is displayed on EC-AT Tester with 
ignition switch ON 

CT page K2-106 

Turn ignition switch ON 
Check if malfunction indicator lamp (MIL) is 
illuminated 

Start engine and let it at idle 
Check if malfunction indicator lamp (MIL) goes 
3FF 

Yes 

No 

Yes 

No 

Yes 

No Check for malfunction Code No. 

r ACTION 

Go to next step 

Malfunction Code No. displayed 
Check for cause (Refer to specified 
check sequence) CT== page K2-106 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 20 and 25 of EC-AT control unit 

Voltage: 
Approx. 12V (Ignition switch ON) 

“66” flashes 
Check wiring between 1C terminal of 
EC-AT control unit and diagnosis con- 
nector 

+ If OK, replace EC-AT control unit 
c3 If not OK, repair wiring 

Go to Step 4 

Check for cause (Refer to 
troubleshooting guide) CT= page *F-12 

Go to next step 

CT page *F-12 

* Refer to 1990 323 Workshop Manual (1195-lo-89E). 
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es not illuminate 

w page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 

oltage at terminal 2K of EC-AT control 

w page K2-144 

Voltage: Approx. 12V 
(Lockup solenoid ON [Lockup]) 

No Replace EC-AT control unit 
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Resistance: 13-273 

* If  OK, go to next step 
6 If not OK, repair wiring 

12V to 2E, 2G, 21 and 2K terminals and 
if operation sound (clicking) of solenoid is 

Apply 12V to 2K terminal of EC-AT control unit 
start engine in P range and let it ide 
Shift to D range and check if engine stalls 

No Replace lockup solenoid valve 
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12 

13 

14 

15 

INSPECTION 

Check if voltage at IN terminal of EC-AT control 
unit is OK 

w page K2-144 

Voltage: Approx. 12V After engine warmed 
up (Above (72% [162OF]) 

Check if voltage at 22 terminal of engine control 
unit is OK 

Voltage: Approx. 12V After engine warmed 
up (Above 72% [162OF]) 

Check if voltage at terminal 2Q of engine control 
unit is OK 

Approx. 2.5V: 
Engine coolant temp. 20% (66°F) 

Below 0.W: After engine warmed up 

Check if operation of water thermosensor is OK 
w page *F-142 

Yes Go to Step 16 

No Go to next step 

Yes 

No Go to next step 

Yes Replace engine control unit 

No Go to next step 

Yes Check for open or short circuit of wiring 
and poor connection at connectors 

+ If OK, go to next step 
c3 If not OK, repair wiring 

No Replace water thermosensor w page *F-142 

ACTION 

Check for continuity between terminal 
1 N of EC-AT control unit and terminal 
22 of engine control unit 
I f  OK, try known good EC-AT control 
unit and go to next step 
If not OK, repair wiring 

* Refer to 1990 323 Workshop Manual (1195lo-89E). 
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TEP] INSPECTION ACTION 
16 Check if voltage at 1 F terminal of EC-AT control Yes Go to Step 19 

is OK 

Voltage: 
Approx. 12V (Brake pedal depressed) 

No Go to next step 

17 Check for continuity between terminal 1 F of Yes Go to next step 
EC-AT control unit and stoplight switch 

No Repair wiring 

18 Check if operation of stoplight switch is OK Yes Check for short or open circuit of wiring 
w page *T-45 and poor connection at connector 

Switch Continuity + If OK, go to next step 
Depressed Yes 4 If not OK, repair wiring 
Released No 

No Replace stoplight switch 

19 Check if voltage at 1 H terminal of EC-AT control Yes Go to Step 22 
unit is OK 

w page K2-144 

Voltage: Approx. 12V (Hold switch released) 

No Go to next step 

20 Check if continuity between a terminal of hold Yes Go to next step 
switch and IH terminal of EC-AT control unit is 
OK 

No Repair wiring 

* Refer to 1990 323 Workshop Manual (1195-lo-89E). 
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Check for open or short circuit of wiring 
w page K2-140 and poor connection at connectors 

+ If OK, go to next step 
+ If not OK, repair wiring 

w page K2-144 

c3 If OK, go to next step 
+ If not OK, repair or replace 

w page *F-143 and poor connection at connectors 

Check if resistance between 2J and 2L terminals 
of EC-AT control unit is OK 

Resistance: 200-4000 

* Refer to 1990 323 Workshop Manual (1195-IO-89E). 

-- 
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TEP INSPECTION ACTION 
25 Check if resistance of pulse generator is OK Yes Check for poor connection at 

CT= page K2-142 connectors and go to next step 

Resistance: 200-4OOQ 

No Replace pulse generator 

26 Connect oscilloscope ground terminal to 2L Yes Go to next step 
terminal of EC-AT control unit, and oscilloscope 
input terminal to 2J terminal of EC-AT control 
unit 
Check if pulse display is OK 

No Very low voltage: 
Replace pulse generator 

Noise in wave form: 
Check for improper grounding of shield- 
wiring or replace pulse generator 

27 Check if engine stall speed is OK Yes Go to next step 
w page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) LX= page K2-121 
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k 

ITEP INSPECTION ACTION 
28 Check if line pressure and throttle pressure are Yes Go to next step 

within specification 
m= page K2-123 

125 

Line pressure: 

Check for cause (Refer to Evaluation) c7 page K2-124 
126 

29 Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 
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I1 NO KICKDOWN 

IESCRIP- *Does not downshift when accelerator depressed more than 7/8 within kickdown range 
‘ION 
TROUBLESHOOTING HINTS] 
3 Throttle sensor malfunction or misadjustment 
3 Pulse generator malfunction 
3 Hold switch circuit shorted 
3 Shift solenoid valves stuck (l-2, 2-3, or 3-4) 

TEP INSPECTION ACTION 

1 Check if “00” is displayed on EC-AT Tester with Yes Go to next step 
ignition switch ON 

W page K2-106 No Malfunction Code No. displayed 
Check for cause (Refer to specified 
check sequence) w page K2-106 
No Code No. displayed 
Check main relay and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

Voltage: 
Approx. 12V (Ignition switch ON) 

“66” flashes 
Check wiring between 1C terminal of 
EC-AT control unit and diagnosis con- 
nector 

c3 If OK, replace EC-AT control unit 
c3 If not OK, repair wiring 

2 Connect EC-AT Tester to EC-AT control unit Yes Go to Steps 4, 7, 9 and 12 in sequence 
Check if all output and input component indica- 
tions are correct (Especially hold switch, solenoid 
valves, throttle sensor voltage and drum speed) 

No No indication at all lamps 
c3 Go to next step 
Individual lamp(s) does not illuminate 
c3 Check for cause 

3 Check if voltage at 2Q and 2s terminals of Yes Go to next step 
EC-AT control unit is OK 

CT= page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 
2s 2Q 
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iTEP INSPECTION ACTION 
4 Check if voltage at 1 H terminal of EC-AT control Yes Go to Step 7 

unit is OK 
w page K2-144 

Voltage: Approx. 12V (Hold switch released) 

No Go to next step 

5 Check if continuity between a terminal of hold Yes Go to next step 
switch and 1H terminal of EC-AT control unit is 
OK 

No Repair wiring 

6 Check if operation of hold switch is OK Yes Check for open or short circuit of wiring 
cc7 page K2-140 and poor connection at connectors 

Switch Continuity + If OK, go to next step 
Depressed No + If not OK, repair wiring 
Released Yes 

No Replace selector lever knob assembly 

7 Check if voltage at 2A and 2T terminals of Yes Go to Step 9 
EC-AT control unit is OK 

w page K2-144 

31 

No Check if poor connection at connectors 
2A 
4 + If OK, go to next step 

e If not OK, repair or replace 

and poor connection at connectors 

* Refer to 1990 323 Workshop Manual (1195-IO-89E) 
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iTEP INSPECTION ACTION 
9 Disconnect 20-pin connector of EC-AT control Yes Go to Step 11 

unit 
Check if resistance between 2J terminal and 2L 
terminals of EC-AT control unit is OK 

Resistance: 200-4003 

No Go to next step 

10 Check if resistance of pulse generator is OK Yes Check for poor connection at connec- 
CT page K2-142 tors and go to next step 

1 Resistance: 200-4000 I I 

No Replace pulse generator 

“̂ ” II, +n .7,-t\,+ ,.+n* 
, I  

11 Connect oscilloscope ground terminal to 2L 1 CD 
terminal of EC-AT control unit, and oscilloscope 
input terminal to 2J terminal of EC-AT control 
, .n;+ I I 

U” L” I IG*L 3Lq3 

12 Disconnect solenoid valve connector and check 
if vehicle is driven as follows: 

R range: Reverse 
D and S ranges: 3rd 
L range: 1st 

Very low voltage: 
Replace pulse generator 

Note 
*Engine rpm at 40 km/h (25 mph) 

1st gear: 3,950 rpm 
3rd gear: 1,400 rpm 

Check for improper grounding of shield- 
wrnng or replace pulse generator 

Go to next step 

No Overhaul transaxle and repair or 
replace any faulty parts CT page K2-152 

I I 
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terminals of EC-AT control unit and ground is 

Resistance: 13-273 

c3 If OK, go to next step 
+ If not OK, repair wiring 

12V to 2E, 2G, and 21 terminals and 
if operation sound (clicking) of solenoid is 

K2-64 
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12 ENGINE FLARES UP OR SLIPS WHEN ACCELERATING VEHICLE 

[TROUBLESHOOTING HINTS] 
3 ATF level low 
3 Powertrain slippage (Forward clutch, reverse clutch, low and 

reverse brake, one-way clutch 1, or one-way clutch 2) 
3 Control valve stuck (Pressure regulator valve) 
3 Oil pump worn 

TEP INSPECTION ACTION 
1 Check if ATF level is OK Yes Go to next step 

w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149°F) 

HOT RANGE No Add ATF to specified level w page K2-134 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): Worn 

powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): Overheated 

or old fluid 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 

3 Check if engine stall speed is OK Yes Go to next step 
w page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) ccp page K2-121 
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iTEP INSPECTION ACTION 
4 Check if line pressure and throttle pressure are Yes Go to next step 

within specification 
CT page K2-123 

125 

Line pressure: 

No 
Check for cause (Refer to Evaluation) ~3 page K2-124 

126 

Throttle pressure: 

5 Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 

03UOKZ-03t 
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13 ENGINE FLARES UP OR SLIPS WHEN UPSHIFTING OR DOWNSHIFTING 

[TROUBLESHOOTING HINTS] 
3 ATF level low 
3 Throttle cable misadjusted 
3 Powertrain slippage (Forward clutch, 3-4 clutch, 2-4 

brake band, one-way clutch 1, one-way clutch 2, or 
reverse clutch) 

@ Control valve stuck (Pressure regulator valve) 
@ Oil pump worn 
@ Hydraulic circuit clogged or leaking (Forward clutch, 3-4 

clutch, 2-4 brake band, or reverse clutch) 
;TEP INSPECTION ACTION 

1 Check if ATF level is OK Yes Go to next step 
w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149OF) 

HOT RANGE 
No Add ATF to specified level w page K2-134 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): 

Worn powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): 

Overheated or old fluid 

6 

“- 

,$i 

lLF 
,r :. 

-, 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 

3 Check if engine stall speed is OK Yes Go to next step 
CT page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) CY page K2-121 
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iTEP INSPECTION ACTION 
4 Check if line pressure and throttle pressure are Yes Go to next step 

within specification 
w page K2-123 

125 

Line pressure: 

Check for cause (Refer to Evaluation) c7 page K2-124 
126 

Throttle pressure: 

5 Try known good EC-AT control unit or control 
valve assembly, or replace transaxle 

03UOK2-03! 
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14 EXCESSIVE N TO R OR N TO D RANGE SHIFT SHOCK 

TROUBLESHOOTING HINTS] 
D Engine idle speed misadjusted 
a Throttle cable misadjusted 
3 Accumulator malfunction (N-D accumulator or N-R accumulator) 
9 Hydraulic circuit clogged or leaking (N-D accumulator or N-R accumulator) 
3 Control valve stuck (Pressure control valve, throttle valve, or throttle modulator valve) 

TEP INSPECTION ACTION 

1 Check if ATF level is OK Yes Go to next step 
CT= page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149°F) 

HOT RANGE 
I _ No Add ATF to specified level w page K2-134 

COOL RANGE 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): 

Worn powertrain components 
@ Milky pink: Water contamination 
@I Light to dark brown (Oxidation): 

Overheated or old fluid 

Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

Ignition timing (BTDC): 7 f  lo 
Idle speed: 750 f  50 rpm 

(with parking brake applied) 

* Refer to 1990 323 Workshop Manual (1195-l O-89E). 
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;TEP INSPECTION ACTION 
4 Check if throttle cable operates smoothly and is Yes Go to next step 

installed correctly 
w page K2-137 

No Replace throttle cable w page K2-137 

5 Check if line pressure at idle is OK Yes Go to next step 
w page K2-139 

Line pressure: 

Line pressure kPa (kg/cm , psi) 

111 ~ No 1 Adjustthrottlecable 
(3.6-4.4, 51-63) (8.9-10.6, 127-151) 

wpageK2-139 
' (6.1%&&37) (17.0120.5, 2i2-292) 

6 Check if time lag is within specification at idle Yes Go to next step 
w page K2-122 

Time lag: 
N + D: OX-l.0 second 
N + R: 0.6-1.0 second 

Check for cause (Refer to Evaluation) c? page K2-122 

7 Check if engine stall speed is OK Yes Go to next step 
w page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) ~7 page K2-121 

- 
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TEPl INSPECTION ACTION 

8 Check if line pressure and throttle pressure are Yes Go to next step 
within specification 

CT page K2-123 
125 

Line pressure: 

Throttle pressure: 
Check for cause (Refer to Evaluation) CY= page K2-124 

126 

9 Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 

03UOK2.040 
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15 EXCESSIVE SHIFT SHOCK WHEN UPSHIFTING AND DOWNSHIFTING 

[TROUBLESHOOTING HINTS] 
3 ATF level low @ Powertrain slippage (Coasting clutch, 3-4 clutch, or 2-4 
3 Throttle cable misadjusted brake band) 
3 2-4 brake band (band servo) misadjusted @ Control valve stuck (Pressure regulator valve, throttle 
3 Accumulator malfunction (1-2 accumulator or 2-3 ac- valve, or throttle modulator valve) 

cumulator) @ Hydraulic circuit clogged or leaking (Coasting clutch, 
3 Shift solenoid valves stuck (l-2, 2-3, or 3-4) 3-4 clutch, or 2-4 brake band) 

TEP INSPECTION ACTION 
1 Check if ATF level is OK Yes Go to next step 

w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149°F) 

HOT RANGE 
No Add ATF to specified level w page K2-134 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): Worn 

powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): Overheated 

or old fluid 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 

3 Check if “00” is displayed on EC-AT Tester with Yes Go to next step 
ignition switch ON 

W page K2-106 No Malfunction Code No. displayed 
Check for cause (Refer to specified 
check sequence) w page K2-108 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

Voltage: 
Approx. 12V (Ignition switch ON) 

“88” flashes 
Check wiring between IC terminal of 
EC-AT control unit and diagnosis con- 
nector 

+ If OK, replace EC-AT control unit 
L3 If not OK, repair wiring 

- 

- 
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tions are correct 

es not illuminate 

w page K2-144 

EC-AT control unit is OK 
w page K2-144 

Voltage: Approx. 12V (W 

Solenoid valve 
2E and 1J or 2P 
2G and IJ or 2P 

21 and 1J or 2P 

Resistance: 13-27Cl 

No Go to next step 
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TEP INSPECTION ACTION 

9 Check if resistance of solenoid valves is OK Yes Check for poor connection at 
w page K2-143 connectors 

Resistance: 13-273 * If  OK, go to next step 
4 If not OK, repair wiring 

No Replace solenoid valve 

10 Disconnect 20-pin connector of EC-AT control Yes Try known good EC-AT control unit and 
unit go to next step 
Apply 12V to 2E, 2G, and 21 terminals and 
check if operation sound (clicking) of solenoid is 
heard 

No Replace solenoid valve 

11 Check if throttle cable operates smoothly and is Yes Go to next step 
installed correctly 

CT page K2-137 

No Replace throttle cable CT page K2-137 

12 Check if line pressure at idle is OK Yes Go to next step 
CT page K2-139 

Line pressure: 
402-422 kPa (4.1-4.3 kg/cm2, 58-61 psi) 

No Adjust throttle cable CT page K2-139 
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N --) D: 0.5-1.0 second 
N --t R: 0.6-1.0 second 

CT page K2-119 

Engine stall speed: 2,550-2,650 rpm 

16 TRANSAXLE NOISY IN N AND P RANGES 

JESCRIP- 9 Noise corresponds to engine speed 
rlON 

[TROUBLESHOOTING HINTS] 
j) ATF level low 
$$ Oil pump worn 

TEP INSPECTION ACTION 

1 Check if ATF level is OK Yes Go to next step 
CT- page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149’F) 

No Add ATF to specified level CT page K2-134 

COOL RANGE 
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..- .._._ 
2 Check if ATF condition is OK Yes Go to next step 

w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): 

Worn powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): 

Overheated or old fluid 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 

3 Check if engine stall speed is OK Yes Go to next step 
w page K2-110 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) c7 page K2-121 

4 Check if line pressure and throttle pressure are Yes Go to next step 
within specification 

w page K2-123 
125 

Line pressure: 

Check for cause (Refer to Evaluation) CY page K2-124 
126 

Throttle pressure: 

5 Check for other cause of noise or overhaul 
transaxle 

03UOK2-042 
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TRANSAXLE NOISY IN D, S, L AND R RANGES 

IESCRIP- l Noise corresponds to vehicle speed 
‘ION 
TROUBLESHOOTING HINTS] 
0 ATF level low 
8 Differential backlash incorrect 
3 Torque converter worn 
9 Oil pump worn 

2 

3 

INSPECTION 

Check if ATF level is OK 
w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149OF) 

HOT RANGE 

I- 
COOL RANGE 

Check if ATF condition is OK 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): Worn 

powertrain components 
@ Milky pink: Water contamination 
@I Light to dark brown (Oxidation): Overheated 

or old fluid 

Check if engine stall speed is OK 
w page K2-119 

Engine stall speed: 2,550-2,650 rpm 

T 
Yes Go to next step 

ACTION 

No Add ATF to specified level 

Yes 

No 

Yes 

No 

w page K2-134 

Go to next step 

No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary 

No.3 or No.4 condition 
Replace ATF 

w page K2-134 

Go to next step 

Check for cause (Refer to Evaluation) c7 page K2-121 
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iTEP INSPECTION ACTION 
4 Check if line pressure and throttle pressure are Yes Go to next step 

within specification 
w page K2-123 

125 

Line pressure: 

Throttle pressure: 
Check for cause (Refer to Evaluation) w page K2-124 

126 

5 Check other cause of noise or overhaul transaxle 

03UOKZ-04: 
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18 NO ENGINE BRAKING 

*No engine braking as follows 
D range (Normal and Hold mode): 3rd and OD 

DESCRIP- S range (Normal mode): 3rd 
TION S range (Hold mode): 2nd 

L range (Normal mode): 2nd 
L range (Hold mode): 1st 

[TROUBLESHOOTING HINTS] 
@ ATF level low 
@ Shift solenoid valve stuck (1-2 shift valve or 2-3 shift valve) 
3 Powertrain slippage (Coasting clutch, or low and reverse brake) 
@ Control valve stuck (1-2 shift valve, 2-3 shift valve, low reducing valve, or manual valve) 
3 Hydraulic circuit clogged or leaking (Coasting clutch, or low and reverse brake) 

‘TEP INSPECTION ACTION 
1 Check if ATF level is OK Yes Go to next step 

w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 85% (149OF) 

HOT RANGE 
No Add ATF to specified level c7 page K2-134 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): 

Worn powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): 

Overheated or old fluid 

6 

c/x 

12 

-/ 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 

3 Check if “00” is displayed on EC-AT Tester with Yes Go to next step 
ignition switch ON 

CT page K2-106 No Malfunction Code No. displayed 
Check for cause (Refer to specified 
check sequence) c? page K2-108 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

Voltage: 
Approx. 12V (Ignition switch ON) 

“88” flashes 
Check wiring between 1C terminal of 
EC-AT control unit and diagnosis con- 
nector 

4 If OK, replace EC-AT control unit 
e If  not OK, repair wiring 
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es not illuminate 

w page K2-144 

Solenoid valve 

2E and 1J or 2P 
2G and 1J or 2P 

21 and IJ or 2P 

Resistance: 13-27Q 
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iTEF 

8 

- 
9 

- 
IO 

11 

- 

INSPECTION 

Check if resistance of solenoid valves is OK 
w page K2-143 

Resistance: 13-270 

Disconnect 20-pin connector of EC-AT control 
unit 
Apply 12V to 2E and 2G terminals and check if 
operation sound (clicking) of solenoid is heard 

Check if time lag is within specified at idle 
w page K2-122 

Time lag 
N -+ D: 0.5-1.0 second 
N --t R: 0.6-1.0 second 

Check if engine stall speed is OK 
CT page K2-119 

Engine stall speed: 2,550-2,650 rpm 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

ACTION 

Check for poor connection at 
connectors 

+ If OK, go to next step 
c3 If not OK, repair wiring 

Replace solenoid valve 

Try known good EC-AT control unit and 
go to next step 

Replace, solenoid valve 

Go to next step 

Check for cause (Refer to Evaluation) u page K2-122 

Go to next step 

Check for cause (Refer to Evaluation) a page K2-121 
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iTEP INSPECTION ACTION 
12 Check if line pressure and throttle pressure are Yes Go to next step 

within specification 
w page K2-123 

125 

Line pressure: 

Check for cause (Refer to Evaluation) ~17 page K2-124 
126 

Throttle pressure: 

13 Try known good EC-AT control unit, control 
valve assembly, solenoid valves, or replace 
transaxle 

03UOK2-04 
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19 NO MODE CHANGES 

IESCRIP- l Hold mode cannot be selected or is not canceled when ignition switch turned OFF 
‘ION 

TROUBLESHOOTING HINTS] 
j) Hold switch circuit shorted 
3 Throttle sensor malfunction or misadjusted 

@ Vehicle speed sensor malfunction 

3 ATF thermosensor malfunction 
@ Pulse generator malfunction 
@ Solenoid valves stuck 

TEP INSPECTION ACTION 
1 Check if “00” is displayed on EC-AT Tester with Yes Go to next step 

ignition switch ON 
CI page K2-106 No Malfunction Code No. displayed 

Check for cause (Refer to specified 
check sequence) CT page K2-106 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 20 and 2s of EC-AT control unit 

Voltage: 
Approx. 12 (Ignition switch ON) 

“66” flashes 
Check wiring between IC terminal of 
EC-AT control unit and diagnosis 
connector 

+ If OK, replace EC-AT control unit 
+ If  not OK, repair wiring 

2 Connect EC-AT Tester to EC-AT control unit Yes Go to Steps 4, 7, 9, 11, 14 and 16 in 
Check if all output and input component indica- sequence 
tions are correct (Especially hold switch, solenoid 
valves, ATF thermosensor, shift signal, throttle 
sensor voltage, vehicle speed, and drum speed) 

Individual lamp(s) does not illuminate 
* Check for cause 

Voltage: Approx. 12V ( 

LT page K2-144 

CT- page K2-144 

Voltage: Approx. 12V (Hold switch released) 

Go to next step 
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4 If OK, go to next step 
6 If not OK, repair wiring 

or 2P terminals of EC-AT control unit is OK 

-’ 
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‘TEP INSPECTION ACTION 
9 Drive vehicle above 80 km/h (50 mph) in D Yes Go to Step 14 

range OD 
Check if voltage at 2K terminal of EC-AT control 
unit is OK 

D page K2-144 

Approx. 12V: Lockup solenoid ON (Lockup) 

2K 

4 No Go to next step 

IO Check if continuity of transistors in EC-AT control Yes Go to next step 
unit is OK 

terminals of EC-AT control unit and ground is 

Resistance: 13-270 

Resistance: 13-27Q + If OK, go to next step 
+ If not OK, repair wiring 
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iTEP INSPECTION ACTION 
13 Disconnect 20.pin connector of EC-AT control Yes Try known good EC-AT control unit and 

unit go to next step 
Apply 12V to 2E, 2G, 21 and 2K terminals and 
check if operation sound (clicking) of solenoid is 
heard 

No Replace solenoid valve 

14 Apply 12V to 2K terminal of EC-AT control unit Yes Go to next step 
Start engine in P range and let it idle 
Shift to D range and check if engine stalls 

No Replace lockup solenoid valve 

15 Check if voltage at 2A and 2T terminals of Yes Go to Step 16 
EC-AT control unit is OK 

w page K2-144 

6 If OK, go to next step 
* If  not OK, repair wiring 

w page *F-143 nection at connectors 

sistance between 2J terminal and 2L 
EC-AT control unit is OK 

Resistance: 200-4003 

* Refer to 1990 323 Workshop Manual (119510.89E). 
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18 

19 

20 

INSPECTION T 
Check if resistance of pulse generator is OK 

w page K2-142 

Resistance: 200--4OOfl 

Connect oscilloscope ground terminal to 2L ter- 
minal of EC-AT control unit, and oscilloscope in- 
put terminal to 2J terminal of EC-AT control unit 
Check if pulse display is OK 

Yes 

No 

Yes 

No 

- I . -  
ACTION 

Check for poor connection at connec- 
tors and go to next step 

Replace pulse generator 

Check for open or short circuit of wiring 
and poor connection at connectors 

* If  OK, go to next step 
* If  not OK, repair wiring 

Very low voltage: 
Replace pulse generator 

Noise in wave form: 
Check for improper grounding of shield- 
wiring or replace pulse generator 

Try known good EC-AT control unit 
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20 TRANSAXLE OVERHEATS 

DESCRIP- *Burned smell from transaxle 
TION 

[TROUBLESHOOTING HINTS] 
@ ATF level low 
@ Lockup solenoid stuck 
@ ATF thermosensor malfunction 
@ Oil pump worn 
@ Torque converter worn 
STEP INSPECTION ACTION 

1 Check if ATF level is OK Yes Go to next step 
w page K2-134 

Level: 
Between notches on HOT side of level 
gauge at 65% (149OF) 

HOT RANGE 

No Add ATF to specified level w page K2-134 

2 Check if ATF condition is OK Yes Go to next step 
w page K2-134 

@ Clear pink: Normal condition 
@ Dark or black (with friction material): 

Worn powertrain components 
@ Milky pink: Water contamination 
@ Light to dark brown (Oxidation): 

Overheated or old fluid 

No No.2 condition 
Overhaul transaxle and repair or 
replace parts as necessary w page K2-134 

No.3 or No.4 condition 
Replace ATF 

3 Connect EC-AT Tester to EC-AT control unit Yes Go to Steps 5, 8, 10, 11 and 12 in 
Check if all output and input component indica- sequence 
tions are correct (Especially lockup solenoid 
valve) 

No No indication at all lamps 
+ Go to next step 
Individual lamp(s) does not illuminate 
+ Check for cause 

- 
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w page K2-144 

Voltage: Approx. 12V 

Check if voltage at terminal 2K of EC-AT control 

w page K2-144 

Voltage: Approx. 12V 
(Lockup solenoid ON [Lockup]) 

2Kand lJor2P ( 

ngine in P range and let it idle 
Shift to 0 range and check if engine stalls 

No Replace lockup solenoid valve 
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iTEP INSPECTION ACTION 
8 Measure resistance while warming up ATF (driv- Yes Go to Step IO 

ing vehicle) 
Check for correct resistance between G terminal 
and J or 2P terminals of EC-AT control unit 

No Go to next step 

9 Check for correct resistance between terminals Yes Check for poor connection at con- 
of ATF thermosensor nectars 

D page K2-142 ti I f  OK, try known good EC-AT con- 
trol unit or ATF thermosensor and 
go to next step 

* If  not OK, replace wiring 

Go to next step 

v  page K2-122 

N -, R: 0.6-1.0 second 

m= page K2-119 

Engine stall speed: 2,550-2,650 rpm 
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;TEF 
12 

13 

INSPECTION 
Check if line pressure and throttle pressure are 
within specification 

w page K2-123 
125 

T 

Line pressure: 

1 n 1(6.1-9.6, 87-137)1(17.0-20.5, 242-292)l No 

Throttle pressure: 

Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 

Yes 
L 

Go to next step 

ACTION 

Check for cause (Refer to Evaluation) CY page K2-124 
126 

03UOK2-04t 
_I 
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21 HOLD INDICATOR LAMP FLASHES 

DESCRIP- l Malfunction in EC-AT system component (Vehicle speed sensor, pulse generator, shift signal, or solenoid valve(s)) 
TION 

[TROUBLESHOOTING HINTS] 
Check for Malfunction Code No. and repair system (Refer to SELF-DIAGNOSIS FUNCTION; page K2-104) 
TEP INSPECTION ACTION 

1 Connect EC-AT Tester to diagnosis connector Yes Malfunction Code No. displayed 
and set TEST SW to SELF TEST Check for cause (Refer to specified 
Check if Malfunction Code No. is displayed check sequence) c7 page K2-108 

Code No. LOCATION OF MALFUNCTION 
06 Vehicle speed sensor 
12 Throttle sensor 
55 Pulse generator No No Code No. displayed 

60 l-2 shift solenoid valve 
Check main relay, and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

61 2-3 shift solenoid valve 
62 3-4 shift solenoid valve Voltage: 
63 Lockup solenoid valve Approx. 12V (Ignition switch ON) 

“88” flashes 
Check wiring between terminal IC of 
EC-AT control unit and diagnosis 
connector 

ti I f  OK, replace EC-AT control unit 
* I f  not OK, repair wiring 

03UOK2-04 
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22 ENGINE WILL NOT START IN N OR P RANGE OR WILL START IN OTHER RANGES 

~TROUBLESHOOTING HINTS] 
B Inhibitor switch worn or misadjusted 
3 Selector lever misinstalled or misadjusted 

TEP INSPECTION ACTION 
1 Check if selector lever operation is OK Yes Go to next step 

w page *K-264 

K2 

No Adjust or repair selector lever w page *K-264 

2 Check if “00” is displayed on EC-AT Tester with Yes Go to next step 
ignition switch ON 

W page K2-106 No Malfunction Code No. displayed 
Check for cause (Refer to specified 
check sequence) w page K2-106 

No Code No. displayed 
Check main relay and voltage of termi- 
nals 2Q and 2s of EC-AT control unit 

Voltage: 
Approx. 12V (Ignition switch ON) 

“66” flashes 
Check wiring between IC terminal of 
EC-AT control unit and diagnosis 
connector 

6 If OK, replace EC-AT control unit 
* I f  not OK, repair wiring 

3 Connect EC-AT Tester to EC-AT control unit Yes Go to Step 7 
Check if all output and input component indica- 
tions are correct (Especially inhibitor switch) 

w page K2-115 

No No indication at all lamps 
+ Go to next step 
Individual lamp(s) does not illuminate 
+ Check for cause 

I Check if voltage at 20 and 2S terminals of Yes Go to next step 
EC-AT control unit is OK 

cc7 page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 
2s 2Q 

No Repair wiring 

* Refer Workshop Manual (1195. .l O-89E). 
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K2 TROUBLESHOOTING GUIDE 

i iTEP INSPECTION ACTION 
5 Check if voltage at 2B, 2D, 2F, and 2H terminals Yes Check other cause of malfunction 

of EC-AT control unit is OK 
w page K2-144 

Voltage: 
Approx. 12V (D,S,L range switch ON) 
Below 1.W (P or N range switch ON) 

No Go to next step 

6 Check for correct continuity between each Yes Go to next step 
terminal of inhibitor switch and terminal of EC-AT 
control unit 

No Repair wiring 

7 Check if operation of inhibitor switch is OK Yes Check for open or short circuit of wiring 
w page K2-140 and poor connection at connectors 

+ If OK, go to next step 
c3 If not OK repair wiring 

No Replace inhibitor switch w page K2-141 

8 Check other cause of malfunction or try known 
good EC-AT control unit and see if condition im- 
proves  ̂  ̂  ̂ , ̂   ̂

- 
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TROUBLESHOOTING GUIDE K2 
3 ENGINE STALLS WHEN SHIFTED TO D, S, L, AND R RANGES 

3SCRIP- *Engine stalls when shifting from N or P range to D, S, L, or R range and strong shift shock 
ON *Engine will start and run in P and N ranges 

ROUBLESHOOTING HINTS] 
1 Engine idle speed misadjusted 
I Stoplight switch or circuit shorted 
I Inhibitor switch worn or misadjusted 
1 Pulse generator malfunction 
I Lockup solenoid stuck 
I Lockup control valve stuck 
1 Powertrain slippage (Forward clutch) 
1 Torque converter worn 

IP INSPECTION ACTION 

Connect EC-AT Tester to EC-AT control unit Yes Go to Steps 3, 6, 9, 12, 15 and 16 in 
Check if all output and input component indica- sequence 
tions are correct (Especially inhibitor switch, stop- 
light switch, lockup solenoid valve and drum 
speed) 

No No indication at all lamps 
+ Go to next step 
Individual lamp(s) does not illuminate 
c3 Check for cause 

Check if voltage at 2Q and 2S terminals of Yes Go to next step 
EC-AT control unit is OK 

c? page K2-144 

Voltage: Approx. 12V (Ignition switch ON) 
2s 2Q 

No Repair wiring 

Drive vehicle above 80 km/h (50 mph) in D Yes Go to Step 6 
range OD 
Check if voltage at 2K terminal of EC-AT control 
unit is OK 

c7 page K2-144 

Voltage: Approx. 12V 
(Lockup solenoid ON [Lockup]) 

2K 
No Go to next step 
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K2 TROUBLESHOOTING GUIDE 

TEP INSPECTION ACTION 
4 Check if continuity of transistor in EC-AT control Yes Go to next step 

unit is OK 

Terminal Continuity 
2K and 1J or 2P ) Yes 

No Replace EC-AT control unit 

5 Apply 12V to 2K terminal of EC-AT control unit Yes Go to next step 
Start engine in P range and let it idle 
Shift to D range and check if engine stalls 

No Replace solenoid valve 

6 Disconnect 20-pin connector of EC-AT control Yes Go to Step 8 
unit 
Check if resistance between 2J and 2L terminals 
of EC-AT control unit is OK 

Resistance: 200--4OOQ 

No Go to next step 

7 Check if resistance of pulse generator is OK Yes Check for poor connection at connec- 
CT page K2-142 tors and go to next step 

Resistance: 200--4OOfl 

No Replace pulse generator 

- 
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TROUBLESHOOTING GUIDE K2 

minal of EC-AT co unit, and oscilloscope in- 
put terminal to 2J terminal of EC-AT control unit 
Check if pulse display is OK 

grounding of shield- 

6 If  OK, go to next step 
+ If not OK, repair wiring 

* Refer to 1990 323 Workshop Manual (1195lo-89E). 
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K2 TROUBLESHOOTING GUIDE 

iTEP INSPECTION ACTION 
12 Check if voltage at 2B, 2D, 2F, and 2H terminal Yes Go to Step 15 

of EC-AT control unit is OK 
w page K2-144 

Voltage: 
Approx. 12V (D,S,L ranges switch ON) 
Below. 1.5V (P or N ranges switch ON) 

No Go to next step 

13 Check if continuity between each terminal of in- Yes Go to next step 
hibitor switch and terminal of EC-AT control unit 
is OK 

No Repair of replace wiring 

14 Check if operation of inhibitor switch is OK Yes Check for open or short circuit of wiring 
a page K2-140 and poor connection at connectors 

+ If OK, go to next step 
c3 If not OK, repair or replace 

No Replace inhibitor switch CT page K2-141 

I.5 Check if ignition timing at idle is OK Yes Check for correct idle speed a page *F-72 
w page *F-72 

idle speed: 750 f 50 rpm 
Ignition timing (BTDC): 7 f lo (with parking brake applied) 

+ If OK, go to next step 
c3 If not OK, adjust idle speed w page *F-72 

No Adjust ignition timing w page *F-72 

* Refer to 1990 323 Workshop Manual (1195-IO-89E) 

- 
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TROUBLESHOOTING GUIDE K2 
iTEP INSPECTION ACTION 
16 Check if engine stall speed is OK Yes Go to next step 

c7 page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) v page K2-121 

17 Check engine control system or 
Try known good EC-AT control unit, control 
valve assembly or replace transaxle 

03UOK2-049 
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K2 TROUBLESHOOTING GUIDE 

24 ENGINE STALLS WHEN BRAKE PEDAL DEPRESSED WHILE DRIVING AT LOW SPEED OR STOPPING 

DESCRIP- *Engine stalls with strong shift shock 
TION 

[TROUBLESHOOTING HINTS] 
@ Engine idle speed misadjusted 
3 ATF thermosensor malfunction 
3 Pulse generator malfunction 
3 Lockup solenoid stuck 
3 Lockup control valve stuck 
8 Torque converter worn 
3 Hydraulic circuit clogged or leaking 

Ions are correc 
alve, ATF thermosensor, an 

+ Check for cause 

w page K2-144 

Voltage: Approx. 12 gnition switch ON) 

if voltage at 2K terminal of EC-AT control 

w page K2-144 

Voltage: Approx. 12V 
(Lockup solenoid ON [Lockup]) 
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TROUBLESHOOTING GUIDE K2 
1TEP INSPECTION ACTION 
4 Check if continuity of transistor in EC-AT control Yes Go to next step 

unit is OK 

Terminal Continuity 
2KandlJor2P 1 Yes 

No Replace EC-AT control unit 

5 Apply 12V to 2K terminal of EC-AT control unit Yes Go to next step 
Start engine in P range and let it idle 
Shift to D range and check if engine stalls 

No Replace solenoid valve 

6 Disconnect 20-pin connector of EC-AT control Yes Go to Step 9 
unit 
Check if resistance between 2J terminal and 2L 
terminals of EC-AT control unit is OK 

Resistance: 200-4OOQ 

No Go to next step 

7 Check if resistance of pulse generator is OK Yes Check for poor connection at connec- 
w page K2-142 tors and go to next step 

Resistance: 200--4OOQ 

No Replace pulse generator 
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K2 TROUBLESHOOTING GUIDE 

CT page *F-72 

Ignition timing (BTDC): 7 f  lo 
Idle speed: 750 f  50 rpm 

(with parking brake applied) 

Check for correct resistance between IG termi- 
nal and J or 2P terminals of EC-AT control unit 

n good EC-AT con- 
thermosensor and 

* Refer to 1990 323 Workshop Manual 
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TROUBLESHOOTING GUIDE K2 
TEP INSPECTION ACTION 
12 Check if engine stall speed is OK Yes Go to next step 

CT page K2-119 

Engine stall speed: 2,550-2,650 rpm 

No Check for cause (Refer to Evaluation) c7 page K2-121 

13 Try known good EC-AT control unit, control 
valve assembly, or replace transaxle 

03UOK2-05( 

K2-103 



K2 SELF-DIAGNOSIS FUNCTION 

SELF-DIAGNOSIS FUNCTION 

DESCRIPTION 
The self-diagnostic system integrated in the EC-AT control unit diagnoses malfunction of the main sensors 
(input) and solenoid valves (output) and the EC-AT control unit. - 
Malfunctions or intermittent malfunctions are memorized in the EC-AT control unit to later be output as mal- 
function codes. 
The EC-AT Tester and EC-AT Selector are used to retrieve these malfunction codes. Each malfunction 
is indicated by a code number and the buzzer. 
Use the plate 323 2WD model. 

03UOK2-308 

PREPARATION 
SST 

49 BO19 9AO 

System Selector 

For 
inspection of 
input and output 
devices 

03UOKX-049 

EC-AT TESTER 
Components 

y 
ADAPTER UNIT 

EC-AT TESTER BODY 

COMPONENT OF 
49 GO19 9AO 

//-//-..- 

EC-AT SELECTOR 

--- 

03UOKX-050 
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SELF-DIAGNOSIS FUNCTION K2 

03UOK2-051 

03UOKX-05: 

Assembly of EC-AT Tester 
For EC-AT tester body (49 GO19 901) and adapter unit 
(49 HO19 902) 
1. Connect the EC-AT selector (49 BOI 9 9Al) to the assem- 

bled EC-AT tester body (49 GO1 9 901) and adapter unit 
(49 HO19 902). 

2. Place the panel (49 B019 905) onto the assembled EC-AT 
tester. 

3. Set the code switch on the adapter unit to position A. 
4. Set the vehicle switch on the adapter unit to the 323 position. 
5. Set the vehicle switch on the EC-AT selector to position 1. 

For EC-AT tester body (49 GO19 901A) 
1. Connect the EC-AT selector (49 B019 9Al) to the EC-AT 

tester body (49 GO19 901 A). 

2. Place the panel (49 BOI 9 904) onto the EC-AT Tester body. 
3. Set the code switch on the EC-AT Tester to position A. 
4. Set the vehicle switch on the EC-AT Tester to the 323 po- 

sition, 
5. Set the vehicle switch on the EC-AT selector to position 1. 
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SELF-DIAGNOSIS FUNCTION 

03UOKX-055 

-p=qq-j 

03UOKX-05 

03UOK2-053 

MALFUNCTION CODE NUMBER 
Inspection procedure 
1. Connect the SST to the diagnosis connector. 
2. Connect the EC-AT Tester to the System Selector connec- 

tor and a ground. - 
3. Set the EC-AT Tester code selector switch to position A. 

4. Set the System Selector to position 2 and SELF TEST as 
shown. 

5. Turn the ignition switch ON. 
6. Check that “88” flashes on the digital display and that the 

buzzer sounds for 3 seconds. 
7. If “88” does not flash, check the diagnosis connector 

wiring. 
8. If “88” flashes and the buzzer sounds continuously for more 

than 20 seconds, check the wiring to terminal IC of the 
EC-AT control unit for a short-circuit. If necessary, replace 
the EC-AT control unit and repeat from Step 2. 

9. Note any code number(s) and check for the cause(s). 
Repair as necessary. (Refer to page K2-108.) 

Note 
l After repairs are made, recheck for code numbers 

by performing the After-repair Procedure. 
(Refer to page K2-115.) 

-- 

K2-106 



SELF-DIAGNOSIS FUNCTION K2 

03UOKX-056 

06-+4=SEC. PERIOD+ 
62+4=SEC. PERIOD+ 
64-+4=SEC. PERIOD-, 
REPEATS ABOVE 

WHENTHECHECKCONNECTOR 
IS NOT GROUNDED 

MALFUNCTIONS YES 
NO - 

HOLD INDICATOR YES 
FLASHING NO n 

03UOKX-059 

OUT 
PUTS 

SMUOKI-02 

03UOKX-060 

GENERAL NOTES 
1. If there is more than one malfunction, the code numbers 

will be indicated in numerical order, lowest number first. 

2. The HOLD indicator flashes to indicate the same pattern 
as the buzzer of the EC-AT Tester (49 GO1 9 901A). 
When the check connector is not grounded, the indicator 
flashes at a constant frequency until the malfunction 
recovers. However, the malfunction code is memorized in 
the EC-AT control unit. 

3. The EC-AT control unit has a built-in fail-safe function for 
the throttle sensor, the speed sensors, and all the solenoids. 
If a malfunction occurs! the EC-AT control unit will control 
operation of the remalnlng components according to a 
preset fail-safe program. 
The vehicle may still be driven, although driving performance 
will be slightly affected. 

4. The memory of malfunction codes is canceled when the 
negative battery cable is disconnected for approximately 
five seconds and the brake pedal is depressed. 
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K2 SELF-DIAGNOSIS FUNCTION 

Troubleshooting 
If a malfunction code number is shown on the SST, check for the cause by using the chart related to the 
code number shown. 

Malfunction code number 

CODE 
No. 

06 

12 

55 

60 

61 

62 

63 

LOCATION OF 
MALFUNCTION 

Vehicle speed 
sensor 

Throttle sensor 

Pulse generator 

I-2 shift solenoid 
valve 

2-3 shift solenoid 
valve 

3-4 shift solenoid 
valve 

Lockup solenoid 
valve 

4 

1 
19 GO19901 TESTER BODY 49G019901ATESTERBODY 

ON ON 

OFF OFF 

nILI 

I 

1.6 sec. 4 sec. 

1.2 sec. 0.4 0.4 
sec. sec. 

I 

L 

SELF-DIAGNOSIS 

No input signal 
from speed sensor 
while driving at 
drum speed above 
600 rpm in D, S or 
L ranges 
Open circuit when 
accelerator 
depressed (idle 
switch: OFF) or in- 
correct adjustment 

No input signal 
from pulse genera- 
tor while driving at 
40 km/h (25 mph) 
or higher in D, S 
or L ranges 

Open or short- 
circuit of transistor 
within EC-AT con- 
trol unit or solenoid 
valve wiring 

FAIL-SAFE 

Shifting performed 
normally 

Throttle opening 
judged as 418 
stroke 
Lockup not 
provided 

Shifting performed 
in accordance with 
signals from vehi- 
cle speed sensor 

Solenoid valve(s) 
performs the shift- 
ing with as little in- 
terference as 
possible with driv- 
ing performance 
Lockup not 
provided 

Shifting performed 
normally 
Lockup not 
provided 

03UOK2-O! 

- 

I’ 
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SELF-DIAGNOSIS FUNCTION K2 
CODE No.06 VEHICLE SPEED SENSOR 

STEP INSPECTION ACTION 

1 Are there any poor connections in vehicle speed Yes Repair connector and/or wiring 
sensor circuit? No Go to next step 

2 Does EC-AT Tester display vehicle speed? Yes Vehicle speed sensor OK 
(Refer to page K2-116) Cancel memory of code number or replace EC-AT control 

unit 

No Go to next step 

3 Does vehicle speed sensor operate correctly? Yes Check for open or short circuit in wiring from speedome- 
(Refer to page *T-67) ter to EC-AT control unit 

No Replace speed sensor (Refer to page *T-67) 

* Refer to 1990 323 Workshop Manual (1195lo-89E). 
03UOK2-055 

Circuit Diaaram 

“JU”R,v”OJ 
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K2 SELF-DIAGNOSIS FUNCTION 

CODE No.12 THROTTLE SENSOR 

STEP INSPECTION ACTION 

1 Are there any poor connections in throttle sensor Yes Repair connector and/or wiring 
circuit? NO Go to next step 

2 Does EC-AT Tester display throttle sensor volt- Yes Throttle sensor OK 
age? (Refer to page K2-116) Cancel memory of code number or replace EC-AT control 

unit 

No Go to next step 
3 Is variable resistor of throttle sensor OK? Yes Check for open or short circuit in wiring from throttle sen- 

(Refer to page *F-143) sor to EC-AT control unit 

No Replace throttle sensor 

* Refer to 1990 323 Workshop Manual (1195-lo-89E). 03UOK2-056 

Circuit Diaaram 

I’ 

UdUUKA-UC 

- 

-’ 
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SELF-DIAGNOSIS FUNCTION 

CODE No.55 PULSE GENERATOR 

INSPECTION ACTION 

Are there any poor connections in pulse genera- Yes Repair connector and/or wiring 
tor circuit? No Go to next step 

Does EC-AT Tester display drum speed? Yes Pulse generator OK 
Cancel memory of code number or replace EC-AT control 
unit 

Is resistance of pulse generator OK? 

Resistance: 200--4OOfl 

No Go to next step 

Yes Check for open or short circuit in wiring from pulse 
generator to EC-AT control unit 

No Replace pulse generator 
03UOK2-057 

Circuit Diaaram 
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K2 SELF-DIAGNOSIS FUNCTION 

r 
‘TEI - 
1 

- 
2 

3 

4 Is resistance of 1-2 shift solenoid valve OK? 

Terminal 
A and around 

Resistance 
13-270 

- 
5 Are there any poor connections at connector in 

transaxle? 
- 
6 Is there continuity between terminal of EC-AT 

control unit connector and ground? 

Terminal 
2E and ground 

Continuity 
Yes 

- 

CODE No.60 1-2 SHIFT SOLENOID VALVE 

INSPECTION I ACTION I 
Are there any poor connections in I-2 shift sole- 
noid valve circuit? 

Does EC-AT Tester I-2 solenoid valve lamp il- 
luminate as shown in solenoid valve operation 
table? (Refer to page K2-117) 

Is there continuity of transistor in EC-AT control 
unit? 

Terminal Continuity 
2EandlJor2P 1 Yes 

Yes 1 Repair connector and/or wirina 

No 1 Go to next step 

Yes 1-2 shift solenoid valve OK 
Cancel memory of code number I 

No I Go to next step I 
Yes Go to next step 

No Replace EC-AT control unit then continue with next step 

Yes Go to Step 6 

No Go to next step 

Yes Repair connector 
No Go to next step 

Yes Replace EC-AT control unit 

No Check for open circuit in wiring 

03UOK2-058 

CODE No.61 2-3 SHIFT SOLENOID VALVE 

iTEP INSPECTION ACTION 

1 Are there any poor connections in 2-3 shift sole- Yes Repair connector and/or wiring 
noid valve circuit? No Go to next step 

2 Does EC-AT Tester 2-3 solenoid valve lamp il- Yes 2-3 shift solenoid valve OK 
luminate as shown in solenoid valve operation Cancel memory of code number 
table? (Refer to page K2-117) No Go to next step 

3 Is there continuity of transistor in EC-AT control Yes Go to next step 
unit? 

Terminal IContinuity No 
2GandlJor2P 1 

Replace EC-AT control unit and continue with next step 
Yes 

4 Is resistance of 2-3 shift solenoid valve OK? Yes Go to Step 6 

Terminal Resistance 
B and ground 13-27Q No Go to next step 

5 Are there any poor connections at connector in Yes Repair connector 
transaxle? No Go to next step 

6 Is there continuity between terminal of EC-AT Yes Replace EC-AT control unit 
control unit connector and ground? 

Terminal 
2G and ground 

Continuity 
Yes 

No Check for open circuit in wiring 

_ _ _ _ _ _ 
LJYUUK2-U: is 
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SELF-DIAGNOSIS FUNCTION K2 

CODE No.62 3-4 SHIFT SOLENOID VALVE 

iTEP INSPECTION ACTION 

1 Are there any poor connections in 3-4 shift sole- Yes Repair connector and/or wiring 
noid valve circuit? No Go to next step 

2 Does EC-AT Tester 3-4 solenoid valve lamp il- Yes 3-4 shift solenoid valve OK 
luminate as shown in solenoid valve operation Cancel memory of code number 
table? (Refer to page K2-117) No Go to next step 

3 Is there continuity of transistor in EC-AT control Yes Go to next step 
unit? 

Terminal Continuity No 
1 

Replace EC-AT control unit and continue with next step 
21 and IJ or 2P Yes 

4 Is resistance of 3-4 shift solenoid valve OK? Yes Go to Step 6 

Terminal Resistance 
D and ground 13-2752 No Go to next step 

5 Are there any poor connections at connector in Yes Repair connector 
transaxle? No Go to next step 

6 Is there continuity between terminal of EC-AT Yes Replace EC-AT control unit 
control unit connector and ground? 

Terminal 
21 and ground 

Continuity 
Yes 

No Check for open circuit in wiring 

03UOK2-Ot 

CODE No.63 LOCKUP SOLENOID VALVE 

STEP INSPECTION ACTION 

1 Are there any poor connections in lockup sole- Yes Repair connector and/or wiring 
noid valve circuit? No Go to next step 

2 Does EC-AT Tester lockup solenoid valve lamp Yes Lockup solenoid valve OK 
illuminate as shown in solenoid valve operation Cancel memory of code number 
table? (Refer to page K2-117) No Go to next step 

3 Is there continuity of transistor in EC-AT control Yes Go to next step 
I I unit? I I I 

Terminal Continuity No 
1 

Replace EC-AT control unit then continue with next step 
2K and IJ or 2P Yes 

4 Is resistance of lockup solenoid valve OK? Yes Go to Step 6 

I I Terminal Resistance 
E and ground 13-27Q - No Go to next step 

5 Are there any poor connections at connector in Yes Repair connector 
transaxle? No Go to next step 

6 Is there continuity between terminal of EC-AT Yes Replace EC-AT control unit 
control unit connector and ground? 

I II Terminal Continuity No Check for open circuit in wiring 
2K and ground Yes 
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K2 SELF-DIAGNOSIS FUNCTION 

Circuit Diagram 

ENGINE 

03UOKX-07 

- 
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SELF-DIAGNOSIS FUNCTION, ELECTRICAL SIGNAL INSPECTION K2 

03UOKX-07 

DRIVE AT 50 km/h (31 mph) 

I 
KICKDOWN 

I 

STOP THE VEHICLE 

79G07G06 

i i 
03UOKX-071 

-7- 

- 
03UOKX-077 

I 

I 
03UOK2-062 

After-repair Procedure 
1. Cancel the memory of malfunctions by disconnecting the 

negative battery cable for at least five seconds and 
depressing the brake pedal. Reconnect the battery cable. 

2. Remove the EC-AT Tester if it is connected. 

3. Drive the vehicle at 50 km/h (31 mph), then depress the 
accelerator pedal fully to activate kickdown. Stop the vehi- 
cle gradually. 

4. Connect the SSTs to the diagnosis connector as shown. 
5. Turn the ignition switch ON. 
6. Verify that no code numbers are displayed. 

ELECTRICAL SIGNAL INSPECTION 

In this step, the input and output signals are checked with the 
EC-AT Tester. 
The tester checks for proper operation of the various switches 
and sensors in the EC-AT system. It also checks the EC-AT 
control unit for output of the various control signals. 

INSPECTION PROCEDURE 
1. Assemble the EC-AT Tester. (Refer to page K2-104.) 
2. Disconnect the connectors from the EC-AT control unit. 
3. Connect the harness between the control unit and the con- 

nectors. 
4. Turn the vehicle ignition switch and main switch of the EC- 

AT Tester ON. 
5. Verify indication of the respective light or digital display in 

each condition, referring to the indication table on the fol- 
lowing page. 
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Indication Table of Light and Digital Display 

ELECTRICAL SIGNAL INSPECTION 

Item Specified indication Test condition If incorrect, 
possible cause 

Input (Light) 

P,N 
ON 

OFF 

P or N ranges 

Other ranges 

INHIBITOR SW 

ON 

OFF 

ON 

OFF 

D range 

Other ranges 

S range 

Other ranges 

Inhibitor or wiring 

L 
ON L range 

I 
OFF Other ranges 

I 1 j 

WATER THERM0 SW 
ON 

OFF 

Water temperature above 72% (162OF) 

Water temperature below 72OC (162OF) 

EC-AT control unit, engine 
control unit, or wiring 

4TF THERMOSENSOR 

-lOLD SW 

DLE SW 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ATF temperature above 142-148OC 
(288-298OF) ATF thermoswitch or 

- wiring 
ATF temperature below 138OC (28OOF) 

Hold switch released 
Hold switch or wiring 

Hold switch depressed 

Throttle valve fully closed 
Idle switch or wiring 

Throttle valve open 

STOPLIGHT SW 

Input (Digital display) 

ON 

OFF 

Brake pedal depressed 

Brake pedal released 
Stoplight switch or wiring 

THROTTLE SENSOR EC-AT control unit 
terminal voltage Constant Throttle sensor, idle 

switch, or wiring 

Vehicle speed calcu- 
VEHICLE SPEED* lated from speed Constant 

sensor signal 

DRUM SPEED* Drum speed Constant 

Note 
l Item must be checked with engine running or while driving. 

Vehicle speed sensor, 
speedometer cable, or 
wiring 

Pulse generator or wiring 
03UOK2-06 
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ELECTRICAL SIGNAL INSPECTION 

Item Specified indication Test condition If incorrect 
possible cause 

Output (Light) 

1-2 SOLENOID VALVE*’ 

2-3 SOLENOID VALVE*’ 

3-4 SOLENOID VALVE*’ 

ON 

OFF 

ON 

OFF 

ON 

OFF 

Refer to Solenoid valve operation table 
(Refer to page K2-118) 

EC-AT control unit, I-2 
shift solenoid, or wiring 

EC-AT control unit, 2-3 
shift solenoid, or wiring 

EC-AT control unit, 3-4 
shift solenoid, or wiring 

LOCKUP SOLENOID 
VALVE*’ 

ON 

OFF 

Lockup condition 

Non-Lockup condition 

EC-AT control unit, lock- 
up solenoid, or wiring 

I SHIFT** I Not used I 

HOLD INDICATOR 
ON 

OFF 

Hold mode 

Normal mode 

EC-AT control unit, hold 
switch, or wiring 

03UOK2-064 

Item 

Output (Digital display) 

Specified indication Test condition 

1 1 st 

2 2nd 
GEAR*l 

3 3rd 

4 Overdrive (OD) 

Note 
*I Item must be checked with the engine running or while driving. 
** 2WD only. 

03UOK2-065 
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K2 ELECTRICAL SIGNAL INSPECTION 

Comprehensive usage 
The EC-AT Tester is used to inspect for slippage of friction elements, shift points, and shift sequence of the 
transaxle. 
The following inspection must be done while driving the vehicle. 

03UOKX-082 - 

Solenoid valve operation table 

Range Gear 
Specified light indication and Solenoid valve operation 

1-2 2-3 3-4 [ Lockup 

P 
R 

N 

D 

S 

I ON 1 ON 1 

Reverse ON 
Below approx. 4 km/h (2.5 mph) ON - 
Above approx. 5 km/h (3 mph) ON 

3rd 

OD 

1 st 
2nd 

Below approx. 5 km/h (3.1 mph) at oper- 
ating temperature 

Above approx. 5 km/h (3.1 mph) or cold 
engine 
Lockup OFF 

Lockup ON 
1 st 

ON ON 

ON ON ON 

ON 

ON ON 

ON ON ON 
ON ON 

2nd I ON I ON 1 ON 1 
Below approx. 5 km/h (3.1 mph) at oper- 
ating temperature 

3rd 
Above approx. 5 km/h (3.1 mph) or cold 
engine 
Lockup OFF 

ON 

ON 

1 Lockup ON I I ON 1 I ON 

3rd 

2nd 

Below approx. 5 km/h (3.1 mph) at oper- 
ating temperature 

Above approx. 5 km/h (3.1 mph) or cold 
engine 

OD 
1 st 

Below approx. 110 km/h (68 mph) 
Above approx. 110 km/h (68 mph) 

ON 

ON ON 

ON 

ON ON 
ON 
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MECHANICAL SYSTEM TEST K2 
MECHANICAL SYSTEM TEST 

PREPARATION 
SST 

49 0378 400A 

Gauge set, oil 
pressure 

For 
oil pressure 
test 

49 B019 901 

Gauge, oil 
pressure 

For 
oil pressure 
test 

03UOK2-067 

STALL TEST 
This test is performed to determine if there is slippage of the friction elements or malfunction of the hydraulic 
components. 

Preparation 
1. Check, and correct as necessary, the engine coolant, engine oil, and ATF levels before testing. 
2. Warm the engine thoroughly to raise the ATF temperature to operating level (60-70°C, 140-158°F). 
3. Engage the parking brake and use wheel chocks at the front and rear of the wheels. 

ENGAGE PARKING BRAKE WARM UP ENGINE COOLANT LEVEL 

ENGINE OIL LEVEL 

ATF LEVEL 



K2 MECHANICAL SYSTEM TEST 

Procedure 

SPEED 

03UOKX-086 

1. Connect a tachometer to the engine. 
2. Start the engine and check the idle speed in P range. (Refer to Section F.) 

Idle speed: 750 f 50 rpm (with parking brake applied) 

3. Shift the selector lever to R range. 

Caution 
l Steps 4 and 5 must be performed within 5 seconds to prevent possible transaxle damage. 

4. Firmly depress the foot brake with the left foot, and gently depress the accelerator pedal with the right. 
5. When the engine speed no longer increases, quickly read the engine speed and release the accelerator. 

Caution 
l Idling for at least one minute to cool the ATF and to prevent deterioration of the fluid. 

- 

6. Move the selector lever to N range and let the engine idle for at least one minute. 
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MECHANICAL SYSTEM TEST K2 
Caution 
l Be sure to allow sufficient cooling time between each stall test. 

7. Perform stall tests for the remaining ranges in the same manner. 
(1) D range 
(2) S range 
(3) L range 

Engine stall speed: 2,550-2,650 rpm 

Note 
l The stall test can be performed with the EC-AT Tester in place of a tachometer. 

Drum stall speed indication: 0 rpm 
03UOK2-066 

Evaluation of Stall Test 

Condition Possible cause 

Worn oil pump 

In all ranges Insufficient line Oil leakage from oil pump, control valve, 
pressure and/or transaxle case 

Stuck pressure regulator valve 

In forward ranges Forward clutch slipping 
One-way clutch 1 slipping 

Above specification 

In D range 

In S (Hold) and 
L (Hold) ranges 

In D (Hold) and 
S (Hold) ranges 

In R, L and 
L (Hold) ranges 

One-way clutch 2 slipping 

Coasting clutch slipping 

2-4 brake band slipping 

Low and reverse brake slipping 

Low and reverse brake slipping 
Reverse clutch slipping 

Perform road test to determine whether problem is low 

In R range 
and reverse brake or reverse clutch 
a) Engine breaking felt in L range 1st 

. ..Reverse clutch 
b) Engine breaking not felt in L range 1st 

. ..Low and reverse brake 

Within specification 
All shift control elements within transaxle are functioning 
normally 

Below specification 
Engine out of tune 

One-way clutch slipping within torque converter 
n-4 II)KX.llI 
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K2 MECHANICAL SYSTEM TEST 

TIME LAG TEST 
If the selector lever is shifted while the engine is idling, there will be a certain time lapse, or time lag, before 
shock is felt. This step measures this time lag for checking conditions of the N-D, 1-2, and N-R accumulators, 
forward and one-way clutches, 2-4 brake band, and low and reverse brake. 

Preparation 
Perform the preparation procedure outlined in STALL TEST. (Refer to page K2-119.) 

Procedure 

03UOK2-06: 

1. Start the engine and check the idle speed in P range. (Refer to Section F.) 

Idle speed: 750 f 50 rpm (with parking brake applied) 

2. Shift from N range to D range. 
3. Use a stopwatch to measure the time it takes from shifting until shock is felt. 

Caution 
l Idling for at least one minute is to cool the ATF and prevent deterioration of the fluid. 

4. Shift the selector to N range and run the engine at idle speed for at least one minute. 

Note 
l Make three measurements for each test and take the average value. 

5. Perform the test for the following shifts in the same manner. 
(1) N+D range 
(2) N-t D range (Hold mode) 
(3) N+R range 

Time lag: N+D range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5-I .O second 
N+R range ..,..................,..................,..,.,................................................... 0.6-l .O second 

Evaluation of Time Lag Test 

Condition Possible Cause 
I I 

N + D shift 

N -+ D (Hold) sl lift 

More than specification 

Less than specification 

More than specification 

Less than specification 

Insufficient line pressure 
Forward clutch slipping 
One-way clutch 1 slipping 
One-way clutch 2 slipping 
N-D accumulator not operating properly 
Excessive line pressure 
Insufficient line pressure 
Forward clutch slipping 
2-4 brake band slipping 
One-way clutch 1 slipping 
1-2 accumulator not operating properly 
Excessive line pressure 
Insufficient line pressure 

N -+ R shift 
( More than specification 

Less than specification 

( Low and reverse brake slipping 
Revese clutch slipping 
N-R accumulator not operating properly 
Excessive line pressure 

03UOKX-090 
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MECHANICAL SYSTEM TEST K2 
LINE PRESSURE TEST 
This test measures line pressures as a means of checking the hydraulic components and inspecting for oil 
leakage. 

\.._ Preparation 
1. Perform the preparation procedure outlined in STALL TEST. (Refer to page K2-119.) 
2. Connect a tachometer to the engine. 
3. Connect the SST to the line pressure inspection port (square head plug L). 

Procedure 

1 

/ 
~_ 

@ 
ZNGAGE PARKING BRAKE 

03UOK2-070 

LINE PRESSURE 
AT IDLE 

LINE PRESSURE 
AT STALL 

43 

1. Start the engine and check the idle speed in P range. (Refer to Section F.) 

Idle speed: 750 f 50 rpm (with parking brake applied) 

2. Shift the selector lever to D range and read the line pressure at idle. 

-._ 
Caution 
l Step 3 and 4 must be performed within 5 seconds to prevent possible transaxle damage. 

3 Depress the brake pedal firmly with the left foot and gradually depress the accelerator pedal with the right foot. 
4: Read the line pressure as soon as the engine speed becomes constant, then release the accelerator pedal. 
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K2 MECHANICAL SYSTEM TEST 

Caution 
l Idling for at least one minute is to cool the ATF and to prevent deterioration of the fluid. 

5. Shift the selector lever to N range and run the engine at idle for at least one minute. 
6. Read the line pressure at idle and at the engine stall speed for each range in the same manner. 

Specified line pressure: 

Line pressure kPa (kg/cm2, psi) 
Range 

Idle Stall 

D, 5 L 353-432 (3.6-4.4, 51-63) 873-1,040 (8.9-10.6, 127-151) 

R 598-942 (6.1-9.6, 87-137) 1,668-2,011 (I 7.0-20.5, 242-292) 
03UOK2-071 

7. Install a new square head plug in the inspection port. 

Tightening torque: 4.9-9.8 N#m (50-100 cm-kg, 43-87 in-lb) 

Evaluation of Line Pressure Test 

Line pressure 

Worn oil pump 

Possible location of problem 

Low pressure in every position 

Low pressure in D and S only 
Low pressure in R only 

Higher than specification 

Fluid leaking from oil pump, control valve body, or transaxle case 
Pressure regulator valve sticking 
Throttle valve sticking 
Throttle modulator valve sticking 
Throttle cable misadjusted 
Fluid leaking from hydraulic circuit of forward clutch 

Fluid leaking from hydraulic circuit of low and reverse brake 

Throttle valve sticking 
Throttle modulator valve sticking 
Pressure regulator valve sticking 
Throttle cable misadjustment 

- 

03UOKX-093 
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MECHANICAL SYSTEM TEST K2 
THROTTLEPRESSURETEST 
This test measures throttle pressures as a means of checking the hydraulic components and inspecting for 
oil leakage. 

Preparation 
1. Perform the preparation procedure outlined in STALL TEST. (Refer to page K2-119.) 
2. Connect a tachometer to the engine. 
3. Connect the SST to the line pressure inspection port (square head plug T). 

Procedure 

ENGAGE PARKING BRAKE IDLE SPEED 

THROTTLE 
AT IDLE 

PRESSURE 

THROTTLE PRESSURE 
AT STALL J-L 

1. Start the engine and check the idle speed in P range. (Refer to Section F.) 

Idle speed: 750 f 50 rpm (with parking brake applied) 

2. Shift the selector lever to D range and read the throttle pressure at idle. 

Caution 
l Steps 3 and 4 must be performed within 5 seconds to prevent possible transaxle damage. 

3. Depress the brake pedal firmly with the left foot and gradually depress the accelerator pedal with the right foot. 
4. Read the throttle pressure as soon as the engine speed becomes constant, then release the accelerator 

pedal. 
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MECHANICAL SYSTEM TEST 

Caution 
l Idling for at least one minute is to cool the ATF and to prevent deterioration of the fluid. 

5. Shift the selector lever to N range and run the engine at idle for at least one minute. 

Specified throttle pressure: 

Range 

D 

Throttle pressure kPa (kg/cm2, psi) 

Idle Stall 

39-88 (0.4-0.9, 6-l 3) 471-589 (4.8-6.0, 68-85) 
1 I  1 

03UOK2-073 

6. Install a new square head plug in the inspection port. 

Tightening torque: 4.9-9.8 N#m (50-100 cm-kg, 43-87 in-lb) 

Evaluation of Throttle Pressure Test 

Throttle pressure 

Not within specification 

Possible location of problem 

Throttle valve sticking 
Pressure regulator valve sticking 
Throttle cable misadjuted 

03UOKX-096 

- 
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ROAD TEST 

ROAD TEST 

Caution 
l Perform the test at normal ATF operating temperature (60-70°C, 140-158OF). 

This step is performed to inspect for problems in the various gear ranges. If these tests show any problems, 
refer to the electronic system component or mechanical sections to adjust or replace. 

D-RANGE TEST 
Shift Point, Shift Pattern, and Shift Shock 
1. Shift the selector lever to D range. 

Note 
l Throttle sensor voltage of the EC-AT Tester represents the throttle valve opening. 

2. Accelerate the vehicle with half- and full-throttle opening. 
3. Check that 1-2, 2-3, and 3-OD upshifts, downshifts, and lockup are obtained. The shift points must be 

as shown in the D range shift diagram. 

Note 
l Drum speed (rpm) of the EC-AT Tester represents the shift point. 
l The vehicle’s indicated speed as shown by the vehicle speedometer may not be accurate when 

the vehicle is on a chassis roller. Therefore, verify the shift points using only the drum speed 
as shown by the EC-AT Tester. 

l There is no lockup when the coolant temperature is below 72OC (162OF). 
l There is no lockup when the brake pedal is depressed. 

4. Check the upshifts for shift shock or slippage in the same manner. 
5. While driving in OD (below 148 km/h, 92 mph), shift the selector lever to S range and check that OD-3 

downshift immediately occurs. 

D-range shift diagram 

izz LOCKUP AVAILABLE WHEN COASTING 

mj LOCKUP AVAILABLE WHEN ACCELERATING AND CRUISING 4,0 

B (84 
2 
f 

3.5 _ 

0 (7/8) 

W 
k 

3.1 _ 

6 
(64 

% 2.7 _ 
t (518) 

z 
z 

2.3 _ 

$ 

(418) 

1.9 _ 

8 (3/9) 

!2 
% 

1.4 _ 
(24 

!t! 
b 

0.9 _ 

B 
(14 

F 0.4 
034 

I 

VEHICLE SPEED km/h (mph) 
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ROAD TEST 

6. Select the Hold mode. 
7. Accelerate the vehicle and verify that the l-2 and 2-3 upshifts 3-1, and lockup downshifts are obtained. 

The shift points are as shown in the D range (Hold) shift diagram. 

D-range (Hold) shift diagram 

1 LOCKUP AVAILABLE WHEN COASTING 

g fJ$g LOCKUP AVAILABLE WHEN ACCELERATING AND CRUISING 
z 4.0 
g w3) 

i 

I 
I 
I 

l-j-3 

- SHIFT UP 

--- SHIFT DOWN 

100 120 140 160 

(63) (75) (87) (99) 
VEHICLE SPEED km/h (mph) 

03UOK2-07! 

Evaluation 

Condition Possible Cause 

No I-2 up- or downshift 
Stuck 1-2 shift solenoid valve 
Stuck 1-2 shift valve 

I No 2-3 up- or downshift Stuck 2-3 shift solenoid valve 
Stuck 2-3 shift valve 

No 3-OD up- or downshift 
Stuck 3-4 shift solenoid valve 
Stuck 3-4 shift valve 

No lockup shift Stuck lockup control solenoid valve 
Stuck lockup control valve 

I Incorrect shift point 
Misadjusted throttle sensor 
Stuck shift valves 
Stuck accumulators 

Excessive shift shock or slippage 

No engine braking effect 

Stuck or no one-way check orifice 
Worn clutches, brakes, or one-way clutch 

Worn clutches or brakes 
03UOKX-103 

Noise and Vibration 

Note 
l Abnormal noise and vibration can also be caused by the torque converter, driveshaft, or differen- 

tial. Therefore, check for the cause with extreme care. 

Drive the vehicle in OD (lockup), OD (no lockup), and 3rd (Hold) and check for abnormal noise or vibration. 

Kickdown 
Drive the vehicle in OD, 3rd, and 2nd gears and check that kickdown occurs for OD+3, OD-+2, OD-tl, 
3-2, 341, 2-1, and that the shift points are as shown in the shift diagram. 

03UOKX-104 
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ROAD TEST K2 
S-RANGE TEST 
Shift Pattern 
1. Shift the selector lever to S range. 

.- 
2. Accelerate the vehicle and verify that the l-2 and 2-3 upshifts, downshifts, and lockup are obtained. The 

shift points must be as shown in the S range shift diagram. 

S-range shift diagram 

4.0 (B/8) 

3.5 (718) 

3.1 (6/8) 

2.7 (5/8) 

2.3 (4/8) 

1.9 (3/8) 

1.4 (2/8) 

0.9 (l/8) 

0.4 (O/8) 

0 LOCKUP AVAILABLE WHEN COASTING 

m LOCKUP AVAILABLE WHEN ACCELERATING AND CRUISING 

-SHIFT UP 

100 120 140 160 
(63) (75) (87) (99) 

VEHICLE SPEED km/h (mph) 
,^^’ ‘^‘I^ -- UJUUKZ-U/l b 

._ 

3. While driving in S range and 3rd gear, select the Hold mode and verify that 3rd gear is held until the 
3-2 downshift point as shown in the S range (Hold) shift diagram is achieved. 

4. Accelerate the vehicle in S range (Hold) and verify that 2nd gear is held. 

S-range (Hold) shift diagram 

0 LOCKUP AVAILABLE WHEN COASTING 

m LOCKUP AVAILABLE WHEN ACCELERATING AND CRUISING 

4.0 (8/8) 

3.5 (718) 

3.1 (6/8) 

2.7 (5/8) 

2.3 (4/8) 

1.9 (3/8) 

1.4 (218) 

0.9 (l/8) 

0.4 (018) / 

---- SHIFT 
DOWN 

(8500) 
100 120 140 160 

(63) (75) (87) (99) 

7 
-0D 

VEHICLE SPEED km/h (mph) 
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K2 ROAD TEST 

Noise and vibration 

Note 
l Abnormal noise and vibration can also be caused by the torque converter, drive shaft or differen- 

tial. Therefore, check for the cause with extreme care. d 

Drive the vehicle in 2nd gear (Hold mode) and check for abnormal noise or vibration. 
03UOK2-078 

L-RANGE TEST 
Shift Pattern 
1. Shift the selector lever to L range. 
2. Accelerate the vehicle and verify that the l-2 upshifts and downshifts are obtained and that no 3rd gear, 

OD, or lockup is obtained. 
3. Check the upshifts for shift shock or slippage in the same manner. 
4. Decelerate the vehicle and verify that engine braking effect is felt in 2nd gear. 

L-range shift diagram 

z 4.0 (8/8) I 

z 

w” 3.5 (7/8) - 
I 

c--- J 

8 

y 3.1 (6/8) 
b 
E2 
5 2.7 (5/8) 

% 
< 2.3 
5 

(4/8) 

9 
i5 1.9 (3/8) 

9 
I$ 1.4 (2/8) 

!T 
k 0.9 (118) 

!E 
I- 0.4 (018) 

-SHIFT UP 

----SHIFT 

100 120 140 160 

(63) (75) (87) (99) 

VEHICLE SPEED km/h (mph) 

WUUKZ-UI 
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ROAD TEST K2 
5. Select the Hold mode. 
6. While driving in S range (Hold mode) and 2nd gear, shift the selector lever to L range and verify that 2nd 

gear is held until the 2 -+ 1 downshift point as shown in the L range (Hold) shift diagram is achieved. 
7. Accelerate the vehicle in L range (Hold mode) and verify that 1st gear is held. 

\v 

L-range (Hold) shift diagram 

4.0 (8/8) 

d 
z - ii! 3.5 (7/8) 

0 1+2 

Y 3.1 (6/8) - 
E 

I 
I 

ii? 
c 2.7 (5/8) 

- 
I 

z 2 2.3 (4/8) - I 

G 1.9 (3/8) I - 
5 I 

is 1.4 (2/8) - 
0 I 

Y 
E 0.9 (118) - i 

B I 

E 0.4 (018) I I I I 1 I I I I I , I 1 I I 
20 40 60 80 100 120 140 160 

(12) (25) (37) (50) (63) (75) (87) (99) 

VEHICLE SPEED km/h (mph) 

Noise and Vibration 

Note 
0 Abnormal noise and vibration can also be caused by the torque converter, driveshaft or differen- 

tial. Therefore, check for the cause with extreme care. 

Drive the vehicle in 1st gear (Hold mode) and check for abnormal noise and vibration. 

P-RANGE TEST 
1. Shift into P range on a gentle slope, release the brake, and verify that the vehicle does not roll. 

03UOKX-115 
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K2 ROAD TEST 

Vehicle Speed at Shiftpoint Table 

Throttle condition 1 I I 
Jlodc langl (Throttle sensor 

voltaael 
Shift Drum speed rpm I Vehidn cnnrrt-4 kmlh Imnh\ I 

DI -+ D2 
D2 -+ D3 L D3 + OD 
Lockup 

1 ON (Ob) 1 
OD -+ 03 3,300-3,600 133-l 43 (82-89) 

3,l oo-3,350 86-94 (53-58) 
02 -+ Dl 2,000-2,300 36-42 (22-26) 
Sl -+ s2 4,900-5,500 49-55 (30-34) 
s2 -+ s3 5,l oo-5,550 93-l 01 (58-63) 

,. ,.?^ . 1_  ̂ 108-l 16 (67-72) 

Half throttle 
(1.6-2.2V) D 

2,i 00-2,750 I 84-l IO (52-68) I 

I  

D3 - 02 

Lockup 
ON fS3) J,tlSU--4,lSU 

Kickdown 

Fully opened 
(4.OV) \ I I 

s3 + s2 

E 
s2 + Sl 

Sl + s2 

3,100-3.350 86-94 (53-58) 
2,000-2,300 36-42 (22-26) 
2,800-3,700 28-37 (17-23) 
3.300-4.250 60-77 137-48) I Half throttle 

(1.6-2.2V) 
\ - .  . - I  

Fully opened 
(4.OV) 

Lockup 
ON (S3) 3,700-4,150 

Ll + L2 4,900-5,500 49-55 (30-34) 
I , 113-11 -- -. 2,000-2,300 36-42 (22-26) 
Half throttle 1 , , - 

2,800-3,700 28-37 (17-23) (1.6-2.2V) 

Fully opened 
(4.OV) 

Fully closed 
(0.5V) 

Ll - L2 

DI -+ D2 

D2 -+ 03 

D3 + DI 

s3 -+ s2 

L2 --t Ll 2:400-21700 43-49 i27-30; 

I 

2,700-3,300 27-33 (17-20) 
2,200-2,750 40-50 (25-31) 

250-500 7-13 (4-9) 
3,100-3.300 87-93 (54-58) 

D 

S 
L 
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ROAD TEST K2 
Slippage Test 
This step is performed to inspect slippage of the friction elements. 

Preparation 
1. Connect a tachometer to the engine and set it in the cabin. 
2. Connect the EC-AT Tester Set between the EC-AT control unit and wiring harness. 

Procedure 
Drive the vehicle in each of the gears indicated below and check whether the vehicle speed or engine speed 
is above or below specification as shown by the turbine speed. 

Driving condition 
No. Gears Other condition 

1 1 st L range, Hold mode 
2 1 1st 1 D range, Normal mode 
3 1 2nd 1 S range, Hold mode 

1 4 1 3rd 1 D ranue, Hold mode I 
I 5 I OD I D range, Normal mode I 

Speed 
Drum speed (t-pm) 

I 1.000 I 2.000 I 3.000 I 4,000 I 

Vehicle speed 
km/h (mph) 

’ 10 (6) 20 (12) 36 (19) 40 (25) 

10 (6) 20 (12) 30 (19) 40 (25) 
18 (11) 36 (22) 55 (34) 73 (45) 

28 (17) 1 56 (35) 1 84 (52) 1 112 (69) 
40 (25) 1 80 (50) 1 120 (74) 1 160 (99) 

6 OD D range, Normal mode, 
Lockup Engine speed (rpm) 1,000 2,000 3,000 4,000 

03UOK2-082 

Evaluation 
When there is no malfunction in the electrical system or hydraulic system, but vehicle speed or engine speed 
is below specification, the problem can be attributed to slippage of the friction elements. 

r-- Driving conditions below specification I Possible Cause I 

No.1 condition only 

No.2 condition only 

No.3 condition only 

No.4 condition only 

No.5 condition only 

1 No.1 -No.5 conditions 

No.6 condition only 

Low and reverse brake 

One-way clutch 1 

2-4 brake band 

Coasting clutch 

3-4 clutch 

Forward clutch 

Lookup piston (in torque converter) 
03UOKX-118 
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K2 AUTOMATIC TRANSAXLE FLUID (ATF) 

AUTOMATIC TRANSAXLE FLUID (ATF) 

ATF 
Inspection 
Level 

Caution 
l Place the vehicle on a flat, level surface. 

03UOKX-12( 

HOT RANGE 

COOL RANGE 

03UOK2-309 

1. Apply the parking brake and position wheel chocks securely 
to prevent the vehicle from rolling. 

2. Warm-up the engine until the ATF reaches 60-70°C 
(140-158°F). 

03UOKX-I 19 

3. While the engine is idling, shift the selector lever from P to 
L and back to P. 

4. Let the engine idle. 
5. Shift the selector lever to P. 

Note 
l Only use the COOL 20°C (68OF) range as a rough 

reference. 

6. Ensure that the ATF level is in the HOT 65OC (149OF) range. 
Add ATF to specification, if necessary. 

- 

ATF type: M-III or DEXRON-II 

Condition 

Note 
l Determine whether or not the automatic transmis- 

sion should be disassembled by observing the con- 
dition of the ATF carefully. 
If the ATF is muddy and varnished, it indicates 
burned drive plates. 

1. Check the ATF for discoloration. 
2. Check the ATF for any unusual smell. 

!  
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AUTOMATIC TRANSAXLE FLUID (ATF) K2 
Fluid leaks 
Check for fluid leaks of the transaxle at the points shown below and repair or replace as necessary. 
1. Gaskets, O-rings, and plugs. 
2. Oil hoses, oil pipes, and connections. 
3. Oil cooler. 

@ .............. .._ ... O-RING 

@ _ .................. GASKET 

0.. ................. (,,L SEAL 

0. ... .._ ............. OTHERS 
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K2 TRANSFER CARRIER OIL 

03UOKZ084 

TRANSFER CARRIER OIL 

INSPECTION 

Note 
l Park the vehicle on level ground. 

1. Remove the check plug. 
2. Verify that the oil is at the bottom of the plug port. 

If it is low, add the specified oil from plug port. 
3. Install the check plug. 

Tightening torque: 
39-58 N*m (4.0-6.0 m-kg, 28-43 ft-lb) 

REPLACEMENT 
1. Remove the drain plug. Drain the oil into a suitable container. 
2. Install the drain plug. 

Tightening torque: 
39-58 N.m (4.0-6.0 m-kg, 28-43 ft-lb) 

3. Add the necessary amount of the specified oil through the 
plug port. 

Specified oil: SAE 75W-90 
Capacity: 0.5 liter (0.53 US qt, 0.44 Imp qt) 
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THROTTLE CABLE K2 
THROTTLE CABLE 

PREPARATION 
SST 

49 0378 400A 

Gauge set, oil 
pressure 

For 
adjustment of 
throttle cable 

49 B019 901 

Gauge, oil 
pressure 

For 
adjustment of 
throttle cable 

03UOK2-08: 

THROTTLE CABLE 
Inspection 
1. Check the inner and outer cable for damage. 
2. Verify that the accelerator operates smoothly. 

I  

03UOK2-087 

03UOK2-088 

Replacement 
1. Disconnect the oil hose. 
2. Remove the throttle cable from the throttle lever. 
3. Drain the ATF. 

4. Remove the control valve body cover and gasket. 
5. Remove the throttle cable from the throttle cam. 
6. Remove the harness bracket. 

7. Remove the throttle cable from the transaxle. 
8. Remove the O-ring. 
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K2 THROTTLE CABLE 

03UOK2-089 

03UOK2-090 

03UOK2-09 

UP SIDE 

fjTJj@a pJ!Q 

DOWN 
SIDE 

I 
03UOK2-09 2 

HOLDER 

03UOK2-093 

9. Install the throttle cable and a new O-ring into the transaxle. 

Tightening torque: 
8-l 1 N.m (80-I 10 cm-kg, 69-95 in-lb) 

10. Install the harness bracket. 

Tightening torque: 
8-l 1 N,m (80-I 10 cm-kg, 69-95 in-lb) 

11. Install the throttle cable to the throttle cam. 
12. Temporarily install the throttle cable to the throttle lever. 

13. Install the control valve body cover and a new gasket. 

Tightening torque: 
8.3-l 1 .O N.m (85-l 10 cm-kg, 74-l 00 in-lb) 

14. Align the marks, and slide the oil cooler hose onto the oil 
cooler pipe until it is fully seated against the ridge. 

15. Install the hose clamp onto the hose at the center of the 
mark and at the angle shown. 

16. Verify that the hose clamp does not interfere with any other 
parts. 

17. After installation, add ATF. 
18. Check the ATF level and for leaks. 
19. Adjust the throttle cable. 

20. Fully open the throttle valve, and crimp the pin with the 
holder installed as shown. 

Y’ 
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THROTTLE CABLE K2 

03UOKX-130 - 

LINE PRESSURE 

I BEGINS TO INCREASE 

AdSTING POINT 

ER- * -CLOCKWISE 
:LOCKWISE POSITION OF LOCKNUTS 

OSUOKX-13 

/ LINE.PRESSURE INCREASES 

OWOKZ-31 0 

OSUOKX-I 33 

Adjustment 
1. Remove the square head plug L and install the SST. 
2. Shift into P range and start the engine. Warm up the en- 

gine to normal operating temperature, and adjust the idle 
speed if necessary. 

Idle speed: 
750 f 50 rpm (with parking brake applied) 

3. Adjust the locknuts as follows: 
When the locknuts are rotated, line pressure is increased 
or decreased as shown. Adjust the locknuts to the correct 
position using the following procedure. 
(1) Initially install the locknuts fully away from the throttle 

cam. (Loosen the cable all the way) 
(2) Adjust the locknuts in a clockwise direction as viewed 

from the passenger side of the vehicle until the line pres- 
sure exceeds the specification. 

(3) Adjust the locknuts in a counterclockwise direction un- 
til the line pressure decreases to the specification. Tight- 
en the locknuts. 

Adjustment pressure: 
431-451 kPa (4.4-4.6 kg/cm2, 63-65 psi) 

(4) Tighten the locknuts and verify that the line pressure is 
as specified. 

Specified pressure: 441 kPa (4.5 kg/cm2, 64 psi) 

Note 
l Transaxle in P range. 

4. Turn off the engine. 
5. Install a new square head plug L. 

Tightening torque: 
5-10 N.m (50-100 cm-kg, 43-87 in-lb) 
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ELECTRONIC SYSTEM COMPONENTS 

HOLD SWITCH 
Inspection 
Inspection of operation -/ 
1. Turn the ignition switch OFF-+ON. 
2. Verify that the HOLD indicator is not illuminated. Depress 

the switch and verify that the HOLD indicator comes ON. 
3. If not as specified, check the terminal voltage of the hold 

switch. 
OSUOKX-134 

03UOKX.135 

Inspection of continuity 
1. Disconnect the connector. 
2. Check continuity between terminals E and F. 

Inspection of voltage 
1. Remove the rear console. 
2. Turn the ignition switch ON. 
3. Check the voltage between terminals A and B. 

Terminal voltage Switch 
Approx. 12V Released 

Below 1.5V Depressed 

4. If not correct, go to the next step. 

I  /  

OBUOKX-13’ 

03UOKX-13 

ENGINE START BACK - UP LIGHTS 
ILLUMINATE 

I Continuity Switch 

Yes 
No 

Released 
Depressed 

3. If not correct, replace the selector lever knob as an as- 
sem bly. 

Replacement 
1. Remove the rear console. 
2. Disconnect the connector. 
3. Remove the selector lever knob. 
4. Install a new selector lever knob. 
5. Install the rear console. 

INHIBITOR SWITCH 
Inspection 
Inspection of operation 
1. Verify that the starter operates with the ignition switch at 

START position and the selector lever in P and N ranges 
only. 

2. Verify that the back-up lights illuminate when shifted to R 
range with the ignition switch in ON position. 

3. Check the inhibitor switch if not as specified. 

03UOKX-138 
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03UOKX-13; 

V 
03UOKZ091 

03UOK2-095 

03UOK2-096 

I 

03UOK2-097 

Inspection of continuity 
1. Disconnect the inhibitor switch connector. 
2. Check continuity of the terminals. 

1 Position Iv 
Connector terminal 

I I \ClDlEtFlG 
IProlol 

O----O: Indicates continuity 

3. If not correct, replace the switch and perform adjustment 
of the inhibitor switch. 

4. If correct, check or adjust the selector lever. 

Replacement 
1. Disconnect the negative battery cable. 
2. Remove the air hose and disconnect the harness. 
3. Remove the clip. 
4. Remove the bolts and the manual shaft nuts. 
5. Install the new inhibitor switch and the manual shaft nuts. 

Tightening torque: 
8-11 N.m (80-110 cm-kg, 69-95 in-lb) 

6. Align the holes of the inhibitor switch and the selector lever 
by inserting an approx. 2.0mm (0.079 in) diameter pin. 

7. Connect the harness and install the air hose. 
8. Connect the negative battery cable. 
9. Inspection of inhibitor switch. 

Adjustment 
1. Remove the air hose. 
2. Turn the manual shaft to N position. 
3. Loosen the inhibitor switch mounting bolts. 
4. Align the holes of the inhibitor switch and the manual shaft 

lever by inserting an approx. 2.0mm (0.079 in) diameter 
pin. 

5. Tighten the mounting bolts. 

Tightening torque: 
8-l 1 Nnrn (80-l 10 cm-kg, 69-95 in-lb) 

6. Recheck the continuity of the inhibitor switch. 
7. If not correct, replace the inhibitor switch. K2-141 
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03UOK2-091 

03UOK2-099 

03UOKX-14i 

03UOKX-I 46 

8. Connect the selecter lever. 

Tightening torque: 
44-64 N-m (4.5-6.5 m-kg, 33-47 ft-lb) 

ATF THERMOSWITCH 
Inspection 
1. Remove the ATF thermoswitch. 
2. Place the switch in oil with a thermometer as shown, and 

heat it up gradually. 
3. Check the continuity of the terminals. If necessary replace 

the switch. 

Connection guide 

Fluid temperature Continuity 
Above 150 f  3°C (302 f  37’F) 1 Yes 

I Below 143T (289OF) I No I 

PULSE GENERATOR 
Inspection 
Inspection of resistance 
1. Disconnect the pulse generator connector. 
2. Measure resistance between the terminals E and F. 

Resistance: 200--4OOQ 

3. If not correct, replace the pulse generator. 

Tightening torque: 
8-l 1 N-m (80-l 10 cm-kg, 69-95 in-lb) 
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OSUOKX-14 

03UOKX-148 

03UOKX-149 

SPEED SENSOR 
Inspection 
1. Connect a voltmeter between the terminal 1 P and a ground 

as shown. 
2. Turn the ignition switch ON. 

3. Remove the speedometer cable from the transmission. 
4. Slowly turn the speedometer cable one turn. 
5. Verify that approx. 7V is shown 4 times. 
6. If not correct, check the speedometer and cable. 

SOLENOID VALVE 
Inspection 
1. Disconnect the solenoid valve connector. 
2. Measure resistance between each terminal and a ground. 

Resistance: 13-27Q 

Note 
l 1-2 shift solenoid valve: A 
l 2-3 shift solenoid valve: B 
l 3-4 shift solenoid valve: C 
l Lockup solenoid valve: D 

3. If not correct, check the wiring for an open-or short-circuit. 
Replace the solenoid valve. 

Continuity 
1. Disconnect the 20-pin connector from the EC-AT control unit. 
2. Check continuity between terminals 2E, 2G, 21, and 2K, and 

a ground. 
3. If not correct, check the wiring for an open-circuit. 

03UOKX-150 
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EC-AT CONTROL UNIT 
Inspection 
1. Turn the ignition switch ON, and check the EC-AT control 

unit terminal voltage, referring to the Terminal Voltage Chart. 
2. If not correct, check and replace or repair the component(s), 

wiring, and/or EC-AT control unit. 
03UOKX-151 

- 

Terminal Voltage Chart 

2s 2Q 20 2M 2K 21 2G 2E 2C 2A 10 1M 1K II 1G 1E 1C 1A 

2T 2R 2P 2N 2L 2J 2H 2F 20 28 1P 1N 1L 1J 1H 1F 1D 1B 

9MUOKl-08: 

T J 

Voltage 
I 

Condition 
I 

Terminal Connection to 
Voltmeter 

+ terminal . -terminal 
- I - I 1A - - 

1 B (Output) Hold indicator 1B 
Below 1.5V ) Hold mode I 

Approx. 12V 1 Normal mode I 

Approx. 12V Normal (With EC-AT Tester) I 
Below 1.5V or 
Approx. 12V If malfunction present (With EC-AT Tester) 
(fluctuating) 
Code signal Diagnosis connector grounded (With EC-AT Tester) 

EC-AT tester 
” (Output) (Malfunction code) 1c 

Approx. 12V 1 P or N ranges I 1D (Output) No load signal ID 
Below 1.5V I Other ranges I 

Ground Approx. l2V I Normal I 
Below 1.5V TAT terminal grounded 

Approx. 12V Brake pedal depressed 

Below l.5V I Brake pedal released I 
Below 1.5V 1 Above 145% (293OF) I 

Approx. 12V Below 138°C (211 OF) 
Below 1.5V Switch depressed 

Approx. 12V 1 Switch released I 
II I - I - I - I 

Ground Below 1.5V 1 - I 1 J (Ground) Battery ground 1J 
IK - - - I -* - - 1L I - I - 
IM I I - I - I 
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Terminal Connected to 
Voltmeter 

+ terminal - terminal 
Voltage Condition 

I I 
I 

Ground 
Approx. 12V Above 72% (162OF) 

Below 1.5V Below 67’C (153OF) 

Approx. 12V Idle switch OFF (Throttle valve open) 

1N (Input) / Water therm0 signal 

10 (Input) 1 Idle switch 

1N 

I 
IO 

1 P (Input) ( Vehicle speed sensor 1 IP 

2A (Input) Throttle sensor 2A 

2B (Input) 
Inhibitor switch 
(P and N ranges) 

2c - 

Inhibitor switch 
2D (Input) (D range) 

2B 

2D 

2E (Input) ) 1-2 shift solenoid valve ) 2E 
I I 

I I 
Inhibitor switch 

2F (Input) (S range) 2F 

2G (Input) 1 2-3 shift solenoid valve 2G 

Inhibitor switch 
2H (Input) (L range) 2H 

21 (Input) 3-4 shift solenoid valve 21 

I I 
2J (Input) Pulse generator* 

I 
2J 

2K (Input) Lockup solenoid valve 2K 

2L (Ground) Pulse generator 2L 

2M (Input) 1 Engine control unit ( 2M 

2N - 

20 (Memory Battery power) 20 

2P (Ground) Battery ground 2P 

2Q (Battery Battery power) 2Q 

2R 

2s (Battery Battery power) 
2s 

2T (Input) ( Throttle sensor 2T 

* Checked in AC range 

Below 1.5V ( idle switch ON (Throttle valve fully closed) 
Ground Approx. 3V-4V While driving 

Approx’ 3v-4v Vehicle stopped or below 1.5V 

Below 1.5V 
i 

Ignition switch OFF 

Ground 
Below 1.5V P and N ranges 

Approx. 12V Other ranges 
- 

1 Approx. 5V 1 lanition switch ON I 

1 Aoorox. 12V 1 D ranae I 
I  I  

Below 1.5V Other ranges 
Approx. 12V Refer to page K2-109 of solenoid valve 
Below 1.5V operation table 

1 Approx. 12V 1 S ranae I 
Below 1.5V Other ranges 

Approx. 12V Refer to page K2-109 of solenoid valve 
Below 1.5V operation table 

Approx. 12V L ranoe 
I  I  I  

Ground Below 1.5V 1 Other ranqes 

Approx. 12V Refer to page K2-109 of solenoid valve 
Below 1.5V operation table 

Above 1V (AC) Engine running (N range) 
Approx. OV (AC) Engine stopped 

Approx. 12V Lockup 
Below 1.5V Other 
Below 1.5V 

Approx. 12V Shift down with throttle valve opening 218 or 
more 

1 Below 1.5V 1 Others I 
- - 

I I 1 
Approx. 12V Constant 

Ground Below 1.5V 

Approx. 12V Ignition switch ON 

Below 1.5V Ignition switch OFF 
- - 

- 

Approx. 12V Ignition switch ON 

Ground Below 1.5V Ignition switch OFF 

Approx. 0.4-4.4V Throttle valve fully closed to fully open 
03UOKF100 
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WIRE HARNESS 
diagram 

OBUOKX- 
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TRANSAXLE AND TRANSFER UNIT K2 
TRANSAXLE AND TRANSFER UNIT 

TRANSAXLE AND TRANSFER ASSEMBLY 
Preparation 
SST 

49 GO17 5AO 

Support, engine 

For 49 GO17 503 For 
support of engine support of engine 

Hock 
(Part of 
49 GO17 5AO) 

49 GO17 501 For 49 0118 850C 

Fz:;, 5AO) \ support Of engine Puller, ball joint 

For 
removal of tie-rod 
end 

49 GO17 502 

Support 
(Part of 
49 GO17 5AO) 

For 49 GO30 455 For 
support of engine holding side gear 

Holder, 
differential 
side gear 

03UOK2-1 C 

Removal 
1. Disconnect the negative battery cable. 
2. Jack up the vehicle and support it with safety stands. 

Note 
l Drain the ATF before transaxle removal. 

3. Drain the ATF into a suitable container. 
4. Remove in the order shown in the figure, referring to Removal Note. 

Caution 
l Do no turn the transaxle and transfer over before removing the oil pan. 

03UOK2-102 
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Y 
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TRANSAXLE AND TRANSFER UNIT K2 
1. Wheel and tire 
2. Splash shield 
3. Air hose and air cleaner assembly 
4. Battery 
5. Battery carrier 
6. Speedometer cable 
7. Selector cable 
8. Inhibitor switch connector 
9. Solenoid valve connector 

10. Differential lock motor connector 
11. Differential lock sensor switch connector 
12. Throttle cable 
13. Under cover 
14. Propeller shaft 

Removal Note ..,.............,........ page K2-149 
15. Integrated stiffener 
16. Cross member 

03UOK2-104 

03UOK2-311 

OBUOKX-159 

17. Exhaust pipe 
18. Tie-rod end 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . page K2-149 
19. Stabilizer 
20. Joint shaft 
21. Driveshaft 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . page K2-149 
22. Center differential lock motor 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . page K2-150 
23. Starter 
24. Engine mount member 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . page K2-151 
25. Engine mount No.2 
26. Oil hose (In side) 
27. Oil hose (Out side) 
28. Transaxle and transfer 

Removal Note . . . . . . . . . . . . . . . . . . . . . . . . . page K2-151 
03UOK2-103 

Removal note 
Propeller shaft 

Caution 
l Do not mark with a punch. 

1. Mark the companion flange and the flont yoke. 
2. Mark the companion flange and the rear York. 
3. Remove the propeller shaft. 

Tie-rod end 
1. Remove the tie-rod from the knuckle with the SST. 
2. Loosen the nut and disconnect the tie-rod end with the SST. 

Caution 
l Do not damage the dust boot. 

Driveshaft 

Caution 
l Do not damage the ball joint dust boot. 

1. Remove the clinch bolts from the lower arm ball joints. 
2. Pull the lower arms downward to separate them from the 

knuckles. 

K2-149 



TRANSAXLE AND TRANSFER UNIT 

03UOKX-16( 

03UOKX-I 6. 

03UOKZIO 

- 
03UOK2-IO 

v-,,‘., L-- 
03UOK2-10 

Caution 
l Do not damage the oil seal. 

3. Separate the left driveshaft from the transaxle by prying with 
a bar inserted between the shaft and the transaxle case. 

Caution 
0 If the SST is not installed, the differential side gears 

may become misaligned. 

4. Slide the SST into the differential side gear. 

Center differential lock motor 
1. Remove the set bolt. 

2. Remove the center differential lock sensor switch. 
3. Turn the differential lock shift rod 180’ clockwise with a 

screwdriver. 

4. Remove the center differential lock motor. 
5. Remove the O-ring from center differetial lock motor. 
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03UOK2-10 

03UOK2-IC 

Engine mounting member 
1. Suspend the engine with the SST before removing the en- 

gine mounting member. 

Transaxle and transfer 
1. Use an engine hoist, and remove the transaxle and trans- 

fer unit. 
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TRANSAXLE AND TRANSFER UNIT (DISASSEMBLY) 
Precaution 
General Notes: 
1. Disassemble the transaxle in a clean area (dustproof work space) to prevent entry of dust into the 

mechanisms. 
2. Inspect the individual transaxle components in accordance with the QUICK DIAGNOSIS CHART during 

disassembly. (Refer to page K2-21.) 
3. Use only plastic hammers when applying force to separate the light alloy case joints. 
4. Never use rags during disassembly; they may leave particles that can clog fluid passages. 
5. Several parts resemble one another; organize them so that they do not get mixed up. 
6. Disassemble the control valve assembly and throughly clean it when the clutch or brake band has burned 

or when the ATF has degenerated. 

Cleaning Notes: 
1. Clean the transaxle exterior thoroughly with a steam cleaner or cleaning solvents before disassembly. 
2. Clean the removed parts with cleaning solvent, and dry with compressed air. Clean out all holes and pas- 

sages with compressed air, and check that there are no obstructions. 
3. Wear eye protection when using compressed air to clean components. 

03UOK2-110 

Components 

03UOK2-11 

1. Torque converter 4. Oil pan and gasket 8. Control valve body assembly 
Inspection . . . . page K2-167 5. Oil strainer Disassembly I Inspection 

2. Oil pump shaft 6. Inhibitor switch . . . . . . . . . . . . . . . . ..a page K2-209 -J 
3, Oil level gauge and oil filler Inspection . . . page K2-140 Assembly . . . . . page K2-225 

tube Adjustment . . . page K2-141 9. Throttle cable 
7. Oil pan and gasket IO. Oil pump and gasket 
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Components (cont’d) 

TRANSAXLE AND TRANSFER UNIT K2 

03UOK2-11 

.- 

1. Piston stem 8. Snap ring 
2. Snap ring 9, One-way clutch and carrier hub asembly 
3. Clutch assembly Disassembly I inspection I 

Disassembly / Inspection / Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-185 
Assembly ..,........,....,.,,..,,,,.,,. page K2-173 10. Wave washer 

4. 2-4 brake band 11. Snap ring 
Disassembly / Inspection I 12. Retaining plate 

Assembly... ,.,,,..,,,,.,,,.........,.. page K2-197 13. Low and reverse brake (Drive and driven plates) 
5. Small sun gear and one-way clutch 14. Snap ring 

Disassembly I inspection / 15. internal gear 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-182 16. 3-4 clutch assembly 

6. Anchor strut and shaft Disassembly / Inspection I 
7. Servo Assembly ,..I.......................... page K2-187 

Disassembly I Inspection I 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-197 
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Components (cont’d) 

O-RING, 
REPLACE 

I P 
2 

5 P 
O-RING, f 
REPLACE 2 

O-RING, 
REPLACE \ , 4 

Q 

- 
I 

I‘ Q 
; B 

SPRING CLIP, 
REPLACE 

1. Transaxle case 5. Manual shaft and manual plate - 
2. Output shell 6. Actuator support 
3. Turbine shaft 7. Parking assist lever 
4. Bracket 8. Parking paw1 

K2-1.54 



TRANSAXLE AND TRANSFER UNIT K2 
Comnonents fcont’d\ 

REPLACE 

P 
9 

REP 

‘/e\ .-‘+‘e REPLACEkxc 

0-RIiGS, 
RFPI Ar.F \ 

REPLACE 

03UOK2-114 

1. Front and center differential assembly Il. Bearing cover 
Disassembly I Inspection / Disassembly I Assembly . . . . . . . . . page K2-207 

Assembly. ,. . . . . . . . . . . . . . . . . . . . . page K2-239 12. O-ring 
2. Front and center differential shift fork 13. Side cover 
3. Roll pin 14. O-ring 
4. Bearing housing 15. Idler gear assembly (Transfer) 
5. Idler gear assembly (Transaxle) Disassembly / Inspection / 

Disassembly I Inspection I Assembly. ., . . . . . . . . . . . . . . . . . . . . page K2-237 
Assembly . . . . . . . . . . . . . . . . . . . . . . . . page K2-202 16. Transfer carrier assembly 

6. Output gear Disassembly I Inspection I 
Disassembly I Inspection / Assembly.. ,, . . . . . . . . . . . . . . . . . . . . . . page K2-244 

Assembly.. . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-205 17. Coverter housing 
7. Bearing outer races 18. 2-3 accumulator 

i 8. Adjustment shim Disassembly I Inspection / 
Adjustment .,.,......................... page K2-252 Assembly . . . . . . . . . . . . . . . . . . . . . page K2-200 

9. Oil seal 19. Oil seal (Transaxle case) 
10. Oil seal (Bearing cover) 20. Bearing outer race (Transaxle case) 
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OBUOKX-I 6t 3 

Procedure 

Note 
l Do not allow the ATF to spill when removing the 

torque converter. J 

1. Remove the torque converter from the converter housing. 

2. Pull out the oil pump shaft by hand. 

86U07B-119 

3. Remove the oil level gauge and oil filler tube. 

4. Remove the engine mounting bracket No.1. 

03UOK2-115 

5. Assemble the SST. 

03UOK2-11: 
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TRANSAXLE AND TRANSFER UNIT K2 

I 
03UOK2-11 7 

I 
03UOK2-11 

I 
6 

76UO7B-453 

03UOK2-11 

I 
03UOK2-1 i 

6. Attach a suitable hanger to the oil pump as shown. 

7. Lift the transaxle and mount it on the SST. 

Warning 
l Avoid leaning the transaxle to one side during dis- 

assembly, it may turn quickly and cause injury. 

8. Remove the pulse generator, inhibitor switch and bracket. 

9. Remove the center differential lock switch. 
10. Remove the washer. 
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03UOK2-121 
I 

03UOK2-12 

03UOK2-12 

3 

4 

03UOK2-125 

11. Remove the bolt. 

- 

12. Turn the differential lock shift rod 180° clockwise with a 
screwdriver. 

13. Remove the bolts shown in the figure. 
14. Remove the differential lock assembly. 

15. Remove the oil pan and gasket. 
Examine any material found in the pan or on the magnet 
to determine the condition of the transaxle. 
Clutch facing material . . . . . . . . . Drive plate and brake band 

wear 
Steel (magnetic) . . . . . . . . . . . . . . . . . . Bearing, gear, and driven 

plate wear 
Aluminum (nonmagnetic) . . . . Bushings or cast aluminum 

parts wear 
If large amounts of material are found, replace the torque 
converter and carefully check the transaxle for the cause. 

16. Remove the oilstrainer and O-ring. 
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17. Remove the control valve body cover and gasket. 

03UOK2-I 2 

03UOK2-1: 

03UOK2-128 

I 
03UOK2-12 !9 

I 
03UOK2-130 

18. Remove the throttle cable. 
(1) Remove the throttle cable attaching bolt and bracket. 
(2) Remove the cable from the throttle lever of the valve 

body. 

19. Pinch the tangs of the solenoid connector and remove it 
by pushing inward. 

20. Remove the control valve body as an assembly. 

21. Remove the oil pump as an assembly. 

K2-159 



K2 TRANSAXLE AND TRANSFER UNIT 

22. Remove the piston stem from the servo. 

I 

03UOK2-13 

03UOK2-13 

86UO7B-13 

03UOK2-13. 

03UOK2-13 

23. Remove the clutch assembly. 
(1) Remove the turbine shaft snap ring. 

(2) Pull the reverse and forward drum and remove the 
clutch assembly. 

..- 

Note 
l Use a piece of wire to secure the brake band so that 

it is not damaged by being stretched. 

24. Remove the 2-4 brake band. 

25. Remove the small sun gear and one-way clutch. 
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03UOK2-13! 

03UOK2-13 6 

03UOK2-137 

8611078-14 
1 
14 

03UOK2-138 

26. Pull the anchor shaft while holding the strut, then remove 
the strut. 

27. Remove the servo. 
(1) Remove the snap ring with the SST. 
(2) Remove the servo and spring. 

28. Remove the one-way clutch and carrier hub assembly. 
(1) Remove the snap ring. 

(2) Remove the one-way clutch together with the carrier hub 
assembly. 

29. Remove the low and reverse brake assembly. 
(1) Remove the snap ring. 
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86U07B-14t 

03UOK2-13: 

1 I, 

86UO7B-148 

03UOK2-14( 

86UO7B-150 

(2) Remove the retaining plate and the drive and driven 
plates. 

30. Remove the internal gear. 
(1) Remove the snap ring. 

(2) Remove the internal gear from the 3-4 clutch drum. 

31. Remove the 3-4 clutch assembly. 
(1) Remove the O-ring from the turbine shaft at the con- 

verter housing side. 

(2) Pull out the turbine shaft to remove the 3-4 clutch as- 
sembly. 

(3) Remove the 3-4 clutch assembly. 
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32. Remove the manual shaft and manual plate. 

(1) Remove the plug, washer, spring, and detent ball. 

03UOK2-14 

I 
86UO7B-I 5 

I 
86UO7B-159 

I , 
03UOKZ142 

I 
03UOK2-14 I3 

(2) Remove the bracket. 

(3) Loosen the nut and pull the manual shaft out. 
(4) Remove the nut, washer, spacer, and manual plate. 

33. Remove the actuator support. 

34. Remove the snap ring; then remove the parking assist lever. 
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03UOKZ-141 1 
36. Remove the side cover. 

03UOK2-141 6 

03UOK2-14 7 

03UOK2-145 
- 37. Remove the bolts shown in the figure. 

38. Remove the transaxle case by tapping lightly with a plastic 
hammer. 

39. Remove the low and reverse brake piston 
(1) Install the SST. 
(2) Compress the spring and retainer assembly. 

03UOK2-148 

35. Remove the parking pawl. 
(1) Remove the snap ring. 
(2) Pull the parking shaft, then remove the spring and park- 

ing pawl. 
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(3) Remove the snap ring with snap ring pliers; then remove 
the spring and retainer assembly. 

(4) Remove the low and reverse brake piston by applying 
compressed air through the fluid passage. 

40. Remove the output shell from the output gear. 

41. Remove the idle gear and O-ring. 

42. Remove the lockbolt shown in the figure. 
43. Remove the front and center differential assembly. 
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03UOKP-152 

03UOK2-15: 

03UOK2-154 

03UOK2-15! 

03UOK2-151 

44. Remove the speedometer driven gear. 
45. Remove the transfer carrier. 

46. Remove the 2-3 accumulator piston assembly. 

47. Remove the bearing housing. 
(1) Remove the bolt indicated in the figure. 
(2) Remove the roll pin with a pin punch. 
(3) Remove the bearing housing by tapping lightly with a 

plastic hammer. 

48. Remove the idle gear assembly and output gear assembly 
by tapping out from the torque converter side. 

Caution 
l Hold the idle gear assembly with one hand so that 

it does not fall. 

49. Remove the bearing cover. 
(1) Remove the converter housing from the transaxle 

hanger. 
(2) Remove the bearing cover bolts. 
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BEARING RACE 
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OBUOKX-I9 

03UOK2-157 

03UOKX-191 

(3) Press the bearing cover assembly out of the converter 
housing. 

50. Remove the bearing outer race. 
(1) Press out the bearing outer races with the SST. 

Note 
l Install the bearing outer race during reassembly to 

adjust the preload. 

51. Check the oil seals for damage, replace if necessary. 
52. Check the O-rings for damage, replace if necessary. 

TORQUE CONVERTER 
The torque converter is welded together and cannot be dis- 
assembled. 

Inspection 
1. Check the outer surface of the converter for damage or 

cracks, and replace it if necessary. 
2. Check whether there is any rust on the pilot hub of the con- 

verter or on the boss. If there is any, remove it completely. 
3. Measure the bushing of the converter boss. Replace the 

converter assembly if the bushing is worn. 

Bushing inner diameter 
Standard: 53.030mm (2.088 in) 
Maximum: 53.075mm (2.090 in) 

Washing inside of converter 
1. Drain any ATF remaining in the converter. 
2. Pour in solvent (approximately 0.5 liter [0.53 US qt, 0.44 

3. Shake the converter to clean the inside. Pour out the solvent. 
4. Clean the inside of the converter with compressed air so 

that the inside is perfectly empty. 
5. Pour in ATF. 
6. Shake the converter to clean the inside. Pour out the ATF. 
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OIL PUMP 
Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Procedure. 

0 
/ 

9-11 
(92-112 cm-kg, 71-97 in-lb) 

REPLACE 

N.m (m-kg, ft-lb) 

“?I mo.,5~ 

1. Bearing race 9. Cam ring 
2. Seal rings 10. Pivot roller 
3. Oil pump cover 11. Seal pin and spring 
4. Pump flange 12. Plug and washer 
5. Guide ring and guide spring 13. Spring (Valve side) 
6. Vane Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-168 
7. Rotor 14. Valve 
8. Spring (Come ring side) 15. Oil pump body 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-168 16. O-rings 

t- 
FREE LENGTH 1 

-#- WIRE 
DIAMETER 

03UOK2-159 

K2-168 

Inspection 
Spring 
1. Measure the spring free length. 

Specification 
41.6mm (1.64 in): (Can ring side) 
35.0mm (1.36 in): (Valve side) 

- 
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Clearance 
Measure the clearances below; if not within specification, replace the oil pump. 

0 0 0 

l.Seal pin-Oil pump cover 3. Cam ring-Oil pump cover 5. Vane-Rotor groove 
Standard: Standard: Standard: 

0.005-0.020mm 0.005-0.020mm 0.01 O-0.045mm 
(0.0002-0.0008 in) (0.0002-0.0008 in) (0.0004-0.0018 in) 

Maximum: Maximum: Maximum: 
0.060mm (0.002 in) 0.080mm (0.003 in) 0.065mm (0.0026 in) 

2. Rotor-Oil pump cover 4. Vane-Oil pump cover 
Standard: Standard: 

0.005-0.020mm 0.015-0.050mm 
(0.0002-0.0008 in) (0.0006-0.0020 in) 

Maximum: Maximum: 
0.030mm (0.0012 in) 0.080mm (0.003 in) 

Wear limit 
Check each part for wear; if not within specification, replace the oil pump. 

1. Oil pump body sleeve . . . . . . . . . outer diameter 4. Valve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . outer diameter 
Standard: 28.00mm (1.102 in) Standard: 12.00mm (0.472 in) 

Minimum: 11.86mm (0.467 in) 
2. Rotor bushing ..,,.,..,........... inner diameter 

Standard: 28.00mm (1.102 in) 5.Seal pin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . outer diameter 
Maximum: 28.05mm (1.104 in) Standard: 5.00mm (0.197 in) 

Minimum: 4.90mm (0.193 in) 
3. Guide ring . . . . . . . . . . . . . . . . . . . . . . . . . . outer diameter 

Standard: 57.85mm (2.278 in) 
Minimum: 57.70mm (2.272 in) 
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I 
03UOK2-162 

66UO7B-18 0 

I 
86UO7B-18 

Assembly procedure 
1. Install the valve and spring into the oil pump body, and 

check that the valve moves smoothly. 
2. Install the plug. 

Tightening torque: 
24-35 N.m (2.4-3.6 m-kg, 17-26 f&lb) 

3. Install the cam ring and pivot roller onto the oil pump body. 

4. Install the rotor onto the oil pump body. 

5. Install the vanes into the rotor as shown. 

1 
6. Install the guide spring and guide ring while expanding the 

vanes toward the cam ring. 

1 
86UO7B-182 
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1 
86UO7B-183 

86U07B-18, 

0-IiNGS 

8. Install the spring between the cam ring and oil pump body. 

86UO7B-161 

INC 

03UOK2-16 

7. Install the pump flange onto the rotor. 

Note 
l Install the seal pins round end first. 

9. Install the seal pins and springs with the pins facing toward 
the oil pump body. 

IO. Install the new O-rings. 

11. Install the oil pump cover to the oil pump body. Tighten the 
bolts in sequence. 

Tightening torque: 
8-l 1 N,m (82-l 12 cm-kg, 71-97 in-lb) 

12. Install the oil pump shaft and check for smooth oil pump 
operation. 

13. Install the new seal rings. 
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86U07Eb18E 

14. Apply petroleum jelly to the bearing race to secure it to the 
oil pump cover; then install it on the oil pump cover. 

Bearing race outer diameter: 88.0mm (3.46 in) 
-- 

K2-172 



TRANSAXLE AND TRANSFER UNIT 

CLUTCH ASSEMBLY 
Preparation 
SST 

49 GO19 OA7A 

49 GO19 026 

49 GO19 029 

ONOKX-2; !l 

Preinspection 
Clutch operation 
1. Set the clutch assembly onto the oil pump. 
2. Check the clutch operation by applying compressed air 

through the fluid passages shown. 

Applied air pressure: 392 kPa (4.0 kg/cm2, 57 psi) 

Forward clutch 
1. Measure the clearance between the retaining plate and the 

snapring. 

Clearance: 1.0-I .2mm (0.040-0.047 in) 

2. If not as specified, replace parts as necessary. 
3. Select and install the correct snap ring when assembling. 
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Disassembly / Inspection / Assembly 
1. Disassembly in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Procedure. 

PO 
18 19 SElECTWE 

SELEC 

-  

@ APPLY RETROLEUM JELLY 
AOl IAV~ 4 01 “a”“r\L- I”6 

-Forward clutch- 
1. Thrust bearings 

Inspect for damage and rough rotation 
2. Snap ring 
3. Retaining plate 
4. Drive and driven plate 

Inspect for wear and burning 
Inspection page K2-176 

5. Dished plate 
-Coasting clutch- 

6. Snap ring 
7. Retaining plate 
8. Drive and driven plate 

Inspect for wear and burning 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-176 

9. Dished plate 
10. Snap ring 

Disassembly note . . . . . . . . . . . . page K2-176 
11. Spring and retainer assembly 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-175 
12. Coasting clutch drum 

Disassembly note . . . . . . . . . . . . page K2-175 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-176 

13. Coasting piston 
Disassembly note . . . . . . . . . . . . . . . . . . . page K2-175 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-177 

14. Outer seal 
15. Inner seal 
16. Outer seal 
17. Seal ring 

-Reverse clutch- 
18. Snap ring 
19. Retaining plate 
20. Drive and driven plate 

Inspect for wear and burning 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-176 

21. Dished plate 
22. Snap ring 

Disassembly note . . . . . . . . . . . . . . . page K2-175 
23. Return spring stop 
24. Piston return spring 
25. Reverse piston 

Disassembly note . . . . . . . . . . . . . . . . . . . page K2-176 
26. Seal rings (Inner and outer) 
27. Reverse and forward drum 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-177 

- 

K2-174 



TRANSAXLE AND TRANSFER UNIT K2 

03UOKX-22 

03UOKX-2: 
I 

96UO7B-026 

03UOKX-22 

03UOKX-22 

Disassembly note 
Snap ring (coasting clutch) 
1. Install the SST in the coasting clutch drum as shown. 
2. Compress the spring and retainer assembly. 
3. Remove the snap ring. 
4. Remove the SST, then remove the spring and retainer as- 

sem bly. 

Coasting clutch drum 
1. Remove the coasting clutch drum from the reverse and for- 

ward drum by applying compressed air through the fluid 
passage. 

Coasting piston 
1. Remove the coasting clutch piston from the coasting clutch 

drum by applying compressed air through the fluid passage. 

Snap ring (reverse clutch) 
1. Install the SST in the reverse and forward drum as shown. 
2. Compress the piston return spring. 

3. Remove one end of the snap ring from the groove with snap- 
ring pliers. 
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03UOKX-227 

03UOKX-22; 

03UOK2-16 

03UOKX-230 

K2-176 

4. Remove the SST from the reverse and forward drum. 
5. Remove the snap ring with a screwdriver. 

Reverse piston 
1. Place the reverse and forward drum on the oil pump. 
2. Remove the reverse piston by applying compressed air 

through the fluid passage. 

Inspection 
Drive plates 
1. Measure the facing thickness in three places, and deter- 

mine the average of the three readings. 

Standard: 1.6mm (0.063 in) 
Minimum: 1.4mm (0.055 in) 

2. If not within specification, replace the drive plates. 

Spring and retainer assembly (coasting clutch) 
1. Measure the spring free length and check for deformation. 

Free length: 29.80mm (1.173 in) 

2. If not within specification, replace the spring and retainer 
assembly. 

Coasting clutch drum 
1. Verify that there is no air leakage when applying compressed 

air through the oil hole opposite the return spring. 
2. Verify that there is air flow when applying compressed air 

through the oil hole on the return spring side. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) max. 
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03UOKX-232 
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03UOKX-23 

03UOKX-23 3 
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I 

66UO7B-200 
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1 

03UOKX-234 

Coasting piston 
1. Verify that there is no air leakage when applying compressed 

air through the oil hole opposite the return spring. 
2. Verify that there is air flow when applying compressed air 

through the oil hole on the return spring side. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) max. 

Reverse and forward drum 
1. Verify that there is no air leakage when applying compressed 

air through the oil hole opposite the return spring. 
2. Verify that there is air flow when applying compressed air 

through the oil hole on the return spring side. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) max. 

Assembly procedure 
Reverse clutch 
1. Install the reverse piston. 

(1) Apply ATF to inner and outer faces of the seals, and 
install them to the reverse piston. 

(2) Face the outer seal lip toward the inside by gently roll- 
ing it down around the circumference for easier instal- 
lation into the reverse clutch drum. 

(3) Install the reverse piston by pushing evenly around the 
circumference, being careful not to damage the seal 
rings. 

2. Install the piston return spring with the tabs facing away from 
the reverse piston. 

3. Install the return spring stop with the step facing upward. 
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03UOKX-235 

03UOK2-168 

4. Install the snap ring half-way down the reverse forward drum 
as shown. 

5. Install the SST on the reverse and forward drum 
6. Compress the spring and retainer assembly. 
7. Install the snap ring with a screwdriver. 
8. Remove the SST. 

9. Install the dished plate with the dished side facing the pis- 
ton as shown. 

10. Install the drive and driven plates. 

Note 
l Installation order: Driven-Drive-Driven-Drive 

Il. Install the retaining plate. 
12. Install the snap ring. 

13. Measure the reverse clutch clearance. 
(1) Measure the clearance between the snap ring and the 

retaining plate of the reverse clutch. 
(2) If the clearance is not within specification, adjust it by 

selecting a proper retaining plate. 

Reverse clutch clearance: 
0.9-l .I mm (0.035-0.043 in) 

Retaining plate size 
mm (in) 

~ 

Coasting clutch 
1. Install the coasting clutch drum. 

(1) Apply ATF to inner and outer faces of the seal, and in- 
stall it onto the coasting clutch drum. 

(2) Face the outer seal lip toward the inside by gently roll- 
ing it down around the circumference for easier instal- 
lation into the drum. 

I  

86UO7B-206 
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03UOKX-237 

86UO7B-208 

86UO7B-205 

86UO7B-210 

YAY 
86UO7B-21 1 

(3) Install the coasting clutch drum in the correct position 
in the reverse and forward drum as shown. 

(4) Push evenly around the circumference, being careful 
not to damage the outer seal. 

2. Install the coasting piston. 
(1) Apply ATF to inner and outer faces of the seals and in- 

stall them onto the coasting piston. 
(2) Face the outer seal lip toward the inside by gently roll- 

ing it down around the circumference for easier instal- 
lation into the drum. 

(3) Install the coasting piston by pushing evenly around the 
circumference, being careful not to damage the outer 
seal. 

3. Install the spring and retainer assembly. 

4. Install the SST in the coasting clutch as shown. 
5. Compress the spring and retainer assembly. 
6. Install the snap ring. 
7. Remove the SST. 
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8. Install the dished plate with the dished side downward. 

03UOKX-23 

03UOK2-16! 

03UOKX-240 

1 

8611078-215 

Note 
l Installation order: Driven-Drive-Driven-Drive 

9. Install the drive and driven plates. 
10. Install the retaining plate. 
Il. Install the snap ring. 

12. Measure the coasting clutch clearance. 
(1) Measure the clearance between the snap ring and the 

retaining plate of the coasting clutch. 
(2) If the clearance is not within specification, adjust it by 

selecting a proper retaining plate. 

Coasting clutch clearance: 
1.0-l .2mm (0.040-0.047 in) 

Retaining plate sizes 
mm (in) 

4.6 (0.1811) 4.8 (0.1890) 5.0 (0.1969) 

5.2 (0.2047) 5.4 (0.2126) 5.6 (0.2205) 

Forward clutch 
1. Install the dished plate with the dished side downward. 

Note 
l Installation order: 

Driven-Drive-Driven-Drive-Driven-Drive 

2. Install the drive and driven plates. 

3. Install the retaining plate. 
4. Install the snap ring. 

5. Measure the forward clutch clearance. 
(1) Measure the clearance between the snap ring and the 

retaining plate of the forward clutch. 
(2) If the clearance is not within specification, adjust it by 

selecting a proper retaining plate. 

Forward clutch clearance: 
1.0-I .2mm (0.040-0.047 in) 

Retaining plate sizes mm (in) - 

5.9 (0.2323) 6.1 (0.2402) 6.3 (0.2480) 

6.5 (0.2559) 6.7 (0.2638) 8.9 (0.3504) 
I  
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FORWAdD I- C6ASTING CLUTCH 
CLUTCH REVERSE CLUTCH 

03UOKX-24 

03UOKX-244 

6. Check the clutch operation as follows. 
(1) Set the clutch assembly onto the oil pump. 
(2) Check the clutch operation by applying compressed air 

through the fluid passages shown. 

Applied air pressure: 392 kPa (4.0 kg/cm2, 57 psi) 

03UOKX-24! 

Caution 
l The compressed air must be under 392 kPa (4.0 

kg/cm2, 57 psi), and should not applied for over 3 
seconds. 

(4) Verify that no bubbles come from between the piston 
and drum seal when applying compressed air through 
the fluid passages shown. 

7. Apply petroleum jelly to the thrust bearings, and secure them 
on each side of the reverse and forward drum. 

Thrust bearing outer diameter 
Oil pump side: 86.0mm (3.39 in) 

Small sun gear and one-way clutch side: 
56.lmm (2.21 in) 
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03UOKX-241 

SMALL SUN GEAR AND ONE-WAY CLUTCH 
Preinspection 
One-way clutch operation 
While holding the one-way clutch outer race, verify that the 
one-way clutch inner race rotates smoothly when turned clock- 
wise and locks when turned counterclockwise. If not as sbeci- 

I fied, replace the one-way clutch. 

Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Procedure. 

@ APPLY PETROLEUM JELLY 

1. Thrust bearing 
Inspect for damage and 
rough rotation 

2. Snap ring 
3. One-wav clutch inner race 
4. Thrust bearing 

Inspect for damage and 
rough rotation 

03UOK2-171 

5. Snap ring 8. Thrust bearing 
6. Small sun gear Inspect for damage and 

Inspection . . . page K2-182 rough rotation 
7. Sun gear drum 9. One-way clutch outer race 

Inspection . . . page K2-182 10. One-way clutch 

Inspection 
Check the following and replace any faulty parts. 
1. Sun gear drum and small sun gear for damage or wear 
2. Bushing for damage or wear 

Specification 
Sun gear drum: 33.425mm (1.316 in) max. 
Small sun gear: 24.021mm (0.946 in) max. 
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Replacement of one-way clutch 
1. Remove the one-way clutch inner race. 
2. Remove the one-way clutch. 
3. Remove the thrust bearing. 

4. Inspect the one-way clutch inner and outer races, and re- 
place if necessary. 

5. Apply petroleum jelly to the thrust bearing to secure it; then 
install it to the one-way clutch inner race. 

Thrust bearing outer diameter: 62.lmm (2.44 in) 

Caution 
l Check that the spring cage of the one-way clutch 

faces toward the outer race. 

6. Install the one-way clutch into the one-way clutch outer race. 

7. Install the one-way clutch inner race into the one-way clutch 
outer race by turning inner race counterclockwise. 

8. Hold the one-way clutch outer race. Check that the inner 
race turns only counterclockwise. 
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03UOK2-17. 

86UO7Ei-23 

8611078-231 

8611078.232 

OUTER RACE 

Assembly procedure 
1. Install the small sun gear into the sun gear drum 
2. Install the snap ring. 

3. Apply petroleum jelly to the thrust bearing to secure it; then 
install it to the one-way clutch inner race. 

Thrust bearing outer diameter: 62.lmm (2.44 in) 

Note 
l Align the splines of the one-way clutch inner race 

and small sun gear clutch hub. 

4. Install the one-way clutch inner and outer race to the sun 
gear drum. 

5. Install the snap ring. 

6. Check that when the small sun gear is held, the one-way 
clutch outer race turns smoothly and only clockwise. 

- 
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7. Apply petroleum jelly to the thrust bearing to secure it; then 

install it to the sun gear drum. 

Thrust bearing outer diameter: 72.0mm (2.83 in) 

ONE-WAY CLUTCH CARRIER HUB ASSEMBLY 
Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3 Assemble in the reverse order of disassembly, referring to Assembly Procedure, 

1. Snap ring 
2. One-way clutch 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-185 
3. Bearing races 

Inspect bearing for scoring and scratches 

4. Snap ring 
5. Carrier hub assembly 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-186 
6. Inner race (Low and reverse hub) 

ONE-WAY CLUTCH 

INNER RACE 
^^a S,.l,\, nn 

1. Damaged or worn one-way clutch and operation. 
2. Detached roller. 

“JU”i-3-L31 
K2-185 

Inspection 
One-way clutch 
Check for the following and repair or replace as necessary. 

Note 
l Assemble the one-way clutch and the inner race, 

then verify that the one-way clutch rotates only 
clockwise-and smoothly. 
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Carrier hub assembly 
Check for the following and repair or replace as necessary. 
1. Damaged or worn gear and operation. 
2. Clearance between pinion washers and planetary carrier. 

- 
Clearance: 0.2-0.7mm (0.008-0.028 in) 

Assembly procedure 
1. Assemble the carrier hub assembly to the inner race 

2. Install the snap ring. 

Note 
l Install the tangs of the bearing race into the align- 

ment holes. 

3. Apply petroleum jelly to the bearing race and secure them 
to each side of the one-way clutch and carrier hub assembly. 

Bearing race outer diameter 
Sun gear drum side: 72.0mm (2.83 in) 
3-4 clutch side: 570mm (2.21 in) 

I 
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3-4 CLUTCH 
Preparation 
SST 

49 GO19 OA7A 

49 GO19 026 

49 GO19 029 

Leak checker 

Preinspection 
Clutch operation 
1. Install the SST as shown, and check clutch operation by 

applying compressed air. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) 

03UOKX-262 
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Clutch clearance 
1, Measure the clearance between the snap ring and the re- 

taining plate of the 3-4 clutch. 
2. If the clearance is not within specification, adjust it by select- 

ing a proper snap ring. - 

3-4 clutch clearance: 1.3-l .5mm (0.051-0.059 in) 

03UOK2-175 

Retaining plate sizes mm (in) 

4.2 (0.1654) 4.4 (0.1732) 4.6 (0.1811) 
4.8 (0.1890) 5.0 (0.1969) 5.2 (0.2047) 

Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Procedure. 

SELkTlVE 

1. Thrust bearings 6. Spring and retainer assembly 
Inspect for damage and rough rotation Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-189 

2. Snap ring 7. 3-4 clutch piston 
3. Retaining plate Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-189 
4. Drive and driven plates 8. Outer seal - 

Inspect for wear and burning 9. Inner seal 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-189 10. 3-4 clutch drum 

5. Snap ring 
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TRANSAXLE AND TRANSFER UNIT K2 

03UOKX-26 ‘6 

03UOKX-26 

03UOKX-26 

03UOK2-I 7 

9MUOKl-23 

Disassembly note 
Snap ring 
1. Install the SST to the 3-4 clutch as shown. 
2. Compress the spring and retainer assembly. 
3. Remove the snap ring. 
4. Remove the SST, then remove the spring and retainer. 

3-4 clutch piston 
1. Remove the 3-4 clutch piston with the SST and compressed 

air. 

Inspection 
Drive plates 
1. Measure the facing thickness in three places, and deter- 

mine the average of the three reading. 

Standard: 1.6mm (0.063 in) 
Minimum: 1.4mm (0.055 in) 

2. If not within specification, replace the drive plate(s). 

Spring and retainer assembly 
1. Measure the spring free length. 

Specifications 

Outer dia. Free length 
mm (in) mm (in) No. of coils Wire dia. 

mm (in) 

74.4 (2.929) 40.5 (1.594) 1.0 5.0 (0.197) 

2. If not within specification, replace the spring. 

Clutch piston 
1. Verify that there is no air leakage when applying compressed 

air through the oil hole opposite the return spring. 
2. Verify that there is air flow when applying compressed air 

through the oil hole on return spring side. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) max. 

K2-189 
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03UOKX-270 

03UOKX-27 

03UOK2-17 a 

03UOK2-17’ 9 

1 

03UOKX-272 

Assembly procedure 
1. Install the 3-4 clutch piston. 

(1) Apply ATF to the inner and outer seals, and install them 
onto the 3-4 clutch piston. 

(2) Install the piston by pushing evenly around the circum- 
ference, being careful not to damage the seal rings. 

2. Install the spring and retainer. 

3. Install the SST to the 3-4 clutch as shown. 
4. Compress the spring and retainer. 
5. Install the snap ring. 
6. Remove the SST. 

Note 
l Installation order: 

Driven-Drive-Driven-Drive-Driven-Drive-Driven- 
Drive 

7. Install the drive and driven plates. 
8. Install the retaining plate. 
9. Install the snap ring. 

10. Measure the 3-4 clutch clearance. 
(1) Measure the clearance between the snap ring and the 

retaining plate of the 3-4 clutch. 
(2) If the clearance is not within specification, adjust it by 

selecting a proper retaining plate. 

3-4 clutch clearance: 1.3-l .5mm (0.051-0.059 in) 

Retaining plate sizes mm (in) 

4.2 (0.1654) 4.4 (0.1732) 4.6 (0.1811) 

4.8 (0.1890) 5.0 (0.1969) 5.2 (0.2047) 
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03UOK2-18( 1 

03UOK2-181 

03UOK2-18 

11. Check clutch operation as follows: 
(1) Install the SST as shown, and check clutch operation 

by applying compressed air. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) 

Caution 
l The compressed air must be under 392 kPa (4.0 

kg/cm2, 57 psi) and not applied for over 3 seconds. 

(2) Verify that no bubbles escape past the 3-4 clutch pis- 
ton seal while applying compressed air. 

12. Apply petroleum jelly to the thrust bearings and secure them 
to each side of the 3-4 clutch drum. 

Thrust bearing outer diameter 
Carrier hub side: 56.lmm (2.21 in) 
Output shell side: 72.lmm (2.84 in) 
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LOW AND REVERSE BRAKE 
Preparation 
SST 

49 GO19 OA7A 

Compressor set, 
return spring 

49 GO19 027 

Attachment A 
(Part of 
49 GO19 OA7A) 

49 B019 002 

Body 
(Part of 
49 GO19 OA7A) 

For 
disassembly/ 
assembly of low 
and reverse 
brake 

For 
disassembly/ 
assembly of low 
and reverse 
brake 

For 
disassembly/ 
assembly of low 
and reverse 
brake 

49 GO19 026 

~g, OA7A) @ 

49 GO19 029 

Nut 
(Part of 
49 GO19 OA7A) 

For 
disassembly/ 
assembly of low 
and reverse 
brake 

For 
disassembly/ 
assembly of low 
and reverse 
brake 

03UOKX-27 
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Disassembly / Inspection / Assembly 
1. Disassemble as in the shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassemblv, referring to Assembly Procedure, 

03UOK2-183 

1. Snap ring 
2. Retaining plate 
3. Drive and driven plates 

Inspect for wear and burning 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-194 

4. Snap ring 
Disassembly note .,,.....,,......,.. page K2-194 

5. Spring and retainer assembly 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-194 

6. Low and reverse brake piston 
Disassembly Note . . . . . . . . . . . . . . . . . . page K2-194 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-194 

7. Outer seal 
8. Inner seal 
9. Transaxle case 
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03UOKX-284 

03UOKX-2E 

03UOKX-2e 

I5 

i6 

03UOKX-287 

Disassembly note 
Snap ring 
1. Install the SST in the transaxle case as shown. 
2. Compress the spring and retainer assembly. 
3. Remove the snap ring. - 

4. Remove the SST, then remove the spring and spring re- 
tainer assembly. 

Low and reverse brake piston 
1. Remove the low and reverse brake piston by applying com- 

pressed air through the fluid passage. 

Inspection 
Drive plates 
1. Measure the facing thickness in three places, and deter- 

mine the average of the three readings. 

Standard: 1.6mm (0.063 in) 
Minimum: 1.4mm (0.055 in) 

2. If not within specification, replace the drive plates. 

Spring and retainer assembly 
1. Measure the spring free length and check for deformation. 

Free length of spring: 14.3mm (0.563 in) 

2. If not within specification, replace the spring and retainer 
assembly. 

Low and reverse brake piston 
1. Verify that there is no air leakage when applying compressed 

air through the oil hole opposite the return spring. 
2. Verify that there is air flow when applying compressed air 

through the oil hole on the return spring side. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) max. 
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I 

03UOKX-28 

Assembly procedure 
1. Install the low and reverse brake piston. 

(1) Apply ATF to the inner and outer seals, and install them 
onto the low and reverse brake piston. 

(2) Face the outer seal lip toward the inside by gently roll- 
ing it down around the circumference for easier instal- 
lation into the case. 

OSUOKX-2E 

0311OKX.29 

03UOK2-1 E 

(3) Install the low and reverse brake piston by pushing even- 
ly around the circumference, being careful not to dam- 
age the outer seal. 

19 

2. Install the spring and retainer assembly. 

3. Install the SST in the transaxle case. 
4. Compress the spring and retainer assembly. 
5. Install the snap ring with snap-ring pliers. 
6. Remove the SST. 

Caution 
l The compressed air must be under 392 kPa (4.0 

kg/cm’, 57 psi) and not applied for over 3 seconds. 

7. Check the low and reverse brake piston operation. 
(1) Check that no bubbles come from between the piston 

and seals when applying compressed air through the 
fluid passage. 
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03UOKX-29 

03UOKX-293 

03UOK2-18.5 
1 

Note 
0 Installation order: 

Driven-Drive-Driven-Drive-Driven-Drive- 
Driven-Drive 

8. Install the drive and driven plates. 

9. Install the retaining plate. 
10. Install the snap ring. 

11. Measure the low and reverse brake clearance. 
(1) Measure the clearance between the snap ring and the 

low and reverse brake retaining plate. 
(2) If the clearance is not within specification, adjust it by 

selecting a proper retaining plate. 

Low and reverse brake clearance: 
2.1-2.4mm (0.083-0.094 in) 

Retaining plate sizes 
mm (in) 

10.0 (0.3937) 10.2 (0.4016) 10.4 (0.4094) 
10.6 (0.4173) 10.8 (0.4252) 

12. Check the low and reverse brake operation by applying 
compressed air through the fluid passage as shown in the 
figure. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) 

I 
03UOKX-295 
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2-4 BRAKE BAND, SERVO 
Preparation 
SST 

49 GO17 5AO 

Support, engine 

49 GO17 502 

Support 
(Part of 
49 GO17 5AO) 

49 GO19 028 

Bolt 

49 GO19 030 

Plate 

For 
support of engine 

For 
support of engine 

For 
adjustment of 2-4 
brake band 

For 
adjustment of 2-4 
brake band 

49 GO17 501 For 
support of engine 

?%7 5AO) \ 

49 GO17 503 For 
support of engine 

Hock 
(Part of 
49 GO17 5AO) 

49 GO19 029 

Nut 

For 
adjustment of 2-4 
brake band 
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Disassembly / Inspection / Assembly Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure. 1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

03IJOK2- 

1. Bolt 6. Servo piston 
2. Washer 7. D-rings 
3. Piston stem 8. Return servo spring 

4. Servo retainer 9. Anchor strut and shaft 
5. O-ring IO. 2-4 brake band 
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03UOK2-188 

Inspection 
2-4 brake band 
Check the following and replace if necessary. 
1. Damaged or worn 2-4 brake band 

03UOK2-18 

-l 

Band Servo 
Check the following and replace any faulty parts. 
1. Damaged or worn piston 
2. Weakened return spring 

Free length of spring: 42.0mm (1.654 in) 

Assembly note 
Band servo 
1, Install the servo to the transaxle case. 

(1) Install the servo spring and servo. 
(2) Compress the servo with the SST. 
(3) Install the snap ring. 
(4) Remove the SST. 
(5) Install the piston stem. 

Adjustment of 2-4 brake band 
1. Remove the oil pan. (Refer to page K2-158.) 
2. Adjust the 2-4 brake band. (Refer to page K2-271.) 

03UOK2-312 
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2-3 ACCUMULATOR 
Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassemblv referrinq to Assemble Procedure. 

a 
REPLACE 

1. Snap ring 5. 2-3 accumulator piston 
2. Stopper plug 6. Large seal ring 
3. O-ring 7. Small seal ring 
4. 2-3 accumulator spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-200 

t- 
FREE LENGTH 1 

-//- WIRE 
DIAMETER 

Inspection 
2-3 accumulator spring 
1. Measure the spring free length. 

Free leghth of spring: 75.9mm (2.988 in) 

-’ 

03UOK2-192 
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03UOK2-19, 

03UOK2-194 
1 

I 

03UOK2-195 

Assembly procedure 
1. Apply ATF to new large seal ring and small seal ring; then 

install them to the accumulator piston. 
2. Install the 2-3 accumulator piston. 

3. Install the spring to the piston. 
4. Apply ATF to new O-ring, and install it onto the stopper plug. 
5. Install the stopper plug. 

6. Install the snap ring while holding in the stopper plug. 
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IDLER GEAR (TRANSAXLE) 
Preparation 
SST 

49 FTOI 439 

Holder, idler gear 
shaft 

For 49 GO19 013 
adjustment of 
bearing preload Bearing remover 

49 0180 510B 

Attachment, 
steering worm 
bearing preload 
measuring 

For 
adjustment of 
bearing preload 

49 S120 785 

Installer, boot 

Disassembly / Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Procedure 

For 
removal of 
bearing 

03UOK2-196 

For 
installation of 
bearing puter 
race 

REPLACE 
m 

10 
\ 

128-177 (13-18, 94-130) 

N.m (m-kg, ft-lb) 

1, Locknut 7. Idler shaft 
Disassembly note . . . . . . . . . . . . . . . . . . . page K2-203 Inspect for wear and rough rotation 

2. Bearing 8. Bearing outer race 
Inspect for wear and rough rotation Disassembly note . . . . . . . . . . . . . . . . . . . page K2-203 

3. Spacer inspect bearing surface for scoring and 

4. Idler gear scratches 
Inspect for wear and cracks 9. Bearing outer race 

5. Adjust shim Disassembly note . . . . . . . . . . . . . . . . . . . page K2-203 - 

Adjustment of bearing preload Inspect bearing surface for scoring and 

6. Bearing scratches 
Inspect for wear and rough rotation 10. O-ring 
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1 

03UOKX-319 
1 

I 

03UOKX-320 

Pl 

03UOKX-3; ! I  

03UOKX-322 
I 

SPACER 

ADJUSTMiNT SHIMS 

Disassembly note 
Locknut 

Note 
l Use protective plates in the vise to prevent damage 

to the SST. 

1. Secure the idler shaft in a vise with the SST, and remove 
the locknut. 

Bearing outer race 
1. Remove the bearing outer race from the idler gear with the 

SST. 

Assembly procedure 
1. Press the bearing outer races in with the SST. 

2. Install the idler gear bearing onto the idler shaft, then install 
the idler gear, adjustment shims, spacer, and bearing. 

Note 
l Use protective plates in the vise to prevent damage 

to the SST. 

3. Secure the idler shaft in a vise with the SST, and tighten 
the locknut to the lower limit of the tightening torque. 

Tightening torque: 
128-177 N,m (13-18 m-kg, 94-130 ft-lb) 

I I 
03UOKX-323 
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03UOKX-32d I 

03UOKX-32! 

03UOKX-326 

Note 
l Use protective plates in the vise to prevent damage 

to the idler gear. 

4. Check and adjust the idler gear bearing preload. 
(1) Turn the idler gear assembly and SST over, and se- 

cure the gear in the vice. 
(2) Attach the SST and spring scale or torque wrench, and 

measure the preload while tightening the locknut. 

Note 
l Read the preload when the idler shaft starts to turn. 

Tightening torque: 
128-l 77 N-m (13-18 m-kg, 94-l 30 f&lb) 

Preload: 
0.03-0.9 N,m (0.3-9.0 cm-kg, 0.28-7.8 in-lb) 

Value indicated on pull scale: 
0.3-9 N (0.03-0.9 kg, 0.088-1.98 lb) 

Note 
l The maximum allowable number of shims is 7. 
l Preload is reduced by increasing the thickness of 

the shims, or increased by reducing the thickness. 

5. If the specified preload cannot be obtained within the speci- 
fied tightening torque, adjust by selecting the proper ad- 
justment shims. 
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OUTPUTGEAR 
Preparation 
SST 

49 I3017 1AO 

Remover set, 
bearing @@@ 

fE%cPQ 

49 GO19 022 

Attachment K 

For 
removal of 
bearing inner 
race 

For 
removal of 
bearing inner 
race 

49 F401 366A 

Plate 
(Part of 
49 8017 IAO) 

49 GO19 011 

Installer, bearing 

Disassembly / Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Procedure. 

For 
removal of 
bearing inner 
race 

For 
installation of 
bearing inner 
race 

03UOKX-32 

1. Seal rings 
2. Output gear 

Inspect for wear and cracks 

I’ L- 

03UOKX-32! 

03UOK2-198 

3. Bearings 
Disassembly note ,.. . . . . . . . . . . . ,.... page K2-205 
Inspect for wear and rough rotation 

Disassembly note 
Bearings 
1. Remove the bearings from the output gear with the SST. 

K2-205 



K2 TRANSAXLE AND TRANSFER UNIT 

03UOKX-331 

/ 

03UOKX-33 

Assembly Procedure 
Bearings 
1. Press the output gear bearings onto the output gear with 

the SST. 

Seal rings 
1. Install the seal rings to the output gear. 

- 
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For 
installation of 
bearing outer 
race 

BEARING COVER ASSEMBLY 
Preparation 
SST 

49 GO19 017 

Installer, oil seal 

I 
03UOKX-33: 

Disassembly / Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of diassembly, referring to Assembly Procedure. 

REPLACE 

03UOK2-lS! 

I. Oil seal 
2. Bearing outer race 

Disassembly note . . . . . . . . . . . . . . . . . . . page K2-207 
Inspect bearing surface for scoring and 
scratches 

3. O-ring 
4. Bearing cover 

03UOKX-33 4 

Disassembly note 
Bearing outer race 
1. Remove the bearing outer race with a pin punch and ham- 

mer as shown. 
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I I I I 
l- I 1 I 

03UOKX-33! 5 

03UOKX-336 

Assembly procedure 
Bearing outer race 
1. Press the bearing outer race into the cover. 

- 

Oil seal 
1. Press the oil seal into the cover with the SST. 
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TRANSAXLE AND TRANSFER UNIT K2 
CONTROL VALVE BODY (DISASSEMBLY / INSPECTION) 
Disassembly / Inspection 

i/ 
Caution 
l Be especially careful when handling the control valve because it consists of the most precise 

and delicate parts of the transaxle. 
l Neatly arrange the removed parts to avoid confusing the similar parts. 
l Clean the removed parts with cleaning solvent, and dry them with compressed air. Clean out 

all holes and passages with compressed air. 

1. Disassemble in the order shown in the figure, referring to Disassembly Procedure. 
2. Inspect all parts and repair or replace as necessary. 

1. 1-2 solenoid valve 
Inspection , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2- 

9. Front premain rear gasket 
10 Orifice check valve and spring . . . - , , ,_ _ _,- 

-- 

2. Oil strainer 
3. 2-3 solenoid valve 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2- 
4. Oil strainer 
5. Bolts 
6. Front control body 

Inspect for clogging and damage 
7. Frontlpremain front gasket 
8. Permain separator 

11. rremarn conrror ooay 
Disassembly I Inspection I 

Assembly . . . . . . . . . . . . . . . . . . . . . . page K2-214 
12. Orifice check valve and spring 
13. Orifice check valve and spring 
14. Throttle relief ball and spring 
15. Premainlmain front gasket 
16. Main separator 

K2-209 



K2 TRANSAXLE AND TRANSFER UNIT 

17. Premainlmain rear gasket 
18. Converter relief ball and spring 
19. Orifice check valve and spring 
20. Main control body 

Disassembly / Inspection / 
Assembly . . . . . . . . . . . . . . . . . . . . . 

21. Steel ball 
22. Orifice check valve and spring 
23. Main/rear front gasket 
24. Rear separator 
25. Main/rear rear gasket 

26. Orfice check valve and spring 
27. Orifice check valve and spring 
28. Rear control valve body 

Disassembly / Inspection / 
Assembly . . . . . . . . . . . page K2-222 

page K2-218 29. 3-4 solenoid valve 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2- 

30. Oil strainer -’ 
31. Lockup solenoid valve 

Inspection ..,............................ page K2- 
32. Oil strainer 
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03UOK2-20 ‘2 

86UO7B2t $8 

8611078-269 

8611078.27 0 
7 

ORIFICE 60.8mm (0.071 in) AND SPRING 

Disassembly Procedure 
1. Remove the 3-4 solenoid valve and lockup solenoid valve. 
2. Remove the O-rings and oil strainers. 

3. Remove the 1-2 solenoid valve and 2-3 solenoid valve and 
wire harness. 

4. Remove the O-rings and oil strainers. 

5. Remove the front indicated bolts and pull out the front con- 
trol body with premain separator as a unit. 

6. Remove the front/premain gaskets and separator from the 
front control body. 

7. Remove the orifice check valve (+0.8mm, 0.071 in) and 
spring from the premain control body. 

86UO7B-271 
K2-211 
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K2-212 

ORIFICE -$2.5mm ORIFICE #2.0m 

RELIEF BALL 

03UOK2-31 

I  

8611078.272 

86UO7B-2i 

8611078-275 

ORIFICE 61 .Omm ORIFICE 41.5mm 1 

u 

03UOK2-31 

8. Remove the bolts and hexagonal head bolt and remove the 
premain control body and the main separator as a unit. 

- 

9. Remove the premainlmain gaskets and separator from the 
premain control body. 

10. Remove the orifice check valves (42.0mm, 0.079 in; 
42.5mm, 0.098 in) and springs, and the throttle relief ball 
and spring from the premain control body. 

11. Remove the converter relief ball and spring, and the orifice 
check valve ($0.8mm, 0.031 in) and spring from the main 
control body. 

12. Turn the assembly over and remove the bolts shown in the 
figure. Remove the rear separator as a unit. 

13. Remove the main/rear gaskets and separator from the rear 
control body. 

14. Remove the orifice check valves ($1.5mm, 0.059 in; 
41 .Omm, 0.039 in) and spring from the rear control body. 
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03UOK2-31 

15. Remove the orifice check valve (q52.5mm, 0.98 in) and 
spring and the steel ball from the main control body. 
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PREMAIN CONTROL VALVE BODY 
Disassembly / Inspection / Assembly 

Caution 
l Each valve should slide out/in under its own weight. - 
l When a valve will not slide out under its own weight, depending on the valve, push it out it 

with a wire or place the valve body open-side down and lightly tap it with a soft hammer. Never 
scratch or otherwise damage a valve surface or bore. 

l Do not drop or lose the valves or internal parts. 
l Before assembly, make sure all parts are thoroughly clean. 
l Apply ATF to all parts and bores. 
l Note the proper direction of the valves and internal parts. 
l Do not reuse any part that has been dropped. 
l Wrap a screwdriver or rod with a tape before using it to insert a valve. 

1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Procedure. 
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1. Retainer 
2. 2-3 timing spring 

Inspection . . . . . . . . . . . . . . . . . . . . . page K2-215 
3. 2-3 timing valve 

Inspect for sticking, scoring and scratches 
4. Stop pin 
5. stop plug 
6. Servo control valve 

Inspect for sticking, scoring and scratches 
7. Servo control spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-215 
8. Stop pin 
9. stop plug 

10. Bypass valve 
Inspect for sticking, scoring and scratches 

Il. Bypass spring 
Inspection .,............................. page K2-215 

12. Bolts 
13. l-2 accumulator plate 
14. Gasket 
15. I-2 accumulator spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-215 
16. l-2 accumulator piston 
17. 1-2 accumulator seal rings 
18. Bolts 
19. N-R accumulator plate 
20. Gasket 

21. N-R accumulator front spring 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-215 

22. N-R accumulator piston 
23. N-R accumulator rear spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K2-215 
24. N-R accumulator seal rings 
25. N-D accumulator front spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . page K2-215 
26. N-D accumulator piston 
27. N-D accumulator seal rings 
28. Coasting bypass spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-215 
29. Coasting bypass valve 

Inspect for sticking, and scratches 
30. Coasting baypass plug 
31. Retainer 
32. 3-2 timing spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-215 
33. 3-2 timing valve 

Inspect for sticking, scoring and scratches 
34. Stop pin 
35. stop plug 
36. 3-2 capacity valve 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-215 
37. 3-2 capacity valve 

Inspect for sticking, scoring and scratches 
03UOK2-204 

t 
FREE LENGTH 

--I 

+ WIRE 
DIAMETER 

Inspection 
1, Measure the spring free length. 
2. If not within specification, replace the spring(s). 

03UOKX-358 
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03lJOK2-201 

8611078-28’ 

8611078.282 

Assembly Procedure 
1. Install the 3-2 capacity valve, 3-2 capacity spring, and stop- 

per plug; then install the stopper pin. 
2. Install the 3-2 timing valve, the 3-2 timing spring, and re- 

tainer. - 

3. Install the coasting bypass plug, coasting bypass valve and 
coasting bypass spring. 

4. Apply ATF to the O-rings, and install them to the piston; then 
insert the N-R accumulator rear spring and N-R accumula- 
tor piston. 

5. Apply ATF to the O-rings, and install them to the piston; then 
insert the N-D accumulator piston and N-D accumulator front 
spring. 

6. Install the N-R accumulator gasket and plate; then tighten 
the plate. 

Tightening torque: 
6-8 N,m (66-80 cm-kg, 57-69 in-lb) 

7. Apply ATF to the O-rings, and install them onto the piston; 
then install the l-2 accumulator piston and 1-2 accumula- 
tor springs. 

8. Install the l-2 accumulator gasket and plate; then tighten 
the plate. 

Tightening torque: 
6-8 N,m (66-80 cm-kg, 57-69 in-lb) 

86UO7B-284 
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TRANSAXLE AND TRANSFER UNIT K2 
9. Install the bypass spring, bypass valve, stopper plug, and 

stopper pin. 
10. Install the servo control spring, servo control valve, stop- 

per plug, and stopper pin. 
11. Install the 2-3 timing valve, 2-3 timing spring, and retainer. 

8611078-265 
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MAIN CONTROL VALVE BODY 
Disassembly / Inspection / Assembly 

Caution 
l Each valve should slide out/in under its own weight. 
l When a valve will not slide out under its own weight, depending on the valve, push it out it 

with a wire or place the valve body open-side down and lightly tap it with a soft hammer. Never 
scratch or otherwise damage a valve surface or bore. 

l Do not drop or lose the valves or internal parts. 
l Before assembly, make sure all parts are thoroughly clean. 
l Apply ATF to all parts and bores. 
l Note the proper direction of the valves and internal parts. 
l Do not reuse any part that has been dropped. 
l Wrap a screwdriver or rod with a tape before using it to insert a valve. 

1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassemblv, referrins to Assembly Procedure. 

DO NOT REMOVE 

L- 00 16 
nn 

uu 

-’ 
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TRANSAXLE AND TRANSFER UNIT K2 
1. Stop pin 
2. stop plug 
3. Pressure modifier spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-219 
4. Pressure modifier valve 

Inspect for sticking, scoring and scratches 
5. Retainer 
6. Low reducing spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-219 
7. Low reducing valve 

Inspect for sticking, scoring and scratches 
8. Stop pin 
9. stop plug 

IO. l-2 shift valve 
Inspect for sticking, scoring and scratches 

11. l-2 shift spring 
Inspection ,...,......,...,............... page K2-219 

12. Stop pin 
13. stop plug 
14. 2-3 shift valve 

Inspect for sticking, scoring and scratches 
15. 2-3 shift spring 

Inspection ,.............................. page K2-2 19 
16. Stop pin 
17. stop plug 

t- 
FREE LENGTH 1 

+ WIRE 
DIAMETER 

03UOKX-35t 3 

18. 3-4 shift valve 
Inspect for sticking, scoring and scratches 

19. 3-4 shift spring 
Inspection . ,..,..,................... page K2-2 19 

20. Retainer 
21. Throttle back-up valve 

Inspect for sticking, scoring and scratches 
22. Throttle back-up spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K2-219 
23. Stop pin 
24. Stop plug 
25. Throttle modulator valve 

Inspect for sticking, scoring and scratches 
26. Throttle modulator spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-219 
27. Throttle plug assembly 

Inspect for sticking, scoring and scratches 
28. Throttle spring 

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-219 
29. Throttle valve 

Inspect for sticking, scoring and scratches 
30. Throttle assist spring 

lnspeotion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page K2-219 
31. Throttle adjust plug 

03UOK2-208 

Inspection 
1. Measure the spring free length. 
2. If not within specification, replace the spring(s). 

K2-219 
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03UOK2-21 

86UO7B-28 

96UO7B-05 

86UO7B-29’ 
e 

86UO7B-292 

Assembly Procedure 
1. Install the throttle adjust plug, throttle assist spring, throttle 

valve, and throttle plug assembly. 

Caution 
l Install the throttle plug assembly with the groove 

aligned with the bolt hole. 

2. Install the throttle return spring as shown. 
3. Install the throttle lever assembly to the main control body. 

Tightening torque: 
8-l 1 N#m (80-I 10 cm-kg, 69-95 in-lb) 

4. Install the throttle modulator spring, throttle modulator valve, 
stopper plug, and stopper pin. 

5. Install the throttle backup spring, throttle back valve, and 
retainer. 

6. Install the 3-4 shift spring, 3-4 shift valve, stopper plug, and 
stopper pin. 

7. Install the 2-3 shift spring, 2-3 shift valve, stopper plug, and 
stopper pin. 

8. Install the l-2 shift spring, l-2 shift valve, stopper plug, and 
stopper pin. 

K2-220 



TRANSAXLE AND TRANSFER UNIT K2 
9. Install the low reducing valve, low reducing spring, and re- 

tainer. 
10. Install the pressure modifier valve, pressure modifier spring, 

stopper plug, and stopper pin. 

K2-221 



K2 TRANSAXLE AND TRANSFER UNIT 

REARCONTROLVALVEBODY 
Disassembly / Inspection / Assembly 

Caution 
l Each valve should slide out/in under its own weight. - 
l When a valve will not slide out under its own weight, depending on the valve, push it out it 

with a wire or place the valve body open-side down and lightly tap it with a soft hammer. Never 
scratch or otherwise damage a valve surface or bore. 

l Do not drop or lose the valves or internal parts. 
l Before assembly, make sure all parts are thoroughly clean. 
l Apply ATF to all parts and bores. 
l Note the proper direction of the valves and internal parts. 
l Do not reuse any part that has been dropped. 
l Wrap a screwdriver or rod with a tape before using it to insert a valve. 

1. Disassemble in the order shown in the figure. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassemblv. referrina to Assemblv Procedure. 

“.J”“I\L-L I  
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TRANSAXLE AND TRANSFER UNIT K2 
1. Manual valve 9. Pressure regulator valve 

Inspect for sticking, scoring and scratches Inspect for sticking, scoring and scratches 
2. Stop pin 10. Stop pin 
3. Stop pin 11. stop plug 
4. Pressure regulator backup plus 12. Lockup control valve 
5. Pressure regulator plug sleeve Inspect for sticking, scoring and scratches 
6. Pressure regulator plug 13. Lockup control spring 
7. Pressure regulator spring seat Inspection . . . . , . . . . . . . . . . . . . . . . . . . . . . . page K2-223 
8. Pressure regulator spring 03UOK2-212 

Inspection ,..,........................... page K2-223 

t- 
FREE LENGTH 1 

+ WIRE 
DIAMETER 

03UOKX-35 8 

Inspection 
1, Measure the spring free length. 
2. If not within specification, replace the spring(s). 

Spring 
Pressure regulator spring 
Lockup control spring 

Item Outer dia. Free length Wire diameter Spring color 
. mm (in) mm (in) mm (in) 

11 .!.!I (0.452) 26.5 (1.043) 1 .o (0.039) Maroon 

5.0 (0.196) 35.2 (1.386) 0.6 (0.024) Purple 
03UOK2-213 

Assembly Procedure 
1. Install the lockup control spring, lockup control valve, stop- 

per plug, and stopper pin. 

03UOK2-214 
2. Install the pressure regulator valve, pressure regulator 

spring, pressure regulator spring seat, pressure regulator 
plug, pressure regulator plug sleeve, pressure regulator 
backup plug, stopper plug, and stopper pin. 

Note 
l Install the stopper plug larger end first. 

I? 

8611078.297 
K2-223 



K2 TRANSAXLE AND TRANSFER UNIT 

3. Install the manual valve. 
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TRANSAXLEANDTRANSFERUNIT K2 
CONTROL VALVE BODY (ASSEMBLY) 
Assembly 

Caution 
c 

l Before assembly, make sure all parts are perfectly clean. 
l Apply ATF to all parts. 
l Do not reuse the gaskets or O-rings. 

1. Assemble as shown in the figure, referring to Assembly Procedure. 

(3 O-RING, NEW 

1. Oil strainer 10. Main/rear front gasket 
2. Lockup solenoid valve Il. Orifice check valve and spring 
3. Oil strainer 
4. 3-4 solenoid valve 
5. Rear control valve body 

Bolt installation position . . . . . . . . . . page K2-229 
6. Orifice check valve and spring 

Installation position .,............... page K2-228 
7. Orifice check valve and spring 

Installation position . . . . . . . . . . . . . . . . . page K2-228 
8. Main/rear rear gasket 
9. Rear separator 

Installation position ..,.............. page K2-228 
12. Steel ball 

Installation position ..,.............. page K2-228 
13. Main control valve body 

Bolt installation position . . . . . . . . page K2-229 
14. Orifice check valve and spring 

Installation position . . . . . . . . . . . . page K2-228 
15. Converter relief ball and spring 

Installation position . . . . . . . . . . . . . . . . . page K2-228 
16. Premainlmain rear gasket 

K2-225 



K2 TRANSAXLE AND TRANSFER UNIT 

1 ’ O-RING, NEW 

@ 

03UOK2-211 

17. Main separator 24. Front/premain rear gasket 
18. Premainlmain front gasket 25. Premain separator 
19. Throttle relief ball and spring 26. Front/premain front gasket 

Installation position . . . . . . . . . . . . . . . . page K2-227 27. Front control body 
20. Orifice check valve and spring Bolt installation position.. . . . . . . . . page K2-229 

Installation position ._............... page K2-227 28. Bolts 
21. Orifice check valve and spring 29. 2-3 solenoid valve 

Installation position . . . . . . . . . . . . . . . . . page K2-227 30. Oil strainer 
22. Premain control body 31. l-2 solenoid valve 

Bolt installation position . . . . . . . . . page K2-229 32. Oil strainer 
23. Orifice check valve and spring 

Installation position . . . . . . . . . . . . . . . . page K2-227 

K2-226 



TRANSAXLE AND TRANSFER UNIT 

Installation positions 

PREMAIN CONTROL VALVE BODY 

(MAIN CONTROL VALVE BODY SIDE) 

(FRONT CONTROL. BODY SIDE) 

K2-227 



TRANSAXLE AND TRANSFER UNIT 

MAIN CONTROL VALVE BODY 

(PREMAIN CONTROL VALVE BODY SIDE) 

K2-228 

(REAR CONTROL VALVE BODY SIDE) 

REARCONTROLVALVE BODY 

- 

-. 



TRANSAXLE AND TRANSFER UNIT K2 
Bolt installation positions and external parts locations 

K2-229 



K2 TRANSAXLE AND TRANSFER UNIT 

03UOKP-218 

ORIFICE $1 .Omm ORIFICE $1.5mm 

03UOK2-31. 7 

Assembly Procedure 

Note 
l Do not mix-up the front and rear gaskets during as- 

sembly. 
l Match the bolt head letter and the control valve body 

letter. 

-’ 

1. Install the orifice check valves (41.5mm, 0.059 in; $1 .Omm, 
0.039 in) and springs in the rear control body as shown. 

2. Install the gaskets on both sides of the rear separator; then 
install it onto the rear control body. 

86UO7B301 
Note 
l The main/rear rear gasket and main/rear front gas- 

ket are not interchangeable. 

MAIN/REAR MAIN/REAR 
FRONT GASKET REAR GASKET 

86U07B-30: 

3. Install the orifice check valve ($2.5mm, 0.098 in) and spring, 
and the steel ball in the main control body as shown. 

03UOK2-318 

K2-230 
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86UO7B30 

86UO7B-30 

i 

86UO7B-306 

ORIFICE $2.5mm 

03UOK2-31: 

66UO7B-30 

4. Install the rear control body to the main control body. 

Note 
l Match the bolt head letter as shown. 

5. Loosely tighten the bolts. 

6. Turn the assembly over and install the orifice check valve 
(+0.8mm, 0.031 in) and spring, and the converter relief ball 
and spring in the main control body as shown. 

7. Install the orifice check valves (42.0mm, 0.079 in; @2.5mm, 
0.098 in) and springs, and the throttle relief ball and spring 
in the premain control body as shown. 

8. Install the gaskets on both sides of the main separator; then 
install it onto the premain control body. 

K2-231 



TRANSAXLE AND TRANSFER UNIT 

PREMAIN/MAIN 
FRONT GASKET 

PREMAlNlMAlN 
REAR GASKET 

Note 
l The premain/main rear gasket and premain/main 

front gasket are not interchangeable. 

86U07B-309 

9. Set the premain control body onto the main control body. 

86UO7B-31 

86UO7B-31 

‘RING 

0 
8611078.312 

Note 
l Match the bolt head letter as shown. 

IO. Loosely tighten the bolts. 

-- 

1 in) and spring Il. Install the orifice check valve @0.8mm, 0.07 
in the premain control body as shown. 

12. Install the gaskets on both sides of the premain separator; 
then install it onto the front control body. 

, 
86UO7B-313 
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TRANSAXLE AND TRANSFER UNIT K2 

FRONT GASKET 

8611078-314 

FFiONTlPREMAlN 
REAR GASKET 

I  

86UO7B-315 

r 

86UO7B-31 

I 
8611078-318 

Note 
l The front/premain front gasket and front/premain 

rear gasket are not interchangeable. 

13. Install the front control body on the premain control body. 

Note 
l Match the bolt head letter as shown. 

14. Loosely tighten the bolts. 

15. Install the control valve body mounting bolts as shown for 
alignment. 

16. Tighten the mounting bolts. 
(1) Tighten the front control body. 

Tightening torque: 
6-8 N,m (66-80 cm-kg, 57-69 in-lb) 

K2-233 
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86UO7B-319 

86UO7B-320 

1 

86UO7B-321 

(2) Tighten the rear control body. 

Tightening torque: 
6-8 N,m (66-80 cm-kg, 57-69 in-lb) 

17. Install the 3-4 solenoid valve and lock-up solenoid valve 
along with new O-rings and oil strainers. 

Tightening torque: 
6-8 N-m (66-80 cm-kg, 57-69 in-lb) 

18. Install the I-2 solenoid valve and 2-3 solenoid valve along 
with new O-rings and oil strainers. 

Tightening torque: 
6-8 N,m (66-80 cm-kg, 57-69 in-lb) 

- 
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-I 
9 
1 

I 
03UOK2-220 

-ATE 

VALVE 

CONTROL VALVE BODY 
(ON-VEHICLE REMOVAL / INSTALLATION) 
On-vehicle Removal 

Caution 
l Clean the transaxle exterior thoroughly with a steam 

cleaner or cleaning solvents before removal. 

1. Disconnect the oil hose. 
2. Drain the ATF into a suitable container. 

3. Remove the control valve cover and the gasket. 
4. Remove the throttle cable from the throttle cam of the valve 

body. 

5. Disconnect the solenoid connector. 
6. Pinch the tangs of the solenoid connector and remove it 

by pushing inward. 

7. Remove the control valve body as an assembly. 

On-vehicle Installation 

Caution 
l Be sure to align the manual plate and the manual 

valve. 

K2-235 



K2 TRANSAXLE AND TRANSFER UNIT 

1. install the control valve body assembly. 

Tightening torque: 
11-15 N,m (1.1-1.5 m-kg, 8.0-11 ft-lb) 

2. Apply ATF to a new O-ring and install it onto the solenoid 
connector. 

3. Install the solenoid connector into the transaxle case. 

03UOK2-225 

I  

03UOK2-22t 

03UOK2-227 

UP SIDE 

I DOWN 
SIDE 

4. Install the throttle cable to the throttle cam. 

5. Install the control valve body cover along with a new gasket. 

Tightening torque: 

6. Align the marks, and slide the oil cooler hose onto the oil 
cooler pipe until it is fully seated against the ridge. 

7. Install the hose clamp onto the hose at the center of the 
mark and at the angle shown. 

8. Verify that the hose clamp does not interfere with any other 
parts. 

9. Pour in ATF and with the engine idling, check the ATF lev- 
el and check for leaks. (Refer to page K2-134.) 

10. Drive the vehicle and check the shift points, shift schedule, 
and shift shock. (Refer to Road test; page K2-127.) 

I  I  

03UOK2-228 
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TRANSAXLE AND TRANSFER UNIT K2 
IDLER GEAR ASSEMBLY (TRANSFER) 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

N.m (m-kg, ft-lb 

03UOK2-229 

REPLACE 

16-21 (157-206, 116-162) 

1. Locknut 
Disassembly Note . . . . . . . . . . . . . . . . . page K2-237 
Assembly Note.. . . . . . . . . . . . . . . . . . . . . page K2-238 

2. Retaining ring 
3. Side cover 

Disassembly Note . . . . . . . . . ., . . . . . Ia page K2-238 
Assembly Note . . . . . . . . . . . . . . . . . . . . . . . page K2-238 

4. Bearing 
Disassembly Note . . . . . . . . . . . . . . . . . . page K2-238 
Assembly Note . . . . . . . . . . . . . . . . . . . . . . . page K2-238 

5. Idle gear 
Inspect individual gear teeth for wear and 
cracks 

iFI, -- /‘A . . . ..̂  -̂  
OWlJK2-Z3 0 

Disassembly Note 
Locknut 
1. Raise the nut tab and loosen the locknut, but do not remove 

it. 
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03UOK2-23 

03UOK2-23 

03UOK2-23 

03UOK2-23 

03UOK2-23 

K2-238 

Side cover, bearing 
1. Tap the bearing and remove the side cover and the bearing. 

2. Remove the bearing from the side cover with a press. 

Assembly Note 
Bearing 
1. Install the bearing with a press. 

Side cover 
1. Install the top cover with a press. 

Locknut 
1. Tighten a new locknut and crimp it. 

Tightening torque: 
157-206 N.m (16-21 m-kg, 116-152 ft-lb) 
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MEMO 
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FRONT AND CENTER DIFFERENTIAL ASSEMBLY 
PREPARATION 
SST 

TRANSAXLE AND TRANSFER UNIT 

49 B027 001 

Holder, diff. side 
gear 

49 F401 331 

Body 

For 
holding side gear 

For 
installation of 
bearing 

49 8027 004 

Measuring plate 

49 GO30 338 

Attachment E 

Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary: 
3. Assemble in the reverse order of disassembly, referring to Assembly procedure. 

For 
measure of 
clialance 

For 
installation of 
bearing 

03UOK2-231 

J 
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TRANSAXLE AND TRANSFER UNIT K2 
1. Bearing inner race (Gear sleeve side) 

Disassembly Note . . . . . . . . . . . . . . . . . . page K2-241 
Inspect for damage or rough rotation 

2. Differential lock gear sleeve 
3. Differential lock hub 

Inspect for wear or damage 
4. Gear case needle bearing 

Inspect for wear or damage 
5. Ring gear case 

Inspect for wear or damage 
6. Gear case needle bearing 

Inspect for wear or damage 
7. Gear case needle bearing 

Inspect for wear or damage 
8. Differential lock thrust washer 
9. Gear case needle bearings 

Inspect for wear or damage 
10. Bearing inner race (Sun gear side) 

Disassembly Note . . . . . . . . . . . . . . . . . page K2-241 
Inspect for wear or damage 

11. Thrust washer 
12. Gear case needle bearing 

Inspect for wear or damage 

13. Sun gear 
Inspect for wear or damage 

14. Gear case needle bearing 
Inspect for wear or damage 

15. Planetary carrier 
Inspect for engagement with pinion gears 

16. Gear case needle bearing 
Inspect for wear or damage 

17. Spacer 
18. Gear case needle bearing 

Inspect for wear or damage 
19. Differential gear case sleeve 

Disassembly Note . . . . . . . . . . . . . . . page K2-242 
20. Pinion shaft 
21. Washer 
22. Pinion gear 

Inspect for wear or damage 
23. Washer 
24. Side gear 

Inspect for wear or damage 
25. Differential gear case 

Inspect for wear or damage 
03UOK2-238 

Disassembly note 
Bearing inner race (Gear sleeve side) 

Caution 
l Hold the front differential with one hand so that it 

does not fall. 

1. Remove the bearing with a press. 

Bearing inner race (Sun gear side) 

Caution 
l Hold the front differential gear case with one hand 

so that it does not fall. 

1. Remove the bearing with a suitable pipe. 

03UOK2-240 
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03UOK2-241 

03UOK2-24 

63G07C-14 

63G07C-14 

2 

1 

2 

63G07C-143 

Differential gear case sleeve 

Caution 
l Hold the gear case one hand so that it dose not fall. 

1. Remove the differential gear case sleeve with a press. 

Assembly procedure 
Front differential 
1. Install the side gears and washers, and fix them with the 

SST. 

2. Install a pinion gear and turn it 18OO. 

Note 
l Do not install the washer at this time. 

3. Install the other pinion gear and washer. 
4. Turn the pinion gear and washer 1.50’. 
5. Install the washer on opposite pinion gear. 

6. Align the pinion shaft holes of the pinion gears with the 
differential gear case. 
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63G07C-14, 

I 
63G07C-14 

r 

-I 

L 

03UOK2-24. 3 

L ’ 
+’ 4r’ 
THICKNESS 

93UO7G04 0 

El--- 

1. r, 

a- 

l 
J 

7. Insert the pinion shaft. 

Center differential 
1. Install the differential gear case sleeve. 

2. Install the gear case needle bearings and spacer. 
3. Install the planetary carrier assembly, gear case needle bear- 

ing, sun gear, gear case needle bearing, and the SST. 

Measuring plate thickness: 4.3mm (0.169 in) 

4. Measure the clearance between the SST and gear case 
needle bearing. 
If the clearance is not within specification, select the prop- 
er washer from the chart below. 

Standard: O.lO-0.30mm (0.004-0.012 in) 

~1 

5. Install the proper washer and the bearing inner race with 
the SST . 
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63G07C-14 

6. Install the gear case needle bearings and differential lock 
thrust washer. 

7. Install the differential lock gear sleeve, differential lock hub 
and gear case needle bearing. 

8. Measure the clearance between the differential lock hub and 
the gear case needle bearing. 
If the clearance is not within specification, select the prop- 
er differential lock thrust washer. 

Standard: 0.15-0.30mm (0.006-0.011 in) 
Available washer thickness: 

1.20mm (0.047 in), 1.35mm (0.053 in), 
1.50mm (0.059 in), 1.65mm (0.065 in), 
1.80mm (0.071 in) 

9. Install the bearing inner race with a press and the SST. 
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TRANSFER CARRIER ASSEMBLY 
PREPARATION 
SST 

49 0636 145 

Installer, oil seal 

49 F027 OAO 

Gauge set, pinion 
height adjustment 

49 8531 565 

Pinion model 

49 DO17 2Al 49 F401 3368 

Attachment I3 

49 0839 425C 

companion flange 

49 s120 710 

49 F401 366A 

Attachment M 
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49 8531 555 

Gauge block 

For 
adjustment of 
pinion height 

49 8531 568 For 
adjustment of 

Collar B pinion height -’ 

03UOK2-244 

Disassembly / Inspection / Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

117-176(12-16, 86-130) 

16-25 (1.6-2.6, 13-l 8-89 (6.9-9.1, 50-66) N.m (m-kg, ft-lb) 

I. Bolts 
2. Lock plates 
3. Bolts 
4. Bearing caps 

Disassembly Note . . . . . . . . . . . . . page K2-246 
5. Adjusting nuts 

Disassembly Note . . . . . . . . . . page K2-246 
6. Bearing outer races (Side bearing) 
7. Differential gear assembly 
8. Locknut 

Disassembly Note . . . . . . . . . . . . . . page K2-246 
9. Washer 

IO. Companion flange 
Disassembly Note . . . . . . . . . . . . . . . . . . page K2-246 

11. Oil seal 
12. Drive pinion 

Disassembly Note . . . . . . . . . . . page K2-246 
Inspect splines for wear and damage 
Assembly Note . . . . . . . . . . . . . . . page K2-247 

13. Collapsible spacer 

J 

14. Bearing inner race 
Inspect for damage and rough rotation 
Assembly Note. . . . . . . . . . . . . . . . . . page K2-247 

15. Bearing outer race 
Disassembly Note . . . . . . . . . . . . . . page K2-246 
Assembly Note . . . . . . . . . . . . . . . . . . page K2-247 

16. Bearing outer race 
Disassembly Note . . . . . . . . . . . . . . . . . . page K2-246 
Assembly Note.. . . . . . . . . . . . . . . . . . . . . . page K2-247 

17. Bearing outer race 
Disassembly Note . . . . . . . . . . . . . page K2-247 
Assembly Note . . . . . . . . . . . . . . . . . . . . . . . page K2-247 

18. Spacer 
Assembly Note . . . . . . . . . . . . . . page K2-247 

19. Bearing inner race 
Disassembly Note . . . . . . . . . . . . . page K2-247 

20. Bearing inner race 
Disassembly Note . . . . . . . . . . . . . . . . . . page K2-247 

21. Differential gear 
Inspect individual gear teeth for wear and 
cracks 

- 

22. Transfer carrier 
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03UOK2-241 

03UOK2-24 

03UOK2-2~ 

7 - 

I  

03UOK2-249 

03UOK2-250 

Disassebly Note 
Transfer carrier assembly 
1. Mount the transfer carrier assembly on the SST. 

Bearing caps 
1. Mark one bearing cap and the carrier. 

Adjusting nuts 
1. Mark one adjusting nuts and the carrier. 

Locknut 
1. Hold the companion flange with the SST and remove the 

locknut. 

Companion flange 
1. Remove the companion flange with the SST. 

Drive pinion 
1. Push the drive pinion out by attaching a miscellaneous lock- 

nut to it, then tapping it with a brass hammer. 

Bearing outer race 

Note 
l For proper reassembly, identify the bearing outer 

race. 

1. Remove the bearing outer races by using the two grooves 
in the carrier and tapping the races alternately. 
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03UOK2-251 

03UOK2-252 

03UOK2-25: 3 

03UOK2-254 

Bearing inner race (Rear bearing) 

Note 
l Support the drive pinion by hand so that it will not 

fall. 

1 . Remove the bearing inner race (rear bearing) with the SST. 

Bearing inner race (Differential gear) 

Note 
l Do not disassemble the bearing inner race unless 

necessary. 
l For proper reassembly, identify the bearing inner 

race. 
l Support the drive pinion by hand so that it will not 

fall. 

1. Remove the bearing inner race with the SST. 

Assembly note 
Adjustment of pinion height 
1. Install the bearing inner race with the SST. 

2. Install the bearing outer race with a brass drift. 
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9MUOMX-05: 

9MUOMX-053 

IRIVE PINION MODEL 

\ / 
\ / SPACER 

BEARING INNEFi 

BEARING INNER 

COMPANION 

\ 
WASHER 

NUT 

9MUOMX-05 

9MUOMX-05 

3. Adjust the drive pinion height as follows with the SST. 

Note 
l Use the spacer that was removed. 

a) Install the spacer and bearing inner race to the SST 

b) Assemble the spacer, rear bearing, and SST. 
Secure the SST with the O-ring. Install the assembly in 
the carrier. 

Note 
l Use the same spacer and nut removed during dis- 

assembly. 

c) Install the front bearing, SST, companion flange, wash- 
er, and nut. 

d) Tighten the nut to the extent that the companion flange 
can still be turned by hand. 

e) Place the SST on the surface plate and set the dial indi- 
cator to “Zero”. 
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9MUOMX-05 

9MUOMX-05: 

Mark 
08 

11 

14 

17 

20 

Thickness 

3.08mm 
(0.1213 in) 

3.11mm 
(0.1224 in) 

3.14mm 
(0.1236 in) 

3.17mm 
(0.1248 in) 

3.20mm 

Mark 

29 

32 

35 

38 

41 

Thickness 

3.29mm 
(0.1295 in) 

3.32mm 
(0.1307 in) 

3.35mm 
(0.1319 in) 

3.38mm 
(0.1331 in) 

3.41 mm 
23 ‘wy;;’ 44 (0.~~~;;) 

(0.1271 in) (0.1354 in) 
26 3.26mm 47 3.47mm 

(0.1283 in) (0.1366 in) 
9MUOMX-051 

OWOMX-10 

f) Place the SST atop the drive pinion model; then set the 
gauge body atop the gauge block. 

g) Place the feeler of the dial indicator so that it contacts 
where the side bearing is installed in the carrier. Meas- 
ure the lowest position on both the left and right sides. i 

h) Add the two (left and right) values obtained by the meas- 
urements taken in step g, and divide the total by 2. 

Standard: Omm (0 in) 

Note 
l The spacer thicknesses are available in increments 

of 0.03mm. Select the spacer thickness that is 
closest to that necessary. 

i) If it is not within specification, adjust the pinion height by 
selection of a spacer. 

Adjustment of drive pinion preload 

Note 
l Press on until the force required suddenly in- 

creases. 
0 Install the spacer selected for the pinion height ad- 

justment, being careful that the installation direc- 
tion is correct. 

1. Install the spacer. 
2. Press the rear bearing on with the SST. 

3. Apply a light coat of grease to the end face of the compan- 
ion flange. 
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05UOMX-IO’ 

05UOMX-I 08 

05UOMX Yi 
GOOD CONTACT 

RED LEAD 

9MUOMX-06 

4. Install a new collapsible spacer. 
5. Install the drive pinion assembly. 

Note 
l Do not install the oil seal. 

6. Install the companion flange, and tighten the locknut with 
the SST. 

Tightening torque: 118 N#m (12 m-kg, 87 ft-lb) 

7. Turn the companion flange several turns by hand to seat 
the bearing. 

8. Measure the drive pinion preload. 
Adjust the preload by tightening the locknut and record the 
tightening torque. 

Preload: 
0.3-0.7 N-m (3-7 cm-kg, 2.6-6.1 in-lb) 

Tightening torque: 
118-177 N.m (12-18 m-kg, 87-130 ft-lb) 

9. Remove the nut, washer, and companion flange. 
10. Tap a new oil seal into the differential carrier with the SST. 

11. Install the companion flange and washer, and tighten the 
locknut to the tightening torque recoreded in Step 8. 

Inspection and adjustment of teeth contact 
1. Coat both surfaces of 6-8 teeth of the ring gear with a uni- 

formly thin coat of red lead. 
2. While moving the ring gear back and forth by hand, rotate 

the drive pinion several times and check the tooth contact. 
3. If the tooth contact is good, wipe off the red lead. 
4. If it is not good, adjust the pinion height, and then adjust 

the backlash. 
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TOE CONTACT FLANK CONTACT 

(1) Toe and flank contact 
Replace the spacer with a thinner one to move the drive 
pinion outward. 

I I 
63609X-385 

(2) Heel and face contact 

HEEL CONTACT FACE CONTACT 
Replace the spacer with a thicker one to bring the drive 
oinion inward. 

I I 
9MUOMX-068 
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BEARING PRELOAD 
Procedure 

Note 
l Use the SST shown below to adjust the preload. 

1, Measure the output gear bearing preload, and select the proper adjustment shim(s) as described below. 

03UOKX-42: 

03UOKX-421 

(1) Align the bearing cover with guide bolts as shown, and 
press it in. Tighten the bearing cover bolts. 

Tightening torque: 
1 I-14 N,m (1 .l-1.4 m-kg, 8-10 ft-lb) 

(2) Install the converter housing onto the transaxle hanger. 
(3) Remove the bearing outer race and adjustment shims 

from the bearing housing. 
(4) Set the output gear assembly into the converter housing. 
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03UOKX-42. 

76G07EL72: 

. I  

03UOKX-42! 

03UOKX-426 

03UOKX-42’ 

K2-254 

Caution 
l Eliminate the gap (arrow) by turning A or B of the 

selector. 

(5) Install the outer race removed in Step (3) to the SST. 
Set the SST and outer race onto the output gear as- 
sem bly. 

-- 

(6) Set the four SST on the converter housing in the posi- 
tions shown. 

(7) Set the bearing housing on the SST (selector) and in- 
stall the four SST (bolts); then tighten them to the speci- 
fied torque. 

Tightening torque: 
19-26 N.m (1.9-2.6 m-kg, 14-16 ft-lb) 

Note 
l Seat the bearing. 

(8) Turn the SST (selector) to increase the clearance indi- 
cated by the arrow with the SST (bars) until it no longer 
turns. 

(9) Turn the selector in the opposite direction until the gap 
is reduced. 

(10) Mount the SST and pull scale or torque wrench on the 
output gear. 

(11) Adjust the clearance between A and B to obtain the 
specified preloadlpull scale reading. 

Preload: 
0.03-0.9 N.m (0.3-9.0 cm-kg, 0.26-7.61 in-lb) 

Reading on pull scale: 
0.3-9 N (0.03-0.9 kg, 0.066-1.96 lb) 

-, 
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86UO7B-361 

03UOKX-42f 

CLEARANCE 

L 

76G07B-72 

I 

03UOKX-42 

Note 
l Read the preload when the output gear starts to 

turn. 

Caution 
l Measure the clearance around the entire circumfer- 

ence, and select shims equivalent to the maximum 
clearance. 

. The maximum allowable number of shims is 7. 

(12) Measure the clearance. Select adjustment shim(s) 
equivalent to the measured clearance. 

(13) Remove the bearing housing and SST. 
(14) Install the required shim(s) and press the bearing race 

into the bearing housing with the SST. 

(15) Install the bearing housing. 

Tightening torque: 
19-26 Narn (1.9-2.6 m-kg, 14-19 ft-lb) 

(16) Verify that the preloadlpull scale reading is within specifi- 
cation. If not within specification return to Step (3). 

Preload: 
0.03-0.9 N,rn (0.3-9.0 cm-kg, 0.26-7.81 in-lb) 

Reading on pull scale: 
0.3-9 N (0.03-0.9 kg, 0.066-1.98 lb) 

(17) Remove the bearing housing and output gear assembly. 
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Note 
l Use the SST shown below to inspect and adjust the preload. 

2. Measure the differential side bearing preload, and select the proper adjustment shim(s) as described below. 

I I- 

68mm 
(2.68 in) 

03UOKX-430 

(1) Remove the bearing outer race and adjustment shims 
from the transaxle case. 

(2) Set the differential assembly into the converter housing. 

03UOKX-431 

K2-256 

Caution 
l Eliminate the gap (arrow) by turning either A or B 

of the selector. 

(3) Install the outer race removed in Step (1) into the SST. 
Set the SST and outer race onto the differential as- 
sembly. 

(4) Set the six SST on the converter housing in the posi- 
tions shown. 

- 

-- 
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\ -,- 
03UOKX.43, 

03UOK2-321 

8611078.37: 

(5) Set the transaxie case on the selectors. 
(6) Tighten the SST (bolts) to the specified torque. 

Tightening torque: 
36-52 N.m (3.7-5.3 m-kg, 27-36 ft-lb) 

Note 
l Seat the bearing. 
l Bend the bar as shown to turn the SST at B. 

(7) Turn the SST (selector) to increase the clearance indi- 
cated by the arrow with the SST (bars), until it no longer 
turns. 

(8) Turn the selector in the opposite direction until the gap 
is reduced. 

t 

(9) Insert the SST through the transaxle case and attach 
it to the side gear. 

IO) Mount the SST and pull scale or torque wrench. 

Note 
l Read the preload when the differential starts to turn. 

11) Adjust the clearance between A and B to obtain the 
specified preloadlpull scale reading. 

Preload: 2.9-3.9 N,m (30-40 cm-kg, 26-35 in-lb) 
Reading on pull scale: 

29-39 N (3.0-4.0 kg, 6.6-8.8 lb) 

(12) Measure the clearance between A and B. 
(13) Add 0.3mm (0.0118 in) to the measured clearance, 

and select the shim(s) closest in value to that meas- 
urement. 

Caution 
l Measure the clearance around the entire circumfer- 

ence, and select shims based on the maximum 
clearance. 

l The maximum allowable number of shims is 3. 

~ 

03UOKX-436 
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03UOKX-437 

03UOK2-321 

\ 

03UOKX-439 

(14) Remove the transaxle case and SST. 
(15) Install the required shim(s) and tap the bearing race into 

the transaxle case. 

(16) Install the transaxle case. 

Tightening torque: 
37-52 N.m (3.8-5.3 m-kg, 27-38 ft-lb) 

(17) Verify that the preload is within specification. If not within 
specification, return to Step (1). 

Preload: 2.9-3.9 N,rn (30-40 cm-kg, 26-35 in-lb) 

(18) Remove the transaxle case. 

3. Install the idler gear and output gear as an assembly by 
tapping in with a plastic hammer. 

4. Install the bearing housing. 
(1) Mount the bearing housing onto the converter housing. 

Tightening torque: 
19-26 N.m (1.9-2.6 m-kg, 14-19 ft-lb) 

(2) Align the groove on the idler shaft with the mark on the 
bearing housing. 

(3) Tap a new roll pin in with a pin punch and hammer. 

03UOKX-440 
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TRANSAXLE AND TRANSFER UNIT (ASSEMBLY) 
Preparation 
SST 

For 
support of 
engine 

49 GO17 501 

Krt of 

49 GO17 5AO) 

I I 

49 GO17 503 

Hook 
(Part of 
49 GO17 5AO) 

For 
support of 
engine 

49 GO17 502 

Support 
(Part of 
49 GO17 5AO) 

For 
support of 
engine 

I , 
03UOK2-255 

Precaution 
1. If the drive plates or brake band are replaced with new ones, soak the new part in ATF for at least 2 hours 

before installation. 
2. Before assembly, apply ATF to all seal rings, rotating parts, O-rings, and sliding parts. 
3. All O-rings, seals, and gaskets must be replaced with the new ones included in the overhaul kit. 
4. Use petroleum jelly, not grease, during reassembly. 
5. When it is necessary to replace a bushing, replace the subassembly that includes that bushing. 
6. Assemble the housing within 10 minutes after applying sealant, and allow it to cure at least 30 minutes 

after assembly before filling the transaxle with ATF. 
03UOKX-442 
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Bearing, and race locations 

03UOKX-44 

- 

Outer diameter of bearing and race 
1 2 3 4 5 6 7 

Bearing mm (in) 86.0 (3.39) 56.1 (2.21) 62.1 (2.44) 62.1 (2.44) 72.0 (2.83) 56.1 (2.21) 72.1 (2.84) 
Race mm (in) 88.0 (3.46) 72.0 (2.83) 57.0 

03UOK2-322 
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Assembly 

NEW 

iW 

03UOK2-25 

1. Oil pump and gasket 5. Inhibitor switch 8. Oil level gauge and oil filler tube 
2. Throttle cable 6. Oil strainer 9. Oil pump shaft 
3. Control valve body assembly 7. Oil pan and gasket 10. Torque converter 
4. Oil pan and gasket 
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03UOK2-257 

1. 3-4 clutch assembly 10. Snap ring 
2. Internal gear 11. Servo 
3. Snap ring 12. 2-4 brake band 
4. Low and reverse brake (Drive and drive plates) 13. Anchor strut and shaft 
5. Retaining plate 14. Small sun gear 
6. Snap ring 15. One-way clutch 
7. Carrier hub 16. Clutch assembly 
8. Wave washer 17. Snap ring 
9. One-way clutch 
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O-RING, NEW 

O-RING, 
NEW \ 

l - \ @ lcLlp77 

SPRIN‘G CLIP, NEW 

1. Parking paw1 
2. Parking assist lever 
3. Actuator support 
4. Manual shaft and manual plate 

5. Bracket 
6. Turbine shaft 
7. Output shell 
8. Transaxle case 
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11-14 (1.1-1.4, s-10) NEW 

O-RINGS, 

7.6-l 1 N.m (60-l 1 0 cm-kg, 69-95 m-lb) $, 
’ . 

19-26 (1.9-2.6, 

4 

TIVE 
h@ NEW 

14-19 

N.m (m-kg, ft-lb: 

03UOKZ259 

1. Bearing outer race (Transaxle case) Il. Oil seal (Bearing cover) 
2. Oil seal (Transaxle case) 12. Oil seal 
3. 2-3 accumulator 13. Adjustment shim 
4. Converter housing 14. Bearing outer race 
5. Transfer carrier assembly 15. Output gear 
6. Idler gear assembly (Transfer) 16. Idler gear assembly (Transaxle) 
7. O-ring 17. Bearing housing 
8. Side cover 18. Roll pin 
9. O-ring 19. Front and center differential shift fork 

10. Bearing cover 20. Front and center differential assembly 

K2-264 
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r 

r 
I 

03UOK2-26 

03UOK2-2E 

03UOK2-26 

0 

ii 

2 

. . 

I3 

14 

1. Assemble the center differential lock shift fork assembly to 
the center differential assembly, and install the center 
differential assembly into the clutch housing. 

2. Install the set bolt. 

Note 
l Before coating with sealant, clean the contact 

surfaces. 

3. Coat both surfaces with sealant. 

4. Install the transfer carrier assembly. 

Tightening torque: 
25-30 N,m (2.5-3.1 m-kg, 18-22 f&lb) 

5. Install the idle gear. 

6. Install the output shell to the output gear, and install the bear- 
ing race onto the output shell. 

Thrust bearing outer diameter: 72.1mm (2.84 in) 
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1 

03UOK2-265 

03UOK2-26t 

I 
03UOK2-267 

03UOK2-26 8 

03UOKX-461 

7 . Apply a thin coat of silicone sealant to the contact surfaces 
of the converter housing and transaxle case. 

8. Install the new O-rings. 
9. Mount the transaxle case to the converter housing. 

Tightening torque: 
37-52 N,m (3.8-5.3 m-kg, 27-38 ft-lb) 

10. Install the SST to hold the turbine shaft. 

11. Lift the idle gear slightly. 
12. Install a new oil seal. 

Note 
l Before coating with sealant, clean the contact 

surfaces. 

13. Coat the side cover and the converter housing with sealant. 
14. Install the side cover. 

Tightening torque: 
A 37-52 N.m (3.8-5.3 m-kg, 27.5-38.3 ft-lb) 
B 19-25 N.m (1.9-2.6 m-kg, 14-19 f&lb) 

15. Install the turbine shaft and 3-4 clutch assembly. 
(1) Assemble the turbine shaft and 3-4 clutch assembly. 
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03UOKX.463 

03UOKX-464 

, 
86UO7B-40 1 

03UOKX-465 

(2) Verify that the thrust bearing is properly installed. 
(3) Install the turbine shaft and 3-4 clutch assembly into the 

transaxle case. 

16. Install the internal gear. 
(1) Install the internal gear to the 3-4 clutch drum 
(2) Install the snap ring. 

17. Install the carrier hub assembly. 
(1) Verify that the thrust bearing and bearing race are 

properly installed. 

(2) Hold the turbine shaft with one hand to prevent it from 
rotating. 

(3) Install the carrier hub assembly into the 3-4 clutch drum 
by rotating it. 

18. Install the drive and driven plates. 

Note 
l Installation order: 

Driven-Drive-Driven-Drive-Driven-Drive- 
Driven-Drive 
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03UOKX-461 

03UOK2-271 

03UOK2-27 

03UOK2-27 

19. Install the retaining plate. 
20. Install the snap ring. 

21. Check the low and reverse brake clearance. 
(1) Measure the clearance between the snap ring and the 

low and reverse brake retaining plate. 
(2) If the clearance is not within specification, adjust it by 

selecting a proper retaining plate. 

Low and reverse brake clearance: 
2.1-2.4mm (0.083-0.094 in) 

Retaining plate sizes mm (in) 

6.8 (0.268) 7.0 (0.276) 7.2 (0.283) 

7.4 (0.291) 7.6 (0.299) 7.8 (0.307) 

22. Check the low and reverse brake operation by applying 
compressed air through the fluid passage as shown in the 
figure. 

Air pressure: 392 kPa (4.0 kg/cm2, 57 psi) 

23. Install the wave washer. 
24. Install the one-way clutch. 

(1) Hold the one-way clutch horizontally. 
(2) Install it by turning the carrier hub assembly counter- 

clockwise. 
(3) Install the snap ring. 

25. Install the servo to the transaxle case. 
(1) Install the servo spring and servo. 
(2) Compress the servo with the SST. 
(3) Install the snap ring. 
(4) Remove the SST. 
(5) Install the piston stem. 
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03UOKB27. 

03UOK2-27 

03UOKX-47 

03UOK2-271 

26. Install the anchor strut. 

Note 
l Interlock the 2-4 brake band and anchor strut as 

shown. 

27. install the 2-4 brake band in the transaxle case so that it 
is fully expanded. 

28. Install the small sun gear and one-way clutch. 
(1) Verify that the thrust bearing and bearing race are in- 

stalled in the correct position. 

(2) Install the small sun gear and one-way clutch while rotat- 
ing it. 

29. Install the clutch assembly. 
(1) Verify that the thrust bearing is installed in the correct 

position. 
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& 
03UOKX-47 

HEIGHT 

03UOKX-47. 

03UOK2-277 

03UOK2-27s 8 

03UOKX-47 8 

(2) Install the clutch assembly while rotating it. 

- 

Note 
l Measure the height difference between the reverse 

and forward drum and the transaxle case. 

Maximum: 0.9mm (0.035 in) 

30. Install the snap ring into the bottom ring groove of the tur- 
bine shaft. 

31. Use the following procedure to adjust the total end play and 
select a suitable bearing race. 
(1) Set the thrust bearing onto the clutch assembly. 

(2) Remove the previously used race and gasket. 
(3) Set the thickest bearing race 2.2mm (0.087 in) onto 

the oil pump. 
(4) Set the oil pump onto the clutch assembly. 
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CLEARANCE(A) 

I 
03UOK2-280 

(5) Measure clearance A between the transaxle case and 
the oil pump. 

(6) Select a suitable bearing race from the chart below. 

Clearance A mm (in) 
Select this bearing race 

mm (in) 
0.91-1.10 (0.036-0.043) 1.2 (0.047) 

0.71-0.90 (0.028-0.035) 1.4 (0.055) 

0.51-0.70 (0.020-0.027) 1.6 (0.063) 

0.31-0.50 (0.012-0.019) 1.8 (0.071) 

0.11-0.30 (0.004-0.011) 2.0 (0.078) 

o-0.10 (O-0.003) 2.2 (0.087) 

(7) Remove the oil pump. 
(8) Place the selected bearing race and a new gasket onto 

the oil pump. 
(9) Install the oil pump onto the clutch assembly. 

Tightening torque: 
19-26 N,m (I .9-2.6 m-kg, 14-19 ft-lb) 

32. Adjust the 2-4 brake band. 
(1) Loosen the locknut and tighten the piston stem to the 

specified torque. 

Tightening torque: 
9-I I N.m (90-l IO cm-kg, 78-95 in-lb) 

(2) Loosen the piston stem 2 turns. 
(3) Hold the piston stem and tighten the locknut to the speci- 

fied torque. 

Tightening torque: 
25-39 N*m (2.5-4.0 m-kg, 18-29 ft-lb) 

33. Install the oil strainer along with a new O-ring to the transaxle. 

Tightening torque: 
8-I I N-m (80-l IO cm-kg, 69-95 in-lb) 

I 
03UOK2-281 
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03UOK2-282 

03UOK2-283 

03UOK2-26 

I  . I  

03UOK2-28 

34. Install the oil pan along with a new gasket. 

Tightening torque: 
8-11 N-m (85-110 cm-kg, 74-95 in-lb) 

- 
Note 
0 Install the magnets in the positions shown in the il- 

lustration. 

35. Align the manual valve with the pin on the manual plate, 
and install the control valve body into the transaxle case. 

Tightening torque: 
1 l-15 Nom (11 O-150 cm-kg, 95-130 in-lb) 

36. Install the solenoid connector and a new O-ring in the trans- 
axle case. 

37. Install a new O-ring on the bracket; then feed the throttle 
cable through the transaxle case and connect it to the throttle 
lever. 

38. Install the throttle cable bracket and attaching bolts. 

Tightening torque: 
@ 8-l 1 N.m (80-l 10 cm-kg, 69-95 in-lb) 
@ 19-26 N#m (1.9-2.6 m-kg, 14-19 ft-lb) 

39. Install the control valve body cover along with a new gasket. 

Tightening torque: 
8-l 1 Nm (85-l 10 cm-kg, 74-95 in-lb) 
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03UOK2-28 

I 
03UOK2-28 

I 

7 

I I 

03UOK2-290 
I I 

40. Install the center differential lock assembly. 

Tightening torque: 
IQ-25 N#m (1 .Q-2.6 m-kg, 14-19 ft-lb) 

41. Turn the rod 1 80° counterclockwise with a flat-tipped screw- 
driver. 

42. Install the bolts. 

Tightening torque: 
Q-14 N-m (90-l 40 cm-kg, 78-122 ft-lb) 

43. Install the differential lock switch. 

Tightening torque: 
20-29 N-m (2-3 m-kg, 14-22 ft-lb) 

44. Install the ball, spring, gasket, and a plug. 

Tightening torque: 
31-47 N.m (3.2-4.8 m-kg, 23-35 ft-lb) 

45. Install the solenoid connector. 

46. Install the pulse generator and fluid thermoswitch. 

Tightening torque: 
Pulse generator 

8-l 1 N.m (80-I 10 cm-kg, 69-95 in-lb) 
Fluid thermoswitch 

29-39 N.m (3.0-4.0 m-kg, 22-29 in-lb) 

I 
03UOK2-291 
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03UOK2-292 

03UOKZ29 3 

-- 
03UOK2-29 4 

03UOK2-295 

03UOK2-296 

47. Install the inhibitor switch. 
(1) Turn the manual shaft to the N position. 
(2) Install the inhibitor switch and loosely tighten the bolts. 
(3) Remove the screw and move the inhibitor switch so that 

the small alignment hole is aligned with the screw hole. 
(4) Set the alignment by inserting an approx. 2.0mm 

(0.079 in) diameter pin through the holes. 
(5) Tighten the bolts to the specified torque. 

Tightening torque: 
8-l 1 N-m (80-l 10 cm-kg, 69-95 in-lb) 

(6) Remove the pin, and install and tighten the screw to 
specification. 

Tightening torque: 
0.4-0.7 N,m (4-7 cm-kg, 4-6 in-lb) 

48. Install the harness with the remaining clip. 

Tightening torque: 
8-l 1 N.m (80-l 10 cm-kg, 69-95 in-lb) 

49. Remove the transaxle from the SST. 
50. Install a new O-ring and install the oil level gauge and oil 

filler tube to the transaxle case. 

Tightening torque: 
7-l 0 N-m (70-I 00 cm-kg, 61-87 in-lb) - 

51. Install the oil pump shaft. 
52. Install a new O-ring onto the turbine shaft. 

53. Fill the torque converter with ATF if it has been drained and 
washed. 

ATF type: M-III or DEXRON-II 

Caution 
l Hold the torque converter in an erect position when 

filling it with ATF, do not allow the fluid to overflow. 
l If the converter does not fit in easily, do not try to 

force it; install carefully. 

54. Install the torque converter in the converter housing while 
rotating it to align the splines. 
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03UOK2-29 
I , 

03UOK2-29 

55. To ensure that the torque converter is installed accurately, 
measure distance A between the end of the torque con- 
verter and the end of the converter housing. 

(A): 13.6mm (0.535 in) 

56. Install engine mount No.1. 

Tightening torque: 
58-67 N#m (5.9-6.8 m-kg, 43-49 ft-lb) 
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INSTALLATION INSTALLATION 
1. Install in the reverse order of removal, referring to Installation 
2. Fill the transaxle with the specified ATF after installation. 
1. Install in the reverse order of removal, referring to Installation 
2. Fill the transaxle with the specified ATF after installation. 

Note. 

80-110 cm-kg, 69-95 in-lb) 

l-27 (2.1-2.8, 15-20) 

7-52 (3.8-5.3, 

A&$ 64-89 (6.5-9.1, 47-66) 

TSd (9.0-12.0, 65-87 

I I La 93-117 (9.5-11.9, 69-86) 

@ : 55-80 (5.6-8.2, 41-59) 0 : 67-96 (6.8-9.8, 49-71) 0 : 64-89 (6.5-9.1, 47-66) 

@ : 37-52 (3.8-5.3, 27-38) 0 : 37-52 (3.8-5.3, 27-38) 0 : 68-77 (6.9-7.9, 50-V N.m (m-kg, R-lb) 

n71 IrlKY.dQ 

- 
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TRANSAXLE AND TRANSFER UNIT K2 
1. Transaxle and transfer 

Installation Note . . . . . . . . . . . . . . . . . . . . . . page K2-277 
2. Oil hose (Outlet side) 

Installation Note . . . . . . . . . . . . . . . . . . . . . . page K2-277 
3. Oil hose (Inlet side) 

Installation Note . . . . . . . . . . . . . . . . . . . . . . page K2-277 
4. Engine mount No.2 
5. Engine mounting member 

Installation Note.. . . . . . . . . . . . . . . . . . . . page K2-278 
6. Starter 
7. Center differential lock motor 
8. Driveshaft 

Installation Note . . . . . . . . . . . . . . . . . . . . page K2-278 
9. Joint shaft 

10. Stabilizer 
Installation Note . . . . . . . . . . . . . . . . . . . . . . page K2-279 

11. Tie-rod end 
12. Exhaust pipe 

03UOK2-300 
I I 

I , 
03UOK2-301 

I 

13. Cross member 
14. Integrated stiffener 
15. Propeller shaft 

Installation Note . . . . . . . . . . . . . . . . . . . . . . page K2-279 
16. Under cover 
17. Differential lock sensor switch connector 
18. Differential lock motor connector 
19. Solenoid valve connector 
20. Inhibitor switch connector 
21. Speedometer cable 

Installation Note . . . . . . . . . . . . . . . . . . . . . . page K2-279 
22. Battery carrier 
23. Battery 
24. Air hose and air cleaner assembly 
25. Splash shield 
26. Wheel and tire 
27. Throttle cable 

Installation Note . . . . . . . . . . . . . . . . . . . . . . page KZ-279 
03UOK2-299 

Installation Note 
Transaxle and transfer 

Caution 
l Do not lean the transaxle and transfer to torque con- 

verter side. 

1, Use an engine hoist, and install the transaxle and transfer. 
2. Mount the transaxle and transfer to the engine. 

3. Install the bolt. 

Tightening torque: 
55-80 N-m (5.6-8.2 m-kg, 41-59 ft-lb) 

Oil hose (inlet and outlet side) 
1. Align the marks, and slide the oil cooler hose onto the oil 

cooler pipe untrl It is fully seated against the ridge. 
2. Install the hose clamp onto the hose at the center of the 

mark and at the angle shown. 
3. Verify that the hose clamp does not interfere with any other 

parts. 

I / 
DOWN 
SIDE 

I I 
03UOKX-497 
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I 

03UOK2-323 

I  ,  

03UOK2-302 

03UOKX-498 

I / 
03UOK2-30: 

03UOK2-30 

Engine mounting member 
1. Tighten the bolts as shown. 

Tightening torque: 
A 37-52 N.m (3.8-5.3 m-kg, 27-38 ft-lb) 
B 64-89 N-m (6.5-9.1 m-kg, 47-66 ft-lb) 

2. Tighten the engine mount No.4 nuts. 

Tightening torque: 
66-93 N.m (6.8-9.5 m-kg, 49-68 ft-lb) 

Driveshaft 

Caution 
l Do not damage the oil seal. 
l After installation, pull the front hub outward to verify 

that the driveshaft is secured. 

1. Replace the clips at the ends of the driveshafts and joint 
shaft with new ones. 

2. Push the driveshafts into the differential with the groove of 
clips upward. 

Note 
l Apply ATF to the oil seal lip. 

3. Install the driveshaft. 

4. Tighten the joint shaft mounting bolts in the order shown. 

Tightening torque: 
42-62 N-m (4.3-6.3 m-kg, 31-46 ft-lb) 
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03UOK2-30 

03UOKX-4E 

-, 

L 
03UOKP306 

5. Install the lower arm ball joint to the knuckle and tighten the 
bolt. 

Tightening torque: 
43-58 N,m (4.4-6.0 m-kg, 32-43 ft-lb) 

Stabilizer 
1, lighten the stabilizer nut so that 17mm (0.67 in) to 19mm 

(0.75 in) of thread is exposed at the end of the bolt. 

Propeller shaft 
1. Align the marks and install the propeller shaft. 

(Refer to Section L.) 

Throttle cable 
1. Connect the throttle cable. 
2. Adjusting the throttle cable. (Refer to page K2-137.) 

03UOK2-307 

- 
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OIL COOLER 

OIL COOLER 
Removal / Inspection / Installation 
Remove in the order shown in the figure. 
Inspect all parts and repair or replace as necessary. 
Install in the reverse order of removal, referrino to Installation Note. 

24-35 (2.4-3.6, 17-26) 

YELLOW MA 

YELLOW MARK 
P 

WHITE MARK 0 REPLACE 

24-35 (2.4-3.6, 17-26) 

N.m (m-kg, ft-lb) 

1. Connector bolts 
Inspect for clogging 

2. Packing 
3. Oil pipes 

Inspect for damage or cracks 

I UP SIDE 

03UOKX-503 

K2-280 

4. Oil hoses 
Inspect for damage or cracks 
Installation note . . . . . . . . . . . . . . . . . . . . . . page K2-253 

5. Hose clamps 
6. Radiator 

Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Section E 

Installation note 
Oil hose 
1. Align the marks, and slide the oil cooler hose onto the oil 

cooler pipe until it is fully seated against the ridge. 
2. Install the hose clamp onto the hose at the center of the 

mark and at the angle shown. 
3. Verify that the hose clamp does not interfere with any other 

parts. 
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Oil pump 

m  Throttle pressure 

m  Throttle modulate pressure 

>;.;.;.;.x . . . . . . . . . . . . . Line pressure 
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!SM Operating line pressure 

%?A Torque converter pressure 



s Throttle pressure 

-&3 Throttle modulate pressure 
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yyA Torque converter pressure 
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HYDRAULIC CIRCUIT 

N RANGE; ABOVE APPROX. 18 km/h (11 mph) 
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E&Q Throttle pressure 

m Throttle modulate pressure 

m Line pressure 

Operating line pressure 

m Torque converter pressure 

2-4 brake band 

Forward clutch 

Oil pump 



K2 HYDRAULIC CIRCUIT 

D RANGE; 2ND GEAR 

“J”“hc-JCJ 
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- Throttle pressure 

i&:2 Throttle modulate pressure 

g:ss Line pressure 

m  Operatmg line pressure 

ZZ?? Torque converter pressure 

2-4 brake band 

Oil pump 
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D Throttle pressure 

m  Throttle modulate pressure 

m  Line pressure 

Operating line pressure 

m  Torque converter pressure 

2-4 brake band 

Oil pump 
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Throttle valve I 

Forward clutc’ 
pressure 

\ 
Reverse clutc 
pressure \ 

14 I l-2 accumulator 

w Throttle pressure 

‘~2-s Throttle modulate pressure 

F&f.. Line pressure 

Operating line pressure 

Tm Torque converter pressure 

&oasb”g 
bypass 

3-2 
capacity 
valve 

Oil pump 



r 
m Throttle pressure 

X;;;> Throttle modulate pressure 

Operating lme pressure 

zfi Torque converter pressure 

2-4 brake band 

Forward clutch 

Oil pump 



/ /’ , f 

Oil pump 

Forward clutch 
pressure 

Reverse clutch 
pressure-, 

~MQC Throttle pressure 

m  Throttle modulate pressure 

g jg j  Line pressure 

Operating line pressure 

m  Torque converter pressure 

2-4 brake band 
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HYDRAULIC CIRCUIT K2 
S RANGE: 3RD GEAR BELOW APPROX. 40 km/h (25 mph) -. 

- 

“aJ”P\L-JJO 

K2-293 



S RANGE; 3RD GEAR ABOVE APPROX. 40 km/h (25 mph) . , 

K2 HYDRAULIC CIRCUIT 
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2-4 brake band m  Throttle pressure 

:; :SL: Throttle modulate pressure 

Line pressure 

Operating line pressure 

T/Z/ Low reducing preSSWe 

EY: Operating low reducing pressure 

a~ Torque converter pressure 

Oil pump 



Forward clutch 

1 / pressure-, 

m  Throttle pressure 

a Throttle modulate pressure 

m  Line pressure 

a Operating line pressure 

/y-/j Low reducing pressure 

::::::::::::y Operatmg low reducibg pressure 

Y///IA Torque converter pressure 

Oil pump 



Forward clutch 
pressure 

reverse clutch 
pressure\ 

@$j Throttle pressure 

m  Throttle modulate pressure 

m  Line pressure 

Operating line pressure 

m  Low reducing pressure 

Torque converter pressure 

LOW 
reduang 

i’ 
II II 

Oil pump 
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I OUTLINE 

OUTLINE 

OUTLINE OF CONSTRUCTION 
1, The propeller shaft is a three-piece, four-joint type with two center bearings for support. 

03UOLX-802 -- 

SPECIFICATIONS 

Item 

Length 

Outer diameter 

mm (in) 

mm (in) 

Model MTX ATX 

Ll 834.3 (32.84) 836.5 (32.93) 
L2 634.0 (24.96) 
l-3 437.0 ~17.20) 
Dt 75.0 (2.95) 
D2 57.0 (2.24) 
D3 1 57.0 (2.24) 

03UOLX-803 

LdBRO JOINTS 

I I 

DOUBLE OFFSET JOINTS 

t-2 



PROPELLER SHAFT L 
PROPELLER SHAFT - ---- ------ ------ - 

I MTX 
1 

A three-piece, four-joint type propeller shaft is used. 
By employing two center bearings for support of the propeller shaft assembly, the shaft’s flexability is in- 
creased, thus reducing the amount of vibration and noise at high speed. 
A constant-velocity joint, matched with either the automatic or manual transaxle, is employed at the front 
of the front propeller shaft for smoother power flow and improved riding comfort. 
A Ltjbro joint is used for the front joint of MTX models for reduction of torque fluctuation, vibration and noise 
at the high-rpm range. 
A double-offset joint, with low thrust resistance, is used for the front joint of ATX models for reduction of idle 
vibrations. 

L-3 



L TROUBLESHOOTING GUIDE, PROPELLER SHAFT 

TROUBLESHOOTING GUIDE 

Problem 

Vi bration 

Abnorma! noise 

Possible cause Action Page 

Bent propeller shaft Replace L- 5 
Improperly installed universal joint snap ring Repair L- 7 
Worn or damaged center bearing Replace L- 7 
Loose center bearing mounting bolts Tighten L- 5 
Loose yoke mounting bolts Tighten L- 5 
Improperly assembled center bearing yoke Repair L- 7 
Worn or damaged bearing cup Replace L- 7 
Improperly installed universal joint snap ring Repair L- 7 
Worn or damaged center bearing Replace L- 7 
Loose yoke mounting bolts Tighten L- 5 
Incorrect txooeller shaft alianment anale Adiust L- 5 

03UOLX-805 

PROPELLER SHAFT 

PREPARATION 
SST 

49 0839 425C 

Puller set, 
bearing 

Body 

For 
removal of 
center 
companion 
flange and 
center bearing 

For 
installation of 
center bearing 
support assembly 

49 0636 145 

Puller, fan pulley 
boss 

49 HO25 003 

Installer, bearing 

For 
removal of center 
bearing support 
assembly 

For 
installation of 
center bearing 
support assembly 

L-4 



PROPELLER SHAFT L 
REMOVAL / INSPECTION I INSTALLATION 
1. Remove in the order shown in the figure, referring to Removal Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Install in the reverse order of removal, referring to Installation Note. 

t.JJ 27-30 
(2.8-3.1, 20-22) 

I 

/ 37-51 (3.82.3, 27-38) 

v 

@ 37-51 (3.8-5.3, 27-38) 

N-m (m-kg, B-lb) 
,-In, 1*1 ” nn 

1. Nut 8. Bolt 14. Washer 
Removal Note =,.. page L-6 9. Lock washer 15. Spacers 

2. Washer IO. Nut Removal Note . . . . page t-6 
3. Nut 11. Propeller shaft 16. Bushing 
4. Washer Inspection , ,. . . . . . . . , page L-9 17. Spacer 
5. Bolt Installation Note.. page L-6 18. Washer 
6. Lock washer 12. Bushing 19, Spacer 
7. Nut 13. Spacer 

L-5 



PROPELLER SHAFT 

Removal Note 
Nuts 
1. Before removing the propeller shaft, mark the flanges for 

proper reassembly. 

03UOLX-808 

03UOLX-8f 

SPACER 

FRONT StDE 

I REAR SIDE 

1 
7 

Spacers 
1. Identify the specers for proper reassembly. 

Installation Note 
Propeller shaft 
1. Align the marks and install the propeller shaft, 

2. Verify that there is no abnormal noise or vibration when driv- 
ing the vehicle. 

Note 
l The spacer on each side must be the same size. 

3. If noise or vibration seems to be the result of incorrect pro- 
peller shaft alignment angle, substitute different spacer at 
the center bearing support assembly to eliminate the 
problem. 

No spacer 

4.5 (0.18) 

10.0 (0.39) 

Spacer size mm (in) 

1.6 (0.06) 

6.0 (0.24) 

13.0 (0.51) 

3.2 (0.13) 

8.0 (0.31) 

L-6 



PROPELLER SHAFT L 
OVERHAUL 

Caution 
l Use pads in the vise to prevent damaging the part. 

1. Disassemble in the order shown in the figure, referring to Disassembly Note. ’ 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

-18, 115-130) -18, 115-130) 

\ REPLACE 

@SELECTIVE 

REPLACE 

N-m (m-kg, ft-lb 

1, Snap ring 6. Yoke (Diff side) 
Disassembly Note ..,.....,......,.,..... page L- 8 7. Nut 
Assembly Note . . . . . ..*.....~.I*..f...I.l. page L-10 Disassembly Note.. I $. . . . . , . . , . . , . . , . . . . page L- 8 

2. Bearing cup Assembly Note .*...*....I.............I.. page L- 9 
Disassembly Note. . . . . . , . . . .., . . . . . , . . . . page L- 8 8. Lock washer 
Inspect for damage, wear and 9. Yoke 

rough rotation IO. Center bearing support assembly 
Assembly Note ,...~...........1S......... page L- 9 Disassembly Note.. _.... m . . . . . . . . . . . *.*. page L- 8 

3. Spider Inspect for damage and rough rotation 
4, Front propeller shaft Assem bly Note ,..,..,..,..m.....e.....e*. page L- 9 

inspection ..**.*...n..m.....,.....n..,..m..I. page L- 9 II. Center propeller shaft 
5. Rear propeller shaft Inspection . . . . , . . , . . . . . . . . , . . . . . . . . ..= . . m . . . . page L- 9 

Inspection . . . . . , . . . . . , . . . . . . . . . . . , . . . . . , . . . . . page L- 9 

L-7 



L PROPELLER SHAFT 

03UOLX-813 
I 

STGOLX-013 

03UOCX-814 

Disassembly Note 
Snap ring 
1 1 Mark the yoke and propeller shaft for proper reassembly. 

2. Ctamp the propeller shaft in a vise. 
3. Remove the snap ring. 

Bearing cup 
1. Push one bearing cup out of the propeller shaft by tapping 

the propeller shaft yoke. 
2. Remove the opposite bearing cup in the same manner. 
3. Separate the propeller shaft and yoke. 
4. Clamp the yoke in a vise. 
5. Remove the bearing cups and the spider from the yoke as 

in Steps 1 and 2. 

Locknut 
1. Align the marks on the center propelter shaft and yoke. 
2. Remove the nut and lock washer. 
3. Remove the yoke with the SST. 

Center bearing support assembly 
1. Remove the center bearing support assembly with the SST. 

1 
03UOLX-8 15 
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PROPELLER SHAFT L 

03UOtX-816 

03UOLX-817 

03UOLX-818 
1 

03UOLX-819 

Inspection 
Center propeller shaft 

Caution 
l Replace the center propeller shaft as an assembly 

if runout is excessive. 

1 I Measure the center propeller shaft runout with a dial in- 
dicator I 

Runout: 0.4mm (0.0157 in) max. 

Assembly Note 
Center bearing support assembly 
1. Install the center bearing support assembly with the SST. 

Nut 
1. Align the marks on the center propeller shaft and yoke. 
2. Install the nut. 

Tightening torque: 
157-177 N-m (16-18 m-kg, lf6--130 ft-lb) 

Bearing cup 

Caution 
l Do not reuse the snap rings, bearing cups, or spider. 

1. Apply lithium based grease to the roller bearings inside the 
bearing cups. 

2. Clamp the yoke in a vise. 

3. Set the new spider into the yoke and tap in a bearing cup 
using the spider to hold the rollers. 

4. Slide the yoke to the opposite side and install the other bear- 
ing cup. 

03UOLX-820 

L-9 



PROPELLER SHAFT 

I 

9TGOLX-024 

03UOLX-82 1 

ONOLX-82; 

Snap ring 

Caution 
l Use only new snap rings and ones of the same 

thickness. 

1. Install the thinnest snap rings 

Caution 
l Align the marks on the propeller shaft and yoke. 

2. Install the yoke to the propeller shaft. 
3. Lightly tap the yoke and propeller shaft flanges with a plas- 

tic hammer to seat the cups. 

4. Measure the starting torque of the spider. 

Starting torque: 
0.29-0.98 Mm (3-10 cm-kg, 2.60-8.68 in-lb) 

5. Install different snap rings to adjust the starting torque if 
necessary. 

Snap ring thicknesses (19 types) 
mm (in) 

- 

1.21 (0.0476) 1.22 (0.0480) 

1.23 (0.0484) 1.24 (0.0488) 

‘I .25 (0.0492) 1.26 (0.0496) 

1.27 (0.0500) 1.28 (0.0504) 

f  -29 (0.0508) 1.30 (0.0512) 

1.31 (0.05l6) 1.32 (0.0520) 

1.33 (0.0524) 1.34 (0.0528) 

f  -35 (0.0531) i .36 (0.0535) 

1.37 (0.0539) 1.38 IO.05431 

I 1.39 (0.0547) I 

L-10 
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M INDEX 

INDEX 

OIL SPECIFICATtON 
ABOVE -18OC (OOF): GL-5, SAE 90 
BELOW -18OC (OOF): GL-5, SAE 80W 

1. Rear axle 
Removal I Inspection I Installation .,...., M- 7 
Disassembly / Inspection / Assembly... M- 8 

2. Rear driveshaft 
Inspection I Removal I Installation . . . . . . . M-l 2 
Disassembly / Inspection / Assembly.. . M-l 3 

3, Rear differential 
Differential oil ..,.....,.....,......,... a . . . . . . . . . . *.. M-l 7 
Oil seal (Output shaft) ,.....,...,...... 1 . . . . . . . M-l 8 
Removal ! Instailation = .*. #. . -. . *,. =,. . , . . , . . . . , . M-20 
Overhaul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,...... M-22 
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OUTLINE M 
OUTLINE 

OUTLINE OF CONSTRUCTION 

- 
1. Constant-velocity joints, which feature low rotational fluctuation and low noise, and show excellent vibra- 

tion resistance, are used for the driveshafts. 
2. Joint shafts are used for all models, and, because of the resultant equal lengths of the left and right driveshafts, 

torque-steer during sudden acceleration from a stop is reduced. 
3. The rear differential is a standard non-limited-slip differential. 
4. Angular type ball bearings are employed for the rear wheel bearings for improved durability and serviceability. 

03UOMX-803 

SPECIFICATlONS 

Model 

Item - 
Rear axle h 

Wheel bearing axial play Maximum mm (in) 
Rear differential 
Reduction gear 
Diff erentlal gear 
Reduction ratio 

Ring gear 
Number of teeth 

Drive pinion gear 
Grade 

Differential oil Viscosity 
Above -18OC (O*F) 

Below -18OC (O*F) 
Amount liter (US qt, Imp qt) 

MTX 
BP SOHC 

ATX 

0.05 (0.002) 

Hypoid gear 
Straight bevel gear 

3.909 
43 
II 

API Service GL-5 
SAE 90 

80W 
0.65 (0.69, 0.57) 

1 Rear driveshaft I 

Joint type 
1 Inside Double-offset ioint I 
1 Outside Bell joint 1 

Length of joint 
Right 
Left 

mm (in) 689 (27.12) 
mm (in) 659 (25.94) 

Shaft diameter 
I  1 

mm {in) 21 (0.82) 
03UOMX-804 
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M REAR AXLE AND DIFFERENTIAL 

REAR AXLE AND DIFFERENTIAL 

REAR AXLE 

KNUCKLE 

I 

Wheel Bearings 

WHEEt BEARING 

Angular type ball bearings, for which the bearing preload is set by tightening the driveshaft nut to the speci- 
fied torque, are employed for the wheel bearings, thus improving durability and serviceability. 

M-4 



SUPPLEMENTAL SERVICE INFORMATION, TROUBLESHOOTING GUIDE M 
SUPPLEMENTAL SERVICE INFORMATION 

The following points in this section are changed in comparison with Workshop Manual (I 195-l O-89E). 

Troubleshooting guide 
l Rear axle 
l Rear differential 
Rear axle 
l Removal I inspection I Installation 
l Disassembly I Assembly 
Rear driveshaft 
l Inspection I Removal I Installation 
l Disassembly I Inspection I Assembly 

Rear differential 
l Removal I InstaHation 
l Overhaul 
Differential oil 
l Inspection 
l Replacement 

03UOMX-806 

TROUBLESHOOTING GUIDE 

REAR AXLE 

I Problem Possible Cause Action Page 

Abnormal noise Bent bearing housing 
Bent driveshaft 
Worn or damaged wheel bearing 
Worn driveshaft spline 

Replace 
Replace 
Replace 
Replace 

- 
M-12 
M- 8 
M-13 

03UOMX-807 

DlFFERENTlAL (STANDARD) 

Problem 

Abnormal noise 

Heat buildup 

Oil leakage 

No differential 
operation 

Possible Cause 

Insufficient differential oil 
Incorrect differential oil 
Improperly adjusted ring gear backlash 
Poor contact of ring gear teeth 
Worn or damaged side bearing 
Worn or damaged ring gear 
Worn or damaged drive pinion bearing 
Worn or damaged pinion and side gear 
Seized side gear and case 
Worn side gear spline 
Worn pinion shaft 
Loose companion flange nut 
Worn thrust washer 
Improperly adjusted side gear preioad 
Improperly adjusted drive pinion gear preload 

Insufficient differential oil 
Insufficient gear bat klash 
Excessive bearing preioad 

Excessive differential oil 
Loose differential carrier 
Worn or damaged oil seal 

Misassem bled 

Action 

Add oil 
Repface 
Adjust 
Adjust 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Replace 
Tighten 
Replace 
Adjust 
Adjust 

Add oil 
Adjust 
Adjust 

Remove oil 
Tighten or repair 
Replace 

Repair 

Page 

M-17 
M-17 
M-29 
M-29 
M-22 
M-22 
M-22 
M-22 
M-22 
M-22 
M-22 
M-28 
M-28 
M-28 
M-27 

M-l 7 
M-28 
M-28 

M-17 
M-31 
M-18 

M-22 

03UOMX-808 
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M REAR AXLE 

REAR AXLE 

PREPARATION 
SST 

49 GU30 370 

Plate, removing 

49 GO33 102 

Handte 
(Part of 
49 8026 1AO) 

49 F027 005 

Attachment 62 
(Part of 
49 FO27 OAI) 

49 F027 009 

Attachment 
68 & 77 
(Part of 
49 F027 OAI ) 

49 F027 OAl 

Installer set, 
bearing 

49 GO30 795 

Installer, 011 seal 

For 
removal of wheel 
hub and wheel 
bearing 

For 
removal of wheel 
hub 

For 
removal of wheel 
bearing 

For 
installaton of 
wheel bearing 

For 
installatjon of 
wheel bearing 

For 
installation of 
wheel bearing 

49 GO30 727 

Attachment A 
(Part of 
49 6026 fA0) 

For 
removal of wheel 
hub 

49 GO30 797 For 

Handle 
(Part of 
49 GO30 795) 

removal of wheel 
hub 

I I 

49 F027 007 

Attachment 72 
(Part of 
49 F027 OAl) 

For 
installation of 
wheel bearing 

49 VOOI 795 

Installer, oil seal 

For 
installation of oil 
seal 

- 

49 6026 IA0 

Puller, wheel hub 

For 
removal of wheel 
hub 

03UOMX-809 
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REAR AXLE M 
DISC BRAKE TYPE 
Preinspection 
Wheel bearing play 
1. Remove the wheel and tire. 
2. Remove the brake caliper assembly. 
3. Position a dial indicator against the wheel hub. Push and 

pull the wheel hub by hand in the axial direction and meas- 
ure the wheel bearing play. 

4. If the bearing play exceeds specification, check and adjust 
the wheel hub nut torque or replace the wheel bearing if 
necessary. 

Maximum wheel bearing play: 0.05mm (0.002 in) 

Removal I Inspection I Installation 
1. Remove in the order shown in the figure, referring to Removal Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Install in the reverse order of removal, referring to Installation Note. 

N-m (m-kg, R-lb 

1~ Wheel and tire 
2. Wheel hub nut 

Installation Note . . . . . . . . . . . . . . . . . . . . . . ..I.. page M-8 
3. Brake caliper assembly 

Service ,,.....,....,~,,..,..,..............I..... Section P 
4. Disc ptate 

Service ,..,.,..,. e ,............. 1 ,... m .,..,....., Section P 

5. Trailing link 
6. Lateral link 
7. Shock absorber 
8. Wheel hub, knuckle 

Disassembly I Inspection I 
Assembly . . . . . . . . . . . . . . -. . , . , . . , . %,. . . . . , . . . page M-8 

M-7 



REAR AXLE 

1. Install a new nut, and stake it as shown, 

#77-235 N-ti (W-24 m-kg, 130-174 Mb) 

03UOMX-812 

Disassembly I Inspection / Assemblv 
I. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

4 *‘I OWOMX-813 
I. UII sear 

Disassem bly Note 
......m..mI 1 ..,...... 1 page M- 9 

Assembly Note page M-l 1 
2. Wheel hub 

Disassembly Note 
. .., .-. . . . . . ,. . . . . . . . . page M- 9 

Inspect for cracks and oth- 
er damage 
Assembly Note page M-l 1 

3. 
4. 

5. 

Retaining ring 
Wheel bearing 

Disassembly Note 
.Ie,.b . . . . . . . . . . . . . . . . page M- 9 

Assembly Note page M-10 
Dust cover 

Disassembly Note 
.m..m..m..m..m..m.l... page M-l 0 

Inspect for damage and 
distortion 
Assembly Note page M-10 

6. Knuckle 

7. 

Inspect for cracks and oth- 
er damage 

Wheel stud 
Disassembly Note 

. . . . . . . . . . . . . . . . . . . . . . page M-l 0 
Assembly Note page M-IO 

M-8 



REAR AXLE 

I  

03UOMX-814 
7 

1 0 I / 
/ 

I 
03UOMX-815 

03UOMX-8 1 t 
I 

I 

<__- ’ 

03UOMX-81 i 

Disassembly Note 
Oil seal 
1. Remove the oil seal with a screwdriver. 

WheeC hub 
1. Remove the wheel hub from 

a press. 
the knuckle with the SST and 

Caution 
l Support the wheel hub by hand to prevent It from 

falling. 

2. Move the inner bearing race away from the axle with a ham- 
mer and chisel. 

3. Set the SST between the wheel hub and bearing inner race, 
and remove the bearing inner race. 

Wheel bearing 

Caution 
l Do not reuse the removed wheel bearing. 

1. Remove the wheel bearing from the knuckle with the SST 
and a press. 

M-9 



M REAR AXLE 

03UOMX-819 

I 
03UOMX-82 

I 

03UOMX-827 
r 

Assembly Note 
Wheel stud 
1, install the new wheel studs with a press. 

.- 

03UOMX-822 

Dust cover 
1 I Mark the new dust cover the same as the one removed, 
2. Align the marks of the new dust cover and the knuckle. 

Caution 
l Install the new dust cover as shown. 

3. lnstali the new dust cover. 

Wheel bearing 
1. Press the new wheel bearing in with the SST. 

03UOMX-82: 

Dust cover 

Caution 
l Do not remove the dust cover if not necessary. 
l Do not reuse the removed dust cover. 

1. Mark the dust cover and knuckle for proper reassembly. 
2. Remove the dust cover with a chisel. 

Wheel studs 

Caution 
l Do not remove the wheel studs unless necessary. 
l Do not reuse the removed wheel. 

1. Remove the wheel studs with a press. 

M-10 



REAR AXLE M 

03UOMX-824 

Wheel hub 
1. Press the wheel hub in with the SST. 

Oil seal 

Caution 
l Use a new oil seal, and apply grease to the lip of 

the seal. 
l Install the oil seal flush with the knuckle. 

1. lnstal I the new oil sea I with the SST. 

03UOMX-Ot 4 
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M REAR DRIVESHAFT 

REAR DRIVESHAFT 

DOUBLE-OFFSET JOINT 
Inspection / Removal / Installation 
1. Inspection the rear driveshaft, referring to Inspection. 
2. Remove in the order shown in the figure, referring to Removal Note. 
3. Install in the reverse order of removal, referring to Installation Note. 

-117 (8.7-l 1.9, 83-8 

235-318 (24.0-32.5, 

88-l 18 (9.0-12 

173-235) 

.O, 85-87) 

N-m (m-kg, ft-tb) 

03UOMX-826 

1. Wheel nuts 
2. Wheel and tire 

5. Bolt (Trailing link) 

3. Wheel hub nut 
6. Bolt (Lateral link) 
7. Rear driveshaft 

4. Nut (Driveshaft) 
Removal Note 

Disassembly / Inspection / 
..*n..m....I..I.,,..n.....,, page M-13 Assembly ..m.............*.........m..,,., page M-13 

03UOMX-82’ 

Inspection 
Driveshaft 
1. Check the dust boot on the driveshaft for cracks, damage, 

leaking grease, and loose boot bands. 
2. Check the driveshaft for bending, cracking, and wear of 

joints or splines. 
Replace the driveshaft if necessary. 



REAR DRWESHAFT M 
Removal Note 
Nuts (Driveshaft) 
1. Before removing the driveshaft, mark the driveshaft and out- 

put shaft for proper reassembly. 

03UOMX-828 

Disassembly / Inspection I Assembly 
1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect aH parts and repair or replace as necessary. 
3 Assemble in the reverse order of removal, referring to Assembly Note. 

Caution 
l Secure the driveshaft in a vise with protective material (such as copper plates) on the vise jaws. 
l Be careful that dust or other foreign material does not enter the ball joint while the work is 

being performed. 
l Do not disassemble the wheel side ball joint. 
l Do not wash the ball joint unless it is being disassembled. 

@REPLACE 
13 P I 

03UOMX-82: 

I. Boot band 7. Cage 10. Boot band 
2. Boot band Disassembly Note 11. Boot 
3. Clip .m..m..n..n..,...m..m. page M-14 Disassembly Note 

Disassembly Note Assembly Note page M-l 5 . . . . . . . . . . . . . . . . . . . . . . page M-14 
..,.....,....,.I,..,.. page M-l 4 8. Inner ring Assembly Note page M-15 

4. Outer ring Disassembly Note 12. Axleshaft 
5. Ball .r..m..m..m..m..n.*,.. page M-14 Inspect for bending, twist- 
6. Snap ring 9. Bout ing and other damage 

Disassembly Note Disassembly Note 
. . . ..*...............* page M-14 . . . . . . . . . . . . . ..*...... page M-14 

M-13 



M REAR DRIVESHAFT 

03UOMX-83t 

Disassembly Note 
Clip 

Caution 
l Mark with paint, do not use a punch. -- 

1. Mark the outer ring and the cage for proper reassembly. 
2. Remove the ciip with a screwdriver. 

Snap ring 

Caution 
l Mark with paint, do not use a punch. 

1 I Mark the axleshaft, the cage and the inner ring for proper 
reassembly , 

2. Remove the snap ring with snap-ring ptiers. 

Cage 
1. Turn the cage approximately 3CP, then puH it away from 

the inner ring. 

03UOMX-831 

- 

03UOMX-833 

TAPE 

I 

Inner ring 
1. Remove the 

a hammer. 
inner ring from the driveshaft with a bar and 

Boot 

Caution 
l Do not remove the boot (wheel side) if not 

necessary. 

1. Wrap the splines of the driveshaft with tape to prevent 
damaging the boot. 

2. Remove the boot. 
-’ 

03UOMX-834 
M-14 



REAR DRIVESHAFT M 

DIFFERENJ1AL SIDE WHEEL SIDE 

03UOMX-835 
1 .Wrap the splines of the wheel side of the shaft with tape 

and install the boot and a new boot band. 

Assembly Note 
Boot 

Caution 
. The wheel-side and transaxle-side boots are 

different. 

A: 89.9mm (3.54 in) 
B: 85.2mm (3.35 in) 

03UOMX-836 
Caution 
l Do not use other than the specified grease. 

2 -Apply molybdenum disulfide grease to the joint. 

Quantity 
Differential side: 75 g (2.64 oz) 
Wheel side : 80 g (2.82 oz) 

I  

03UOMX-837 
3, Measure the length of the driveshaft. 

Standard length 
Right side: 689mm (27.12 in) 
Left side : 659mm (25.94 in) 

03UOMX-838 
Cage 
1 , install the cage at approximately 30° from the mark, then 

align the marks. 

M-15 



M REAR DlFFERENTlAL 

REAR DIFFERENTIAL 

PREPARATION 
SST 

49 0107 680A 

Engine stand differential carrier 

49 s1.20 710 

Holder, coupling 

49 0839 425C 

49 0710 520 

Pulter, bearing 

49 F401 330B 
installation of 

49 8531 565 

Pinion mode1 

Gauge block 
installation of oil 

49 0259 720 

Wrench, diff. side 
bearing adlusting 

49 GO38 338 

Attachment E 
measurement of 

instaflation of 
49 F401 3368 

Attachment 8 
instailation of 

M-16 



REAR DtFFERENTtAL M 

49 MOO5 796 

Body 
(Part of 
49 MOO5 795) 

For 
installation of oil 
seal 

FILLER PLUG 
u 

9MUOMX-03; 

03UOMX-840 

DIFFERENTIAL OIL 
Inspection 
1. Remove the filler plug. 
2. Verify that the oil is at the bottom of the filler plug hole. 

If it is low, add the specified oil. 
3. Install the filler plug. 

Tightening torque: 
39-54 Nom (4.0-5.5 m-kg, 29-40 ft-Ib) 

Replacement 
1 I Remove the filler and drain plugs. 
2. Drain the differential oil into a suitable container. 
3. Wipe the plugs clean. 
4. Install the drain plug and washer. 

Tightening torque: 
39-54 Mm (4.0-5.5 m-kg, 29-40 ft-lb) 

5. Add the specified oil from the fitler plug until the level reaches 
the bottom of the plug hole. 

Specified oil 
Type: 

Above -18% (OOF): GL-5, SAE 90 
Below -18OC (OOF): Gt-5, SAE 80W 

Capacity: 0.65 liter (0.6 US qt, 0.5 tmp qt) 

6. Install the filler plug, 

Tightening torque: 
39-54 Nmrn (4.0-5.5 m-kg, 29-40 ft-lb) 

M-f 7 



M REAR DIFFERENTIAL 

03UOMX-842 

I LATERAL LINK I TRAIUNG LINK 

03UOMX-843 
I  

03UOMX-844 

03UOMX-845 

OIL SEAL (OUTPUT SHAFT) 
Replacement 
1 I Jack up the vehicle and support it with safety stands. 
2. Drain the differential gear oil. 

Note 
l Mark the driveshaft and output shaft flanges for 

proper reassembly. 

3. Separate the driveshaft from the differential, and suspend 
it as shown in the figure. 

4. Remove the lateral link. 
5. Remove the trailing link. 
6. Pull the wheel hub out to separate the driveshaft from the 

output shaft. 

7. Remove the output shaft with two pry bars as shown in the 
figure. 

8. Remove the oil seal with a screwdr .iver. 

9. Apply lithium-base grease to the new oil seal lip and install 
it with the SST. 

03UOMX-846 



REAR DIFFERENTIAL 

03UOMX-847 

TRAILING LlNK LATERAL LINK J 
muoMx-848 

03UOMX-84! 

10. Install a new clip at the end of the output shaft. 
11. Install the output shaft into the side gear by lightly tapping 

with a plastic hammer. 
12. Verify that the output shaft is hooked 

pulling it by hand. 
into the side gear by 

13. Install the lateral link. 

Tightening torque: 
63-75 N-m (6.4-7.6 m-kg, 46-55 ft-lb) 

14. Install the trailing link. 

Tightening torque: 
49-59 N-m (5.0-6.0 m-kg, 36-43 ft-lb) 

15. Align the marks and reinstall the driveshaft. 

Tightening torque: 
49-59 N-m (5.0-6.0 m-kg, 36-43 ft-lb) 

16. Add the specified oil through the filler plug hole until it 
reaches the bottom of the hole. 

Specified oil 
Type: 

Above -18*C @OF): GL-5, SAE 90 
Below -18*C (OOF): GL-5, SAE 80W 

Capacity: 
0.65 liter (0.6 US qt, 0.5 Imp qt) 

17. Install the filler plug and a new gasket. 

Tightening torque: 
39-54 N-m (4.0-5.5 m-kg, 29-40 ft-lb) 

M-19 



M REAR DlFFERENTlAL 

REAR DIFFERENTIAL 
Removal / Installation 

Note 
l Drain the differential oil before removal. 

1. Remove in the order shown in the figure, referring to Removal Note. 
2. Install in the reverse order of removal, referring to Installation Note. 

27-N I 
(2.8~-3.f, 20-22) 

53-63 (5.5-6.5, 39-47) 

93-I 16 (9.5-l 1.9, 68-86) 

53-83 (5.5-6.5, 39-47) 
/ 

85-l 16 (8.7-l 1.9, 62-88) 

N-m (m-kg, f&lb) 

03UOMX-851 

1. Propeller shaft 4. Trailing link 6. Rear differential 
Service . . . . . . . , . . , . . . . . Section t 5. Driveshaft Disassembly Note 

2. Wheel and tire Disassembly Note ..I...*,....*...m..m..,. page M-21 
3. Lateral link .......I...~..,.,.....I. page M-21 Assembly Note page M-21 

Assembly Note page M-21 Overhaul . . . . . . . . . . page M-22 

M-20 



REAR DIFFERENTIAL M 

- - 
03UOMX-85: ; 

03UOMX-853 

03UOMX-854 

Removal Note 
Driveshaft 
1. Before removing the driveshaft, mark the driveshaft and out- 

put shaft for proper reassembly. 

2. Pull the wheel hub out to separate the driveshaft 
output shaft. 

from the 

Rear differential 
1. Support the differential with a jack while removing it. 

Installation Note 
Rear differential 
1. Support the differential with a jack while installing it. 

Tightening torque: 
Front: 45-68 Nom (4.6-6.9 m-kg, 33-50 ft-lb) 
Rear: 93-116 NDm (9.5-11.9 m-kg, 68-86 ft-lb) 

03UOMX-855 
Driveshaft 
I. Align the marks and reinstall the driveshaft. 

Tightening torque: 
53-63 Nlm (5.5-6.5 m-kg, 39-47 ft-lb) 

1 I 

03UOMX-856 

M-21 



M 
Overhaul 

REAR DlFFERENTlAl 

Caution 
l Install the differential carrier within 10 min. after applying sealant. Allow the sealant to set 

at feast 30 min. after installation before filling the differential with the specified oil. 

1. Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

-53 (4.0-5.5, 28-39) 

CLIP, REPLAC 

\ 39-43 {4X+5.5, 28-39) 

37-51 {3.8-5.3, 27 

N-m (m-kg, Wb) 

03UOMX-857 

M-22 



REAR DIFFERENTIAL 

1. Differential gear assembly 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . . page M-24 

2. Output shaft 
Disassembly Note .....I..I.I......I. I ,. page M-24 
Assembly Note .,....,.....,.I...~..,..., page M-31 

3. Differential case 
Assembly Note . ,. . ,. . ,. = . . *.. . . . . , . . ,. . . page M-31 

4. Lock plate 
5. Bearing cap 

Disassembly Note . . . . . . . . . . . . . . . . . . . . . 1 page M-24 
6. Adjusting screw 

Disassembly Note .I...f................ page M-24 
7. Bearing outer race (Side bearing) 
8, Nut (Companion flange) 

Disassembly Note .,..,..,.,,.... 1. .*... page M-24 
Assem biy Note . . ,. . ,. , . . . . . . . . , .+. . . , . . a page M-28 

9. Washer 
10. Companion flange 

Disassembly Note.. . . ,. . . . . . . . , . . . . . . . . page M-24 
Inspect splines for cracks and other 
damage 
Assembly Note . . . . 1 . . . . . ...=.. s . . . . . . . . . page M-28 

1 I, Oil seal (Companion flange) 
Assembly Note ,. . . . . . . . . . . . . . . . . , . . . . . . . page M-28 

12. Drive pinion 
Assembly Note .EII.....I........I.....I. page M-25 
Inspect splines for cracks and other 
damage 

13. Spacer 

14. Bearing inner race (Front bearing) 
Inspect for rough rotation 

15. CoHapsible spacer 
16. Bearing inner race (Rear bearing) 

Disassembly Note ....I....I..I......... page M-25 
Inspect for rough rotation 

17. Bearing outer race (Rear bearing) 
Disassembly Note.. , . . ..*. . , . . . . , . . , . . , page M-25 

18. Bearing outer race (Front bearing) 
Disassembly Note . . . . . . . . . . . . . . . . . . . . . . page M-25 

19. Differential carrier 
20. Ring gear 

Inspect for cracks and other damage 
21. Roll pin 

Disassembly Note . . . . . . . . . . . -..- . . . . . . . page M-25 
22, Pinion shaft 
23. Pinion gear 

Inspect for cracks and other damage 
24. Thrust washer 
25. Side gear 

Inspect for cracks and other damage 
26. Bearing inner race (Side bearing) 
27. Gear case 
28. Final gear set 
29. Oil seal (Output shaft) 

Assem bl y Note I,......,..,.............. page M-31 
03UOMX-858 
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WI REAR DIFFERENTIAL 

1 

03 UOMX-859 

WdlJVMh-ouu 

03UOMX-861 
I I 

03UOMX-862 

Disassembly Note 
Differential gear assembly 
1. Mount the differential carrier on the SST. 

Output shaft 
1. Remove the output shaft with a pry bar as shown in the 

figure. 

Bearing cap 
1. Mark one bearing cap and the carrier. 

Adjusting screw 
1. Mark one adjusting screw and the carrier. 

Nut (Companion flange) 
1. Hold the companion flange with the SST and remove the 

nut. 

Companion flange 
1. Remove the companion flange with the SST. 

03UOMX-863 

M-24 



REAR DIFFERENTIAL M 

03UOMX-864 

03UOMX-865 

- 

03UOMX 

I 

SMUOMX-07t 

03UOMX-86 

Drive pinion 
1, Push out the drive pinion by attaching a miscellaneous nut 

to the drive pinion and tapping it with a copper hammer. 

Bearing outer race (Front), (Rear) 

Note 
l Identify the bearing outer races for proper 

sembty. 
reas- 

ng the 7. Remove the bearing outer races by alternately tappi 
races at the two grooves in the carrier. 

Bearing inner race (Rear bearing) 

Note 
l Support the drive pinion by hand SO that it does not 

fall. 

I. Remove the rear bearing with the SST. 

Knock pin 

Note 
l Tap out toward the ring gear side- 

1. Secure the gear case in a vise and remove the knock pin. 

Bearing inner races (Side bearing) 

Note 
l Do not remove the bearing inner races if not 

necessary. 
l Replace the bearing inner races with new bearings 

if removed. 

1. Remove the side bearings from the gear case with the SST. 

M-25 



M REAR DIFFERENTIAL 

03UOMX-868 
I  

1’ SPACER 

REAR BEARfNG 
INNER RACE 

FRONT BEARlNG 
INNER RACE I LA 

IL- 
COMPANION 
FLANGE 

Assembly Note 
Bearing outer race 
1. Install the front and rear bearing outer races with a brass 

drift and a hammer. 

Adjustment of pinion height 
1. Adjust the drive pinion height as follows with the SST, 

Note 
l Use the spacer that was removed. 
l Do not install the collapsible spacer. 

a> Install the bearing inner race (rear), spacer, O-ring and SST. 
b) Install the bearing inner race (front), companion flange, 

washer, and nut. 
c) Tighten the nut just enough so that the SST can be turned 

by hand. 

- 

d) Place the SST on a surface plate and set the dial indicator 
to “Zero”. 

97UOMX-082 
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REAR DIFFERENTIAL Iv1 

I 
03UOMX-871 

97UOMX-084 

Mark 

08 

11 

14 

.- 17 

20 

23 

26 

Thickness 
3.08mm 

10;.;;;3 

(0.1224 in) 
3.14mm 

(0.1236 in) 
3.17mm 

(0.1248 in) 
3.20mm 

‘o;;yg$, 

(0,127t in) 
3.26mm 

(0.1283 rn) 

Mark 

29 

32 

35 

38 

41 

44 

47 

Thickness 

3.29mm 
‘o;lIgi;~’ 

‘c$&o7$) 

‘“;$!JJll’ 

(0.1331 in) 
3.41mm 

y3$3~) 

to.1354 in) 
3.47mm 

(0.1366 rn) 1 
97UOMX-085 

03UOMX-87 

03UOMX-87 

e) Place the SST atop the drive pinion model. Set the gauge 
body atop the gauge block. 

f) Place the feeler of the dial indicator so that it contacts where 
the bearing inner race (side bearing) is installed in the car- 
rier. Measure the lowest position on the left and right sides 
of the carrier. 

g) Add the two (left and right) values obtained in Step f, and 
divide the total by 2. 

Specification: Omm (0 in) 

h) If it is not within specification, adjust the pinion height by 
selection of a spacer. 

Note 
. 

l Spacers are available in increments of 0.03mm. Se- 
lect the spacer thickness that is closest to that 
necessary. 

Adjustment of drive pinion preload 
1 m Install the spacer. 

Note 
l Press the bearing on until the force required sud- 

denly increases. 
l Install the spacer selected from the pinion height 

adjustment above, being careful that the installa- 
tion direction is correct. 

2. Press the bearing inner race (rear bearing) on with the SST. 

Caution 
l Do not install the oil seal. 

3. Install the collapsible spacer. 
4. Install the drive pinion assembly. 
5. Install the companion flange, and tighten the flange nut. 

Tightening torque: 117 N*m (12 m-kg, 86 ft-lb) 

M-27 
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03UOMX-874 

03UOMX-875 

03UOMX-876 

6. Turn the companion flange by hand to seat the bearing. 
7. Measure the drive pinion preload. 

Adjust the preload by tightening the flange nut. 

Preload: 
0.29-0.68 N-m (3-7 cm-kg, 2.6--6.0 in-lb) 

Tightening torque: 
117-176 Mm (12-18 m-kg, 86430 ft.lb) 

lf the specified preload cannot be obtained, replace the col- 
lapsible spacer with a new one and check again. 

8. Remove the nut, washer, and companion flange. 

Oil seal (Companion flange) 

Caution 
l Apply differential oil to the oil seal lip. 

1. Tap a new oil seal into the differential carrier with the SST. 

Companion flange 
1. Apply a light coat of grease to the end face of the compan- 

ion flange. 

Nut (Companion flange) 
1 I Adjust the preload by tightening the flange nut. 

Preload: 
6.29-0.68 N-m (3-7 cm-kg, 2.6-6.0 in-lb) 

Tightening torque: 
117-176 Nrn (12-18 cm-kg, 86-130 in-lb) 

Adjustment of side gear and pinion gear backlash 
1. Measure the backlash of the side gears and pinion gears. 

Adjust by inserting the proper thickness thrust washer at 
both sides. 

Backlash: O-O.1 mm (O-0.004 in) 

1 
OWOMX-878 

M-28 
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97UOMX-094 

1 

I 
97UOMX-095 

-I 

03UOMX 

r- I 

t  I  

03UOMX-880 

Thrust washer thickness: 

Identification mark Thickness 
0 2.00mm (0.0787 in) 

05 2.05mm (0.0807 in) 
I 2,fOmm (0.0827 in) 

15 2.15mm (0.0846 in) 
2 2.20mm (0.0866 in) 

2. Install the knock pin to secure the pinion shaft. Stake the 
pin with a punch to prevent it from coming out of the case. 

Adjustment of drive pinion and ring gear backlash 

Note 
l Apply approx. 0.04 cc (0.0024 cu in) of compound 

at each point. 

1. Apply thread-locking compound to points @and @around 
the gear back face> 

2. Mount the ring gear onto the gear case. 

Tightening torque: 
69-83 Nm (7.0-8.5 m-kg, 51-61 ft-ib) 

3. Press the new bearing inner race (side gear) on with the 
SST. 

4. Install the differential gear assembly in the carrier. 
5. Note the identification mark on the adjusting screw, and in- 

stall the screws to their respective sides. 
6. Install the differential bearing caps, making sure that the 

identification mark on the cap corresponds with the one on 
the carrier with the SST, 

7. Mark the ring gear at four points at approx. 90° intervals. 
Mount a dial indicator to the carrier so that the feeler comes 
into contact at a right angle with one of the ring gear teeth. 

8. Turn both bearing adjusting screw, equally with the SST 
until the backlash is as specified. 

Backlash: 0.09-0.11 mm (0.0035-0.0043 in) 

03UOMX-881 
M-29 
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9. Check the backlash at the three other marked points, and 
make sure the minimum backlash is above 0.05mm 
(0.0020 in) and the difference between the maximum and 
minimum is less than 0.07mm (0.0028 in). 

u/ 

97UOMX- 10~ 
10. Tighten the adjusting screws equally until the distance be- 

tween the pilot sections on the bearing caps is as specified. 

Specified distance: 
150.13-l 50.20mm (5.910-5.913 in) 

Note 
l When adjusting the differential bearing preload, be 

careful not to affect the backlash of the drive pin- 
ion and ring gear. 

GOOD CONTACT 

03UOMX-882 

RED LEAD 

I 
03UOMX-883 

TOE CONTACT FLANK CONTACT 

1 I 
63609X-385 

HEEL CONTACT FACE CONTACT 

I  

SMUOMX-061 

M-30 

Inspection and adjustment of teeth contact 
1. Coat both surfaces of 6-8 teeth of the ring gear with a uni- 

formly thin coat of red lead. 
2. While moving the ring gear back and forth by hand, rotate 

the drive pinion several times and check the tooth contact. 
3. If the tooth contact is good, wipe off the red lead. 
4. If it is not good, readjust the pinion height, and then read- 

just the backlash. 

(I) Toe and flank contact 
Replace the spacer with a thinner one to move the drive 
pinion outward. 

(2) Heel and face contact 
Replace the spacer with a thicker one to bring the drive 
pinion inward. 



REAR DIFFERENTIAL M 

03lJOMX-88 

Differential case 
1. Apply sealant to the case face. 
2, Tighten the bolts. 

Tightening torque: 
23-26 N-m (2.3-2.7 m-kg, 10-20 ft-lb) 

Oil seal (Output shaft) 

Caution 
l Apply lithium-base grease to the new oil seal lip. 

1. Install the new oil sea .I with the SST. 

Output shaft 
1 , Install new clips- 
2. install the output shaft into the side gear: S 

with a plastic hammer. 
3. Verify that the output shafts are hooked i 

by pulling them by hand. 

by lightly tapping 

nto the side gears 

M-31 
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STEERING SYSTEM 

INDEX .*....*...~...~..*.I..............=.~..........~...... N- 2 

OUTLINE .................................................. N- 3 
SPECIFICATION ...................................... N- 3 

1 SERVlCE 1 

SUPPLEMENTAL SERVICE INFORMATION.. N- 3 
ENGINE SPEED SENSING 

POWER STEERING .*.....~,...........m......*.~.*.. N- 4 
PREPARATION .t...*.....~...m.~......~...*.~....*... N- 4 
POWER STEERING FLUID . . . . . . . . =.*...a . . . . . . . . . N- 6 
STEERlNG GEAR AND LINKAGE . . . . . l ..m . . . . . N- 7 
POWER STEERING OIL PUMP... . . . . . l . . . . . . l . . N-17 

03UONX-801 



N INDEX 

. -’ 

03UONX-802 

1. Steering gear and linkage 
Removal I Installation.... . . . . . . . . . . . . . . page N- 7 
Disassembly I Inspection I Assembly 

. . ..~....,.,,1,..,..,..,....,..,..,.~...,..,..I.I page N-40 

2. Power steering fluid 
Inspection .,..,........, V . . . . . . . . . . . . . . . . . . . . page N- 6 

3. Power steering oil pump 
Disassembly I I nspection I Assembly 

,..,..,..,...I..,..,..,..,..,.,..I...........I... page N-17 

N-2 



OUTLINE, SUPPLEMENTAL SERVICE INFORMATION N 
OUTLINE 

l A rack-and-pinion type steering is used on all models. 
l The structure of steering system is basically same as 2WD models. 

SPEClFICATION 
t- 

Item 

Steering wheel 
Outer diameter 
Lock-to-lock 

Type Engine speed sensing power steering 

mm (in) 370 (14.57) 
turns 2.76 

Steering shaft and joint 
Shaft type 
Joint type 
Tilt stroke mm bnj 

Collapsible 
Z-cross joint 

30 (1.18) 

Steering gear 

Oil 

TYPO 
Gear ratio 
Rack stroke mm (in) 

Type 
Capacity liter (US qt, Imp qt) 

Rack-and-pinion 
00 (Infinite) 

121 (4.76) 
ATF M-III or DEXRON-II 

0.9-1.0 (0.95-1.06, 0.79-0.88) 
03UONX-803 

SUPPLEMENTAL SERVICE lNFORMAT1ON 

The following points shown in this section are changed in comparison with Workshop Manual (1195-I O-89E). 

Steering gear and linkage 
l Removal I Installation procedure 
l Disassembly I Inspection I Assembly procedure 
Power steering fluid 
l Inspection procedure 
Power steering oil pump 
l Disassembly I Inspection I Assembly procedure 

03UONX-804 

N-3 



N ENGINE SPEED SENSlNG POWER STEERING 

ENGINE SPEED SENSbJG POWER STEERING 
PREPARATION 
SST 

49 B032 306 

Wrench, plug installation of Protector, slipper 
installation of seal 

49 B032 327 

Wrench, outer 
box 

49 8032 326 

Protector, outer 
installation of 

49 8032 323 

Remover body, 
rod seal 

removal of oil 

49 F032 303 
installation of oil 

Handle 

49 8032 309 

Installer body, 

49 B032 316 

49 B032 310 
removal of oil 

Remover, bearing 

49 B032 311 

Protector, slipper 
seal 

49 B032 325 

Guide, rod seal 

Handle 
installation of 

inner guide & oil 

N-4 



ENGINE SPEED SENSING POWER STEERING N 

49 8032 320 

Wrench 
. 0 

w 

For 49 Of80 510B For 
removal and measurement of 
installation of Attachment, 
adjustment cover preload 

e-1 pinion torque 

locknut 

49 BU32 321 

Adapter 

For 

z-kn 

49 6032 305 

Holder, power 
steering pump 

49 GO32 317 49 1232 670A For 

49 1232 673 49 HO32 301 
measurement of 

49 1232 672 49 8032 304 
measurement of 

49 1232 670A) 

49 HO02 671 

Adapter 

For 
measurement of 
fluid pressure 

49 GO17 5AO 

Support, engine 

For 
removal and 
installation of 
steering gear 

U3UUIYA-UU 
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ENGINE SPEED SENSING POWER STEERING 

POWER STEERING FLUID 
Inspection 
Fluid pressure 
I. Assemble the SST as shown in the figure. 

Tightening torque: 
39-49 N-m (4.0-5.0 m-kg, 29-36 ft-lb) 

1 

OxJONX-806 

1 

03UONX-807 

03UONX-801 3 

THERMOMETER 
[Xl--60°C GAUGE 
ci 22--1 4ooF)1 / OPEN VALVE 

03UONX-809 

Note 
l Sefore disconnecting the hose, make marks at the 

connections for proper reinstallation. 

2. Disconnect the high-pressure hose from the oil pump. At- 
tach the SST. 

3. Bleed air from the system, 
4. Open the gauge valve fully. Start the engine and turn the 

steering wheel fully left and right to raise the fluid tempera- 
ture to 50-60% (122-140OF). 

5. Close the gauge valve completely. Increase the engine 
speed to l,OOO-1,500 rpm and measure the fluid pres- 
sure generated by the oil pump. If the pressure is below 
specification, replace the oil pump assembly. 

Oil pump fluid pressure: 
7,848 kPa (80 kg/cm2, I $137 psi) 

Caution 
l If the valve is left closed for more than 15 seconds, 

the fluid temperature will increase excessively and 
adversely affect the oil pump. 

6. Open the gauge valve fully again and increase the engine 
speed to l,OOO-1,500 rpm. 

7. Turn the steering wheel fully to the left and right and meas- 
ure the fluid pressure generated by the gear housing. If the 
pressure is below specification, replace the gear housing 
assembly . 

Gear housing fluid pressure: 
7,848 kPa (80 kg/cm2, 1,137 psi) 

Caution 
l If the steering wheel is kept in the fully turned po- 

sition for more than 15 seconds, the fluid tempera- 
ture will rise excessively. 

8. Remove the gauge set. Install and tighten the high-pressure 
hose to the specified torque. 

Tightening torque: 
16-24 N-m (I .6-2.4 m-kg, 12-17 f&lb) 

9. Bleed air from the system. 
03UONX-810 

N-6 



ENGINE SPEED SENSING POWER STEERING N 
STEERlNG GEAR AND LlNKAGE 
Removal / Installation 

-- 

1. Loosen the wheel lug nuts. 
2. Jack up the front of the vehicle and support it with safety stands. 
3. Remove the wheels. 
4. Remove the battery and the battery tray. 
5. Remove the undercover. 
6. Remove in the order shown in the figure, referring to Removal Note. 
7. Install in the reverse order of removal, referring to Installation Note. 
8. After installation, bleed air from the steering system. 

8-27 (1.8-2.7, 13- 

9-49 (4-5, 29-36) 

42-57 (4.3-5.8, 31-42) 

93-l 17 (9.5-l l-9, 69-86) 

\93--117 (9.5-11.9, 69-86) 
N-m (m-kg, ft-lb) 

03UONX-811 

1. Crossmember 
2. Cotter pin 
3. Nut 
4. Tie-rod end/Steering knuckle 
5. Pressure pipe 
6. Return pipe 
7. Fixing bolt (intermediate shaft/pinion shaft) 

8, Nut (Steering gear mounting nut) 
9. Bolt (Steering gear mounting bolt) 

Removal note ..,.... ,.= . . . . . . . . . . . . . . . . . . . page N- 8 
Installation note .,...I...,.......I........ page N- 9 

IO. Steering gear and linkage 
Disassembly I Inspection I Assembly 

.,..,..,..I.........~..II.I...,...........1...I.. page N-10 

N-7 



N ENGINE SPEED SENSING POWER STEERING 

\ / 

03UONX-812 
2. Remove the No.1 and No.2 engine mount nuts. 
3. Remove the engine mount member. 

03UONX-81. 
A 
3 

03UONX-814 

Removal note 
Bolt (Steering gear mounting bolt) 
1. Set the SST as shown. 

4. Remove the No.4 engine mount mounting bolts. 

5. Remove the front exhaust pipe and the catalytic converter 
together. 

03UONX-815 

N-8 



ENGINE SPEED SENSING POWER STEERING N 

03UONX-816 

03UONX-817 

03UONX-818 

03UONX-819 

6. Separate the front of propeller shaft. 

7. Lower the engine gradually until the lower left mounting bolt 
can be removed. 

Caution 
l Do not tower the engine too much because it wiH 

damage the front left driveshaft book 

8. Remove the lower left mounting bolt, 

9. Remove the pressure pipe and the return pipe. 
IO. Remove the left bracket. 
11 I Pull the steering gear from the left side to remove it. 

Installation note 
Bolt (Steering gear mounting bolt) 

Tightening torque: 
Pressure pipe (O-ring replace): 
29-39 (3-4, 22-29) 

Return pipe (O-ring replace): 
29-39 (3-4, 22-29) 

Propeller shaft (Refer to Section 1): 
27-30 (2.8-3.1, 20-22) 

Exhaust pipe (Gasket replace) 
A: 31-46 (3.2-4.7, 23-34) 
B: 21-27 (2.1-2.8, M-20) 
C: 40-55 (4.1-5.6, 30-41) 

No.4 engine mount: 67-93 (6.8-9.5, 49-69) 
Engine mount member: 64-89 (6.5-9.1, 47-66) 
No.1 and No.2 engine mount nut: 

37-52 (3.8-5.3, 27-38) 

Nwm (m-kg, ft-tb) 

N-9 



N ENGINE SPEED SENSING POWER STEERING 

Disassembly / ‘Inspection I Assembly 
1 I Disassemble in the order shown in the figure, referring to Disassembly Note. 
2. Inspect all parts and repair or replace as necessary. 
3. Assemble in the reverse order of disassembly, referring to Assembly Note. 

(4-5, 8.8- 

29-39 (3-4, 6.6-8.8) 

n 

-@ 

-t \ 

-11 .O) 

.ACE 

REPLACE 

9-78 (6-8, 13.2-l 7.6) 

@ 34-50 (3.5-5.1, 25-37) 

N-m (m-kg, ft-lb) 

N-10 



ENGINE SPEED SENSING POWER STEERING N 
1. Oil pipe 

Disassembly note ..,............, ..=..., page N-l 2 
2. Tie-rod end 
3. Locknut 
4. Boot band 
5. Boot wire 
6. Boot 
7. Tie-rod 

Disassembly note ............I.....I.... page N-l 2 
Inspect for damage 
Inspect operation of ball joint 

8. Washer 
9. Locknut 

Disassembly note. . . . . . . . . . . . . I =,.... *,. page N-l 2 
10. Adjusting cover 

Assembly note . . . , . . , . . , .., . ,,,.. Ia ..,.., page N-l 6 
11. Spring 
12. Support yoke 
13. Housing cover 

Disassembly note .,..., ,.*..- ,........,. page N-l 2 
14. Locknut 
15. Bearing 

Inspect for wear and operation 
16. Plug 

Disassembly note.. . . . . . . . . ., , . . . . . . -.. . page N-l 2 
Inspection . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . I ,.. page N-l 4 
Assembly note ,.‘,..,..,.l~.*.f,....II... page N-15 

17. U-ring 
18. Oil seal 

Disassembly note ,,..,..,..,.....,...... page N-13 

19. Bearing 
Disassembly note.. , . . , . . . . . . . . . , . m ,. . , . page N-l 3 
inspect for wear and operation 

20. Pinion shaft assembly 
inspect for damage and wear 

21 , Seal ring 
Assembly note . ., , ~, . . . , . . . . . . =. . . . . . , . . , page N-l 5 

22. Outer box assembly 
Disassembly note . . . . . . . . . . . . . = . . . . . . . . . page N-13 
Assembly note . . *.. . . . . . . . . -. , . . . . , . . . . ,. page N-l 4 

23. O-ring 
24. U-gasket 
25. Steering rack 

Inspection .,..,,.,..,... I . . . . . . . . . . . . . . . . . . . . page N-l 4 
Assembly note . . . . ~ . . . . , . . . . . , . . . . , . . , . . , page N-f 4 

26. Seal ring 
27. O-ring 
28. Oil seal 

Disassembly note.. . . , . . . . . . . . . . , . . . . . . . page N-l 3 
29. inner guide 

Disassembly note.. , . . . . , . . . . . , . . ,. . . . *. page N-l 3 
30. Bearing 

Inspect for wear and operation 
31. Oil seal 

Assembly note . . , , . . . . =. . . . , . . . . -. . . . *,. . page N-l 5 
32. Mounting bracket 
33. Mounting rubber 
34. Gear box 

Inspect for damage and crack 

03UONX-821 

N-l 1 



N ENGlNE SPEED SENSING POWER STEERING 

f  I  

93GONX-028 

93GONX-029 

Disassembly note 
Oil pipe 

Caution 
l After disconnecting the pipes, use a plug or adhe- 

sive type tape to seal each port to prevent the en- 
try of foreign materials. 

Tie-rod 
1. Use the SST to remove the b-rod. 

Caution 
l To avoid scratching the rack, secure the rack in a 

vise protected with brass pads or cloth. 

Locknut 
1. Use the SST to remove the locknut. 

Housing cover 
I1 Use a drill ($1.5mm (0.06 in)} to make a recessed area (ap- 

prox. 15mm (0.06 in)) at the punch-crimped part of the 
threaded part. 

Caution 
l If the drill diameter and/or the depth of the recess 

are excessive, the threads will be too loose when 
the plug is reused. 

Plug 
1. Use the SST to remove the plug. 

L I 

93GONX-030 

N-12 



ENGlNE SPEED SENSlNG POWER STEERING N 
Oil seal and bearing 
1, Use the SST to remove the bearing and the oil seal from 

the plug. 

Caution 
l The oil seal can not be reused. 

93GONX-031 

Outer box assembly 
1. Use the SST to remove the outer box, 

93GONX-032 
Oil seal and inner auide 
1. Use the SST to re;ove the oil seal and inner guide toward 

the cylinder side. 

93GONX-03: 

Caution 
l The oil seal can not be reused. 

N-13 



N ENGINE SPEED SENSING POWER STEERING 

1 

03UONX-822 

inspection 
Steering rack 
1. Check the rack for cracking or other damage or for abnor- 

mal wear of the teeth; replace it if necessary, 
2. Check the seal ring installation part of the rack for abnor- 

mal wear or damage; replace it if necessary. 
3. Use V blocks to support both ends of the large-diameter 

part of the rack; check for excessive bending; replace it if 
necessary. 

Bending limit: 0.15mm (0.006 in) (near rack center) 

Plug 
1. Check for scratches or other damage at the oil seal instal- 

lation inner diameter; replace it if necessary. 

93GONX-036 
Assembly note 

93GONX-03 8 

L 

03UONX-82: 

I  

93GONX-040 

Note 
l With the oil seal, inner guide, steering rack and out- 

er box installed to the gear box, check to confirm 
the air-tightness of the cylinder part of the gear box. 

Steering rack 
1, Install a new oil seal and new seal ring to the rack’s piston. 
2. After installing the seal ring, seat it properly at the piston 

circumference. 
3. Install the oil seal and inner guide to the SST. 
4. Using the SST, place the oil seal and inner, guide at the 

edge of the steering rack’s pinion, 
5. After mounting the steering rack to the gear box, use a press 

to install the oil seal and inner guide to the corrcet position. 

Caution 
l When pressing in, do not apply a load pressure of 

more than 29,430 kPa (300 kg/cm2, 4,266 psi), be- 
cause to do so will damage the oil seal and inner 
guide. 

l Apply grease to the seal ring, oil seal and inner 
guide. 

Outer box assembly 
1. After installing the SST to the rack, install the outer box, 

and use the SST to tighten. 
- 



ENGINE SPEED SENSING POWER STEERING N 

03UONX-824 

93GONX-042 

93GONX 

I 
03UONX-825 

1 
93GONX-04! 

Oil seal 
I, Use the SST to install a new oil seal to the gear housing. 

Note 
l Apply grease to the oil seal. 

Seal ring 
I. Use the SST to install a new seal ring to the valve part of 

the pinion shaft. 
2. After installing it, use the SST to seat it properly. 

3. Use the SST to install the pinion shaft assembly to the gear 
housing. 

Plug 
1. Use the SST to press in a new oil seal. 
2. Press in by placing the flat piate against the bearing. 

Caution 
l Apply grease to the oil seal and bearing. 

3. Use the SST to tighten the plug to the gear housing. 

N-l 5 



N ENGINE SPEED SENSING POWER STEERING 

1 

03UONX-826 

I  

03UONX-827 

BLEEDER HOLE 

93GONX-041 

93GONX-049 

Adjusting cover 
I. Apply sealant to the adjusting cover and temporarily tight- 

en it to a torque of 11 N+n (110 cm-kg, 95 in-lb). 
2. Move the rack back and forth approx. 3 times and loos- 

en the adjusting cover. d 
3. Retighten the adjusting cover to the specified torque and 

then loosen it O-40? 

Tightening torque: 
4.4-5.4 N-m (45-55 cm-kg, 39-48 in-lb) 

4. Tighten the locknut with the SST. 
5. Measure the pinion starting torque with the SST and a pull 

scale. 

Starting torque: 
At f 90° from the straight-ahead position: 

LO-l.3 N-m (W-14 cm-kg, 8.7-12 in-lb) 
(Pull scale reading: 1.0-1.4 kg) 

At other position: 
1.6 Nlm (17 cm-kg, 14.7 in-lb) max. 
(Pull scale reading: 1.7 kg max.) 

6. If not as specified, repeat Steps 3 to 5. 

Tie-rod 

Note 
l Install the tie-rod (with air bled out) at the rack hous- d ing side. 

Cylinder air-tighteness check 
I. Install the SST to the cylinder part of the gear housing. 
2. Using a vacuum pump, apply a vacuum of 400 mmHg and 

check to be sure that the vacuum is maintained for 30 
seconds. 

3. If there is any leakage, replace the oil seal. 

N-l 6 



ENGINE SPEED SENSING POWER STEERING N 
POWER STEERING OIL PUMP 
Disassembly / Inspection / Assembly 
I, The following procedures show replacement of the O-rings. If a problem is found in other parts, replace 

the oil pump assembly. 
-- ’ 2. Disassemble in the order shown in the figure, referring to Disassembly Note. 

3. Inspect all parts and repair or replace as necessary. 
4, Assemble in the reverse order of disassembly, referring to Assembly Note. 

m 5.9-9.8 10.6-1.0, 4.3-7.2) 

t. Suction pipe 
2. O-ring 
3, Pressure-switch assembly 
4. O-ring 
5. Connector 
6. O-ring 
7. Control valve 

inspect for damage and wear 
8. Spring 

Inspect for damage 
9. Bracket 

10. Pump body (rear> 
Inspect for damage and wear 

It. O-ring 

1.8-2.2, 13-16) 

N-m (m-kg, ft-lb: 

12. Cam ring 
Inspect for damage and wear 
Assembly note *,,....,,....,....,,..I..,. page N-17 

13. Vane 
Inspect for damage and wear 
Assembly note ,..,..,..,.......,..,. f ,.., page N-l 7 

14. Rotor 
inspect for damage and wear 
Assembly note . . . . . . I . . . . . . . . . . . . . . . . . . . . page N-l 7 

15. Side plate 
Inspect for damage and wear 

16. O-ring 
17. O-ring 
18. Pin 
19. Pump body (front) 

Inspect for damage and wear 

N-17 



ENGINE SPEED SENSING POWER STEERlNG 

I  

93GONX-052 

IDENTIFlCATION 

1 

93GONX-057 

03UONX-829 

Disassembly note 
Oil pump 

Note 
l As shown in the figure, when securring the oil pump 

in a vise, be sure to use the SST so that force is not 
applied to the pulley or shaft. 

Assembly note 
Rotor 
1. Install the rotor to the shaft with the rotor’s identification mark 

facing upward. 

Cam ring 
1. Install the cam ring so that its identification mark is facing 

downward. 

Vane 
1. Install the vanes (IO pieces) to the rotor, with the R part of 

the vanes facing outward. 

N-18 



BRAKING SYSTEM 

INDEX ,......,....*,.*..*..*,..........*.,..*........*...... P- 2 

OUTLINE .................................................. P- 3 
OUTLINE OF CONSTRUCTION.. ................ P- 3 
SPEClFICATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P- 3 

SUPPLEMENTAL SERVICE INFORMATION . . P- 4 
CONVENTIONAL BRAKE SYSTEM . . . . . . . . . . . . . . P- 4 

DUAL PROPORTIONING VALVE... . . . . . . . . . . . . . P- 4 
03UOPX-801 



P INDEX 

03UOPX-802 

1. Dual proportioning valve 
Inspection . . , . . . . . -. . . . . . . . . . ,. . , . . . . . *. . . . . . . . page P-4 

F-2 



OUTLINE 

OUTLINE 

L-- 

OUTLINE OF CONSTRUCTION 
The braking system is mostly unchanged however, the dual proportioning valve is changed on 4-wheel drive 
models. Other parts are basically the same as the previous models. 

03UOPX-803 

SPEClFlCATlUNS 

Item SMTX 4ATX 1 

.- 

Brake 
pedal 

Type 

Pedal lever ratio 

Suspended 

4.2 

1 Maximum stroke mm (In) 1 131 (5.16) I 

Master 
cylinder 

Type 

Cylinder bore mm (in) 

Tandem (with level sensor) 

22.22 (0.875) 

Power 
brake unit 

Type 

Diameter mm (in) 

Single diaphragm 

214 (8.43) 239 (9.41) 

Type Ventilated disc 

Cylinder bore mm (in) I 53.97 (2.12) I 
Front disc 
brake Pad dimensions 

(Area x Thickness) 
mm2 x mm 

(in2 x in) 4,300 (6.66) x 10 (0.39) 

Disc plate dimensions 
(Outer diameter x Thickness) 

Type 

mm (in) 257 x 22 (10.12 x 0.87) 

Solid disc 

Cylinder bore mm (in) 30.2 (I. 19) I 
Rear disc 
brake Pad dimensions 

(Area x Thickness) 

I  

mm2 x mm 
(in2 x in) 2,600 (4.03) x 7.5 (0.30) 

Disc plate dimensions 
(Outer diameter x Thickness) mm x in 251 x 9 (9.88 x 0.35) 

Waking force control device 

Parking brake 

Dual proportioning valve 

Center lever (Mechanical, two rear brakes) 

Brake fluid I FMVSS 116: DOT-3 SAE: J 1703 I 

P-3 



P SUPPLEMENTAL SERVICE INFORMATlON, CONVENTIONAL BRAKE SYSTEM 

SUPPLEMENTAL SERVICE INFORMATION 

The point shown in this section is comparison with workshop manual (I 195-I O-89E) 

Dual proportioning valve 
l Inspection 

03UOPX-80 6 

03UOPX-807 

03UOPX-805 

CONVENTlONAL BRAKE SYSTEM 

DUAL PROPORTIONING VALVE 
Inspection 
1 1 Connect two pressure gauges (9,810 kPa [IO0 kg/cm2, 

1,422 psi]) to the brake pipes with adapters as shown in 
the figure. 

Adapter and flare nut tightening torque: 
13-22 N*rn (1.3-2.2 m-kg, 9.4-16 f&lb) 

Note 
l Disconnect and connect the brake pipes with SST. 

2. Bleed the air from the brake system. 
3. Depress the brake pedal until the master cylinder pressure 

equals A; then record rear brake pressure A’. 
4. Depress the brake pedal again, apply additional pressure 

until the pressure equals I3; then record pressure B’. 

Fluid pressure 
kPa (kg/cm2, psi) 

A A’ B B’ 
2,943 (30, 427) 2,943 (30, 427) 5,886 (60, 853) 3,826 f  (39, 555) 

f  196 (2, 28) 294 

P-4 



R 

4. SUSPENSION 
.! 

INDEX . . . ..~...........~.......~........................~... R- 2 
OUTLINE .a .  .  .  .  .  .  .  , = . . = . . * . . * . . = . . 1 . . , . . * . =  .  .  .  .  .  .  .  .  .  .  l . * . . .  R- 4 

SPECIFlCATlONS ..*.,,.,..11..*.,1....,..*.*..~.~... R- 4 
TROUBLESHOOTING GUIDE l . . . . a ..I.. .i. . . ..-.a. R- 5 
WHEEL ALiGNMEN l . , ~ , . ~ . * . , ~ , , , . . ~ .~ , , . ~ ,~ .~ . * . , .  R- 6 

PRE-niNSPECTtON . . . . . . . . . . ..*.sm.I.....*.m..m.s..... R- 6 
FRONT WHEEL ALIGNMENT ..B..m . . . . l . . . . . . . . . R- 6 
REAR WHEEL ALIGNMENT.. . . . . . . . . . . . . . l .m..m. R- 8 

FRONT SUSPENSION (STRUT)............a . . . . l . R- 9 
PREPARATtON ..*....u.....*1.1........*.m..*.w.,..m. R- 9 
FRONT SHOCK ABSORBER AND SPRING.. R-10 
FRONT LOWER ARM se .  .  . . I . . . . . . . . . .  a . . *  .  .  .  .  l .  .  .  .  .  R-#5 
FRONT STABILIZER . . . . . . . . ..a...........m.*...*..ti R-l 7 

REAR SUSPENSION (STRUT)..................... R-19 
PREPARATION . I  .  .  .  .  .  , . . m . . * . . * . s . . m  .  .  .  .  .  .  .  .  .  .  l . * . e . m  R-19 
REAR SHOCK ABSORBER AND SPRING.... R-20 
LATERAL LINK AND TRAILING LINK ..*..I... R-25 

WJORX-001 



R tNDEX 

INDEX 

FRONT SUSPENSION 

FRONT WHEEL ALIGNMENT 

MAXtMUM STEERtNG ANGLE: 40*00’ l 2* (her) 33*00’ f 2* (Outer) 

TOTAL TOE-tN: 2 f 3mm (0.08 f 0.12 in) 
0.20 f 0.30 

CAMBER: -0*05’ f 45’ 
. . . . . . . . . . . . 

ii~~~~~~~ 
:c. _...._C.i. Ct...:... . . . . . . ..f... :_: .:.I . . . . . . 

WUORX-002 

1. Front shock absorber and spring 
Removal / Installation ....I..I..lL.,.... page R-10 
Disassembly ! Inspection . . .., . . . . . . . page R-l 1 
Inspection 

2. Front lower arm 
Removal I I nspection I lnstaifation page R-l 5 
Inspection *.....~.*.....,...m.*I..n.*r....... page R-16 

. . . ..t1...........*.*.........*.... page R-12 3. Front stabilizer 
Assembly . ..I..m.*..*.~...s.....I..~I........ page R-13 Removal I Inspection I tnstallation page R-l 7 

R-2 (1990 323 2WD) Revised 11/89 



R 

-- 

REAR SUSPENSKIN 

REAR WHEEL ALIGNMENT 

TOTAL TOE-IN: 2 f 3mm (0.08 f 0.12 in) 
0.20 f 0.3* 

CAMBER: -U*20’ f 45’ 

03UORX-00: 

1. Rear shock absorber and spring 
Removal / Installation , . . , . . . . . . , . . , . . , . page R-20 
Disassembly I Inspection ..,... I ..,.. page R-21 
Inspection ,..I.........,,......I..I...I1.I... page R-22 
Assembly.. . . . . . . . , . . . . . , . . , . . . . . . , . . , . . , . . . . page R-23 

2. Lateral link and trailing link 
Removal / Inspection I Installation page R-25 

3. Rear stabilizer 
Removal / Inspection I Installation page R-26 

R-3 



R OUTLINE 

OUTLINE 

SPECIFICATIONS 

Item Specification 

Suspenston type 
Shock absorber 1 Suspension Double-acting, oil-filled -I 

Coil spring Type 
Dimension 

[ Type 

Front 
Rear 

Taper wound 
Straight wound 

See coil spring specification below 
Torsion bar 

Stabilizer 

Wheel alignment 
(*‘Unladen) 

Diameter 
mm (in) 

Front 

Rear 

BP SOt-lC 
Front I 19.1 (0.75) 
Rear 20.0 (0.79) 

BP DOHC 
Front 22.0 (0.87) 
Rear 20.0 (0.79) 
Front - 

B6 SOHC Rear I 20.0 (0.79’1 
Maximum Inner 
steering angle Outer 
Total mm (in) 
toe-in degree 

Kingpin angle 

4o” l 2O 
33O f  2O 

2 f  3 (0.08 f  0.12) 
0.2O f  0.3O ..I.. . . . . . . . . . ..,__ ~~~~~~~~~~~:~~ ;;;$T& . . . . . . . . . . . 
1°55’ f  55’ 

12O25 
Total 
toe-in 

mm (in) 1 
degree 1 

2 f  3 (0.08 f  0.12) 
0.2O f  3O 

Camber angle -0O20’ f  45’ 
03UORX-004 

*I Fuel tank full; radiator coolant and engine oil at specified levels; and spare tire, jack, and tools in designated positions. 

Coil Spring Specifications 

Item Wire di 
mm 

r-:1 -..---I 1 . I Identification mark color I ter bit outer Free length 
diameter mm (in) mm (in) cull IluIllu~r 

M 
*l 

I A *2 I 

IR ear 

3.1 Pink I Yellow 1 
294 (1 1.57) 3.2 I Liaht green I Yellow I 
300 (11.81) 
301 (11.85) 
286 (11.26) 
287 ~11.31 

3.4 
3.4 
3.2 
3.3 

Purple 
Light blue 

Orange 
Cream 

Yellow 
Yellow 

Red 
Red 

.  .  . . _ . . . i . - . . . .  - . y  :  
: : f : : : : ‘ : : : : ( :  :  ,_ 

._ 
:  1. Brown - 

Gray - 
. .,...,. . . . ..c. i.... ..t.:i_ ._.; Orange - :.:.:::::::::::::,::I;: ._ .: --- :‘.:.:.:.:.:.:.‘.:: .:.:.:. ,:.:...:.:.:.:.:.:.:.:.:.:;:..: ~.~i...~i.L~i.;~i.~. ., ,. BIue - ‘-‘;.:.:.:.~.:.:.:.: :_: .,.,.,. ,:.: :.:.:.:.:.:.:.:.:.:.~.:‘-: r:::~:<:::::::i:.:.~.] Blue & White .- _. ._ .:,::.:.~,:.~:.:.:;:: ,. 

~~~ Blue & Green p.- - 

*’ Main identification mark color: Indicated on second coil from bottom. 
*’ Auxiliary identification mark color: Indicated on third coil from bottom. 

R-4 (1990 323 2WD) Revised 11189 



TRUUBLESHOOTtNG GUIDE R 
TROUBLESHUUTlNG GUIDE 

Problem Possible Cause Remedy Page 

Body “rolls” Weak stabilizer Replace R-l 7,26 
Worn or deteriorated stabilizer bushtng Replace R-t 7,26 
Worn or deteriorated lower arm bushing Replace - 
Malfunction of shock absorber Replace R-l 0,20 

Poor riding comfort Weak coil spring Replace R-f 1,21 
Malfunction of shock absorber Replace R-l 0,20 

Body leans Weak coil spring Replace R-l I,21 
Worn or deteriorated stabilizer bushing Replace R-l 7,26 
Worn or deteriorated lower arm bushing Replace - 

Abnormal noise from Poor lubrication or wear of lower arm ball joint Lubricate or replace R--f5 
suspension system Looseness of peripheral connections Tighten - 

Malfunction of shock absorber Replace R-l 0,20 
Worn or deteriorated stabilizer bushing Replace R-l 7,26 
Worn or deteriorated tower arm bushing Replace - 

General driving Weak coil spring Replace R-11,21 
instability Malfunctron of shock absorber Replace R-l 0,20 

Worn or deteriorated lower arm bushing Reptace - 
Worn or deteriorated stabilizer bushing Replace R-l 7,26 
Improperly adjusted wheel alignment Adjust R- 6 
Damaged lower arm ball joint Replace R-15 
Malfunction of steering system - Section N 
Damaged or unbalanced wheel(s) - Section Q 

Heavy steering Poor lubrication or wear of lower arm ball joint Lubricate or replace R-15 
Improperly adjusted wheel alignment Adjust R- 6 
Malfunction of steerrng system - Section N 
Damaged or unbalanced wheel(s) - Section Q 

Steering wheel pulls to Weak coil spring Replace R-l I,21 
one side Worn or deteriorated stabilizer bushing Replace R-l 7,26 

Worn or deteriorated lower arm bushtng Replace - 
Damaged lower arm ball joint Replace R-l 5 
Improperly adjusted wheel alignment Adjust R- 6 
Malfunction of steering system - Section N 
Malfunctron of braking system - Section P 
Damaged or unbalanced wheel(s) - Section Q 

“Shimmy” occurs Damaged lower arm ball joint Replace R-15 
(Steering wheel vibrates Matfunction of shock absorber Replace R-l 0,20 
left/right) Loose shock absorber mounting Tighten R-10,20 

Worn or deteriorated lower arm bushing Replace - 
Worn or deteriorated stabilizer bushing Replace R-l 7,26 
Improperly adjusted wheel alignment Adjust R- 6 
Damaged or worn wheel bearing Replace Section M 
Malfunctron of steering system - Section N 
Damaged or unbalanced wheel(s) - Section Q 

Steering wheel doesn’t Stuck or damaged lower arm ball joint Replace R-15 
ret urn properly Improperly adjusted wheel alignment Adjust R- 6 

Malfunctron of steering system - Section N 
Damaged or unbalanced wheel(s) - Section Q 

03UORX-006 
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R WHEEL ALKNMENT 

WHEEL ALIGNMENT 

PRE-lNSPECTlON 
1. Check the tire inflations and set to the recommended pressure, if necessary. 
2. Inspect the front wheel bearing play; replace the bearing if necessary. 
3. Inspect the wheel and tire runout. 
4. Inspect the ball joints and steering linkage for any excessive looseness. 
5. The vehicle must be on level ground and have no luggage or passenger load. 
6. The difference in height between the left and right sides from the center of the wheel to the fender brim 

must not exceed 10mm (0.39 in). 
7. Shake the vehicle to check operation of the shock absorbers. 

03UORX-007 

FRONT WHEEL ALlGNMENT 
Specifications 

r 
Wheel alignment 
(*‘Unladen) 

Item 

Maximum Inner 
steering angle Outer 
Total mm (in) 

Specification 

4u” f  2O 
33* f  2* 

2 f  3 (0.08 f  0.12) 
- -- - -̂  

Front toe-in 1 degree 1 0.2” l 0.3” 

Camber angle -0005 f  45' , . . . . . . . . 
Caster angle 

~:;.:::::::::‘:.:.:‘.:. .:.:.:.:.::::y ::.:.:.: C.. :.:.:.:.+: :.:.~.:,~.‘.‘.::..::... . ,. ,.... . . . . ..c...: >q:+,+: .:a.. .,.,. . . . . .,.. ,: :,:..,.,.. ,. 
. . . . :+. ::.: .i:... ..C . . . . . 

I.. ‘.~:.‘::::.;:ii~~if~~~~~~~~~~~~~~~~~ .‘.‘I .“~‘.‘.L:.:.‘.:::‘:‘.,.:.:.:. : ,> :.:.:.:,:.;,.~;.,.;~.,.~.,.,.~. :c;. : I.,.: :.:.i,., ,.,.;,._ ,.. ..:.:.:.:.;., ;.,.: > ,.,. ;:.:.:.:.:.:.:.:.:.::.:.: . . . ..~.......~~....~~~..L~....~.........~. _. . . . .:i...- . ..__ .,.,_., ;:.:..” . . . . . . . . . . . . . . ..I. . . ..i. . . . . . .._..: ..,.......,. _ 
Kingpin angle l2O25' 

- .̂ *^-I, 1-1 
l I Fuel tank full; radiator coolant and engine oit at specified level; and spare tire, jack, and tools tn designated positions. 

uduuHx-uuu 

Adjustments 
Maximum steering angte 
I. Loosen the left and right tie-rod locknuts, then turn the tie- 

rods equally. 

Maximum left/right difference: 3mm (0.12 in) 

2. Tighten the tie-rod locknuts. 

Tightening torque: 
34-39 Nom (3.5-4.0 m-kg, 25-29 ft-lb) 

3. Adjust the toe-in after adjusting the steering angle. 
4. Inspect and adjust the toe-in after adjusting the turning angle. 

03UORX-010 

R-6 (1990 323 2WD) Revised 11189 



WHEEL ALIGNMENT R 

03UORX-014 

Camber and Caster 

Note 
l Caster is not adlustable. 

I. Jack up the front of the vehicle and support it with safety 
stands. 

2, Remove the mounting block nuts. 

4. Install and tighten the mounting nuts to the specified torque. 

Tightening torque: 
29-40 Nmm (3.0-4.1 m-kg, 22-30 ft-lb) 

Adjustments 
Total toe-in 
To adjust the toe-in, loosen the left and right tie-rod locknuts, 
then turn the tie-rods equally. 

Caution 
l The left and right tie-rods are both right threaded, 

so, to increase the toe-in, turn the right tie-rod to- 
ward the front of the vehicle and the left tie-rod 
equally toward the rear. 

l One turn of the tie-rod (both sides) changes the toe- 
in by about 6mm (0.24 in). 

Tighten the tie-rod locknuts. 

Tightening torque: 
34-39 NOm (3.5-4.0 m-kg, 25-29 ft-lb) 

Revised 1 t/89 (1990 323 2WD) R-7 



R WHEEL ALIGNMENT 

I 2+ Turn the lateral link adjustment link to adjust. 

03UORX-016 

REAR WHEEL ALIGNMENT 
Adjustment 
Total toe-in 
1. Loosen the lateral link locknuts. 

- 

Note 
l One turn of the link changes 11.3 m (0.44 in). 

3. Tighten the lateral link locknuts to the specified torque. 

Tightening torque: 
55-64 Nm (5.6-6.5 m-kg, 41-47 ft-lb) 

R-8 



REAR SUSPENSION (STRUT) R 
REAR CROSSMEMBER 
Removal I Installation 
I. Jack up the vehicle and support it with safety stands. 
2. Remove the wheels and tires. 
3. Remove in the order shown in the figure, referring to Removal Note. 
4. Inspect all parts and repair or replace as necessary. 
5. lnstati in the reverse order of removal, referring to Installation Note. 

Caution 
l Loosely tighten the lateral link and trailing link bolts and nuts when installing. Lower the vehi- 

cle and tighten all nuts and bolts to the specified torques with the vehicle unladen. 

REFER 

66-95 

117 (8.7-I l-9, 63-86) 

I 

68-95 (6.4-9.5, 50-70) 

N-m (m-kg, ft-lb) 

1. Nut (Stabilizer) 9. Bolt (Lateral link) 
2. Bushing and retainer 10. Lateral link 
3. Bolt, retainer and bushing 11. Bolt 
4. Retainer, bushing and spacer 12. Rear stabilizer 
5. Bolt (Lateral link) 13. Propeller shaft 
6. Bolt (Trailing link) 14. Driveshaft 
7. Bolt (Tr+ling link) 15. Rear differential 
8. Trailing link 16. Nut (Rear crossmember) 

17. Rear crossmember 
18. Front rubber mount 
19. Rear rubber mount 
20. Crossmember bushing 

Removal note... page R-l 0 
Installation note 

. . . . . . . . . . . ..*......... page R-l 0 

R-9 



REAR SUSPENSlUN (STRUT) 

03UORX-815 

FRONT OF VEHICLE 

0 
DIRECTION TAB 

03UORX-81 f 

DIRECTION TAB 

k 
03UORX-81 

Removal note 
Crossmember bushing 
1. Remove the crossmember bushing in the direction of the 

arrow with the SST. 

Installation note 
Crossmember bushing 
1. Apply soapy water to the crossmember bushing and posi- 

tion it with the direction tab forward. 

2. Install the lower arm bushing with a plastic hammer. 

R-l 0 
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BODY 
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[SERVICE 1 

SUPPLEMENTAL SERVICE INFORMATION m. S- 2 
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UNDERBODY STRAIGHT-LINE 
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S INDEX, OUTLINE, SUPPLEMENTAL SERVICE INFORMATION 

INDEX 
t 

03UOSX-802 

1. Underbody projected dimensions . . . ..* . . . ., . page S-3 
2. Underbody straight-line dimensions......... page S-4 

OUTLINE 

OUTLINE OF CONSTRUCTtON 
l The body for the 4WD model is basically the same as for the 2WD model; however, underbody is changed. 

(Refer to pages S-2, 3.) 
03UOSX-803 

SUPPLEMENTAL SERVICE INFORMATION 

The following points in this section are changed in comparsion with Workshop Manual (1 f95-1 O-89E). 

Underbody projected dimensions 
Underbody straight-line dimensions 

03UOSX-804 

s-2 



-- 

UNDERBODY DIMENSIONS s 

UNDERBODY DlMENSlONS 

\ 
-I- 

L- 

C3t 

Li t--- wt 
d------ I 

al-- 

r6 (3.78) 

67 (2.64) 

65 (2.561 

570 (18.5Oj 

\ ** 

I 

OWOSX-805 

S-3 



A: CROSSMEMBER REFERENCE HOLE 412 (0.47) H: FRONT FRAME B REFERENCE HOLE #20 (0.79) 
8: CROSSMEMBER REFERENCE HOLE 412 (0.47) I: TRAILING LINK BRACKET REFERENCE HOLE 10 x 12 (0.39 x 0.47) 
C: FRONT FRAME REFERENCE HOLE 916 (0.63) J: REAR CROSSMEMBER MOUNTING BOLT 
0: FRONT SUSPENSION MOUNTING BLOCK MOUNTING SURFACE K: REAR SUSPENSION MOUNTING BLOCK MOUNTING SURFACE 
E: STEERING GEAR MOUNTING BOLT L: REAR CROSSMEMBER MOUNTING BOLT 
F: CROSSMEMBER MOUNTING BOLT M: REAR SIDE FRAME REFERENCE HOLE 16 x 22 (0.63 x 0.87) 
G: FRONT FRAME B REFERENCE HOLE $16 (0.63) N: REAR BUMPER MOUNTING HOLE 412 (0.47) mm (In) 



BODY ELECTRICAL SYSTEM 

INDEX . . . . . ..~.......*...~........~.*.....*.....~........... T- 2 

OUTLlNE .................................................. T- 3 
OUTLINE OF CONSTRUCTION.. ................ T- 3 

FUSE AND JOINT BOX .............................. T- 3 
FUSE .................................................... T- 3 

WARNING SYSTEM ................................... T- 4 
WARNING AND INDICATOR LAMPS.. ........ T- 4 

SUPPLEMENTAL SERVICE INFORMATION . . T- 6 
INSTRUMENT CLUSTER ,.......~.............,~.... T- 6 

FUEL GAUGE SENDER UNIT. . . . . w...m..s . . . . . . m T- 6 
03UOTX-801 



T INDEX 

INDEX 

1. Fuel gauge sender unit (in fuel tank) 
Inspection ,..,...*...,..,.......,..,..I..,*...* page T-6 

T-2 



OUTLINE, FUSE AND JOlNT BOX 

OUTLINE 

OUTLINE OF CONSTRUCTION 

-- 
l The body electrical system for the 4WD model is basically the same as for the 2WD model; however, with 

the addition of the 4WD components, an additional fuse is included and the warning and indicator lamp 
system is upgraded. 

03UOTX-803 

FUSE AND JOlNT BOX 

FUSE 
l A center differential lock (DIF LOCK) fuse is added, 

Fuse 
(REAR WIPER) 
HAZARD 
ROOM 
ENGINE 
RADlO 
BELT 

METER 

WIPER 
STOP 
TAIL 
DIF LOCK 
(DEFOG) 
Circuit breaker 
HEATER 

Protected circuit 
IOA Rear wiper and washer 
15A Hazard warning 
IOA Clock, interior lamps, Cargo area lamp, Trunk compartment lamp 
15A Alternator 
15A Audio 
30A Passive shoulder belts 
,5A Cruise control system, Turn signals, Instrument panel (gauges and warning lamps), 

Back-up lights 

15A Stoplights, Horn 
15A Taillights, Side marker tights, Parking lights, illumination lights, License plate lights 
20A Center differential lock 
20A Rear window defroster 

30A 1 Blower motor 

T-3 



T WARNING SYSTEM 

WARNING SYSTEM 

WARNING AND INDICATOR LAMP 
l With the addition of the center differential lock indicator, the arrangement of the warning and indicator 

lamps is changed. 

WITH TACHOMETER 

WITHOUT TACHOMETER 

03UOTX-805 

T-4 



2A 28 2C 2D 1A 3K 

1C 3L 2E 2G 1L 1G 1F 1D lB 3F 3B 3G 1E 30 3H 

[TERMINALI CONNECTED TO I ~TERMINAL~ Connected to I ~TERMINAL~ Connected to I 
1 1A t COMBINATION SWITCH I 
1 lE3 1 GROUND I 
1 IC 1 FUELTANK UNIT I 
1 ID ]4WD CONTROL UNIT I 
1 TE ~ 1 WASHEk LEVEL SENSOR I 
I 1F 1 FUEL TANK UNIT I 
I 

1G EC-AT CONTROL UNIT 
IH 

I  

II I 1 
1 1J i I 

2E GROUND 
2F GROUND 

3A 
3B ALTERNATOR 
3c 
3D OIL PRESSURE SWITCH 
3E 
or PARKING BRAKE SWITCH, BRAKE 

I r3r I FLUID SWITCH I 

3G PiiSlVE SHOULDER BELT CONTROL 
I 

t 3H 1 
UNIT 
EGI CONTROL UNIT I 

31 
35 
3K ST (MT), INHIBITOR (EC-AT) 
3L WATER TEMPERATURE GAUGE UNIT 



T SUPPLEMENTAL SERVICE INFORMATION, INSTRUMENT CLUSTER (METER) 

SUPPLEMENTAL SERVICE INFORMATION 

The following points in this section are changed in comparison with Workshop Manual (I 195-IO-89E). 

Fuel gauge sender unit 
l Inspection 

.--l 

OWOTX-807 

MAIN FUEL PUMP tNSTRUMENT CLUSTER (METER) 

I mm (in) 
03UOTX-808 

I SUB FUEL PUMP 
I 

FUEL GAUGE SENDER UNIT 
Inspection 
1. Remove the fuel tank gauge unit. (Refer to Section F.) 
2. Disconnect the fuel gauge sender unit connector. 
3. Check resistance while slowly moving the unit arm from point 

F to point E. 
4. If not as specified, replace the fuel gauge sender unit. 

T-6 



U 

HEATER AND 
AIR CONDITIONER SYSTEM 

OUTLINE ..~....*.~......~.1.*.....=~.~........*........... u- 2 
OUTLINE OF CONSTRUCTION ..mm.s . . . . . . ma... U- 2 

03UOUX-801 



U OUTLiNE 

OUTLlNE 

OUTLINE OF CONSTRUCTION 
l The heater and air conditioner systems for the 4WD model is basically the same as for the 2WD model; 

however, for EC-AT equipped vehicles, the cooling efficiency of the engine is improved by operating the 
additional fan independent of the A/C switch. 

Circuit Diagram 

aHEATER G AIR CONDITIONER 
I 

JB-07 pc ~ a-04 %$ ~ 

L/e 

ILLIJMINATIDN LAMPS REFER TO PAGE 2-62 

03UOUX-802 

u-2 
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TECHNICAL DATA 

MEASUREMENTS . I *  . , , . . . . . . . .  l .  .  .  .  .  a .  .  .  .  .  .  .  m .ma .n . .  TD- 2 
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1UBRICATION SYSTEM . . . ..~.....rn.~...~..~.~.... TD- 5 
COOLlNG SYSTEM .m...m.~..,~...,...~....,*~.~.m... TD- 6 
FUEL AND EMISSION CONTROL 

SYSTEMS ..~.....~.....m.~...~.......m....m.....~..... TD- 6 
ENGINE ELECTRICAL SYSTEM . . . ..a.* . . . . , . . . TD- 7 
CLUTCH . . . . . . . . ..~.......~~.~..~~.....~.......~.~....... TD- 8 
MANUAL TRANSAXLE AND TRANSFER.... TD- 8 
AUTOMATIC TRANSAXLE .,I.. l . ..m.m.mmm.m . . . . . TD-10 
PROPELLER SHAFT .*.~...f.m...~.*.....~........~. TD-f 2 
FRONT AND REAR AXLES... . . . . . . . ..B.s . . . . . . . . ;;-;; 
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STANDARD BOLT AND NUT TIGHTENING 
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TD TECHNICAL DATA 
- 

MEASUREMENTS 

Item 
Overall length 
Overall width 
fhmrall hpinht -.-,-.. ..-. a’ ~. 
Wheel base 
Front tread 

We 

mm (in) 
mm (in) 
mm lin) 
mm iini 
mm (in) 

Sedan 

4,355 (171.5) 
1,675 (65.9) 

.. 1,375 (54 fj ‘I 
2,500 i98.4) 
1,430 (56.3) 

Rear tread mm (in) 1,435 (56.5) 

B. ENGINE 

Item 
_ Type 

Cylinder arrangement and number 
Combustion chamber 
Valve system 
Bore x Stroke 

Engine 

mm (in) 

8P SOHC 

Gasoline, 4-cycle 
In-line 4-cytinder 

Pentroof 
OHC, belt-driven Ifi vafve!: 

83.0 : 
I  V.U. p . - . - .  .  “ , - ~ , - - - “ . - ‘ . -  

- - \ - -  I ,  

I  

Compressron ratio 
] Standard l,l< 

Compression pressure Minimum 8: \ , n , - - - 
kPa (kg/cm2, psi)-rpm Maximum difference 

between each cylinders 196 (2.0, 28) 

Open BTDC 2O 
IN 

Close ABDC 
Valve trmtng 

EX 
Open BBDC 
Close ATDC 8O 
IN 

Valve side r EX 
0 Maintenance-free d 

VFIIVF! clfvw~nce mm iinl 0 Maintenance-free 
0 Maintenance-free I 

_-. . - -.--.-. .-- \.. ., 
(Warm engine) 

jCamside 

Cylinder head 
Height 
Distortion 
Grinding 

mm (in) 
mm (in) 
mm (in) 

0 Maintenance-free 

h-w 1 “---I 
0.10 (0.004) max. 
0.10 (0.004) max. 

107.4-I 07.6 (4?38-4 elfin 1 

Valve and valve guide 

Valve head diameter 
II\I 

mm tin) Ex 
L3.z3-3”. I 1 I. I r r- 

24.85-25.15 (0.978- 

Valve head margin thickness 
IN 

mm (in) EX 
0.65 (0.026) 
0.71 (0.028) 

I IN 45” 
Valve face angle 

EX 45O 
101.77 (4.007) 
101.27 (3.987) 
102.97 (4.054) 

b7 (4.034) 
(0.2350-0.2356) 
(0.2348-0.2354) I 

IN 
Standard 

Valve length mm (in) 
Minimum 

EX 
Standard 
Minimum 102.f 
IN 5.970-5.985 

Valve stem diameter mm tin) I EX 5.965-5.980 _ _ _ 
Guide inner diameter mm (in) 6.01-6.03 (0.2366- 

IN 0.025-0.060 
Valve stem-to-guide clearance mm (in) EX 0.030-0.065 

Maximum 0.2L (U.LKJtjJ 

Guide projection (Height “A”) 
IN 

mm tin) ’ Ex 
18.3-l 8.9 (0.720- 
16.8-l 7.4 (0.661-0.685) 

-0.2374) 
~(0.0~~0-0.0024) 
(0.001 I-0.0026) 

, In f---k 

TD-2 



TECHNICAL DATA TD 

Item 
Valve seat 

Seat angle 
IN 
EX 

Engine BP SOHC 

45O 
45O 

Seat contact width 
I 

IN 
mm V-0 EX 

0.8-I .4 (0,031-0.055) 
0.8-i .4 (0.031-0.055) 

Seat sinking 

Valve spring 

Free length 

Out-of-sauare 

IN Standard 42.05-42.95 (1.656-l .691) 

mm (in) 
Maximum 44.0 (1.732) 

EX Standard 40.55-41.45 (1.596-l ,632) 
Maximum 42.5 (I ,673) 

IN 
Standard mm {in> 46.1 (1.815) 
Minimum N (kg, Ib)/mm (in) 205-231 (20.9-23.5, 46-52)139 (1.535) 

EX Standard mm (in) 43.6 (1.717) 
Minimum N (kg, Ib)/mm (in) 129-147 (13.1-l 5.0, 29-331137.5 (1.476) 

mm (inl I Maximum IN...1.61 (0.063’), EX...1.52 (0.060) 

Journal diameter 

35.993 I (1.4170) 
ir timit 35.793 (I .4092) 
ldard 36.273 (1.4281) 
rr limit 36.073 I (1.4202) 

1 No.1 & No.5 43.440-43.460 (I .7102---t .71 IO) 

mm (in) 
No.2 23 No.4 43.425-43.450 ii .7096-i -7106) 
No.3 43.41 o-43.435 (I .7091-l .7100) 
Out-of-round 0.05 tO.Ob2) max. ’ 
No.1 & No.5 0.040-0.075 ~0.0016-0.0030) 

Camshaft bearing oil clearance mm (in) No.2 & No.4 0.035-0.080 (0.0014-0.0031 j 
No.3 0.050-0.095 ~0.0020-0.00371 

Camshaft runout 

Camshaft end play 

I 
Maximum 0.15‘(0.006) ’ 

mm (in) 0.03 (0.0012) max. 

mm (in) 
Standard 0.06-0.20 (0.0024-0.0079) 
Maximum 0.2 fO.008) 

Rocker arm and rocker arm shaft 
Rocker arm inner diameter mm (in) IN...19.000--19.027 (0.7480-0.7491), EX..,l9.000-19.033 (0.7480-0.7493) 
Rocker arm shaft diameter mm (in) 18.959-I 8.980 (O-7464-0.7472) 

Rocker arm to shaft clearance mm (in) 
Standard lN...0.020-0.068 (0.0008-0.0027), EX...0.020-0.074 (0.0008-0.0029) 
Maximum 0.10 (0,004) 

Cylinder block 
Height 
Distortion 
Grinding 

Cylinder bore diameter 
Standard size 

mm (in) 
I 

Cylinder bore taper and out-of-round 

mm (in) -I- 221.5 (8.720) 
mm (U-I) 0.15 (0.006) max. 
mm (in) 0.20 (0.008) max. 

83.006-83.013 (3.2679-3.2682) 
ze 83.256-83.263 (3.2778-3.2781) 
ze 83.506-83.513 (3.2876-3.2879) 

mm (in1 0.019 (0.00071 max. 

TO-3 



TD TECHMCAL DATA 

Item 
Piston 

Engine BP SOHC 

Piston diameter Standard size 82.954-82.974 (3.2659-3.2667) d 
Measured at 90° to pin 
bore axis and 16.5mm 
(0.650 in) below oil ring 0.25 (0.010) oversize 83.21 l-83.21 7 (3.2760-3.2763) 
groove 

mm (in) 0.50 (0.020) oversize 83.461-83.467 (3.2859-3.2861) 

Piston-to-cylinder clearance mm (in) Standard 0.039-0.052 (0.0015-0.0020) 
Maximum 0.15 (0.006) I 

Piston rina I 

Thickness mm (in) Top 1.47-l .49 (0.0579-0.0587) 
Second f  1.47-l .49 t0.0579-0.0587) 
Top 

End gap Second 
(Measured in cylinder) mm (in) Oil (rail) 

Maximum 
Top 

Ring groove width in piston mm (in) Second 
Oil 

, Piston ring-to-ring groove clearance Top 
I ! mm (in) Second 

Maximum 

O.l5-0.36 (0.006-0.012) ’ 
0.15-0.30 (0.006-0.012) 
0.20-0.70 (0.008-0.028) 

1 .o (0.039) 
t.520- 1.535 (0.0598-o -0604) 
1.520-l .535 (0.0598-0.0604) 

3.02-3,04 (0.1189-0.1197) 
0.030-0.065 (0.0012-0.0026) 
0.030-0.065 (0.0012-0.0026) 

f  0,15 (0.006) b 

mm (in) 1 19.974-l 9.980 (0.7864-0.7866) 
Piston pin 
Diameter 
Interference in connecting rod mm (in) 0.013-0.037 (0.0005-0.0015) 
Installing pressure N (kg, lb) 4,905-l 4,7t 5 (500-I ,500, 1 ,I oo-3,300) 
Connecting rod and connecting rod bearing 
Length (Center to center) mm (in) 132.85-l 32.95 (5.2303-5.2342) 
Bending mm (in) 0.075 (0.0030) max./50 (1.97) v  

Small end bore mm (in1 19.943-19.961 (0.7852-Om7859) 
1 Big end bore mm (in) 1 48.000-48.016 (1.8898-l -8904) I 

Big end width mm (in) 21.838-21.890 (0.8598-0.8618) 

Connecting rod side clearance mm (in) L 
Standard 0.110-0.262 (0.0043-0.0103) 

i Maximum 0.30 (0.012) i 
I -Crankshaft I 

Crankshaft runout mm (in> 0.04 (0.0016) max. 
Standard Standard 49.938-49.956 (1.9661-l .9668) 
size Minimum 49.904 (I -9647) 

Main journal diameter 0.25 (0.010) Standard 49.704-49.708 (1.9568-l .9570) 
mm (in) undersize Minimum 49.652 (1.9548) 

0.50 (0.020) Standard 49.454-49.458 (1.9470-l .9472) 
undersize Minimum 49.402 (I .9450) 

Main journal taper and out-of-round mm (in) 0.05 (0.020) max. 
Standard Standard 44.940-44.956 (1.7693- 1.7699) 
size Minimum I 44.908 (I.76801 

Crankpin 

Crankoin 

0.25 (0.010) Standard 44.690-44.706 (1.7594-l -7601) 

diameter mni (in) 
undersize Minimum 44.658 (1.7582) 
0.50 (0.020) Standard 44.440-44.456 (1.7496-l .7502) 
undersize Minimum 44.408 (1.7483) 
0.75 (0.030) Standard 44.190-44.206 (1.7398- 1.7404) 
undersize Minimum 44.158 (1.7385) 

taoer and out-of-round mm rinl I 0.05 to.0201 max. 
Main bearing 
Main journal bearing oil clearance Standard 0.018-0.036 (0.0007-0.0014) 

mm (in> Maximum 0. IO (0.004) - 

Available undersized bearina mm rinl 0.25 /O.OlO). O-50 to.0201 

TD-4 



TECHNICAL DATA TD 

Item 
Engine BP SOHC 

Crankpin bearing 

Crankpin bearing oil clearance mm (in) 
Standard 0.028-0.068 (0.001 I-0.0027) 
Maximum 0.10 (0.004) 

I  I  

Available undersized bearing mm (in) 0.25 (O.OIO), 0.50 (o.o2oj, 0.75 (0.030) 

t Thrust bearina 

Crankshaft end play mm (in) Standard 0.08-0.282 (0.0031-0.0111) 
Maximum 0.30 (0.0121 

I 
I 

1 Standard size 
I 

2.500-2.550 ~6.0984-0.10041 I 

Bearing width mm (in) 
0.25 (0.010) oversize 2.625-2.675 iO.1033-0.1053j 
0.50 ~0.0201 oversize 2.750-2.800 (0.1083-O. 1102) 

Timing belt 
Belt deflection 

I  

0.75 (0.030) oversize 
I 
I 

mm fin\/98 N (10 ka. 22 Ibl 1 

2.875-2.925 (0.1132-O. 1152j 

11.0-I 3.0 (0.43-0.51 I 

D. LUBRlCATlON SYSTEM 

Engine 1 
- I SP SOHC 

Force-fed 
Item 
Lubricating method 
Oil pump 

I Type 
Relief pressure 
Regulated pressure 
Inner rotor tooth tip to outer rotor 

kPa (kg/cm2, psi) 
kPa (kg/cm2, psi)-rpm 

1 Standard 

Trochoid gear 
343-441 (3.5-4.5, 50-64) 

294-392 (3. O-4.0, 43-57)-3,000 
0.02-o. I6 (0.0008-0.0063) 

I clearance 

1 Side clearance 
t- 

outer rotor to body clearance 

mm (in) Maximum 0.20 (0.0078) 

mm (in) r 
Standard 0.09-0.18 (0.0035-0.0071) 
Maximum 0.22 (0.0087) 

mm (in) 
Standard 0.03-o. 11 (0.0012-0.0043) 
Maximum 0.14 (0.0055) 

kPa (kalcm’, psi) 1 v  

Full-flow, paper element 
78-I I8 (0.8-I .2, 11-l 7) Relief pressure diff erentiai 

Enaine oil 

Capacity 
liters (US qt, Imp qt) r 

4.0 (4.2, 3.5) 
3.6 (3.8, 3.2) 

0.17 (0.18, 0.15) 
API Service SF or SG Grade 

Viscosity 
number 

Above 3O*C (86OF) 
O*C--40% (32*F--104*F) 
-lO*C-2O*C (14*F-6 , 
Above -tO*C (f4OF) 
-25*C-3O*C (-13OF- , 
Above -25*C (-13*F) 
Below O°C (32OF) 
Below -2O*C (--4*FI 

I  

SAE 30 I 
18OFI SAE 2OW-20 

-86OFl 
SE +E 2OW-40 or 2OW-50 

SAE 1 OW-30 
SAE 1 OW-40 or 1 OW-50 

SAE 5W-30 
SAE 5W-20 

TD-5 



TD TECHNICAL DATA 

E. COOLlNG SYSTEM 

Engine BP SOHC 
Item MTX ATX 
Cooling method Water-cooled, forced circulation - 
Water pump 
Type Centrifugal, V-belt driven 
lmpetler diameter mm (in) 70 (2.76) 
Number of impeller blades 6 
Speed ratio 1 : 1.05 
Water seal type Unified mechanical seal 
Thermostat 

_ Type Wax, two-stage 
Opening temperature *c (OF) Sub: 83.5-86.5 (182-188), Main: 86.5-89,5 (188-l 93) 
Full-open temperature OC (OF) 100 (212) 
Full-open lift mm (in) Sub: 1.5 (0.06) min., Main: 8.0 (0.31) min. 
Radiator 
We Corrugated fin 
Cap valve opening pressure kPa (kg/cm2, psi) 74-l 03 (0.75-I -05, II -15) 
Cooling circuit checking pressure kPa (kg/cm2, psi) 103 (1.05, 15) 
Cooling fan 
Type Electric 
Number of blades 4 5 
Outer diameter mm (in) 320 (12.6) 340 (13.4) 
Capacity w-v 80-I 2 160-I 2 
Current A 6.6 Hi : 13.3, Low : 8.8 
Water thermoswitch 
UFF-+ON *C (OF) 1 97 (207) 
Radiator thermoswitch 
OFF-ON *C (OF) 1 - 105 (221) 
Cootant 
Capacity liters (US qt, Imp qt) 5.0 (5.3, 4.4) I 6.0 (6.3, 5.3) 

Coolant protection 
Volume percentage 010 Specific gravity at 

Water Coolant zo*c (68OF) 
Antifreeze solution Above -16OC (3*F) 65 35 1.054 

Above -26*C (-15*F) 55 45 1.066 

1 Above -4O*C (-40°F) 45 55 1.078 

F. FUEL AND EMISSION CONTROL SYSTEMS 

Engine 
Item BP SOHC 

Idle speed r Pm 750 f  50 {with parking brake applied) 
Ignition timing BTOC 5 f  I0 
Fuel pump 
Maximum output pressure kPa (kglcm2, psi) ] 441-589 (4.5-6.0, 64-85) 
Fuel filter 

Type 
Low-pressure side Nylon element (built-in fuel pump) 
High-pressure side Paper etement 

Pressure regulator 
Regulating pressure kPa (kg/cm2, psi) 1 265-314 (2.7-3.2, 38-46) 
Injector 
Type High-ohmic 
Type of drive Electromechanical 
Resistance 92 12-16 
Idle speed control ([SC) valve 
Type 

-- 
Rotary 

Resistance fJ II-13 

TO-6 



TECHMCAL DATA TD 
F. FUEL AND EMlSSlON CONTROL SYSTEMS 

- 

Item 
Purge control solenoid valve 
Resistance 
Water thermosensor 

Engine 

n 1 

1 -2OOC f  -4OFI 1 

BP SOHC 

23-27 

14.6-l 7.8 

Resistance 

1 

l4-J 2o*c i 680;) 2.21-2.69 
40°C (104OF) 1.0-I .3 
80°C (176OF) 0.29-0.35 

Airflow meter 

Resistance i-2 

E2#Vs 

E.z”Vc 

EzMTHAA 
(Intake air 
thermosensor) 

Fully closed 
Fully open 

-2OOC ( -4OF) 
2o”c ( 68OF) 
60°C (I 4OOF) 

200-600 
20-l ,200 
200-400 

13,600-l 8,400 
2,21 O-2,690 

493-667 

Fuel tank 
Capacity 

EI~Fc 
Fully closed 
Fully open 

liters (US gal, tmp gal) 1 

co 
0 

60 (15.8, 13.2) 
Air cleaner 
Element type Oil permeated 
Fuel 
Specjflcation Unleaded regular (RON 91 or higher) 

G. ENGlNE ELECTRICAL SYSTEM 

Item 

Battery 

Dark current *’ 

Engine 

Vottage V 
Type and capacity (20-hour rate) 

mA 
- 

MTX 
SP SOHC 

12 
55023L (60AH) 

Max. 20.0 
* * 

ATX 

Alternator 

’ YPe H.L 
Output V-A 12-65 
Regulator type 
Regulated voltage v  
Brush length Standard 

mm (in) Minimum 

Transistorized (built-in IC regulator) 
14.1-14.7 

21.5 (0.846) 

\‘- ‘. a’ - -  . - ,  j 

TYW 

. I I 

Starter 

Drive bett deflection 

output 

New 

V-kW 

mm (in)/98 N 

Brush length 

II0 krr 32 lb\ 

Standard 

Used 

mm (in) Minimum 
Distributor 
Ignition timing BTDC 
(TEN terminal of diagnosis connector grounded) 

ignition coil Resistance Primary coil winding 
(at 2O*C [68”F]) - Secondary coil winding 

I3 rect Coaxical reduction 

8.0 (0.315) 

12-0.95 

8-9 (0.31-0.35) 

12-I .4 
17 (0.67) 

9-l 0 (0.35-0.39) 

17.5 {0.69) 
11.5 (0.453) 10.0 (0.39) 

Electronic spark advance (photo diode) 

5 f  I0 

IO-16 kC2 
BKRSE 11 

1 

NGK BKRGE II I 
* I. 1 Nippon Dens0 -7 

Kt GPR-UI 1 
KZOPR-Ull I 

mm (in) 1.0-I .I (0.039-0.043) 
1-3-4-2 

Spark plug 

Plug gap 
Firing order 

*I Dark current is the constant flow of current while the ignition switch is OFF, 
(i.e engine control unit, EC-AT control unit, audio, etc.) 

m-7 



TD TECHNICAL DATA 

H. CLUTCH 

Item 
Clutch control 
Clutch Dedal 

EnginelTransaxte Model BP SOW 
GSMX-R 
Hydraulic 

1 Tvoe 
. 

Suspended I 

flywheel 
Runout limit 
Clutch disc 
Type 
Runout limit 
Wear limit 
Outer diameter 
Inner diameter 

Facing thickness 

Iutche7 
Type 
Set load 

mm (in) 1 0.2 (0.008) 

Single dry plate 
mm (in) 0.7 (0.027) 
mm (in) 0.3 (0.012) from rivet head 
mm (in) 225 (8.85) 
mm (in) 150 (5.91) 

mm (in) 
Flywheel side 3.5 (0.138) 
Pressure plate side 4.1 (0.161) 

I 

N (ka. lb) 
Diaphragm spring 
3,846 (392, 862) 

J3. MANUAL TRANSAXLE AND TRANSFER 
e 

Item 
Transmission 
Shift lever oosition 

Model BP SOHC 
GSMX-R 

Floor shift 

Gear ratio 

First 3.307 
Second 1.833 
Third 1.233 
Fourth 0.914 

I 1 Fifth 
I 

0.717 1 
Reverse 3.166 

ATF: DEXRON-II or M-III 

Oil 
Atl season 

Capacity liters (US qt, Imp qt) 

API: GL-4 
SAE 75W-90 

2.6 (2.748, 2.288) 
Clearance 
Clearance of lever and reverse Standard 0.1-0.32 (0.004-0.013) 
idler gear mm (in) Wear limit 0.5 (0.02) 

1 st-2nd 0.08-0.228 (0.003-0.009) 
Standard 3rd-4th 0.1-0.5 (0.004-0.020) 

Clearance of shift fork and Sth--Rev. 0.15-0.458 (0.060-0.018) 
clutch sleeve mm (in) 1 st-2nd 0.278 (0.011) 

Wear limit 3rd-4th 0.55 (0.022) 

I 

5th-Rev. 0.508 (0.020) 
Clearance of synchronizer ring and gear Standard 1.5 (0.059) 

mm (in) Wear limit 0.8 (0.0311 
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TECHNICAL DATA ID 
1 

Model BP SOW 
item GSMX-R 

First 
Standard 0.050-0.280 (0.002-0.011) 
Limit 0.330 (0.013) 

Second Standard 0. t 75-0.455 (0.007-0.018) 
Limit 0.505 (0.020) 

Gear thrust clearance Third 
Standard 0.050-0.200 (0.002-0.008) 

mm (in) Limit 0.250 (0.039) 

Fourth 
Standard 0.165-0.365 (0.065-0.144) 
Limit 0.415 (0.016) 

Fifth Standard 0.050-0.175 (0.002-0.007) 
Limit 0.225 (0.010) 

0.20 (0.007), 0.25 (0.009), 0.30 (O.Olf), 0.35 (0.013) 
Primary shaft 0.40 (0.015) 0.45 (0.017), 0.50 (0.019), 0.55 (0.021), 

Bearing preload adjust 0.60 (0.023) 0.65 (0.025) 0.70 (0.027) 
SllilTl mm (in) 0.20 (0.007), 0.25 (0.009), 0.30 (0.01 I), 0.35 (0.013), 

Secondary shaft 0.40 (0.015), 0.45 (0.017), 0.50 (0.019), 0.55 (0.021), 
0.60 (0.023), 0.65 (0.025), 0.70 (0.027) 

Center differential 
TYPO Planetary carrier 

Number of ring gear teeth 
Outer 
Inner 
Outer 

Number of pinion gear teeth 
Inner 
Pinion gear side 

Number of sun gear teeth Idle gear side 
Number of idle-gear teeth 
Bearing preload Nm (cm-kg, in-lb) 

Bearing preload adjustment shim mm (in) 

End play of ring gear 

Ring gear end play adjustment washer 

End play of sun gear 

Sun adjustment wadher gear 

Transfer carrier 
Final gear reduction ratio 

79 
66 
24 
14 
33 
43 
37 

2.9-3.9 (30-40, 26-34) 
0.10 (0.003) 0,15 (0.005), 0.20 (0.007), 0.25 (0.009), 
0.30 (O.Oll), 0.35 (0.013), 0.40 (0.015), 0.45 (0.017), 
0.50 0.55 0.60 0.65 (0.019), (O-021), (0.023), 0.85 (0.025), 
0.70 (O-027), 0.75 (0.029), 0.80 (0.031) (O-033), 
0.90 (0.035) 0.95 (O-037), 1.00 (O-039), 1.05 (0.041) 
1.10 (0.043), 1.15 (O-045), 1.20 (0.047) 

0.15-O-30 (0.006-0.012) 
1.20 (0.047) 1.25 (0.049), 1.30 (0.051), 1.35 (0.053) 
1.40 1.45 1.50 1.55 (0.055) (0.057), 1.70 (O-059), 1.75 (0.061), 
1.60 (O-063), 1.65 (0.065), (0.067), (0.069), 
1.80 (0.071) 

0.10-0.30 (0.004-0.012) 
3.50 (O-137), 3.55 (0.139), 3.60 (0.141), 3m65 (O-143), 
3.70 (0.145), 3.75 (O-147), 3.80 (0.149), 3.85 (0.151), 
3.90 (O-153), 3.95 (O-155), 4.00 (0.157), 4.05 (0.159), 
4.10 (0.161) 4.15 (0.163), 4.20 (0.165) 4.25 (0.167) 
4.30 (0.169) 

Number of teeth 

Fluid 

Ring gear 37 
Pinion gear II 
Grade API GL-5 

Viscocity 
Above -18OC (OOF) SAE 90 
Below -18OC (OOF) SAE 8OW 

Capacity liter (US qt, Imp qt) 0.5 (0.53, 0.44) 
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TD TECHNICAL DATA 

K2. AUTOMATIC TRANSAXLE 

Model BP SOHC 
- _ --_ -_ I 
G4AX-Et 

Torque converter stall torque ratio 
1 1st 2.800 
1 2nd I 1.541 I 

Gear ratio 3rd 1 .ooo 
05 (4th) 0.700 
Reverse 2.333 

Final gear ratio 3.842 
Automatic transaxle fluid me DEXRUN-II or M-III 
WTF) Capacity liters (US qt, Imp qt) 6.6 (1.74, 1.45) 
Enaine stall sDeed rDm 5. S. L and R ranaes 2.550-2,650 

0.5-l .o 
0.6-I .O 

At idle I 353-432 (3.6-4.4, 51-63) 

-” ‘- r’ ----. - 1 598-942 (6. I-9.6, 87-l 37) 
kPa (Wcmzl psi> 

I 
At stall 5, S and L ranges I-- I 873-l ,040 (8.9-l 0.6, 127-l 51) 

1.668-2.011 (I 7.0-20.5, 242-2921 i- R range ! 
39-88 (0.4-0.9. 6-l 31 Throttle pressure At idle 5 range 

kPa ( kglcm2, psi) At stall 5 range 471-589 ‘(4.8-6.0, 68--85) 
Cam ring and oil pump Standard 0.t 305-0.020 ~0.0002-0.0008~ 
cover clearance mm tin) Maximum 0.086 (0.0031 ’ I .  _ I  I  I  

Rotor and oil pump cover Standard 0.f 305-0.020 (0.0002-0.0008) 
clearance mm (in) Maximum 0.030 1 (0.0012) 
Vane and oil pump Standa rd I 0.015-0.050 (0.0006-0.0020) 
cover clearance mm (in) Maximum 0.080 (0.003) 
Seal pin and oil pump Standard 0.005-0.020 (0.0002-0.0008) 

1 1 cover clearance mm (in) 1 Maximum 1 0.060 (0.002) I 

Oil r3urnD 

. , 
Vane and rotor groove Standard 0.01 O-0.045 (d.0004’ 
clearance mm (in) Maximum 0.065 (0.0026) 

t 1 
-o.ools)___l 

Sleeve outer diameter 
mm (in) Standard 28.00 (1.102) 

Rotor bushjna in inner Standard 28.00 (1 .I 02) 

1 Seal pin outer diameter 1 Standard 1 5.00 (0.197) 
I mm (in) 1 Maximiim 1 4.90 (0.1931 
1 Guide rina outer I 1 Standard 1 I 57.85 (2.278 > 

diameter mm (in} Maximum 57.70 (2.272 
Valve outer diameter Standard 12.00 (0.472) 

mm (inl Maximum 11.86 10.467’) 

diameter - mm (in) Maximum 1 28.05 (I. 104) 

3-4 clutch 

Number of drive/driven plates 414 
Drive plate thickness Standard 1.6 (0.063) 

mm (in) Minimum 1.4 (0.055) 
3-4 clutch clearance mm (in) 1.3-I .5 (0.051-0.059) 

Retaining ring size mm (in) 4.2 (U.l65), 4.4 (0.1731, 4.6 (0.181), 
4.8 (O-189), 5.0 (0.1969), 5.2 (0.2047) 

Return spring free length mm (in) 33.2 (1.307) 
Number of drive/driven plates 313 
Drive alate thickness ] Standard I 1.6 (0.063) 

mm (in) 
Forward clutch clearance 

Retaining ring size 

Minimum 1.4 (0.055) 
mm (in) 1.0-l .2 (0.040-0.047) 

5.9 6.1 6.3 mm (in> (0.232), (O-240), (0.248), 
6 5 (0 256). 6.7 Kl.2671. 8.9 10.3501 
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TECHNICAL DATA 

Ii. CLUTCH 

Item 
Clutch control 
Clutch pedal 

Engine/Transaxle Model B6 SOHC BP SOHC BP DOHC 
FSM-R GM-R 

Hydraulic 

\ 
Type Suspended 
Pedal ratio 6.55 
Full stroke mm (in) 135 (5.32) 
Height (With carpet) mm (in) 196-204 (7.72-8.03) 
Free play mm (in) 5.5-l 7.4 (0.22-0.69) 
Distance to carpet when clutch fully 
disengaged mm (in) Minimum 41 .O (1.61) 

Flywheel 
Rut-tout limit 
Clutch disc 
We 
Runout limit 
Wear limit 
Outer diameter 
Inner diameter 

Facing thickness 

Clutch cover 
Type 
Set load 

mm (in) 0.2 (0.008) 

Single dry plate f  

mm (in) 0,7 (0.027) 
mm (in) 0.3 (0.012) from rivet head 
mm (in) 190 (7.48) 200 (7.87) 215 (8.46) 
mm (in) 132 (5.20) 150 (5.91) 

Flywheel side 
mm (in> ~ ~~ __ ~~ ~ 

3.5 (0.138) 
Pressure plate side 3.5 (0.138) I 3.8 (0.150) 

Diaphragm spring 
N (kg, lb) 3,630 (370, 814) Ia 3,826 (390, 858) 1 3,846 (392, 862) 
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TD TECHNICAL DATA 

Jt . MANUAL TRANSAXLE (FSM-R) 
- 

EnginelTransaxle Model 
Item 
Transmission 
Shift lever position 

First 
Second 

Gear ratio 
Third 
Fourth 
Fifth 
Reverse 
Grade 

Oil Viscosity 
All season 
Above -18% @OF) 

Capacity liters (US qt, Imp qt) 
Clearance 
Clearance of lever and reverse Standard 
idler gear mm (in) Wear limit 

1 st-2nd 
Standard 3rd-4th 

Clearance of shift fork and Sth-Rev. 
clutch sleeve mm (in) 1 st-2nd 

Wear limit 3rd-4th 
Sth-Rev. 

Clearance of synchronizer ring and gear Standard 
mm (in) Wear limit 

First Standard 
Limit 

Second 
Standard 
Limit 

Gear thrust clearance 
Third Standard 

mm (in) Limit 

Fourth 
Standard 
Limit 

Fifth 
Standard 
Limit 

Bearing preload adjust Primary shaft 

shim mm (in) Secondary shaft 

Drive and differential 

B6 SOHC 1 BP SUHC 
FM-R 

Floor shift 
3.416 
1.842 
1.290 
0.918 
0.731 
3.214 

API service GL-4 or GL-5 
DEXRON-II, M2C33-F or SAE 75W-90 

SAE 8OW-90 
2.68 (2.83, 2.36) 

0.10-0.32 (0.004-0.013) 
0.37 (0.015) 

0.1 O-O.36 (0.004-0.014) 
0.20-0.50 (0.008-0.020) 
0.40-0.75 (0.016-0.030) 

0.46 (0.018) 
0.60 (0.024) 
0.85 (0.034) 

1.12-l .88 (0.044-0.074) 
0.8 (0.032) 

0.05-0.28 (0.002-0.011) 
0.33 (0.013) 

0.18-0.51 (0.007-0.020) 
0.56 (0.022) 

0.06-0.21 (0.002-0.008) 
0.26 (0.010) 

0.21-0.61 (0.008-0.024) 
0.66 (0.026) 

0.06-0.26 (0.002-0.010) 
0.31 (0.012) 

0.1 (0.004), 0.2 (0.008)s 0.3 (O.OW), 0.4 (0.016) 
0.15 (0.006), 0.20 (0.008), 0.25 (O.OlO), 0.30 (O.OtZ), 
0.35 (0.014), 0.40 (0.016), 0.45 (0.018), 0.50 (0.020) 

Final gear Type Helical 
Reduction ratio 3.850 : I 3.619 : 1 

Bearing preload N,m (cm-kg, in-lb) r,i~~~~~~~~~~~.~ .~... . . . . .:..i. .-...... 
:I:, . .::: ::.: :. ::.:. . -A:. . .: . ;+:: A, .$ . . . . . . . . 1 4. :* . .,? f.  . . . .::.: :r .? . f .  . . . 

Bearing preload adjust shim mm (in) 0.20 (0.008), 0.25 (O.OlO), 0.30 (O.OlZ), 0.35 (O.Ot4), 
0.40 (0.016), 0.45 (0.018), 0.50 (0.020), 0.55 (0.022) 

Backlash of side gear and pinion gear mm (in) o-o. 1 (O-0.004) 

TD-12 (1990 323 2WD) Revised 11/89 



TECHNtCAL DATA TD 
M. FRONT AND REAR AXLES 

Item 
Driveshaft 

Engi ne/Transaxle type BP SOHC 
MTX ATX 

Joint type Inside 
Outside 

Length of joint (between center of joint) mm (in) - 
Right 
Left 

Shaft diameter mm (in) 
Front axle 
Bearing play axial direction mm (in) 
Rear axle 
Bearing play axial direction mm (in) 
Rear differential 
Reduction gear 
Differential gear 
Differential ratio 

Ring gear Number of teeth 
Drive pinion gear 
Grade 

Fluid Viscosity 
Capacity liter (US qt, Imp qt) 

Double offset joint 
Bell joint 

689 (27.12) 
659 (25.94) 
21 .O (0.82) 

0.050 (0.002) 

0.050 (0.002) 

Hypoid gear 
Straight bevel gear 

3.909 
43 
11 

API Service GL-5 
SAE 90 or 80W 

0.65 (0.69, 0.57) 

N. STEERlNG SYSTEM 

POWER STEERING 

Steering wheel 
Outer diameter 
Free play 
Operation force 
Lock-to-lock 

mm (in) 
mm (in) 

N (kg, lb) 

370 (14.57) 
O-30 (O-I .I 8) 

29 (3.0, 6.6) or less 
2.76 

Type 
Steering gear ratio 
Backlash between rack and pinion r 

Rack and pinion 
Infinite (oo) 

0 (0) 
Irkny, IIJ-fu] 1 
5 r +rr.r rIe:Iudu JII~MZU~WJ I.JY rulque wrench i.O---.1.3 (10-14, 8.7-12.1) 

Pinion preload 
kg (0~1 1 

Preload measured by pull scale with attachment 1.0-I .4 (35.3-49.4) 

Limit of rack housing movement mm (in) I .5 (0.06) 
Distance between teft and right brackets mm (in) 258 (10.16) 
Rack stroke mm (in) 121 (4.76) 
Lubricant tvDe ATF: M-III or DEXRON-II --- -- - -,r- 

Oil capacity liter (US qt, Imp qt) 
Drive bett N-m (m-kg, ft-I b) 

; Deflection with force of 98 N. (10 kg, 22 lb) mm (in) 

0.8 (0.85, 0.70) 
0.9-I .O (0.95-1.06, 0.79-0.88) 

New belt: 8-9 (0.31-0.35) 
Used belt: 9-l 0 (0.35-0.39) 
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TD 
P. BRAKING SYSTEM 

TECHNICAL DATA 

Item 

Brake type 
Brake pedal 
Height mm (in) 
Free ptay mm (in) 
Reserve travel mm (in) 

Clearance when pedal depressed at 589 N (60 kg, 132 Ib) 
Master cylinder 

Specifications 

Front . . . . . disc, Rear . . . . . disc 

203-206 (7.99-8-l 1) 
4-7 (0.16-0.28) 

70 (2.76) min 

Master cylinder , Type 
Bore diameter mm (in) 

Front disc brake 
TYPa 

Thickness of pad mm (in) Standard 
Minimum 

Thickness of disc plate mm (in) ’ 
Standard 
Minimum 

Runout of disc plate mm (in) 
Cylinder bore mm (in) 
Rear brake (disc) 
Type 

Thickness of pad mm (in) Standard 
Minimum 

Thickness of disc plate mm (in) Standard 
Minimum 

Runout of disc plate mm (in) 
Cylinder bore mm (in) 
Parking brake 
Type 
Parking brake lever notches 

When tever is pulled at 98N (IO kg, 22 lb) 
Power brake unit 
Drameter mm (in) 

Fluid pressure per treading force 
kPa (kg/cm2, psi)/N (kg, lb) 

Rear wheel hydraulic control system 
Type 
Switching point (Master cylinder pressure) kPa (kg/cm2, psi) 

Tandem 
22.22 (0.875) 

Ventilated 
IO (0.39) 
2 (0.0%) 

22 (0.87) 
20 (0.79) 

0.2 (0.004) 
53.97 (2.12) 

Solid 
7.5 (0.30) 

1 (0.04) 
9 (0.35) 
7 (0.28) 

0.1 (0.004) 
30.2 (1 .I 9) 

Mechanical two-rear-wheel control 

5-7 

5MTX: 214 (8.43) EC-AT: 239 (9.41) 
5TX More than I ,I 77 (12, 171)/l 96 (20, 44) 

at 0 mmHg (0 tnHg) 
More than 7,063 (72, 1,024)/l 96 (20, 44) 

at 500 mmHg (19.7 inHg) 
EC-AT More than I,51 7 (I 5, 213)/l 96 (20, 44) 

at 0 mmHg (0 inHg) 
More than 8,593 (88, I ,251)/196 (20, 44) 

at 500 mmHg (19.7 inHg) 

Dual proportioning valve 
2,943 (30, 427) 

- 

- 
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TECHNICAL DATA TD 

hem 
Modet 1 F4A-EL 

Carrier hub Clearance betwe 
and rslanet Carrie 

- 86 SOHC BP SOHC BP DUHC 
en pinion washer 
I mm (in1 Maximum 0.2-0.7 (0.008-0.028) 

Sun gear drum I 
Bushing inne 

I  I  

r diameter 
mm (in) Maximum 30.425 (1.198) 

rg inner diameter 
mm (in) Maximum 21.021 (0.828) 1 B”sir Small sun gear 

Gear assembtv 
Total end play l 

End play adjust race 

Idle gear bearing preload 

Preload adjust shims 

Output gear bearing preload 

Pretoad adjust shims 

mm (in) 

mm (in) 

N.m (cm-kg, in-lb) 

(in) mm 

N-m (cm-kg, in-lb) 

mm (in) 

0.25-0.50 (0.01 O-0.020) 
1.2 (0.047), 1.4 (O-055), 1.6 (0.063) 
1.8 (0.071), 2.0 (O-079), 2.2 (0.087) 

0.03-0.9 (0.3-9.0, 0.26-7.8) 
3.80 (0.150), 3.85 (O-152), 3.90 (0.154) 3.95 [0.156), 
4.00 4.05 4.10 4.15 (O-158), (O.f59), (0.161) (0.163), 
4.20 (0.165), 4.25 (0.167) 4.30 (0.169) 4.35 (0.171), 
4.40 (0.173), 4.45 (0.175) 4.50 (0.177), 4.55 
4.60 

(0.179), 
(0.181), 4.65 (0.183) 4.70 (0.185), 4.75 (0.187) 

0.03-0.9 (0.3-9.0, 0.26-7.8) 
0.50 (0.020), 0.55 (0.022), 0.60 (O-024), 0.65 (0.026), 
0.70 0.75 0.80 0.85 (0.0281, (0.030), (0.032), (0.034), 
0.90 (0.035), 0.95 (0.037) 1.00 (0.039), 1.05 (0.041), 
I.70 (O-043), 1.15 (0.045), 1.20 (0.047), 1.25 (0.0491, 

Differentia t 
Bearing preload 

Preload adjust shims 

Backlash of side gear and pinion 

Torque converter 

Bushing inner diameter 

1.30 (o.o51j, 1.35 (o.o53j, 1.40 (o.o55j, 1.45 (0.057j’ 

N-m (cm-kg, in-lb) f  2.9-3.9 (30-40, 26-35) 
I 0.50 (0.020), 0.55 (0.022), 0.60 (0.024), 0.65 (0.026), 

OS70 (0.028) 0.75 (0.030) 0.80 (O-032), 0.85 (O.O34j, mm (in) 0.90 
(0.035), 0.95 (0.037), 1.00 (O-039), 1.05 (0.041), 

1.10 (0.043), 1.15 (0.0451, 1.20 (0.0471, I.25 (0.049). 
1.30 (o.oslj, 1.35 (o.o53j, 1.40 (o.o55j, 1.45 (0.057j 

mm (in) I Sandard 0.025-0.1 (0.001-0.004) 
Maximum 0.5 (0.020) 

mm (in) Standard I 53.030-53.075 (2.088-2.090) 
Maximum ] 53.075 (2.090) 

Spring Specification 

1 Wper 
valve LvUY 

control 
\rrl-4Il 

Main control 
valve t >ody 

Outer diameter t Free lenath 1 __ _ -. 
F 

Spring name - ---___-_-_ 
nm (in) 

Throttle modulator spring 1 8.1 (0.319) 
Throttle spring 

1 Throttle assist spring 
f  5.4 (0.231) 

5.15 (0.203) 
Pressure requlator spring 11.5 (0.453) 
1-2 shift spring 7.4 (0.291) 
Low reducing spring 7.9 (0.31 I) 
2-3 timing spring 8.0 (0.315) 
3-2 timing spirng 8.0 (0.315) 3-4 shift spring 7.4 (0.291) 1 

66 SOHC 
n* RP cnclr 4.9 (0.193) Bypass spi rr 1y 

2-3 shift spring 

I I 
k ;;ti; 4.9 (0.193) ] 30.5 (I ,201) 23.0 0.55 (0.022) 

7.4 (0.291) f  36.6 (1.441) 12.0 0.8 (0.032) 

- --- ---*a--- 
mm (in) Ho. of coil 

44.4 (1.748) 1 10.5 0.8 (O.b32) 1 

1 Wire diameter 
mm OnI I 

44.5 (1.752) 1 24.6 I 0.9 (0.035) I 
26.88 (1.058) 1 16.2 1 0.6 10.0241 1 
34.2 (1.346) 9.5 1 .o (0.039) 
36.6 (1.441) 12.0 0.8 (0.032) 
34.5 (1.358) 1 11.0 1 0.8 (0.0321 1 

27.84 (I.0961 1 10.0 1 0.8 [0.032) 1 
29.98 (1 .I 80) 1 10.0 0.8 (0.032) 
36.6 (1.441) 1 12.0 0.8 (0.032) 

27.6 (1.087) ] 23.0 1 0.55 (0.022) 1 

Premain control 
valve body 

I Converter Lot ku p control relief spring spring ] 8.6 5.0 (0.339) (0.197) 68.4 35.2 (2.693) (1.386) 27.5 19.0 0.6 1.2 (0.047) (0.024) 
-__ Control valve body Throttle relief spring 6.6 (0.260) 21.6 (0.850) 11.5 0.8 (0.032) 

Oil pump Sprina 73.0 10.5121 53.0 (2.087’) 12.0 1.2 10.047’1 

TO-15 



TECHNICAL DATA 

- 

Accumulator 

.4 (2.417) 15.0 
N-O Accumulator b 

1 .o (0.039) 

small spring BP SOHC 
BP DOHC 10.5 (0.413) 53.6 (2.1 IO) 16.7 I .o (0.039) 

3-4 clutch 
Coasting clutch 

is GHC 14.7 (0.579) 61.4 (2.417) 12.9 1.5 N-D Accumulator (0.059) 

large spring BP SOW BP DOHC 14.7 (0.579) 53.6 (2.1 IO) 11.7 1.6 (0.063) 

N-R Accumulator small spring 9.8 (0.386) 93.2 (3.669) 31.5 1.3 (0.051) 
N-R Accumulator large spring 14.0 (0.551) 106.5 (4.193) 23.0 1.7 (0.067) 
Return spring 74.4 (2.929) 40.5 (1.594) 1.0 5.0 (0.197) 
Return spring 7.3 (0.287) 20.45 (0.805) 10.0 I .o (0.039) 

I 
Low and reverse brake Return spring 5.55 (0.219) 14.3 (0.563) 12.0 0.75 (0.030) 

Servo Return spring 27.7 (1.091) 43.25 (1.703) 4.5 1 3.2 (0.126) 

Vehicle Speed at Shiftpoint Table 

lode 

. . ..i...-.. y:.:. >’ .:.. .:. ;:. . ‘F 
%I ? .:; :; . .:: :.. I: !i, 
E 

:: .-. :t .jj :j . . . . . . . . . :. 

D 

S 

L 

Throttle condition 
(Throtile sensor 
voltage) 

Shift 
Drum speed rpm Vehicle speed km/h (mph) -- 

B6 SOHC BP SOHC BP DOHC B6 SOHC BP SOHC BP DOHC 

Fully opened 
(4.0 volt) 

Half throttle 
(1.6-2.2 volt) Lock-up ON. 

(OD) 
1,900-2,350 2,350-2,800 2,950-3,400 78-95 (48-60) 104-122 (64-76) 119-137 (74-85) ~ I 

Lock-“p OFF (OD) 1,850-2,050 2,150-2,350 2,400-2,600 76-84 (47-52) 94-l 02 (58-63) 97-l 05 (60-65) 

OD -+ 03 3,600-3,750 3,500-3,700 3,850-4,100 142-152 (W-94) 153-W (95-101) 155-165 (96-102) 
OD + D2 2,000-2,200 2,000-2,200 2,300-2,500 82-90 (51-56) 88-96 (55-60) 94-102 (58-63) 

Kickdown OD + DI l,OOO-1,150 950-1,100 1,250-1,400 42-48 52-58 (26-30) (32-36) 
03 .-+ 02 2,900-3,150 2,850-3,150 3,350-3,600 82-90 (51~-56)88-96 (55--60)94-102(58-X3) 
D3 + I3 1,450--1,650 1,350-l ,550 l,850-2,050 42-48 (26-30) 52-58 (32-36) 
02 + Dt 2,200--2,500 2,050-2,350 2,750-3,100 42-48 (26-30) 52-58 (32-36) 
SI --) S2 5,150-5,750 5,150-5,700 5,850-6,450 52-58 (32-36) 56-62 (35-38) 59-65 (37-40) 

Fully opened S2 -+ S3 4,850-5,300 4,850-5,250 5,400-5,800 92-100 (57-62) 99-107 (61-66) 101-109 (63-68) 

(4.0 volt) S3 --* S2 2,900-3,150 2,850-3,150 3,350-3,600 82-90 (51-56) 88-96 (55-60) 94-102 (58-63) 
S2 --) SI 2,200-2,500 2,050-2,350 2,750-3,100 42-48 (26-30) 52-58 (32-36) 

I Half throttle SI + 52 2,550-3,t 50 3,000-3,550 3,450--4,050 26-32 (i6-20) 33-39 (20-24) 35-41 (22-25) 
(1.6-2.2 volt) Sz -+ s3 2,500-3,150 3,l OO-3,700 3,700-4,350 48-60 (30-37) 63-75 (3947) 70-82 (43-51) 
Fully opened .Ll + l-2 5,150-5,750 5,150-5,700 5,850-6,450 52-58 (32-36) 56-62 (35-38) 59-65 (37-40) 
(4.0 volt) L2 -+ Li 2,200-2,500 2,050-2,350 2,800-3,100 42-48 (26-30) 52-58 (32-36) - 

I I I 
Half throttle 

G-3 3 vnH\ I Ll -+ L2 ]2,550-3,150/3,000-3,55013,450-4,050\26-32 (16-20)133-39 (20-24)]35-41 (22-2511 

XL-16 (1990 323 2WD) Revised 11189 



TECHNICAL DATA TD 
Throttle condition 

ode Range (Throttle sensor Shift b 
Drum speed rpm Vehicle speed km/h (mph) 

voltage) B6 SOHC BP SOHC BP DOHC B6 SOHC BP SOHC BP DOHC 
DI + 02 2,650-3,250 2,450---3,000 2,650-3,250 27-33 (17-20) 

“.“‘..A . . ..: Fully opened j...,.. i; 
_... 3 

D ., 
:~ .:. (4.0 volt) 

D2 + D3 2,100-2,650 1,950-2,450 2,100-2,650 40-50 (25-31) 
2 :; :: D3 + DI 300-500 250-450 400-600 1 9-l 5 (6-9) 12-18 

.g 
(7-l 1) 

S Fully closed 53 -+ 52 3,200-3,400 3,200-3,400/3,550-3,750 91-97 (56-60) 98-104 (61-64) 100-106 (62-66) 
L (0.5 volt) L2 --+ Lr 2,250-2,600 2,100-2,400 12,250-2,600 43-49 (27-30) 

M. FRONT AND REAR AXLES 

item 
Driveshaft 

EnginelTransaxle type B6 SOHC BP SOHC BP DOHC 
1 

MTX 1 ATX MTX 1 ATX f  MTX 1 ATX 

Joint type Inside Tripod joint 
Outside Ball joint 

Length of joint (between center of joint) Right 662.0 (22.06) 668.5 (23.32) 427.5 (I 6.83) 

mm (in) Left 383.5 (15.10) 382.5 (15.06) 365.5 385.0 
(14.39) (15.16) 

Shaft diameter 21.5 (0.85) 23.0 (0.91) 
Front axte 
Bearing pfay axial direction mm (in) 0.050 (0.002) 
Rear axle 
Bearing play axial direction mm {in) 0.050 (0.002) I 

N. STEERING SYSTEM 

Item Specifications 

Steering wheel 
Outer diameter 
Free play 
Operation force 
Lock-to-lock 

mm (in) 370 (I 4.57) 
mm (in) O-30 (O-l -18) 

N (kg, lb) f  M/S : 108 (11 I 24.2) or less P/S : 29 (3.0, 6.6) or less 

1 M/S : 4.3 P/S : 3.0 

Max. steering angle 
I Inner I 4OOOO’ f  2* I 
I Outer 1 33OOO’ f  2O I 

Steering gear 
_ Type 

Steering gear ratio 
Backlash between rack and pinion 

I 

Rack and pinion 
Infinite (00) 

mm (in) 0 (0) 
N-m (cm-kg, in-lb) MIS : 1.0-1.4 (W-14, 8.68-12.15) P/S : 1.0-1.2 (10-X 8X8-10.42) 

Pinion preload 
Preload measured by torque wrench 

Q (02) 1 MIS : l,OOO--1,400 (35.3-49.4) P/S : t,OOO--1,200 (35.3-42.36) 
1 Preload measured by pull-s&al& with attachment 

Limit of rack housing movement mm (in) 1 
Distance between left and right brackets mm (in} 
Rack stroke mm tin) 
Lubricant type (power steering) 
Oil capacity (power steering) 

.  I  

liter (US qt, Imp qt) 

. 
1.5 (0.06) 

298.5 (11.75) 
140 (5.51) 

ATF: M-III o; D&RON-II I 
0.8 (0.85, 0.70) 

Drive belt 

Deflection with force of 98 N (IO kg, 22 Ib) mm (in) New belt: 8-9 (0.31-0.35) 
Used belt: 9-10 KI.35---0.391 

Revised 1 f/89 (1990 323 2WO) TD-17 
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