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FOREWORD

This SUPPLEMENTARY SERVICE MANUAL is a
supplement to SF SERIES SERVICE MANUALS
(refer to next page) and contains those items on
the structure, service procedures, etc. that were
modified for the vehicle produced in and after
September 1996. Its applicability by body number
is as follows.

Applicable Body Number: Vehicle Specification:
XTSMMAA44500250001 X ~ SF310 3door H/B FWD
XTSMMAA44SV0250001X ~ SF310 3door H/B FWD
XTSMMAB44500250001 X~ SF310 5door H/B FWD
XTSMMAB44SV0250001 X ~ SF310 5door H/B FWD
XTSMMAH44500250001X ~ SF310 4door N/B FWD
XTSMMAA35500250001X ~ SF413 3door H/B FWD
XTSMMSF35500250001 X~ SF413 3door H/B 4WD
XTSMMAB35500250001 X~ SF413 5door H/B FWD
XTSMMAB35SV0250001 X ~ SF413 5door H/B FWD
XTSMMSG35500250001X ~ SF413 5door H/B 4WD
XTSMMAH35500250001X ~ SF413 4door N/B FWD
XTSMMAH355V0250001X ~ SF413 4door N/B FWD
XTSMMAH14S00250001 X~ SF416 FWD

SF310: 1,000cc | SF413:1,300cc | SF416: 1,6000c—l

When servicing a vehicle with a body number af-
ter the above listed numbers, refer to this Supple-
mentary Service Manual first.

If necessary information is not found in this Sup-
plementary Service Manual, refer to Related Ser-
vice Manuals specified next page.

All information, illustrations and specifications
contains in this literature are based on the latest
product information available atthe time of publi-
cation approval. And used as the main subject of
description is the vehicle of standard specifica-
tions among others. Therefore, note that illustra-
tions may differ from the vehicle being actually
serviced. The right is reserved to make changes at
any time without notice.

TABLE OF CONTENTS

GENERAL INFORMATION

SECTION

General Information 0A
Maintenance and Lubrication 0B
HEATING AND AIR
CONDITIONING
Heating and Ventilation 1A
Air Conditioning 1B
STEERING, SUSPENSION,
WHEEL AND TIRES
Steering Wheel and Column 3c
(Not Equipped with Air Bag)
Steering Wheel and Column 3C1
(For Vehicle with Air Bag)
BRAKE SYSTEM
Brakes 5
Anti-lock Brake System (ABS) 5B
ENGINE
Engine Mechanical GA
(1.0 Liter Engine)
Engine Mechanical
(1.3 Liter Engine) 6A1
Electronic Fuel Injection
System (Vehicle with IAC 6E
Valve)
Electronic Fuel Injection
System (Vehicle with ISC 6E1
actuator)
Ignition System (Vehicle with 6F
ISC actuator)
TRANSMISSION
Automatic Transmission 7B
BODY ELECTRICAL SYSTEM 8
IMMOBILIZER CONTROL 8A
SYSTEM
BODY SERVICE 9
AIR BAG SYSTEM 9J
WIRING DIAGRAM 10
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RELATED SERVICE MANUALS

Service manuals listed below are in the chronological order with the latest one at the top. For the efficient
use of manuals, start with one atthe top of the list (i.e., the latest one). if desired section, item or description
is not found in it, try next one in the list and do the same one by one till what is being searched is found.

MODEL | NO. RELATED SERVICE MANUAL APPLICABILITY
SF310 SUPPLEMENTARY This manual describes the items that are updated
1 SERVICE MANUAL (modified and added) from the Service Manual
(155;10) {99501-60B00) (99500-60B01).
’ cC
2 SF310 SERVICE MANUAL This manual is the base manual for the above
(99500-60B01) manual.
SF413 SUPPLEMENTARY This manual describes the items that are updated
1 SERVICE MANUAL {modified and added) from the Service Manual
(99501-63B30}Pub. No. G4203GE] | (99500-63B01).
SF413 SUPPLEMENTARY This manual describes the items for 4WD model
2 SERVICE MANUAL that are updated (modified and added) from the
(55413) (99501-63B20)[Pub. No. G4202GE] | Service Manual (99500-63B01).
1,300 cc
SF413 SUPPLEMENTARY This manual describes the items for SEDAN model
2 SERVICE MANUAL that are updated {modified and added) from the
{99501-63B10) Service Manual (99500-63B01).
3 SF413 SERVICE MANUAL This manual is the base manual for the above
(99500-63B01)[Pub. No. G4200GE] | manuals.
SF416 SF416 SERVICE MANUAL . .
(1,600 c6) 1 (99500-71C10) This manual is the base manual of SF416.
SF AIR CONDITIONING BASIC
SERIES 1 MANUAL This manual is the base manual of A/C system.
(A/C) {99520-02130)
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GENERAL INFORMATION 0A-1

SECTION 0A
GENERAL INFORMATION

CONTENTS

WARNING, CAUTION AND INFORMATION LABELS ... ... e e 0A-1

WARNING, CAUTION AND INFORMATION LABELS

The figure below shows main labels among others that are attached to vehicle component parts.
When servicing and handling parts, refer to WARNING/CAUTION instructions printed on labels.
If any WARNING/CAUTION label is found stained or damaged, clean or replace it as necessary.

NOTE:
Air bag CAUTION /WARNING labels are attached on  pjr pag

the vehicle equipped with air bag system only. caution Tire information

label placard

Reservoir level label Child lock caution label

Emission control
infarmation label
(if equipped)

Fuel limitation

Coolant (Cooling water) caution label

A/C warning label
(if equipped with A/C)

Engine cooling fan
warning label

0A-001

Air bag warning label on driver air bag
(inflator) module

Air bag warning
tabel on passenger
air bag {inflator)
module

Air bag warning label on combination
switch/contact coil assembly

Air bag warning label
on wire harness

Air bag caution label

’ on steering column . .
— 9 w, Air bag warning label
on SDM

0A-002
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MAINTENANCE AND LUBRICATION 0B-1

SECTION 0B

MAINTENANCE AND LUBRICATION

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

e Service on or around Air Bag System Components or Wiring must be performed only by an authorized
dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Section 9J under “On-vehicle Ser-
vice” and the Air Bag System Component and Wiring Location view in Section 9J before performing ser-
vice on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could result in
unintended air bag deployment or could render the air bag inoperative. Either of these two conditions
may result in severe injury.

e Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the air bags may
be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
MAINTENANCE SCHEDULE .......... ... ... i, e e et 0B- 2
MAINTENANCE SERVICE . ... ...ttt itataeies sttt aaaaaa e ennnnaraaenas 0B- 5
=3 T 11 - 0B- 5
Fo T TR0 Y TSV 1= o o T 0B-10
FUel System ... e e e e 0B-11
Emission Control System ...t i it it e ettt i 0B-13
Brake ... .. e e e 0B-14
Chassis aNd BOdY . .iviirrt it ii i i it e et e e e e 0B-16
Final INSPection ... ot e e e e e e e 0B-21

RECOMMENDED FLUIDS AND LUBRICANTS . ... ... .. i i e e 0B-23
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0B-2 MAINTENANCE AND LUBRICATION|

MAINTENANCE SCHEDULE

NORMAL CONDITION SCHEDULE

This table includes services as scheduled up to 48,000 miles (80,000 km)
mileage. Beyond 48,000 miles (80,000 km}, carry out the same services

1-7. Exhaust system (leakage, damage, tightness) - | -

Interval: at the same intervals respectively.
This interval should be judged by odometer | (x 1,000) 10 20 30 40 50 60 70 80
reading or months, whichever comes first.
Miles (x 1,000)| 6 12 18 24 30 36 42 48
Months 6 12 18 24 30 36 42 48
1. ENGINE
1-1. Drive belt {tension, damage) Fuel injection model - - - | - - - R
Carburetor model - | - | - | - R
1-2. Camshaft timing belt Replace every 100,000 km (60,000 miles)
1-3. Valve iash {ciearance), (1.3/1.6 iiter engine) - I - | - ! - |
1-4. Engine oil and oil filter AP| Grade SF, SG or SH R R R R R R R
1-5. Cooling system hoses and connections (leakage, damage) - | - - I - |
R
|
|

R
|
1-6. Engine coolant - - - R - — _
]
i

1-8. Wiring harness and connections - - -

2. IGNITION SYSTEM

2-1. Spark plugs Fuel injection model - - - - R - - -
Carburetor model - | - R - | - R
When leaded fuel is used Refer to “Severe Driving Condition” schedule

2-2. Distributor cap and rotor {crack, wear) - -~ - | - - -

2-3. Ignition wiring Fuel injection model - - - - _ _ _

Carburetor model - - - | — — _

2-4. Ignition timing (Carburetor model) - - - | - - -

—_ = |zm| ™| —

2-5. Distributor advance (Carburetor model) - - - | - - -

3. FUEL SYSTEM

3-1. Carburetor choke system (Carburetor model) - - - | - - - |

3-2. Air cleaner filter element Paved-road - - - - R - - -

Dusty condition Refer to “Severe Driving Condition” schedule

3-3. Engine idle speed & Mixture (Carburetor model) n | - | - | - |

3-4. Fuel tank, cap & lines (Deterioration, leakage, damage) - - - | - - - 1 (R)

3-5. Fuel filter (Carburetor model) - - - *R - - - R

4. EMISSION CONTROL SYSTEM

4-1. PCV (Positive Crankcase Fuel injection model - - - - - - -
Ventilation) Valve

Carburetor model - - - | - — _

4-2. Charcoal canister . . . (if equipped) - - - - - - _

4-3. Fuel cut system (Carburetor model) - - - | - - -

4-4, Thermostatically controlled air cleaner (Carburetor model) - - - | - - -

NOTE:

Item 3-3 {I} is applicable only to 10,000 km.

Item 3-4 (R) is applicable only to the fuel tank cap of fuel injection model.

Item 3-5 *R is recommended maintenance item.

For Sweden only, the maintenance service on items 2-1, 2-3, 4-1 and 4-2 should be performed only by the
odometer reading.


James
http://www.rhinoman.org




MAINTENANCE AND LUBRICATION 0B-3

This table includes services as scheduled up to 48,000 miles (80,000 km)
mileage. Beyond 48,000 miles (80,000 km), carry out the same services
Interval: at the same intervals respectively.
This interval should be judged by odometer | km (x 1,000) 10 20 30 40 50 60 70 80
reading or months, whichever comes first. -

miles (x 1,000} 6 12 18 24 30 36 42 48

Months 6 12 18 24 30 36 42 48

5. BRAKE

5-1. Brake discs and pads (thickness, wear, damage) i
Brake drums and shoes {wear, damage)

5-2. Brake hoses and pipes (leakage, damage, clamp) | - | - 1 - | -
5-3. Brake fluid - | - R ~ | - R
5-4. Brake lever and cable {damage, stroke, operation) | - | - | - | -
5-5. Brake pedal - - | - | - |
6. CHASSIS AND BODY

6-1. Clutch pedal [1.0/1.3 liter engine with M/T]

6-2. Tires/wheel discs (wear, damage, rotation)

6-3. Drive axle boots (breakage, damage)

6-4. Suspension system (Tightness, damage, rattle, breakage)

6-5. Steering system (tightness, damage, breakage, rattle)

6-6. Power steering (if equipped)

| !
| |
| |
I |
| |
| ]
R R

I
|
|
I
!
|
R
I

6-7. Manual transmission oil {leakage, level)

6-8. Automatic transmission Fluid level | | |
Fluid change Replace every 160,000 km {100,000 miles)
Fluid hose - - - - - R - -

6-9. Door hinges & Gear shift control lever/cables | ! | | I | | |

NOTES:

“R” :Replace or change

“I” :Inspect and correct or replace if necessary
“I” :Lubricate
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0B-4 MAINTENANCE AND LUBRICATION

MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

If the car is usually used under the conditions corresponding to any severe condition code given below,
itis recommended that applicable maintenance operation be performed at the particular interval as given
in the chart below.

Severe condition code
A - Repeated short code
B - Driving on rough and/or muddy roads
C - Driving on dusty roads
D - Driving in extremely cold weather and/ or salted roads

E - Repeated short trips in extremely cold weather
F - Leaded fuel use

Severe . Maintenance .
Condition Code Maintenance Operation Maintenance Interval
_ B . . - Every 5,000 km
A-CDE Engine oil and oil filter R (3,000 miles) or 3 months
_____ F Spark plugs R Every 10,000 km
(Carburetor model only) {6,000 miles) or 6 months
| Every 2,500 km
C Air cleaner filter el t *1 (1,500 miles)
--C--- emen
R Every 50,000 km
(30,000 miles) or 30 months
. Every 20,000 km
---D-- Fuel tank, cap and lines I (12,000 miles) or 12 months
ABC-E - Brake discs and pads | Every 10,000 km
Brake drums and shoes {6,000 miles) or 6 months
; Every 10,000 km
AB-DE- Brake hoses and pipes I (6,000 miles) or 6 months
AB--E- Automatic transmission R Every 20,000 km
fluid change {12,000 miles) or 12 months
_ o . Every 20,000 km
BCD Wheel bearings ' (12,000 miles) or 12 months
I Every 20,000 km
CD Water pump drive belt (12,000 miles) or 12 months
T o (Fuel injection model only) R Every 40,000 km
(24,000 miles) or 24 months
Every 10,000 km
AB-D-- Propeller shaft (4WD) I (6,000 miles) or 6 months

*1: Inspect or replace more frequently if the car is used under dusty conditions.

NOTE:

“R": Replace or change
“1”: Inspect and correct or replace if necessary
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MAINTENANCE AND LUBRICATION 0B-5

MAINTENANCE SERVICE
ENGINE

ITEM 1-1
Drive Belt Inspection

WARNING:
Disconnect negative cable at battery before checking and

1. 10 kg (22 Ibs)
2. Adjusting bolt

0B-00t

Vehicle with A/C

0B-002

0B-003

0B-004

1. A/C compressor pulley
2. Power steering pump

3. Tension pulley
4. Crankshaft
pulley pulley

adjusting belt tension.

Water Pump Belt

1) Inspect belt for cracks, cuts, deformation, wear and cleanli-
ness. Replace, if necessary.

2) Check pump belt for tension and adjust it as necessary.

Water pump belt tension “a”:
6 -8 mm (0.24 - 0.32 in.) deflection under 10 kg or 22 |b pres-
sure

NOTE:
When replacing belt with a new one, adjust belt tension to
5-7mm (0.20 - 0.27 in.).

A/C Compressor and/or Power Steering Pump Drive Belt (If
equipped)
1) Inspect belt for wear, deterioration and tension.

Replace or adjust, if necessary.

A/C compressor and/ or power steering pump drive belt ten-
sion “a”:
7 -9 mm (0.28 - 0.35 in.}) deflection under 10 kg or 22 |b pres-

sure after crank pulley 1 rotating.
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0B-6 MAINTENANCE AND LUBRICATION

0B-005

1.3 liter engine (a)

0B-006

1. Thickness gauge

Proper Engine Qil Viscosity Chart

C 20 W - 50 g‘)

[ 16W — 40, 15 W — 50 A)

[ 10W - 40, 10W — 50 >
1 10w - 30 ]

< SW-30 '—qr' @
°C 30 20 -10 0 10 20 30 40
°F 22 -4 14 32 50 68 86 104
(D: 1cam 8valve engine 08.008
2: 1cam 16 valve engine

ITEM 1-2
Camshaft Timing Belt Inspection and Replacement

Replacement

Replace belt with new one. Refer to SECTION 6A or 6A1 for re-

placement procedure.

CAUTION:

¢ Do not bend or twist timing belt.

¢ Do not allow timing belt to come into contact with oil,
water, etc.

Inspection

1) Remove timing belt outside cover, referringto SECTION 6A
or 6A1.

2) Inspect belt for wear or crack. If any wear or crack is found
on belt, replace it.

3) Install timing belt outside cover, pulley, etc., referring to
SECTION 6A or 6A1.

ITEM 1-3

Valve Lash Inspection (1.3/1.6 Liter Engine Model}

1) Remove cylinder head cover.

2) Inspect intake and exhaust valve lash and adjust as necessary.
Refer to SECTION 6A for valve lash inspection and adjust-
ment procedure.

1.3 liter engine

When cold When hot
(Coolant temperature is [(Coolant temperature is

Valve lash 15-25°C or 59-77°F) | 60-68°C or 140-154°F)

(gap "a") 0.13-0.17 mm 0.23 - 0.27 mm (0.0091

tsi%ic'f'ca‘ Intake | (50051 —0.0067 in.) —0.0106 in.)
Exhaust 0.15-0.19 mm 0.25 - 0.29 mm

(0.0059 - 0.0075 in.) (0.0098 —0.0114 in.)

1.6 liter engine

When cold When hot

Valve lash (Coolant temperature is |(Coolant temperature is
(gap “b”) 15-25°C or 59-77°F) | 60-68°C or 140-154°F)
specifica-
tion Intake 0.08 - 0.12 mm 0.12-0.16 mm
Exhaust (0.032 - 0.0047 in.) (0.0047 - 0.0063 in.)
Special Tool

(A): 09917-18210
Tightening Torque
(a): 12 N'm (1.2 kg-m, 8.5 Ib-ft)
3) Install cylinder head cover and tighten bolts to specification.

ITEM 1-4

Engine Oil and Filter Change

Itis recommended to use engine oil of APl grade SE, SF, SG or
SH.

Select the appropriate oil viscosity according to the left chart.
Always change oil and oil filter as soon as possible after driv-
ing in a dust storm.

See Owner’s Manual for further details.
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MAINTENANCE AND LUBRICATION 0B-7

1. Oil pan 2 (a) 08-010
2. Oil drain plug

0B-011

1. Oil filter

0B-012

0B-013

0B-014

1. Low level mark (hole}
2. Full level mark (hole)

Before draining engine oil, check engine for oil leakage. If any

evidence of leakage is found, make sure to correct defective

part before proceeding to following work.

1) Drain engine oil by removing drain plug.

2) After draining oil, wipe drain plug clean. Reinstall drain
plug, and tighten it securely as specified below.

Tightening Torque
(a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)

3) Loosen oil filter by using oil filter wrench (special tool).

Special Tool
(A): 09915-47310

4) Apply engine oil to oil filter “O" ring.
5) Screw new filter on oil filter stand by hand until filter “O"
ring contacts mounting surface.

CAUTION:

To tighten oil filter properly, it is important to accurately
identify the position at which filter “O” ring first contacts
mounting surface.

6) Tighten filter 3/4 turn from the point of contact with mount-
ing surface using an oil filter wrench.

Special Tool
{A): 09915-47310

Tightening Torque
{a): 14 N-m (1.4 kg-m, 10.5 Ib-ft)

7) Replenish oil until oil level is broughtto FULL level mark on
dipstick. (about 3.3 liters or 6.9/5.8 US/Imp pt.). Filler inlet
is at the top of cylinder head cover.

8) Start engine and run it for three minutes. Stop it and wait
another 3 minutes before checking oil level. Add oil, as nec-
essary, to bring oil level to FULL level mark on dipstick.
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0B-8 MAINTENANCE AND LUBRICATION [

Engine oil capacity

about 3.1 liters

Oil pan capacity (6.5/5.5 US/Imp pt.)

about 0.2 liters

Oil filter capacity (0.4/0.3 US/Imp pt.)

about 0.3 liters

Others {0.6/0.5 US/Imp pt.)

about 3.6 liters

Total (75/6.3 US/Imp pt.}

. Radiator cap

Ear

. Reservoir tank hose
. Inlet hose

BWN =

NOTE:

When installing reser-
voir tank cap, align ar-
row marks on tank
and cap. 3

1. Reservoir tank

2. FULL level mark
3. LOW level mark
4. Arrow mark

0B-017

=

1. Drain plug

NOTE:

Engine oil capacity is specified as left table.

However, note that amount of oil required when actually
changing oil may somewhat differ from data in left table de-
pending on various conditions (temperature, viscosity, etc.).

9) Check oil filter and drain plug for oil leakage.

ITEM 1-5

Cooling System, Hoses and Connections Inspection

1} Visually inspect cooiing system hoses for any evidence of
leakage and cracks. Examine them for damage, and check
connection clamps for tightness.

2) Replace all hoses which show evidence of leakage, cracks
or other damage. Replace all clamps which cannot main-
tain proper tightness.

3) Clean frontal area of radiator core.

4) Test system and radiator cap for proper pressure holding
capacity, 90 kPa (0.9 kg/cm?, 12.8 psi)
If replacement cap is needed, use a cap designed for cool-
ing system of this vehicle.

5) Check coolant level and connection.
Add if necessary.
Refer to COOLANT LEVEL of SECTION 6B for procedure of
level check.

ITEM 1-6
Engine Coolant Change

WARNING:

To help avoid danger of being burned, do not remove radia-
tor cap while engine and radiator are still hot. Scalding fluid
and steam can be blown out under pressure if cap is taken
off too soon.

1) Remove radiator cap when engine is cool.

2) Loosen radiator drain plug to drain coolant.

3) Remove reservoir tank and drain.

4) Tighten drain plug securely. Also install reservoir tank.

5) Fill radiator with specified amount of coolant, and run en-
gine for 2 or 3 minutes at idle. This drives out any air which
may still be trapped within cooling system. STOP ENGINE.
Add coolant as necessary until coolant level reaches filler
throat of radiator. Reinstall radiator cap.
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MAINTENANCE AND LUBRICATION 0B-9

NOTE:
When installing reservoir
tank cap, align arrow
marks on tank and cap.
1. Reservoir tank

2. FULL level mark

3. LOW level mark

4. Arrow mark

0B-018

6) Add coolant to reservoir tank so that its level aligns with

Full mark. Then, reinstall cap to reservoir tank aligning
match marks on the tank and cap.

CAUTION:

When changing engine coolant, use mixture of 50% wa-
ter and 50% ethylene-glycol base coolant (Anti-
Freeze / Anti-corrosion coolant) for the market where
ambient temperature falls lower than -16°C (3°F) in win-
ter and mixture of 70% water and 30% ethylene-glycol
base coolant for the market where ambient temperature
doesn’t fall lower than -16°C (3°F).

Even in a market where no freezing temperature is antici-
pated, mixture of 70% water and 30% ethylene-glyca
base coolant should be used for the purmpose of corrosion
protection and lubrication.

Refer to SECTION 6B for COOLANT CAPACITY.

ITEM 1-7
Exhaust System Inspection

WARNING:

To avoid danger of being burned, do not touch exhaust sys-
tem when it is still hot.

Any service on exhaust system should be performed when
it is cool.

When carrying out periodic maintenance or vehicle is raised
for other service, check exhaust system as follows:

Check rubber mountings for damage and deterioration.
Check exhaust system for leakage, loose connections,
dents, and damages.

If bolts or nuts are loose, tighten them to specification.
Refer to SECTION 6K for torque specification of bolts and
nuts.

Check nearby body areas for damaged, missing or misposi-
tioned parts, open seams, holes, loose connections or other
defects which could permit exhaust fumes to seep into ve-
hicle.

Make sure that exhaust system components have enough
clearance from underbody to avoid overheating and pos-
sible damage to floor carpet.

Any defects should be fixed at once.
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0B-10 MAINTENANCE AND LUBRICATION’

1.0 liter engine

0B-019

0B-020

M o _ ® 08-021

ITEM 1-8

Wiring Harness and Connections Inspection

1) Visually inspect all wires in engine compartment for evi-
dence of breakage.
Inspect condition of insulation (cracks). All clips and clamps
should have solid connections to wires.

2) Replace any wires in a deteriorated or otherwise defective
condition.

IGNITION SYSTEM

ITEM 21

Spark Plugs Replacement

1) Dust off cylinder head around spark plugs.

2) Disconnect high-tension cords at spark plugs.
To avoid inside damage of cords, DO NOT pull on cords for
disconnection. Pull on caps.

3) Using a spark plug wrench, remove spark plugs.

4) Check plug gaps of new spark plugs, and adjust them to
specification as necessary.
Air gap “a”: 0.7 - 0.8 mm (0.028 - 0.031 in.}

Engine Maker Heat range Standard type
. NGK BP6ES (BPRGES)
1.0/1.3 liter
NIPPONDENSO W20EP-U (W20EPR-U)
. NGK BKR6E (BK6E)
1.6 liter

NIPPONDENSO K20PR-U (K20P-U)

As can be seen In the above table, there are two types of
spark plugs for this car, one without R included in its code
and the other with R as in parenthesis. Which one is used
depends on countries. Look at the label attached to the car.
If originally equipped plug was with R included in its code,
replacement plug should have R in its code, too.

B) Install new spark plugs. Tighten plugs to specification.
Tightening Torque for spark plug:
25 N'm (2.5 kg-m, 18.0 Ib-ft)

6) Connect high-tension cords to spark plugs. DO NOT push
cords for connection. Push caps.
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MAINTENANCE AND LUBRICATION 0B-11

ITEM 2-2

Distributor Cap and Rotor Inspection

1) Inspect distributor cap and rubber caps for cracks,

2) Inspect center electrode and terminals for wear.

3) Inspect rotor for cracks, and its electrode for wear.

4) Repair or replace as necessary any component which is
found to be in malcondition as described above.

NOTE:
Dust and stains found within distributor can be cleaned by us-
ing a dry, soft cloth.

ITEM 2-3

Ignition Wiring {high-tension cord) Replacement

1) Disconnect high-tension cords from spark plugs, ignition
coil and distributor.

2) Connect new high-tension cords and clamp them securely.
DO NOT push cords for connection. Push caps.

ITEM 2-4

Ignition Timing Inspection

Check to make sure that ignition timing is set properly. If out
of specification, adjust it.

Refer to SECTION 6F for inspection and adjustment proce-
dure.

ITEM 2-5

Distributor Advance Inspection

Check advancer for proper operation. Refer to SECTION 6F for
checking procedure.

FUEL SYSTEM

ITEM 3-1

Carburetor Choke System Inspection

1) Remove air cleaner case, and lubricate rotating parts.

2) Check choke for proper operation, referring to ON CAR
SERVICE of SECTION 6D.
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08-023

1. Fuel filler cap

2. Fuel filler cap gasket 0B-024

ITEM 3-2
Air Cleaner Element Replacement

NOTE:
Replace more often under dusty conditions. Ask your dealer for
proper replacement interval for your driving conditions.

Replace air cleaner element with new one according to proce-
dure described in SECTION 6A.

Air Cleaner Element Inspection

1) Visually check that air cleaner element is not excessively
dirty, damaged or oily.

2) Clean element with compressed air from air outlet side of
element {i.e., the side facing up when installed).

NOTE:
If vehicle is used in dusty area, clean every 5,000 km (3,000
miles) or more frequently.

ITEM 3-3

Engine Idle Speed And Idle Mixture Inspection

Check idle speed and idle mixture, and adjust them as neces-
sary. Referto ON CAR SERVICE of SECTION 6D for procedures
to check and adjust idle speed/idle mixture.

ITEM 3-4

Fuel Tank, Cap Gasket and Fuel Lines Inspection

® Check fuel tank, fuel filler cap and fuel lines for loose con-
nection, deterioration or damage which could cause leak-
age.
Make sure all clamps are secure.

e Check fuel filler cap gasket for an even filler neck imprint or
any damage.

® Replace any damaged or deteriorated parts.
There should be no sign of fuel leakage or moisture at any
fuel connection.

ITEM 3-5

Fuel Filter Replacement {Carburetor Model)
WARNING:
This work must be performed in a well ventilated area and
away from any open flames (such as gas hot water heaters).

Fuel filter is located at the front part of fuel tank, inside the left-
hand side of chassis.

Replace fuel filter with new one periodically, referring to SEC-
TION 6C for removal and installation.
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EMISSION CONTROL SYSTEM

ITEM 4-1

PCV (Positive Crankcase Ventilation) Valve Inspection

Check crankcase ventilation hoses and PCV hoses for leaks,
cracks or clog, and PCV valve for stick or clog. Refer to ON VE-
HICLE SERVICE of SECTION 6J for PCV valve checking proce-
dure.

ITEM 4-2

EVAP Canister Inspection

Applicable to the car equipped with canister in engine compart-
ment

Check charcoal canister. Refer to ON CAR SERVICE of SEC-
TION 6E, 6E1 or 6J for procedures to check charcoal canister.

ITEM 4-3

Fuel Cut System Inspection (Carburetor Model)

Check fuel cut system. Refer to ON VEHICLE SERVICE of SEC-
TION 6D and 6J for procedures to check fuel cut system.

ITEM 4-4
Thermostatically Controlled Air Cleaner System Inspection (Car-
buretor Model)

NOTE:
This section is only applicable to the vehicles equipped with this
system.

The system should be inspected for operation.
Refer to SECTION 6J for inspection procedure.
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0B-025

0B-028

0B-027

BRAKE

ITEM 5-1

Brake Discs, Pads, Drums and Shoes Inspection

Brake discs and pads

1) Remove wheel and caliper but don't disconnect brake hose
from caliper.

2) Check front disc brake pads and discs for excessive wear,
damage and deflection. Replace parts as necessary. Forthe
details, refer to SECTION 5.

Be sure to torque caliper pin bolts to specification.

NOTE:

If noise is heard from front brake when brake pedal is de-
pressed, check brake pad lining for wear. If it is worn, both
right and left brake pads should be replaced with new ones.

Brake drums and shoes

1) Remove wheel and brake drum.

2) Check rear brake drums and brake linings for excessive
wear and damage, while wheels and drums are removed.
At the same time, check wheel cylinders for leakage.
Replace as necessary.

For the details, refer to SECTION 5.

ITEM 5-2

Brake Hoses and Pipes Inspection

Perform this inspection where there is enough light and use

a mirror as necessary.

e Check brake hoses and pipes for proper hook-up, leaks,
cracks, chafing, wear, corrosion, bends, twists and other
damage.

Replace any of these parts as necessary.

® Check all clamps for tightness and connections for leakage.

® Check that hoses and pipes are clear of sharp edges, mov-
ing parts.

CAUTION:
After replacing any brake pipe or hose, be sure to carry
out air purge operation.
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0B-028

“a”: Parking brake
lever stroke:

4 -9 hotches

(With 20 kg or 44
Ibs of pull pressure)

0B-029

ITEM 5-3

Brake Fluid Inspection and Change

[Inspection]

1) Check around master cylinder and reservoir for fluid leak-
age.
If found leaky, correct.

2) Check fluid level.
If fluid level is lower than the minimum level of reservoir,
refilling is necessary. Fill reservoir with specified brake
fluid.

Brake fluid: Refer to reservoir tank cap.

For the details, refer to ON-VEHICLE SERVICE of SECTION
5.

CAUTION:

Since brake system of this vehicle is factory-filled with
brake fluid indicated on reservoir tank cap, do not use or
mix different type of fluid when refilling; otherwise seri-
ous damage will occur.

Do not use old or used brake fluid, or any fluid from a un-
sealed container.

[Changel

Change brake fluid as follows.

Drain existing fluid from brake system completely, fill system
with above recommended fluid and carry out air purge opera-
tion.

For air purging procedure, refer to SECTION 5.

ITEM 5-4

Brake Lever and Cable Inspection

Parking brake lever

® Check tooth tip of each notch for damage or wear. If any
damage or wear is found, replace parking lever.

® Check parking brake lever for proper operation and stroke,
and adjust it if necessary.
For checking and adjusting procedures, refer to PARKING
BRAKE INSPECTION AND ADJUSTMENT of SECTION 5.
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0B-16 MAINTENANCE AND LUBRICATION

Parking brake cable
Inspect brake cable for damage and smooth movement.
Replace cable if it is in deteriorated condition.

ITEM 5-5

Brake Pedal Inspection

Check brake pedal travel.

For checking procedure, refer to PEDAL TRAVEL CHECK of
SECTION 5.

CHASSIS AND BODY

ITEM 6-1

Clutch Pedal Free Travel Inspection

Check clutch pedal free travel. Refer to SECTION 7C for proce-
dure to check and adjust it.

0B-030

1. Clutch pedal
“a": Free travel

ITEM 6-2

Tire and Wheel Disc Inspection

[Tire inspection]

1) Check tire for uneven or excessive wear, or damage. If de-
fective, replace.

0B-031

1. Wear indicator

2) Check inflating pressure of each tire and adjust pressure to
specification as necessary.

NOTE:

e Tire inflation pressure should be checked when tires are
cool.

e Specified tire inflation pressure should be found on tire
placard or in owner’s manual which came with vehicle.
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[ l l U 0B-032
— 2 1. Front tires

2. Reartires

0B-033

1. Drive axle
2. Boot

[Wheel disc inspection]
Inspect each wheel disc for dents, distortion and cracks. A disc
in badly damaged condition must be replaced.

[Tire rotation]
Rotate tires.
For details of the steps, refer to SECTION 3F.

ITEM 6-3

Drive Axle Boot Inspection

Check drive axle boots (wheel side and differential side) for
leakage, detachment, tear or any other damage.

Replace boot as necessary.

ITEM 6-4

Suspension System Inspection

® Inspect front & rear struts for evidence of oil leakage, dents
or any other damage on sleeves; and inspect anchor ends
for deterioration.
Replace defective parts, if any.
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0B-035

1. Ball joint stud
dust seal (boot)
2. Suspension arm

1. Tie—fod end boot
2. Steering gear case boot
3. Universai joint

0B-037

e Check front and rear suspension systems for damaged,
loose or missing parts; also for parts showing signs of wear
or lack of lubrication.

Repair or replace defective parts, if any.

o Check front suspension arm ball joint stud dust seals for
leakage, detachment, tear or any other damage.
Replace defective boaot, if any.

ITEM 6-5

Steering System Inspection

1) Check steering wheel for piay and rattle, holding vehicle
straight on ground.

“ o,

Steering wheel play “a”: 0 - 30 mm (0 - 1.1 in.)

2) Check steering linkage for looseness and damage. Repair
or replace defective parts, if any.

3) Check boots of steering linkage and steering gear case for
damage (leaks, detachment, tear, etc.). If damage is found,
replace defective boot with new one.

4) Check universal joints of steering shaft for rattle and dam-
age. frattle or damage is found, replace defective part with
a new one.

ITEM 6-6
Power Steering (P/S) System Inspection (If Equipped)
1) Visually check power steering system for [eaks or damage.
2) Check fluid level.
If it is lower than MIN level, fill fluid up to MAX level.

NOTE:
¢ Fluid level should be checked when fluid is cool.
o Be sure to use an specified power steering fluid.

3) Visually check pump drive belt for cracks and wear.
4) Check belt for tension, referring to ITEM 1-1 of “ENGINE”
in this section. If necessary, have belt adjusted or replaced.
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ITEM 6-7

Manual Transmission Qil Inspection and Change

[Inspection]

1) Inspect transmission case for evidence of oil leakage.
Repair leaky point if any.

2) Make sure that vehicle is placed level for oil level check.

3) Remove level plug of transmission.

4) Check oil level.
Oil level can be checked roughly by means of filler/level
plug hole. That is, if oil flows out of level plug hole or if oil
level is found up to hole when level plug is removed, oil is
properly filled.
If oil is found insufficient, pour specified oil up to level hole.
For specified oil, refer to description of oil change under
ON-VEHICLE SERVICE in SECTION 7A.

[Changel

1} Placethe vehicle level and drain oil by removing drain plug.

2) Apply sealant to drain plug and tighten drain plug to speci-
fied torque.

3) Pour specified oil up to level hole.

4) Tighten filler plug to specified torque.
For recommended oil, its amount and tightening torque
data, refer to ON-VEHICLE SERVICE of SECTION 7A.

ITEM 6-8

Automatic Transmission

[Fluid level inspection]

1) Inspect transmission case for evidence of fluid leakage.
Repair leaky point, if any.

2} Make sure that vehicle is placed level for fluid level check.

3) Check fluid level.
For fluid level checking procedure, refer to ON-VEHICLE
SERVICE in SECTION 7B and be sure to perform it under
specified conditions. If fluid level is low, replenish specified
fluid.
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1.0 /1.3 liter engine model

1. Oil pan 0B-041
2. Drain plug

1.6 liter engine model

0B-042

1. Drain plug

0B-043

": Qil point
Upper hinge
. Lower hinge
Door

. Body

PWN S 2

[Fluid changel

1} Perform steps 1) and 2) of above Fluid Level inspection.

2) Change fluid. For its procedure, refer to ON-VEHICLE SER-
VICE in SECTION 7B.

CAUTION:
Use of specified fluid is absolutely necessary.

[Fluid cooler hose change]

Replace iniet and outlet hoses of cooler hose andtheir clamps.
For replacement procedure, refer to ON-VEHICLE SERVICE in
SECTION 7B.

ITEM 6-9

Door Hinges, Gear Shift Control Lever and Shaft Inspection
Check that doors and gear shift control lever move smoothiy
without abnormal noise.

If defective, lubricate as follows.

Wipe off dirt of door hinges and apply athin coat of engine oil.
Open and close door several times to insure that oil has
worked in effectively.

Lubricate lever seat and shaft bushings with water resistant
chassis grease.
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FINAL INSPECTION

WARNING:
When carrying out road tests, select a safe
place where no man or no running vehicle is

seen so as to prevent any accident.

Engine Hood Latch

Check that hood opens and closes smoothly and
properly. Lubricate if necessary. Also check that
secondary latch operates properly (check that
secondary latch keeps hood from opening all the
way.) and hood locks securely when closed.

Doors
Check that each door opens and closes smoothly
and locks securely when closed.

Seats

Check that seat slides smoothly and locks secure-
ly at any position. Also check that reclining mech-
anism of front seat back allows it to be locked at
any angle.

Seat Belt

Inspect belt system including webbing, buckles,
latch plates, retractors and anchors for damage or
wear.

Check that seat belt is securely locked.

Battery Electrolyte Level Check

Check that the electrolyte level of all battery cells
is between the upper and lower level lines on the
case. If battery is equipped with built-in indicator,
check battery condition by the indicator.

Accelerator Pedal Operation
Check that pedal operates smoothly without get-
ting caught or interfered by any other part.

Engine Start
Check engine start for readiness.

WARNING:

Before performing the following check, be sure
to have enough room around the vehicle. Then,
firmly apply both the parking brake and the
regular brakes. Do not use the accelerator ped-
al. If the engine starts, be ready to turn off the
ignition promptly. Take these precautions be-
cause the car could move without warning and
possibly cause personal injury or property
damage.

On automatic transmission vehicles, try to start
the engine in each gear. The starter should crank
only in “P” (Park) or “N” (Neutral).

Exhaust System Check
Check for leakage, cracks or loose supports.

Clutch (For Manual transmission)

Check for the following:

e Clutchiscompletely released when depressing
clutch pedal,

o Noslipping clutch occurs when releasing pedal
and accelerating,

o Clutch itself is free from any abnormal condi-
tion.

Gearshift or Selector Lever (Transmission)

Check gear shift or selector lever for smooth shift-
ing to all positions and for good performance of
transmission in any position.

With automatic transmission equipped vehicle,
also check that shift indicator indicates properly
according to which position selector lever is
shifted to.

CAUTION:

With automatic transmission equipped ve-
hicle, make sure that vehicle is at complete
stop when shifting selector lever to “P” range
position and release all brakes.

Brake

[Foot brake]

Check the following:

e that brake pedal has proper travel,

e that brake works properly,

¢ that it is free from noise,

e that braking force is applied equally on all
wheels,

® and that brakes do not drag.
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[Parking brake]
Check that lever has proper travel.

WARNING:

With vehicle parked on a fairly steep slope,
make sure nothing is in the way downhill to
avoid any personal injury or property damage.
Be prepared to apply regular brake quickly
even if vehicle should start to move.

Check to ensure that parking brake is fully effec-
tive when the vehicle is stopped on the safe slope
and brake lever is pulled all the way.

Steering

® Checktoensurethatsteering wheel is free from
instability, or abnormally heavy feeling.

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

Engine

® Check that engine responds readily at all
speeds.

® Check that engine is free from abnormal noise
and abnormal vibration.

Body, Wheels and Power Transmitting System
Check that body, wheels and power transmitting
system are free from abnormal noise and abnor-
mal vibration or any other abnormal condition.

Meters and Gauge
Check that speedometer, odometer, fuel meter,
temperature gauge, etc. are operating accurately.

Lights
Check that all lights operate properly.

. Windshield Defroster

Periodically check that air comes out from de-
froster outlet when operating heater or air condi-
tioning.

Set fan switch leverto “HI” position for this check.
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RECOMMENDED FLUIDS AND LUBRICATIONS

Engine oil

APl grade SE, SF, SG or SH
{Refer to engine oil viscosity chart in item 1-4.)

Engine coolant
(long life coolant)

Ethylene-glycol base coolant
(“Antifreeze/Anticorrosion coolant”)

Brake fluid

Refer to reservoir tank cap or owner’s manual

Manual transmission oil

See oil chart on SECTION 7A

Rear differential oil

See oil chart on SECTION 7F

Automatic transmission fluid

Power steering fluid

An equivalent of DEXRON®II, IIE or III

Gear shift control lever and
shaft

Water resistance chassis grease
{SUZUKI SUPER GREASE A 99000-25010)

Door hinges

Engine oil

Engine hood latch

Engine oil

Key lock cylinder

Spray lubricant
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HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

e Service on or around Air Bag System Components or Wiring must be performed only by an authorized
dealer. Please observe all WARNINGS and SERVICE PRECAUTIONSS in Section 9J under “On-vehicle Ser-
vice” and the Air Bag System Component and Wiring Location view in Section 9J before performing ser-
vice on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could result in
unintended air bag deployment or could render the air bag inoperative. Either of these two conditions
may result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the air bags may
be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
For the descriptions (items) notfound in this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual.

CONTENTS
GENERAL DES CRIPTION .. ..ttt it ettt ettt ettt et e s et e e ieenes 1A-2
o =) = o 1A-2
ON-VEHICLE SERVICE . ... ... it e e e e e e e e e e e e 1A-3
Heater Blower IMOtOr o vu ittt it e ettt st et s ettt a s et n e enn s eneneaenn 1A-3
Heater Blower Motor Resistor . ... .. e e e e e e e et et ans 1A-4
Heater Blower Motor SWItCh ... .. o i e e e et e e e et it inens 1A-5

Heater Unit ... e e e e e 1A-6
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HEATER

The heater and ventilation of this car consist of such main components as control levers, blower motor,
heater core and air ducts. The blower motor runs on electricity to send air inside. In the heater core, the
cooling water warmed by the engine keeps circulating. Each control lever controls the blower motor speed,
temperature and operation of the dampers in the air ducts so that the air is delivered where necessary.

1. Side ventilator outlet 1. Side demister duct

2. Side defroster outlet 12. Center ventilator duct

3. Center ventilator outlet  13. Side ventilator duct

4. Floor outlet 14. Qutside air

5. Front defroster outlet 15. Inside air

6. Heater unit 16. Rear duct No. 2

7. Air duct 17. Rear duct No. 1

8. Blower motor unit 18. Rear hose, L

9. Control lever 19. Rear hose, R 1A-00t
10. Defroster nozzle
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ON-VEHICLE SERVICE
HEATER BLOWER MOTOR

NOTE:
Heater blower motor unit in left-hand steering vehicle and that in right-hand steering vehicle are symmetrical.

1. Blower motor unit
2. Blower motor resistor
3. Motor assembly 1A 002
4. Air hose
YA REMOVAL
/ . .
7 1) Disconnect negative cable at battery.

oA J\ \\ “1”%\._’"/&7”/' }/ 2) Ifequipped with air bag system, disable air bag system. Re-
N pe—— fer to “Disabling Air Bag System” in Section 9J.

y IS ‘;‘CJM/——/“m-s 3) Disconnect blower motor and resistor lead wires at cou-
= | plers.
1 4) Disconnect fresh air control cable from motor unit.
j:‘}? ":. 5) Remove blower motor unit after removing glove box upper

panel and bolts as shown in left figure.

1A-003

6) Remove blower motor.

INSTALLATION

1) Reverse removal procedure for installation.

2) If equipped with air bag system, enable air bag system. Re-
fer to “Enabling Air Bag System” in Section 9J.

1A-004
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For left-hand steering vehicle

For right-hand
steering vehicle

1A-005

1A-006

HEATER BLOWER MOTOR RESISTOR

REMOVAL

1) Disconnect negative cable at battery.

2) Ifequipped with air bag system, disable air bag system. Re-
fer to “Disabling Air Bag System” in Section 9J.

3) Remove glove box upper panel.

4) Remove heater blower motor resistor.

INSPECTION

Check blower motor resistor for each terminal-to-terminal
continuity. If there is no continuity, replace blower motor re-
sistor.

INSTALLATION

1) Reverse removal procedure for installation.

2) Ifequipped with air bag system, enable air bag system. Re-
fer to “Disabling Air Bag System” in Section 9J.
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HEATER BLOWER MOTOR SWITCH

INSPECTION

Heater blower motor switch is connected between battery and blower motor, through fuse and resistor as
shown below.

Check switch for each terminal-to-terminal continuity. If there is no continuity, replace control lever ass'y.

4
6 5 HGH | OO O
M2 | OO O
= 59, w | OTOTO
Tr Low | 040
Al T I T
s 92 &
J] o
|

Lg——

20A

’r Y/8
L]

1A-007

W/G : White/Green

1. Battery Lg :Light green
2. Ignition switch P/BI :Pink/Blue

3. J/B (For detail, refer to Section 8} P/B :Pink/Black
4. Heater blower switch P/G :Pink/Green
5. Heater resistor R : Red

6. Blower motor Y/B :Yellow/Black
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HEATER UNIT

NOTE:
Above figure shows heater unit in left-hand steering vehicle. The one in right-hand steering
vehicle differs only in its link parts.

1A-008

1. Heater case
2. Damper

3. Heater core
4. Air guide plate
5. Control lever
6. Control shaft
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REMOVAL

WARNING: ‘

Failure to follow the following procedure and WARNING

may causes air bag deployment, personal injury, damage to

parts, or air bag being unable to deploy.

® Never rest a steering column assembly on steering wheel
with air bag (inflator) module face down and column ver-
tical.

¢ When handling the air bag (inflator}) modules (driver and
passenger), be careful not to drop it or apply an impact to
it. If an excessive impact was applied (e.g., dropped from
a height of 91.4 cm (3 feet or more}, never attempt disas-
sembly or repair but replace it with a new one.

e When grease, cleaning agent, oil, water, etc. has got onto
air bag (inflator) modules (driver and passenger), wipe off
immediately with a dry cloth.

1) Disconnect negative cable at battery.
2) Ifequipped with air bag system, disable air bag system. Re-
fer to “Disabling Air Bag System” in Section 9J.

3) Drain engine coolant and disconnect water hoses from
heater unit.
4) Remove instrument panel, referring to Section 9.

1A-009

1. Heater hose

5) Remove heater unit.

1A-010

1A-011

1. Bolt
2. Nut
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1A-012

1. Screw

1A-013

1 1. Heater core

6) Remove heater unit clips and screws to separate heater
unit.

7) Pull out heater core from unit.

INSTALLATION
1) Install heater unit by reversing removal procedure, noting
the following items.
¢ When installing each parnt, be careful not to catch any
cable or wiring harness.
® When installing steering column assembly, refer to Sec-
tion 3C or 3C1 “Steering Column”
2) Adjust control cables.
3) Fill engine coolant to radiator.
4) If equipped with air bag system, enable air bag system. Re-
fer to “Enabling Air Bag System” in Section 9J.
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AIR CONDITIONING (OPTIONAL) 1B-1

SECTION 1B

AIR CONDITIONING (OPTIONAL)
(FOR VEHICLE WITH IAC ACTIVATOR)

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

e Service on or around Air Bag System Components or Wiring must be performed only by an authorized
dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Section 9J under “On-vehicle Ser-
vice” and the Air Bag System Component and Wiring Location view in Section 9J before performing ser-
vice on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could result in
unintended air bag deployment or could render the air bag inoperative. Either of these two conditions
may result in severe injury.

e Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK" position and the negative cable is disconnected from the battery.

Otherwise, the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module
(SDM).

CAUTION:
The air conditioning system of this model uses Refrigerant HFC-134a (R-134a).

NOTE:
For the descriptions (items) not found in this section of this manual, refer to the AIR CONDITIONING BASIC
MANUAL.

CONTENTS

GENERAL DESCRIPTION .. ... . i i et a e et et iae e e eiannaenennnns 1B-2
L A A0 T T F: T 1T o T 1B-2
Function of Each Control Component ... ...t it ie i ee e iaanaa s 1B-3
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1B-2 AIR CONDITIONING (OPTIONAL)

GENERAL DESCRIPTION

WIRING DIAGRAM
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AIR CONDITIONING (OPTIONAL) 1B-3

FUNCTION OF EACH CONTROL COMPONENT

RELAY (condenser fan /magnet clutch),

DUAL PRESSURE SWITCH,

EVAPORATOR THERMISTER AND MAGNET CLUTCH
Refer to the AIR CONDITIONING BASIC MANUAL.

A/C AMPLIFIER
A/C amplifier is installed to the lower evaporator case.
It controls operation of the compressor magnet clutch and
condenser fan motor according to the signals from the
switches and ECM which detects the state of the engine and
driving conditions.
Main system control function is A/C ON-OFF control (at A/C
or ECO switch ON).
Refrigerant Pressure (Dual Pressure Switch)
High refrigerant pressure:

above 3.140 kPa

(32 kg/cm?,455psi) ........... OFF
below 2.550 kPa
(26 kg/cm?,370 psi) ........... ON

Low refrigerant pressure:
below 196 kPa

(2.0 kg/cmZ2, 28.4 psi) ......... OFF
above 225 kPa
(2.3kg/cm?,32.7psi) ......... ON

Evaporator Temperature (Evaporator Thermistor)
At A/C switch ON

below 2.5°C (36.5°F) ............ OFF

above 4.0°C (39.2°F) ............ ON
At ECO switch ON

below 8.0°C (46.4°F) ............ OFF

above 9.56°C (49.1°F) ............ ON

Engine Condition (ECM)
Refer to item A/C ON SIGNAL OUTPUT FOR A/C AMPLIFI-
ER in SECTION 6E1.

ECM

The A/C amplifier outputs A/C signal to ECM when A/C ON
conditions are satisfied on the A/C amplifier side. (The air
conditioning system does not turn ON in this state.} When
ECM detects through the A/C signal that A/C ON conditions
are satisfied on the A/C amplifier side, it uses the A/C signal
as one of the factors to output A/C ON signal and to control
idle air control valve and fuel injection respectively.

Refer to item A/C ON SIGNAL OUTPUT FOR A/C AMPLIFIER
in SECTION 6E1 for output condition for A/C ON signal.
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STEERING WHEEL AND COLUMN (NOT EQUIPPED WITH AIR BAG) 3C-1

SECTION 3C

STEERING WHEEL AND COLUMN
(NOT EQUIPPED WITH AIR BAG)

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the service manual mentioned JE]®
in FOREWORD of this manual.

CONTENTS
ON-VEHICLE SERVICE .. ... ... ittt ittt ii e ta e inn e asatatata ettt ieanaensrnnnnenens 3C-1

Steering Weel ... .o o e e e 3C1
FOr d-SPOKE 1Y DB o ittt et e e e e e e e 3C-1
Steering Column (INSPECION) .. .. o i i it et it et an e, 3C-2

ON-VEHICLE SERVICE

STEERING WHEEL

For 4-spoke type

REMOVAL

1) Disconnect negative battery cable.

2) Remove pad screw.

3) Remove pad by pulling it upward and disconnect horn har-
ness.

4) Remove steering shaft nut.

5) Make alignment marks on steering wheel and shaft for a
guide during reinstallation.

3C-001

1. Steering shaft nut 3. Horn harness
2. Pad 4. Pad screw
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3C-2 STEERING WHEEL AND COLUMN (NOTEQUIPRED WITH/AIRIBAG)

1. Steering wheel 2. Steering shaft nut

1. Steering shaft nut 3. Horn harness
2. Pad 4, Pad screw

3C-005

6) Remove steering wheel with special tool.

Special Tool
(A): 09944-36011

INSTALLATION

1) Install steering wheel onto shaft, aligning alignment marks
on them.

2) Tighten steering shaft nut to specified torque.

Tightening Torque
(a): 33 N'm (3.3 kg-m, 23.5 Ib-ft)

3) Connect horn harness and install pad.
4) Tighten pad screw.

5) Connect battery negative cable.

STEERING COLUMN

INSPECTION

CHECKING PROCEDURE

Take measurement “b” as shown. [f it is shorter than specified
length, replace column assembly with new one.

Length “b”: 523.5 mm (20.60 in.)
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AIR BAG STEERING WHEEL AND COLUMN 3C1-1

SECTION 3C1

AIR BAG STEERING WHEEL AND COLUMN

WARNING:

The procedures in this section must be followed in the order listed to temporarily disable the Air Bag Sys-
tem and prevent false diagnostic codes from setting.

Failure to follow procedures could result in possible air bag deployment, personal injury or otherwise un-
needed air bag system repairs.

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were removed.
If a fastener needs to be replaced, use the correct part number fastener for that application. If the correct
part number fastener is not available, a fastener of equal size and strength {(or stronger) may be used. Fas-
teners that are not reused, and those requiring thread-locking compound, will be called out. The correct
torque value must be used when installing fasteners that require it. If the above procedures are not fol-

lowed, parts or system damage could result.

CONTENTS
GENERAL DESCRIPTION ................ 3C1- 2 Contact Coil and Combination
SteeringColumn .................... 3C1- 2 Switch Assembly ................... 3C1-12
Steering Wheel and Driver Air Bag Steering Column .................... 3C1-15
(Inflator) Module ................... 3C1- 2 Steering Lock (Ignition Switch) ........ 3C1-20
ON-VEHICLE SERVICE .................. 3C1- 3 Steering Shaft Lower Joint ........... 3C1-21
Service Precautions ................. 3C1- 3 Checking Steering Column for
Handling Precautions ................ 3C1- 6 Accident Damage .................. 3C1-21
Disposal Precautions ................ 3C1- 8 TIGHTENING TORQUE SPECIFICATIONS .. 3C1-22
Driver Air Bag (Inflator) Module ... 3C1- 8 SPECIALTOOLS ........oovveeeeennn.., 3C1-22

SteeringWhee!l ..................... 3C1-10
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3C1-2 AIR BAG STEERING WHEEL AND COLUMN

GENERAL DESCRIPTION
STEERING COLUMN

This double tube type steering column has following three important features in addition to the steering

function:

e The column is energy absorbing type, designed to contract in a front-end collision.

® The ignition switch and lock are mounted conveniently on this column.

e With the column mounted lock, the ignition and steering operations can be locked to inhibit theft of the
vehicle.

When the column assembly is removed from the vehicle, special care must be taken in handling it.

/s

STEERING WHEEL AND DRIVER AIR BAG (INFLATOR) MIODULE

The driver air bag (inflator) module is one of the supplemental inflatable restraint air bag system compo-
nents and is mounted to the center of the steering wheel.

During certain frontal crashes, the air bag system supplements the restraint of driver's and/or passenger’s
seat belts by deploying the air bag in each air bag (inflator} module.

The air bag (inflator} module should be handled with care to prevent accidental deployment.

When servicing, be sure to observe all WARNINGS and CAUTIONS. Refer to “Service Precautions” and
“Handling Precautions” under “On-Vehicle Service” later in this section, and to SECTION 9J.

. Air bag (inflator) module
. Steering wheel
. Steering wheel lower cover
. Contact coil and combination switch assembly
. Steering column upper cover
. Steering column lower cover
Steering column assembly
. Lower joint
. Steering lock assembly
. Steering column mounting nut

CWONOOHWN =

s

3C1-001
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AIR BAG SYSTEM WHEEL AND COLUMN 3C1-3

ON-VEHICLE SERVICE

SERVICE PRECAUTIONS

o WARNING/CAUTION labels are attached on each part of air bag system components. Be sure to follow
the instructions.

WARNING:

When performing service on or around air bag system components or air bag system wiring, follow the
procedures listed below to temporarily disable the air bag system. Refer to appropriate service manual pro-
cedures.

Failure to follow procedures could result in possible air bag deployment, personal injury or unneeded air
bag system repairs.

e Many of the service procedures require disconnection of the “AIR BAG” fuse and air bag (inflator} mod-
ules {driver and passenger) from the deployment loop to avoid an accidental deployment.

e Never used air bag component parts from another vehicle.

e Ifthe vehicle will be exposed to temperatures over 93°C {200°F) (for example, during a paint baking pro-
cess), remove the air bag system components.

® When servicing, if shocks may be applied to air bag system component parts, remove those parts before-
hand.

DISABLING AIR BAG SYSTEM

1) Remove steering column hole cover.

2) Turn steering wheel so that vehicle's wheels {front tires) are
pointing straight ahead.

3) Turn ignition switch to “LOCK” position and remove key.

1. Steering column % & %
hole cover 3C1-002

4) Remove “AIR BAG” fuse from air bag fuse box.
5) Disconnect Yellow connector of driver air bag at base of
column.

3C1-003

1. Yellow connector {for air bag)
2. Band
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3C1-4 AIR BAG STEERING WHEEL AND COLUMN

1. Glove box cover

_

PN
I== 77\
VAR
A

l 1. Screws 3C1-005

1. Yellow connector {for air bag} 3€1-008

6) Remove glove box cover by disconnecting clip as shown in
figure.

7) Remove glove box by removing screws.

8) Disconnect Yellow connector of passenger air bag (inflator)
module.

NOTE:

With “AlIR BAG” fuse removed and ignition switch ON, “AIR
BAG” waming lamp will be ON.

This is normal operation and does not indicate a air bag sys-
tem malfunction.
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AIR BAG STEERING WHEEL AND COLUVMIN 3C1-5

———-__—’7 /3C1»007

Dy
w ; 3C1-008

(’ 3C1-009

=
. A
=

. Yellow connector of driver air bag {inflator)
module

. Yellow connector of passenger air bag
{inflator) module

3. Glove box cover

4. Glove box

3C1-010

-

N

ENABLING AIR BAG SYSTEM

1) Turn ignition switch to “LOCK" and remove key.

2) Connect Yellow connector of passenger air bag (inflator)
module and Yellow connector of driver air bag {inflator)
module at base of column respectively, and be sure to lock
each connector with lock lever.

Fit each air bag (inflator) module connector onto each con-
nector stay.

3) Install glove box and glove box cover.

4) Install “AIR BAG" fuse.

5) Turn ignition switch to “ON” and verify that “AIR BAG”
warning lamp turn on for 6 seconds and then turns off.
if it does not operate as described, perform “Air Bag Diag-
nostic System Check” in SECTION 9J.
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3C1-6 AIR BAG STEERING WHEEL AND COLUMN

3c1-om

HANDLING PRECAUTIONS

Live (Undeployed) Air Bag (Inflator) Module
(Driver and Passenger)

ALWAYS CARRY
AIR BAG (INFLAT-
OR) MODULE WITH
TRIM COVER (AIR
BAG OPENING)
AWAY FROM
BODY.

3C1-012

ALWAYS PLACE AIR BAG (INFLATOR) MODULE ON
WORKBENCH WITH TRIM COVER (AIR BAG OPENING)
UP, AWAY FROM LOOSE OBJECTS.

3C1-013

3C1-014

WARNING:

Never attempt to measure the resistance of the air bag (in-
flator) modules (driver and passenger). It is very dangerous
as the electric current from the tester may deploy the air
bag.

Special care is necessary when handling and storing a live
{undeployed) air bag (inflator) module. The rapid gas genera-
tion produced during deployment of the air bag could cause
the air bag (inflator) module, or an object in frant of the air bag
(inflator) module, to be thrown through the air in the unlikely
event of an accidental deployment.

Never attempt disassembly of the air bag {inflator) module.

If any abnormality is found, be sure to replace it with new
one as an assembly.

When an abnormality is noted as existing in the live (unde-
ployed) air bag (inflator) module, be sure to deploy it before
discarding it. (Refer to “Air Bag {Inflator) Modules Disposal”
in SECTION 9J.)

When grease, cleaning agent, oil, water, etc., got on the air
bag (inflator) modules (driver and passenger), wipe it off
immediately with a dry cloth.

If air bag (inflator) module was dropped from a height of
91.4 cm (3 ft) or more, it shouid be replaced.

WARNING:

e For handling and storing an air bag (inflator) module, se-
lect a place where the ambient temperature below 65°C
{150°F), without high humidity and away from electric
noise.

e When carrying a live air bag (inflator} module, make sure
the bag opening is pointed away from you. In case of an
accidental deployment, the bag will then deploy with
minimal chance of injury. Never carry the air bag (inflator)
module by the wires or connector on the underside of the
module.

o When placing a live air bag (inflator) module on a bench
or other surface, always face the bag up, away from the
surface. As the live passenger air bag (inflator) module
must be placed with its bag (trim cover) facing up, place
it on the workbench with a slit or use the workbench vise
to hold it securely at its lower mounting bracket.

It is also prohibited to place anything on top of the trim
cover and stack air bag (inflator) modules.

This is necessary so that a free space is provided to allow
the air bag to expand in the unlikely event of accidental
deployment.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-7

Deployed Air Bag (Inflator) Module (Driver and Passenger)

WARNING:

o Immediately after deployment, the air bag (inflator) mod-
ule is very hot. Wait for at least 30 minutes to cool it off
before starting servicing (handling) it.

¢ Do not apply water, etc. to deployed air bag (inflator)
module.

e After an air bag (inflator} module has been deployed, the
surface of the air bag may contain a powdery residue.
This powder consists primarily of cornstarch {used to lu-
bricate the bag asitinflates} and byproducts of the chem-
ical reaction. As with many service procedures, gloves
and safety glasses should be worn.

¢ Wash your hands with mild soap and water after com-
pleting the work.

4

1. Contact coil and combination switch assembly
2. To horn

3. Connector to driver air bag (inflator) module
4. Connector to air bag wire harness

3C1-015

1. Air bag wire harness
2. Ground
3. SDM case ground

3C1-016

Refertothe procedure described under “Deployed Air Bag (In-
flator) Module Disposal” in SECTION 9J, for details.

Contact Coil and Combination Switch Assembly

Do not turn contact coil (on combination switch ) more than
allowable number of turns (about two and a half turns from
the center position clockwise or counterclockwise respective-
ly}), or coil will break.

Air Bag Wire Harness and Connectors

CAUTION:

When an open circuits in air bag wire hamess, damaged
wire harness, connector or terminal is found, replace wire
harness, connectors and terminals as an assembly.

Air bag wire harness can be identified easily as it is covered
with a yellow protection tube. Be very careful when hand-
ling it.

Wheninstalling it, be careful so that the air bag wire harness
is not caught or does not interfere with other parts.

Make sure all air bag system grounding point are clean and
grounds are securely fastened for optimum metal-to-metal
contact. Poor grounding can cause intermittent problems
that are difficult to diagnose.
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3C1-8 AIR BAG STEERING WHEEL AND GOLUMN

3C1-017

3C1-018

DISPOSAL PRECAUTIONS

Do not dispose of live (undeployed) air bag (inflator) modules
{driver and passenger). When disposal is necessary, be sure
to deploy the air bag according to deployment procedure de-
scribed in SECTION 9J of this manual.

WARNING:

Failure to follow proper air bag (inflator) module disposal
procedures can result in air bag deployment which could
cause personal injury. Undeployed air bag (inflator) mod-
ules must not be disposed of through normal refuse chan-
nels. The undeployed air bag {inflator) module contains sub-
stances that can cause severe illness or personal injury if the
sealed container is damaged during disposai.

DRIVER AIR BAG (INFLATOR) MODULE

WARNING:

When handling an air bag (inflator) module, be sure to read
“HANDLING PRECAUTIONS” given earlier in this section
and observe each instruction. Failure to follow them could
cause a damage to the air bag (inflator) module or result in
personal injury.

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under “Service Precautions™ earlier in this section.

3} Loosen air bag (inflator) module bolts (2 pcs).

4) While opening claws (inside of the hole) on both sides, pull
the bolt forward and make it fixed at such position as
shown in the figure.

5) Remove air bag (inflator}) module from steering wheel.

6) Disconnect hornconnectors and Yellow connector of driver
air bag (inflator) modulie.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-9

3C1-019

3C1-020

3C1-021

. Airbag

(inflator}
module
wire

. Horn wire

1. Torxwrench

3C1-022

3C1-023

INSPECTION

WARNING:
Never disassemble air bag (inflator) module or measure its
resistance. Otherwise, personal injury may result.

CAUTION:
If air bag (inflator) module was dropped from aheight 0f91.4
cm (3 ft) or more, it should be replaced.

Check air bag (inflator) module visually and if any of the fol-

lowing is found, replace it with a new one.

e Air bag being deployed

o Trim cover (pad surface) being cracked

e Wire harness or connector being damaged

¢ Airbag{inflator) module being damaged or having been ex-
posed to strong impact (dropped)

INSTALLATION

1) Connect horn connectors securely.

2) Install air bag (inflator) module to steering wheel, taking
care so that no part of wire harness is caught between
them.

3) Make sure that clearance between module and steering
wheel is uniform all the way.
4) Tighten air bag (inflator) module bolts to specified torque.

Tightening Torque
(a): 9 N'm (9.0 kg-m, 6.5 Ib-ft)

5) Connect negative battery cable.
6) Enable air bag system. Refer to “Enabling Air Bag System”
under “Service Precautions” earlier in this section.
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3C1-10 AIR BAG STEERING WHEEL AND|COLUMN

1. Make alignment marks.

3C1024

3C1-025

1. Steering wheel

STEERING WHEEL

CAUTION:

Removal of the steering wheel allows the contact coil to turn
freely but do not turn the contact coil (on the combination
switch) more than allowable number of turns (about two
and a half turns from the center position clockwise or coun-
terclockwise respectively), or coil will break.

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.

3) Remove air bag (inflator) module from steering wheel re-
ferring to “Driver Air Bag (Inflator) Module” earlier in this
section.

4) Remove steering shaft nut.
5) Make alignment marks on steering wheel and shaft for a
guide during reinstallation.

6) Remove steering wheel with special tool (A).

Special Tool
(A): 09944-36010 or 09944-36011

CAUTION:

Do not hammer the end of the shaft. Hammering it will
loosen the plastic shear pins which maintain the column
length and impair the collapsible design of the column.

CENTERING CONTACT COIL

1) Check that vehicle’s wheels (front tires) are set at straight
ahead position.

2) Check that ignition switch is at “LOCK” position.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-11

Turn slowly till coil stops. 3C1-026

Turn contact coil back about 2 and a half
turns.

1. Align marks 3C1-027

1. Grooves
2. Alignment marks 3C1-028

3) Turn contact coil counterclockwise slowly with a light force
till contact coil will not turn any further.

NOTE:

Contact coil can turn about 5 turns at maximum, that is, if it
is at the center position, can turn about two and a half turns
both clockwise and counterclockwise.

4) Fromthe position where contact coil became unableto turn
any further (it stopped), turn it back clockwise about two
and a half rotations and align center mark with alignment
mark.

INSTALLATION

1) Check that vehicle’s front tires are at straight-ahead posi-
tion and contact coil is centered. Refer to “Centering Con-
tact Coil” earlier in this section.

CAUTION:

These two conditions are prerequisite for installation of
steering wheel. If steering wheel has been installed with-
out these conditions, contact coil will break when steer-
ing wheel is turned.

2) Install steering wheel to steering shaft with 2 lugs on con-
tact coil fitted in two grooves in the back of steering wheel
and also aligning marks on steering wheel and steering
shaft.

3) Tighten steering shaft nut to specified torque.

Tightening Torque
(a): 33 N'm {3.3 kg-m, 23.5 Ib-ft})

4) Install air bag (inflator) module to steering wheel. Refer to
“Driver Air Bag (Inflator) Module” earlier in this section.

5) Connect negative battery cable.

6) Enable air bag system. Refer to “Enabling Air Bag System”
under “Service Precautions” earlier in this section.
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3C1-12  AIR BAG STEERING WHEEL AND COLUMN

& é & 3C1-029

1. Steering column upper cover

2. Steering column lower cover 3C1-030

3C1-031

B N A S I ol

1. Yellow connector (for air bag)
2. Band

CONTACT COIL AND COMBINATION SWITCH
ASSEMBLY

CAUTION:

Do not turn contact coil {on combination switch) more than
allowable number of turns (about two and a half turns from
the center position clockwise or counterclockwise respec-
tively), or coil will break.

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.

3) Remove steering wheel from steering column shaft. Refer
to “STEERING WHEEL" earlier in this section.

4) Remove hole cover.

5) Remove steering column cover screws (3 pcs).
6) Separate upper cover and lower cover, then remove them.

7) Remove band binding steering column and harness (for
contact coil and combination switch assemblyy).

8) Disconnect yellow connector (for air bag).

9) Disconnect connectors for contact coil and combination
switch wire harness.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-13

3C1-032

1. Contact coil and combination switch assembly

S

[

. Contact coil and combination switch assembly

. To horn

. Connector to driver air bag (inflator) module

. Connector to air bag wire harness 3C1-033

B WN -~

3C1-034

1. Seal If equipped, remove lock pin after
2. Lock pin :l installing contact coil and combi-
nation switch assembly.

3C1-035

1. Yeliow connector (for air bag)
2. Band

10) Remove contact coil and combination switch assembly
from steering column.

INSPECTION

Check contact coil and combination switch wire harness for
any signs of scorching, melting or other damage. If it is dam-
aged, replace.

INSTALLATION
1) Check to make sure that vehicie’s front tires are set at
straight-ahead position and then ignition switch is at
“LOCK" position.

2) Install contact coil and combination switch assembly to
steering column.

NOTE:

New contact coil and combination switch assembly is sup-
plied with contact coil set and held at its center position with
alock pin and seal. Remove this lock pin after installing con-
tact coil and combination switch assembly to steering col-
umn.

3) Connect connectors for contact coil and combination
switch wire harness.

4) Connect yellow connector (for air bag).

5) Tighten clamp and band for contact coil and combination
switch wire harness.
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3C1-14 AIR BAG STEERING WHEEL AND COLUMN

1. Steering column upper cover
2. Steering column lower cover

3C1-036

1. Hole cover & g

3C1-037

6) Install steering column upper and lower cover.

7} Install hole cover.

8) Install steering wheel to its shaft. Refer to “STEERING
WHEEL' earlier in this section.
9) Connect battery negative cable.
10) Enable air bag system. Refer to “Enabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.


James
http://www.rhinoman.org




AIR BAG STEERING WHEEL AND COLUMN 3C1-15

STEERING COLUMN

g ‘ & 3C1-038

:.--; N G S Al 3C1-039

1. Yellow connector (for air bag)
2. Band

CAUTION:

e Once the steering column is removed from the vehicle,
the column is extremely susceptible to damage.

e Dropping the column assembly on its end could collapse
the steering shaft or loosen the plastic shear pins which
maintain column length.

¢ Leaning on the column assembly could cause it to bend
or deform.

e Any of the above damage could impair the column’s col-
lapsible design.

¢ Steering column mounting nuts should not be loosened
with steering shaft joint upper side bolt tightened as this
could cause damage to shaft joint bearing.

NOTE:

When servicing column or any column-mounted component, re-
move steering wheel. But when removing steering column sim-
ply to gain access to instrument panel components, leave steer-
ing wheel installed on steering column.

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.

3) Remove steering wheel, contact coil and combination
switch assembly, if necessary. Referto “STEERING WHEEL"
and “CONTACT COIL AND COMBINATION SWITCH AS-
SEMBLY" earlier in this section.

4) Remove hole cover.

5) Remove band binding steering column and harness (for
contact coil and combination switch assembily).
6) Disconnect yellow connector (for air bag).
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3C1-16 AIR BAG STEERING WHEEL AND COLUMN

7) Disconnect connectors for contact coil and combination
switch assembly wire harness.
8) Disconnect connectors for ignition switch wire harness.

9) Remove steering joint cover.
10) Remove steering shaft upper joint bolt.

1. Joint cover 2. Steering shaft upper joint bolt 3c1-040

11) Remove steering column mounting nuts (4 pcs).

U=
9 3C1-041

12) Turn ignition switch to “LOCK” position.

3C1-042

13) Remove steering column from vehicle.

WARNING:

Never rest a steering column assembly on the steering
wheel with the air bag {inflator) module face down and
column vertical. Otherwise, personal injury may result.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-17

1. Capsules 3C1-043

3C1-044

1. Lower joint
2. Upper joint of steering column 3C1-046

INSPECTION

NOTE:

Vehicles involved in accidents resulting in body damage, where
steering column has been impacted or air bag deployed, may
have a damaged or misaligned steering column.

CHECKING PROCEDURE

1) Check that two capsules are attached to steering column
bracket securely. If found loose, replace steering column
assembly.

2) Take measurement “b” as shown. If it is shorter than speci-
fied length, replace column assembly with new one.

Length “b”: 523.5 mm (20.60 in.)

3) Check steering shaft joints and shaft for any damages such
as crack, breakage, malfunction or excessive play.

4) Check steering shaft for smooth rotation.
If found defective, replace as column assembly.

5) Check steering shaft and column for bend, cracks or de-
formation.
If found defective, replace.

INSTALLATION

1} Align flat part “A” of lower joint shaft with bolt hole “B” of
upper side joint of steering column as shown. Then insert
upper side joint of steering column into lower joint shaft.
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3C1-18 AIR BAG STEERING WHEEL AND COLUMN

3C1-047

—

3C1-048

~—

1. Joint cover 3C1-049

—

2) If equipped with shift (key) interlock cable, connect shift

(key) interlock cable to ignition switch with ignition switch
turned at “ACC” position. And then turn ignition switch to
“LOCK" position.

Tighten its cable screw.

Install steering column assembly to lower and upper brack-
ets. Torque steering column upper nuts first and then lower
nuts to specifications as given below.

Tightening Torque
(a): 14 N'm (1.4 kg-m, 10.5 |b-ft)
(b): 14 N'm (1.4 kg-m, 10.5 Ib-ft)

Install boltto steering shaft upper joint and tighten it to spe-
cified torque.

NOTE:
After tightening column nuts, bolt to steering shaft upper
joint should be tightened.

Tightening Torque
{¢): 25 N'm (2.5 kg-m, 18.0 Ib-ft)

6) Install steering joint cover.

7) Connect connectors for ignition switch wire harness.
8) If contact coil and combination switch assembly is re-

moved, install contact coil and combination switch assem-
bly.

Refer to “Contact Coil and Combination Assembly” earlier
in this section,

9) If contact coil and combination switch assembly is not re-

moved, follow the procedures below.
e Connect connectors for contact coil and combination
switch wire harness.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-19

2. Band

3C1-050

1. Hole cover

)

3C1-051

e Connect yellow connector (for air bag).
® Fix wire harness with clamp and band.

10) Install hole cover.

1) If steering wheel is removed, install steering wheel. Refer
to “STEERING WHEEL" earlier in this section.

12) Connect negative battery cable.

13) Enable air bag system. Refer to “Enabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.
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3C1-20 AIR BAG STEERING WHEEL AND/CQOLUNN

3C1-052

1. Steering column
2. Steering lock

1. Center punch
- (With sharp point)
2. Steering lock
w, mounting bolts

3C1-053

3C1-054

1. Steering column 2. Steering shaft

3C1-055

STEERING LOCK (IGNITION SWITCH)

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.

3) Remove steering column. Refer to “STEERING COLUMN"
earlier in this section.

4) Using center punch as shown, loosen and remove steering
lock mounting bolts.

NOTE:
Use care not to damage aluminum part of steering lock body
with center punch.

5) Turn ignition key to “ACC" or “ON” position and remove
steering lock assembly from steering column.

INSTALLATION

1} Position oblong hole of steering shaft in the center of hole
in column.

2) Turn ignition key to “ACC” or “ON” position and install
steering lock assembly onto column.

3) Now turn ignition key to “LOCK” position and pull it out.

4) Align hub onlock with oblong hole of steering shaft and ro-
tate shaft to assure that steering shaft is locked.

5) Tighten two new bolts until head of each bolt is broken off.

6) Turnignition key to “ACC” or “ON" position and checkto be
sure that steering shaft rotates smoothly. Also check for
lock operation.

7) Install steering column. Refer to “STEERING COLUMN”
earlier in this section.

8) Connect negative battery cable.

9) Enable air bag system. Refer to “Enabling Air Bag System”
under “Service Precautions” earlier in this section.


James
http://www.rhinoman.org
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STEERING SHAFT LOWER JOINT

CAUTION:

Never turn steering wheel while steering shaft lower joint is
removed.

Should it have been turned and contact coil (on combina-
tion switch) have got out of its centered position, it needs
to be centered again. Also, turning steering wheel more
than about two and a half turns will break contact coil.

For REMOVAL and INSTALLATION of steering shaft lower
joint, referto SECTION 3C of SERVICE MANUAL mentioned in
foreword of this manual.

CHECKING STEERING COLUMN FOR ACCIDENT
DAMAGE

Refer to SECTION 3C “STEERING WHEEL AND COLUMN”
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TIGHTENING TORQUE SPECIFICATIONS

] Tightening torque
Fastening parts
N'm kg-m Ib-ft
1. Steering shaft nut 33 3.3 235
2. Steering shaft joint bolts 23 2.3 16.5
3. Steering column mounting nuts 14 14 10.5
4. Driver air bag (inflator} module bolts 9 9.0 6.5

3C1-056 I 3C1-057

3C1-058

3C1-059

SPECIAL TOOLS

3C1-080

09944-36010
09944-36011
Steering wheel remover
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BRAKES 5-1

SECTION 5

BRAKES

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

e Service on or around Air Bag System Components or Wiring must be performed only by an authorized
dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Section 9J under “On-Vehicle Ser-
vice” and the Air Bag System Component and Wiring Location view in Section 9J before performing ser-
vice on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could result in
unintended air bag deployment or could render the air bag inoperative. Either of these two conditions
may resuit in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK"” position and the negative cable is disconnected from the battery.

Otherwise, the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module
(SDM).

NOTE:

® For the descriptions (items) not found in this section of this manual, refer to the Section 5 of the Service
Manual mentioned in the FOREWORD of this manual.

o All brake fasteners are important attaching parts in that they could affect the performance of vital parts and
systems, and/ or could result in major repair expense. They must be replaced with one of same part number
or with an equivalent part if replacement becomes necessary. Do not use a replacement part of lesser quality
or substitute design. Torque values must be used as specified during reassembly to assure proper retention
of all parts. There is to be no welding as it may result in extensive damage and weakening of the metal.

CONTENTS
GENERAL DESCRIPTION .................. b- 2 BRAKE HOSE/PIPER &I ................. 5-20
Rear Drum Brake Assembly ............ 5- 5 1.Remove and Install Front Brake
Master Cylinder Assembly ............. 5- 6 Hose/Pipe ...........ovvviinits. 5-20
Booster Assembly ............... ... .. 5- 7 2. Remove and Install Rear Brake
ProportioningValve ................... 5- 8 Hose/Pipe .............cccvvinte, 5-22
LSPV {Load Sensing Proportioning MASTER CYLINDERREPAIR . .............. 5-24
Valve) Assembly ..................... 5- ¢ Remove and Instail Master Cylinder
DIAGNOSIS .......... ... ... ccciiiiinn. bh-14 Reservoir ..........cooiiiieiinnnnn. 5-24
Road Testing Brakes ................... 5-14 Remove and Install Master Cylinder
Brake Fluid Leaks ..................... 5-14 Assembly ......... ... ... ool 5-25
Substandard Contaminated Disassemble and Assemble Master
BrakeFluid .................coivviit, 5-14 Cylinder ...........coiaiiiii .t 5-26
Brake Diagnosis Chart A ............... 514 MASTER CYLINDER INSPECTION ... ..... 5-27
Brake Diagnosis ChartB ............... 5-16
Brake Diagnosis Chart C ............... 5-17 BRAKE BOOSTERREPAIR ................ 5-28
Remove and Install Booster ........... 5-28
ON-VEHICLE SERVICE .................... 5-18
BleedingBrakes ....................... 5-18 BRAKE BOOSTER INSPECTION AND

ADJUSTMENT ...............c.innt, 5-29
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5-2 BRAKES

LSPV (LOAD SENSING AND PROPORTIONING TIGHTENING TORQUE
VALVE) R &l .......c ittt iiiiieinnnn 5-31 SPECIFICATIONS ................ ...t 5-35
Remove and Install LSPV - & ......... 5-31 REQUIRED SERVICE MATERIALS ........ .. 5-35
After - Installation Inspection
Adjustment . ...l 5-32 SPECIALTOOLS .......coovvinnninnnns 5-36
Fluid Pressure Test .................... 5-33
GENERAL DESCRIPTION

When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate
pistons (two in front and two in rear).

The master cylinder is atandem master cylinder. The brake pipes are connected to the master cylinder and
they make two independent circuits. One connects front right & rear left brakes and the other connects front
left & rear right brakes.

The proportioning valve (P valve) is included in these circuits between the master cylinder and rear wheels.
In brake system of this model, the disc brake type is used of the front wheel brake and a drum brake type
(leading/trailing shoes) for the rear wheel brake.

The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable
and mechanical linkage system. The same brake shoes are used for both parking and foot brakes.
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BRAKES

For left-hand steering vehicle not equipped with ABS (Antilock Brake System}

Right Side

Left Side

For right-hand steering vehicle not equipped with ABS (Antilock Brake System)

Right Side
4
2
1
7
4
& —it
Forward 5
O
[}
6
Left Side

4WD

Equipped with LSPV

5-001

4WD

Equipped with LSPV

ONOOORWN

5-002

. Brake booster

. Master cylinder

. Primary side

. Secondary side

. Proportioning valve
. 4-way joint

. Parking brake lever
. LSPV
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5-4 BRAKES

For left-hand steering vehicle equipped with ABS

Right Side

Left Side

For right-hand steering vehicle equipped with ABS

Right Side

5-003

Left Side

NG R WN -

5-004

. Brake booster

. Master cylinder

. Primary side

. Secondary side

. Proportioning valve
. 4-way joint

Parking brake lever

. ABS hydraulic unit {actuator}
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REAR DRUM BRAKE ASSEMBLY

GENERAL DESCRIPTION
The drum brake assembly has a self shoe clearance adjusting system so that drum-to-shoe clearance is

maintained appropriate at all times. For details, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual.

NOTE:
Replace all components included in repair kits to service this drum brake. Lubricate parts as specified.

WARNING:
If any hydraulic component is removed or brake line disconnected, bleed the brake system. The torque val-
ues specified are for dry, unlubricated fasteners.

NOTE:

There are two types of the rear brake. Which one is used depends on the vehicle specifications.
For service information for Type 1, refer to SERVICE MANUAL of SF310 or SF413 and for Type 2,
refer to SERVICE MANUAL of SF416.

5-005

1. Brake back plate 6. Shoe return spring 1. Parking lever retainer
2. Brake shoe 7. Antirattle spring 12. Wheel cylinder

3. Parking brake shoe lever 8. Shoe hold down spring 13. Bleeder plug cap

4. Brake strut 9. Shoe hold down pin 14. Rubber plug

5. Quadrant spring 10. Packing 15. Rubber plug
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5-6 BRAKES

MASTER CYLINDER ASSEMBLY

The heart of the brake hydraulic system is the tandem master cylinder, which is mounted on the brake
booster assembly. Vehicles equipped without antilock brake system (ABS) have 3 brake fluid pipes that are
connected to the master cylinder and from separate diagonal fluid circuits: one for the left front/right rear
wheels; and one for the right front/left rear wheels.
Vehicles equipped with ABS have 2 separate fluid circuit pipes connected from the master cylinder to the
ABS hydraulic unit. For details, refer to Section 5B.

For vehicle not equipped with ABS

4WD vehicle or 2WD left-hand steering vehicle 2WD right-hand steering vehicle

@%\

For vehicle equipped with ABS

5-007

1. Master cylinder
2. Reservoir
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BRAKES 5-7

BOOSTER ASSEMBLY

The booster is located between the master cylinder and the brake pedal. It is so designed that the force
created when the brake pedal is depressed is mechanically increased combined with the engine vacuum.

For 2WD right-hand steering vehicle without ABS.
Refer to the same section of Service Manual mentioned in FOREWORD of this manual.

For other model vehicle

CAUTION:
When and after removing booster, never drop, deform or disassemble it.

For vehicle without ABSV

For 2WD right-hand steering model

T

23 ( i ”Hl OB <=

#193mm l)

For other model

~
el
-

E\J\_\J Tled ju-y
~—

For vehicle with ABS

2 {J| o

@169mm

1. From brake pedal
2. To master cylinder
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5-8 BRAKES

PROPORTIONING VALVE

The proportioning valve is included within the brake circuit which connects the master cylinder and the
wheel brakes. It is installed on dash panel under engine hood and controls the hydraulic pressure applied
to the rear wheel brakes after predetermined pressure has been reached.

CAUTION:
Never disassemble proportioning valve. Disassembly will spoil its original function. If faulty condition is
found, replace it with new one.

For vehicle not equipped with ABS

1. From master cylinder
5 {Left-hand steering vehicle: Secondary
T~ Right-hand steering valve: Primary)
2. To left front wheel cylinder
(For right-hand steering vehicle only)
3. To right rear wheel cylinder
4. From master cylinder

\1 {Left-hand steering vehicle: Primary
Right-hand steering vehicle: Secondary)
5. To right front wheel cylinder
{For left-hand steering vehicle only)
\ \ 6. To left rear wheel cylinder
6 \ 5
3

5-003

For vehicle equipped with ABS

1. Fram master cylinder (Primary) and ABS
hydraulic unit
2. To right rear wheel cytinder
T~ 1 3. From master cylinder (Secondary) and
ABS hydraulic unit
4. To left rear wheel cylinder

N

5-010
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BRAKES 5-9

LSPV (Load Sensing Proportioning Valve) ASSEMBLY

FOR 4 DOOR MODEL

As shown below, LSPV is included within the brake circuit which connects the master cylinder and the rear
wheel brake. It controls the hydraulic pressure applied to the rear wheel brake according to the loaded state
of the vehicle (or weight of the [oad), whereby preventing the rear wheels from getting locked prematurely.
Also, LSPV has a sensor and such a structure as to control hydraulic pressure through its 2 systems (right
and left rear brakes).

For “CONSTRUCTION” and “OPERATIONY refer to the same section of the Service Manual mentioned in
FOREWORD of this manual.

To rear wheel cylinder
{right side)

From master
2 1 cylinder

/ , \
To rear wheel cylinder 3 4

From master (left side)
cylinder

5-011

LSPV
. LSPV lever
. Spring
. LSPV stay
. Control rod

CTHRWN =

5-012
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5-10 BRAKES

FOR 3 DOOR AND 5 DOOR MODEL

As shown below, LSPV is included within the brake circuit which connects the master cylinder and the rear
wheel brake. It controls the hydraulic pressure applied to the rear wheel brake according to the loaded state
of the vehicle (or weight of the load), whereby preventing the rear wheels from getting locked prematurely.
Also, LSPV has a sensor and such a structure as to control hydraulic pressure through its 2 systems (right
and left rear brakes).

To rear wheel cylinder
(left side)

From master cylinder

5-014

From master cylinder

~ To rear wheel cylinder
4 (Right side)

5-013

CONSTRUCTION

The LSPV components are grounded into 2 sections as follows.

“A’":  Sensor section
The main parts in this section are a lever and a spring which senses variation in the vehicle height
as affected by the loaded condition and convert it into the load.

“B”: Hydraulic pressure control section
Included in this section are a plunger and valve mechanism to execute proportional control.

“A” Sensor Section

. |
[
o
o
0
sc _
A2
N
<5
QO
g
3
2
e s
ac 3
02 g
=5 8
33 &
=N [
o S
>0 @
<5 g
s € 0
m S
@8 «
1. Equalizer
2. From master cylinder
3. To rear wheel brake L
4. Plunger
5. Valve 5015 5-016



James
http://www.rhinoman.org




BRAKES 5-11

OPERATION

LSPV is installed to the vehicle body, with the end of the lever at its top connected to the control rod of the
rear suspension by way of the sensor spring and the LSPV stay.

When some load is placed on the vehicle, the distance between the control rod of the rear suspension and
the vehicle body (chassis) (i.e. coil spring height) changes, whereby the sensor spring length also changes.
As the sensor spring length changes, the force affecting the plunger in LSPV by way of the lever changes
so that the hydraulic characteristic suitable for the load weight becomes available.

When empty
As the sensor spring is pulled by comparatively weak force, the force applied to the plunger is also small
and the hydraulic characteristic takes a low bend point as shown in the graph below.

When loaded

As the sensor spring is pulled by comparatively strong force, a larger force is applied to the plunger so that
the hydraulic characteristic takes a higher bend point in the graph below.

The relationship between the force applied to the plunger and the bend point in the hydraulic characteristic
graph is described under “2. Operation of hydraulic pressure cantrol section” on the following page.

When loaded

When empty

5-017

Hydraulic characteristic

When loaded
Cad s = (When moderately loaded)
-
adl When empty

Output hydraulic pressure
(Oil pressure applied to wheel cylinder)

/'

Input hydraulic pressure o
(Oil pressure applied from master cylinder)

5-018
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5-12 BRAKES

AR WN =

. Incoming chamber

. Supply port

. Plunger outer passage
. Discharge port

. Valve inner passage

5-019

Output hydraulic

pressure

Input hydraulic pressure
5-020

. Smaller diameter sectional area

of plunger (Sb)

. Larger diameter sectional area

of plunger (Sa)

. Valve 5021
. Plunger seat

2

3

i tan 8

S Pc ’_2_)_}_____

sp

§_§ 1 i

590

Ceo 5.022

Input hydraulic pressure
(Hydraulic pressure from master cylinder)
Reference:

The bend point Pc and gradient tan 6 are obtained
by using the following formulas.

F+f Sa-Sb
Pc = b tan 0 = sa

F :Force from sensor spring

f :Force from plunger spring

Sa : Larger diameter sectional area of plunger
Sb : Smaller diameter sectional area of plunger

1. Operation of sensor section
One end of the sensor spring is instatled to the rear suspen-
sion control rod and the other end to the LSPV lever.
The spring power P is applied to the plunger by way of the
lever.
The force on the plunger then is expressed as

2F =%P cos 9

2. Operation of hydraulic pressure control section

1) Operation from the inoperative state till the incoming hy-
draulic pressure (fluid pressure from the master cylinder)
reaches the bend point Pc in the graph.

As the valve is open during this stage, the hydraulic pres-
sure supplied through the supply port passes through the
incoming chamber, plunger outer passage, valve inner pas-
sage and outgoing chamber, and it is discharged out of the
discharge port without being controlled.

Astheincoming hydraulic pressure increases, the force ap-
plied to the plunger grows stronger than the sensor spring
power and moves the plunger and as a result, the valve
closes the fluid passage. The hydraulic pressure then is
represented by the bend point Pc in the graph.

2

~—

As the incoming hydraulic pressure rises even higher, the
passage between the plunger seat and valve opens due to
the difference between larger and smaller diameter sec-
tional areas ofthe plunger and the outgoing hydraulic pres-
sure rises a little. At the same time as the rise in outgoing
hydraulic pressure, the force to close the plunger increases
again to close the passage between the plunger seat and
valve. In this way, through repetition of the operation as de-
scribed above, the outgoing hydraulic pressure is in-
creased and decreased at a certain rate to the incoming hy-
draulic pressure. Also, the force applied to the right and left
plungers is made almost uniform by the equalizer which
deflects as necessary.
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BRAKES 5-13

1. Stopper
2. Valve

Output hydraulic pressure

E
B3

4

5-023

Input hydraulic pressure

5-024

1. Equalizer

2. Failure side

Qutput hydraulic pressure

4

b

Normality

-
- e

5-025

One system failure

Input hydraulic pressure

5-026

3) As the incoming hydraulic pressure reduces, the plunger
moves backwardtill it contacts the stopper, and such plung-
er movement cause the fluid amount on discharge port to
reduce, thereby the outgoing hydraulic pressure reduces
{(“A” in the graph).

As the incoming hydraulic pressure reduces further, the
plunger remains in contact with the stopper and the outgo-
ing hydraulic pressure becomes constant (“B” in the
graph).

Whentheincoming hydraulic pressure lowersthan the out-
going one, the valve is pushed by the outgoing hydraulic
pressure. As a result, the state of plunger changes from as
shown by the plunger at the right in the left figure to that at
the left and the incoming hydraulic pressure becomes
equal to the outgoing one (“C” in the graph). Further de-
crease in the incoming hydraulic pressure allows the sen-
sor spring to move the plunger to its initial position.

3. Operation when one system fails
If one of two systems fails, the equalizer tilts and the sensor
spring force reduces but as the plunger of the other system
alone supports the sensor spring force, the bend point in
the hydraulic characteristic graph becomes lower than usu-
al a shown in left figure.
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DIAGNOSIS

ROAD TESTING BRAKES

Brakes should be tested on dry, clean, smooth and
reasonably level roadway which is not crowned.
Road test brakes by making brake applications
with both light and heavy pedal forces at various
speeds to determine if the vehicle stops evenly
and effectively.

Also drive vehicle to see if it leads to one side or
the other without brake application. if it does,
check the tire pressure, front end alignment and
front suspension attachments for looseness. See
diagnosis chart for other causes.

BRAKE FLUID LEAKS

Check the master cylinder fluid levels. While a
slight drop in reservoir level does result from nor-
mal lining wear, an abnormally low level indicates
aleakinthe system. In such a case, check the entire
brake system for leakage. If even a slight evidence
of leakage is noted, the cause should be corrected
or defective parts should be replaced.

SUBSTANDARD OR CONTAMINATED
BRAKE FLUID

Improper brake fluid, mineral oil or water in the
fluid may cause the brake fluid to boil or the rub-
ber components in the hydraulic system to deteri-
orate.

If primary piston cups are swollen, then rubber
parts have deteriorated. This deterioration may
also be evidenced by swollen wheel cylinder pis-
ton cups on the drum brake wheels.

If deterioration of rubber is evident, disassemble
all hydraulic parts and wash with alcohol. Dry
these parts with compressed air before assembly
to keep alcohol out of the system. Replace all rub-
ber parts in the system, including hoses. Also,
when working on the brake mechanisms, check for
fluid on the linings. If excessive fluid is found, re-
place the pads.

If master cylinder piston seals are satisfactory,
check for leakage or excessive heat conditions. If
conditionis not found, drain fluid, flush with brake
fluid, refill and bleed system.

The system must be flushed if there is any doubt
as to the grade of fluid in the system or if fluid has
been used which contained parts that have been
subjected to contaminated fluid.

BRAKE DIAGNOSIS CHART A

Condition

Possible Cause

Correction

Not enough braking
force

Overheated brakes.

Brake oil leakage from brake lines.
Brake disc or pads stained with oil.

Locate leaking point and repair.
Clean or replace.
Determine cause and repair.

Poor contact of shoes on brake
drum.

Brake shoes linings stained with oil
or wet with water.

Badly worn brake pad linings.
Defective wheel cylinders.
Malfunctioning caliper assembly.
Air in system.

Maladjusted sensor spring length of
LSPV (If equipped).

Broken sensor spring of LSPV
(If equipped).

e Defective collar of LSPV (If equipped)
e Malfunctioning ABS {Anti-lock

Brake System) (If equipped)

Repair for proper contact.
Replace.

Replace.

Repair or replace.
Repair or replace.
Bleed system.
Check or adjust.

Replace.
Replace.

Check system referring to
DIAGNOSIS of Section 5B.
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BRAKES 5-15

BRAKE DIAGNOSIS CHART A

Condition

Possible Cause

Correction

Brake pull {(Brakes
not working in
unison)

Pad linings and/or shoe linings are
wet with water or stained with oil
in some brakes.

Drum-to-shoe clearance out of
adjustment in some brakes.
{Malfunctioning auto adjusting
mechanism)

Disc and/or drum is out of round
in some brakes.

Wheel tires are inflated unequally.
Malfunctioning wheel cylinders.
Disturbed front end alignment.
Unmatched tires on same axle.

Restricated brake pipes or hoses.

Malfunctioning caliper assembly.

® | oose suspension parts.
® | oose calipers.

Replace.

Check for inoperative auto
adjusting mechanism.

Replace.

Inflate equally.
Repair or replace.
Adjust as prescribed.

Tires with approximately the
same amount of tread should
be used on the same axle.

Check for soft hoses and
damaged lines.

Replace with new hoses and
new double-walled steel brake
tubing.

Check for stuck or sluggish
pistons and proper lubrication
of caliper slide bush.

Caliper should slide.

Check all suspension mountings.

Check and torque bolts to
specifications.

Noise (high pitched
squeak without
brake applied)

Front lining worn out.

Replace linings.

Rear brake locked
prematurely (For

vehicle equipped

with LSPV)

Maladjusted sensor spring length of

LSPV.
Malfunctioning LSPV assembly.

Check or adjust.

Replace assembly.

Brake locked (For
vehicle equipped
with ABS)

Malfunctioning ABS (Anti-lock
Brake System).

Check system referring to
DIAGNOSIS of Section 5B.
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BRAKE DIAGNOSIS CHART B

Condition

Possible cause

Correction

Excessive pedal
travel (Pedal stroke
too large)

Partial brake system failure.

Insufficient fluid in master cylinder
reservoirs.

® Air in system (pedal soft/spongy).
® Rear brake system not adjusted

{malfunctioning auto adjusting
mechanism).

e Bent brake shoes.
e Worn rear brake shoes.

Check brake systems and repair
as necessary.

Fill reservoirs with approved
brake fluid.

Check for leaks and air in brake
systems.

Check warning light. Bleed
system if required.

Bleed system.

Repair auto adjusting
mechanism.

Adjust rear brakes.
Replace brake shoes.
Replace brake shoes.

Dragging brakes (A
very light drag is
present in all brakes
immediately after
pedal is released)

Master cylinder pistons not returning
correctly.

Restricted brake pipes or hoses.

Incorrect parking brake adjustment
on rear brakes.

Weakened or broken return springs
in the brake.

Sluggish parking-brake cables or
linkage.

Wheel cylinder or caliper piston
sticking.

® Badly worn piston seal in the caliper.
e Malfunctioning ABS (Anti-lock

Brake System).

Repair master cylinder.

Check for soft hoses or
damaged pipes and replace
with new hoses and/or new
double-walled steel brake piping.

Check and adjust to correct
specifications.

Replace.

Repair or replace.
Repair as necessary.
Replace piston seal.

Check system referring to
DIAGNOSIS of Section 5B.

Pedal pulsation (Pedal
pulsates when
depressed for
braking.)

e Damaged or loose wheel bearings.
e Distorted steering knuckle or rear

wheel spindle.
Excessive disc lateral runout.

Parallelism not within specifications.

Rear drums out of round.

Replace wheel bearings.

Replace knuckle or rear wheel
spindle.

Check per instructions. If not
within specifications, replace or
machine the disc.

Check per instructions. If not
within specifications, replace or
machine the disc.

Check runout.
Repair or replace drum as
necessary.



James
http://www.rhinoman.org




BRAKES 5-17

BRAKE DIAGNOSIS CHART C

Condition

Possible cause Correction

Braking noise

Glazed shoe linings, or foreign Repair or replace shoe linings.
matters stuck to linings.

® Worn or distorted shoe linings. Replace shoe linings (or pads).
® Loose front wheel bearings. Replace wheel bearing.
e Distorted backing plates or loose Replace or retighten securing
mounting bolts. bolts.
Brake waming lamp Parking brake applied. Release parking brake and check
turns on after engine that brake warning lamp turns
start off.
e Insufficient amount of brake fluid. Add brake fiuid.
o Brake fluid leaking from brake line. Investigate leaky point, correct
it and add brake fluid.
e Brake warning lamp circuit faulty. Repair circuit.
& Malfunctioning ABS (Anti-lock Check system referring to
Brake System) (If equipped). DIAGNOSIS of Section 5B.
Brake warning lamp Brake fluid leaking from brake line. Investigate leaky point, correct
turns on when brake it and add brake fluid.
is applied Insufficient amount of brake fluid. Add brake fluid.
Brake warning lamp Brake warning light circuit faulty. Replace bulb or repair circuit.
fails to turn on even
when parking brake
is applied
ABS warning lamp Malfunctioning ABS (Anti-lock Check system referring to
turns on after engine Brake System). DIAGNOSIS of Section 5B.
start (If equipped)
| ABS warning lamp Malfunctioning ABS (Anti-lock Check system referring to
turns on when brake Brake System). DIAGNOSIS of Section 5B.

is applied (If equipped)

NOTE:
When ABS warning lamp is flashing, investigate faulty point and repair it, referring to “Diagnosis” in Section
5B.
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ON-VEHICLE SERVICE
BLEEDING BRAKES

WARNING:
Before performing air bleeding on ABS equipped vehicle,
read WARNING on the first page of this section.

CAUTION:
Brake fluid is extremely damaging to paint. If fluid should
accidentally touch painted surface, immediately wipe fluid

Right brake
caliper

cylinder

Left wheel
cylinder

Left brake
caliper

Right wheel

5-027

1. Plugcap
2. Vinyl tube (See-through tube)
3. Container

6-028

Depress brake pedal several times and with
pedal depressed, loosen bleeder plug a little.

5029

from paint and clean painted surface.

Bleeding operation is necessary to remove air whenever it en-
tered hydraulic brake system.

Hydraulic lines of brake system are based on the diagonal split
system. When a brake pipe or hose was disconnected at the
wheel, bleeding operation must be performed at both ends of
the line of the removed pipe or hose. When any joint part of the
master cylinder or other joint part between the master cylin-
der and each brake {(wheel) was removed, the hydraulic brake
system must be beld at all 4 wheels brakes.

NOTE:

Perform bleeding operation starting with wheel cylinder farthest
from master cylinder and then at front caliper of the same brake
line. Do the same on the other brake line.

1} Fill master cylinder reservoir with brake fluid and keep at
least one-half full of fluid during bleeding operation.

2) Remove bleeder plug cap.
Attach a vinyl tube to bleeder plug, and insert the other end
into container.

3) Depress brake pedal several times, and then while holding
it depressed, loosen bleeder plug about one-third to one-
half turn.


James
http://www.rhinoman.org




BRAKES 5-19

5-030

With brake pedal depressed, retighten bleeder plug.

6-031

5032

5-033

4) When fluid pressure in the cylinder is almost depleted, re-
tighten bleeder plug.

5) Repeat this operation until there are no more air bubbles
in hydraulic line.

6) When bubbles stop, depress and hold brake pedal and
tighten bleeder plug.

Tightening Torque
(a): 8.5 N'm (0.85 kg-m, 6.5 Ib-ft)

7) Then attach bleeder plug cap.
8) After completing bleeding operation, apply fluid pressure
to pipe line and check for leakage.

9) Replenish fluid into reservoir up to specified level.
10) Check brake pedal for “sponginess” If found spongy, re-
peat entire procedure of bleeding.

BRAKE FLUID LEVEL INSPECTION

Be sure to use particular brake fluid either as indicated on res-
ervoir cap of that vehicle or recommended in owner’s manual
which comes along with that vehicle.

Use of any other fluid is strictly prohibited.

Fluid level should be between MIN and MAX lines marked on
reservoir.

When warning lamp lights sometimes during driving, replen-
ish fluid to MAX line.

When fluid decreases quickly, inspect brake system for leak-
age. Correct leaky points and then refill to specified level.

CAUTION:

Do not use shock absorber fluid or any other fluid which
contains mineral oil. Do not use a container which has been
used for mineral oil or a container which is wet from water.
Mineral oil will cause swelling and distortion of rubber parts
in hydraulic brake system and water mixed into brake fluid
will lower fluid boiling point. Keep all fluid containers
capped to prevent contamination.
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BRAKE HOSE/PIPER & |
1. REMOVE AND INSTALL FRONT BRAKE HOSE/ PIPE

1) Raise, suitably support vehicle and remove wheel if necessary.

2) Clean dirt and foreign material from both hose ends or pipe end fittings. Remove brake hose or pipe.

3) Install it by reversing removal procedure, noting the following points.
For installation, make sure that steering wheel is in straightforward position and hose has no twist or
knik. Check to make sure that hose doesn’t contact any part of suspension, both in extreme right and
extreme left turn condition. If it does at any point, remove and correct. Fill and maintain brake fluid level
in reservoir. Bleed brake system.

For left-hand steering vehicle not equipped with ABS

a FRONT
@ -, SIDE
il
RIGHT SIDE 13Nm
\ (1.3 kg-m}
/\/\ 9.5 1b-ft)
CLAMP: A

CLAMP: C

5-034

/I: _)1 13N'm
ST G

CLAMP: A

23 N'm
(2.3 kg-m)
{17.0.{Ib-ft)

5-036

(1.0 kg-m) ~
(75 lb-ft) \$
5-035

. Master cylinder
. P {Proporttioning) valve Tightening torque for Nm | kg-m 1b-ft
- E-ring brake pipe flare nuts

. Flexible hose PP ' 16 16 115
. Brake caliper

OTh WN =~
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For left-hand steering vehicle equipped with ABS

RIGHT SIDE
f UP SIDE
FRONT
CLAMP: F SIDE 2z
P> SO <]
§ '\. — LINAN2
~[= - ! 13 N'm
. (1.3 kg-m) CLAMP: A
(9.5 Ib-ft)
10 N'm
(1.0 kg-m) s
(7.5 Ib-ft) UP SIDE
RIGHT /_
SIDE %)
——
CLAMP: B
21 N'm
VIEW: A (2.1 kg-m)
CLAMP: A (15.5 ib-ft) FRONT SIDE
——
1 @
\® CLAMP: C
CLAMP: C
CLAMP: CCLAMP: G
CLAMP: B/ CLAMP: H
21N-m 23N'm
(2.1kg-m) 2.3 ka- CLAMP: D
(15.5 Ib-ft) :17?0 "g)_l’f:l’) 037 —_—
For right-hand steering vehicle equipped with ABS 13BN
‘m
(1.3 kg-m) UP SIDE
\R'GHT SIDE (9.5 lt?—ft) f
1. Master cylinder CLAMP: E

2. P (Proportioning} valve
3. ABS hydraulic unit

CLAMP: D SIDE
CLANMP: A
CLAMP: C

FRONT
SIDE 7
21N'm
{2.1 kg-m} - -
(17.0 Ib-ft) \
CLAMP: G
FRONT
— SIDE
\g
CLAMP: H
5-038
21N'm 23 N'm
(2.1 kg-m) (2.3 kg-m)
(85lbfy (1701 Tightening torque for Nm | kgm | Ibft

brake pipe flare nuts 16 1.6 15
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2. REMOVE AND INSTALL REAR BRAKE HOSE /PIPE

1) Raise, suitably support vehicle and remove wheel if necessary.
2) Clean dirt and foreign material from both hose ends or pipe end fittings. Remove brake hose or pipe.
3) Install it by reversing removal procedure, noting the following points.

e Install clamps properly referring to figure below.

e Never reuse pipe cover (protector) nut once removed. Be sure to use a new one.

e \When installing hose, make sure that it has no twist or kink.

e Fill and maintain brake fluid level in reservoir and bleed brake system.

For vehicle not equipped with LSPV

-
LEFT SIDE LEFT SIDE REAR SIDE
CLAMP: A CLAMP: B CLAMP: C

UP up
SIDE SIDE
—
RIGHT SIDE REAR SIDE

CLAMP: D CLAMP: E

{0.2 kg-m)
{1.5 [b-ft) AWD

®© | CLAMP: E |
| |
1 t
| |
!
| 5.5 N'm |
| (0.55 kg-m) |
(4.0 Ib-ft)
5039 | 10 N-m I
| (1.0 kg-m) I
| (7.5 Ib-ft) |
| |
[ CLAMP: € :
|
| CLAMP:E |
| {
| ]
| I
| |
[
1. ToPvalve ! |
2. Pipe cover | |
3. Clamp ] 10 N-m |
4. 4-way joint | (1.0 kg-m)
5. E-ring | T5 oA g |
6. Flexible hose | |
I
! I
|
Tightening torque for N'm kg-m Ib-ft e e e e e e e e e e e _J'

brake pipe flare nuts 16 16 15

