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IN-2 INTRODUCTION — How to Use This Manual

HOW TO USE THIS MANUAL

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

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

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

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

REPAIR PROCEDURES

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

Example:

Washer Differential Case and Ring Gear
Rear Bearing
@ Bearing Spacer

Drive Pinion
Bearing Outer Race

Adjusting Nut

| 800 (58, 78) |
@ S\
| =D
[ 98571, 97) | 4
—==1
.: Bearing Cap
! Lock

i Front Bearing
o ® 0il Slinger
o] 2 on Fis
Companion Flange
Propeller Shaft @ Nut and Washer

[ kg-cm (ft-Ib, N-m)] : Tightening torque
& : Non-reusable part

RAQ188
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Photograph or illustration:
what to do and where

The procedures are presented in a step-by-step format:
* The photo or illustration shows what to do and where to do it.
* The task heading tells what to do.

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

Example:

Task heading: what to do

INSTALL DRIVE SHAFT ON CENTER SUPPORT
BEARING FLANGE

(a) Align the marks on the flanges and connect the flanges with
four bolts and nuts.

(b) Torque the bolts and nuts.
Torque: 750 kg-cm (54 ft-ib, 74 N-m )  Detail text:
how to do it

Specification

This format enables the experienced technician to have a FAST
TRACK. He can read the task headings and only refer to the
detailed text when he needs it. Important specifications and
warnings always stand out in bold type.

REFERENCES

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

SPECIFICATIONS

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

WARNINGS, CAUTIONS, NOTES:

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

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

* NOTES are separated from the text but do not appear in bold.
They provide additional information to help you efficiently per-
form the repair.
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INOCO7

IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is stamped on top of the in-
strument panel.

ENGINE SERIAL NUMBER

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

GENERAL REPAIR INSTRUCTIONS

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

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

3. Observe the following:

(a)

(b)

(c)

(d)

(e)

(f)

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

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

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

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

Install the cable terminai to the battery post with the
nut loose, and tighten the nut after installation.

Do not use a hammer or such to tap the terminal on-
to the post.

Be sure the cover for the positive ( + ) terminal is pro-
perly in place.

4. Check hose and wiring connectors to make sure that th-
are secure and correct.
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Seal Lock Adhesive

B4460

5.

10.

11.

Non-reusable Parts

(a) Always replace cotter pins, gaskets, O-rings and oil
seals etc. with new ones.

(b) Non-reusable parts are indicated in the component
illustrations by the symbol ‘¢ "".

Precoated Parts

Precoated parts are the bolts, nuts, etc. which are coated
with a seal lock adhesive at the factory.

(a) If a precoated part is tightened, loosened or caused
to move in any way, it must be recoated with the
specified adhesive.

(b) Recoating of Precoated Parts

(1) Clean off the old adhesive from the bolt, nut or
installation part threads.

(2) Dry with compressed air.

(3) Apply the specified seal lock adhesive to the bolt
or nut threads.

(c) Precoated parts are indicated in the component illus-
trations by the symbol "%’

When necessary, use a sealer on gaskets to prevent leaks.

Carefully observe all specifications for bolt tightening tor-
ques. Always use a torque wrench.

Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where speci-
fied and follow the proper work procedure. A list of SST
and SSM can be found at the back of this manual.

When replacing fuses, be sure the new fuse is the correct
amperage rating. DO NOT exceed the fuse amp rating or
use one of a lower rating.

Care must be taken when jacking up and supporting the
vehicle. Be sure to lift and support the vehicle at the proper
locations. (See page IN-8)

(a) If the vehicle is to be jacked up only at the front or
rear end, be sure to block the wheels in order to en-
sure safety.

(b) After the vehicle is jacked up, be sure to support it
on stands. It is extremely dangerous to do any work
on the vehicle raised on jack alone, even for a small
job that can be finished quickly.
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WRONG

CORRECT

1NOOO1

VTV for TP,
White Side

' P VTV fo, TP
Black Side

INO0C2

12.

13.

Observe the following precautions to avoid damage to the
parts:

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

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

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

(d) When steam cleaning an engine, protect the distribu-
tor, coil, air filter, carburetor intake, air pump and VCV
from water.

{e) Never use an impact wrench to remove or install ther-
mo switches or thermo sensors.

(f)  When checking continuity at the wire connector, in-
sert the tester probe carefully to prevent terminals
from bending.

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

(g)

Tag hoses before disconnecting them:

(a) When disconnecting vacuum hoses, use tags to iden-
tify how they should be reconnected.

(b) After completing a job, double check that the vac
um hoses are properly connected. A label under the
hood shows the proper layout.
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PRECAUTIONS FOR VEHICLES EQUIPPED
WITH A CATALYTIC CONVERTER

WARNING: If large amounts of unburned gasoline flow into
the converter, it may overheat and create a fire hazard. To pre-
vent this, observe the following precautions and explain them
to your customer.

1.

2.

Use only unleaded gasoline.

Avoid prolonged idling.
Avoid running the engine at fast idle speed for more than
10 minutes and at idle speed for more than 20 minutes.
Avoid spark jump test.

{a) Spark jump test only when absolutely necessary. Per-
form this test as rapidly as possible.

{(b) While testing, never race the engine.

Avoid prolonged engine compression measurement.

Engine compression tests must be made as rapidly as
possible.

Do not run engine when fuel tank is nearly empty.

This may cause the engine to misfire and create an extra
load on the converter.

Avoid coasting with ignition turned off and prolonged
braking.

Do not dispose of used catalyst along with parts con-
taminated with gasoline or oil.
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VEHICLE LIFT AND SUPPORT LOCATIONS

JACK POSITION .............coooiii... @
Front ........ [2WD] Center of crossmember
[4WD] Center of front axle housing
Rear ........ Center of rear axle housing

SUPPORT POSITION
Safetystand ....................... v

INOOT1
INOO12
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ABBREVIATIONS USED IN THIS MANUAL

AAP
A/C
Al
APPROX.
AS
AT, ATM
ATF
BTDC
BVSV
CALIF.
CB
C&C
CMH
DP
EACV
ECU
EFI
EGR
ESA
EVAP
EX
Ex.
FED.
HAC
HAI
IN

IG

LH
MAS
MC
MP
M/T, MTM
oC
oD
OPT
0/s
PCV
PS
RH
SC
SSM
SST
STD
S/W
TCCS
TDC
TWC
u/s
VCS
VCV
VSV
VTV
2WD
4WD
Short
Long
w/
w/o

Auxiliary Acceleration Pump
Air Conditioner

Air Injection

Approximate

Air Suction

Automatic Transmission
Automatic Transmission Fluid
Before Top Dead Center
Bi-metal Vacuum Switching Valve
Vehicles Sold in California
Choke Breaker

Cab and Chassis

Cold Mixture Heater

Dash Pot

Electronic Air Control Valve
Electronic Control Unit
Electronic Fuel Injection
Exhaust Gas Recirculaion
Electronic Spark Advance
Evaporative (Emission Control)
Exhaust {manifold, valve)
Except

Vehicles Sold in USA except California
High Altitude Compensation
Hot Air Intake

intake (manifold, valve), Inch
Ignition

Left-hand

Mixture Adjusting Screw
Mixture Control

Multipurpose

Manual Transmission
Oxidation Catalyst

Overdrive

Option

Oversized

Positive Crankcase Ventilation
Power Steering

Right-hand

Spark Contro!

Special Service Materials
Special Service Tools
Standard

Switch

Toyota Computer Control System
Top Dead Center

Three Way Catalyst
Undersized

Vacuum Control Switch
Vacuum Contro! Valve
Vacuum Switching Valve
Vacuum Transmitting Valve
Two Wheel Drive Vehicles (4x2)
Four Wheel Drive Vehicles (4x4)
Short wheel base

Long wheel base

With

Without
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GENERAL NOTES:
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® Every service item in the periodic maintenance list must be

performed.

¢ Failure to do even one item can cause the engine to run

poorly and increase exhaust emissions.
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MAINTENANCE — Maintenance Schedule

MAINTENANCE SCHEDULE

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

R
|

1

NORMAL CONDITION SCHEDULE

Replace, change or lubricate;
Inspect and correct or replace if necessary

L Maintenance services beyond 60,000 miles
Service mterval' (96,000 km) should be performed at the same
System (Odorpeter reading or_ months, intervals shown in each maintenance schedule. See page
whichever comes first) >
Miles x 1,000]10 [15 [20 [30 [40 |45 [50 [60 | (item No.)
Maintenance items Km x 1,000 (16|24 |32 ({48 (64 ({72 {80 |96
Months 12118 |24 |36 148 |54 {60 |72
ENGINE |Valve clearance* A A MA-7 (item 13)
Drive belts | I MA-4 (item 1)
Engine oil and oil filter* R R IR |R R | R MA-5 (item 6)
Engine coolant ‘% R MA-5 (item 7)
Exhaust pipes and mountings | | MA-7 (item 11)
FUEL Idle speed 22R-E engine @ | A A A MA-8 (item 14
Idle speed and fast idle speed | 22R engine ¥ A ma:g f:;gg }g;
Air filter* R R MA-5 (item 5)
Fuel lines and connections | | MA-7 (item 10)
Fuel filler cap gasket R MA-7 (item 9)
IGNITION |Spark plugs** R R MA-4 (item 2)
EVAP Charcoal canister Calif. only | MA-6 (item 8)
EXHAUST|Oxygen sensor* (9 Fed. 22R-E engine only R MA-7 (item 12
BRAKES |Brake linings and drums l | | ] MA-11 (item 1. .
Brake pads and discs I | | | MA-11 (item 18)
Brake line pipes and hoses | i | | MA-11 (item 16)
CHASSIS |Steering linkage | | | I MA-11 (item 19)
Ball joints and dust covers (RN 2WD) | | | | MA-12 (item 21)
Automatic transmission ), manual transmission, MA-12 (item 20)
transfer (RN 4WD), differential and steering | | 1 | MA-12 (item 22)
gear box ‘® oil MA-13 (item 23)
Front wheel bearing grease R R MA-14 (item 26)
Steering knuckle and chassis grease (RN 4WD) R R R R MA-14 (item 27)
Propeller shaft grease (RN 4WD) 7 R R R R MA-14 (item 27)
Bolts and nuts on chassis and body | | | 1 MA-16 (item 28)

Maintenance services indicated by a star () or asterisk (%) are required under the terms of the Emission Control Sys-
tems Warranty. See Owner’s Guide for complete warranty information.
% For vehicles sold in California

* For vehicles sold outside California

NOTE:

(1) After 60,000 miles (96,000 km) or 72 months, inspect every 10,000 miles (16,000 km) or 12 months.
(2) After 60,000 miles (96,000 km) or 72 months, replace every 30,000 miles (48,000 km) or 36 months.
(3) After 30,000 miles (48,000 km) or 36 months, adjust every 30,000 miles (48,000 km) or 36 months.
(4) Adjustment at 30,000 miles (48,000 km) or 36 months only

(5) Replace at 60,000 miles (96,000 km) or 72 months only.

(6) Inspect the automatic transmission and steering gear box for oil leakage only.

(7) If the propeller shaft has been immersed in water, it should be re-greased within 24 hours.
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Follow the severe condition schedule if vehicle is operated mainly under one or more of the following severe conditions:
e Pulling a trailer

* Repeated short trips

* Driving on rough and/or muddy roads

* Driving on dusty roads

* Driving in extremely cold weather and/or on salted roads

SEVERE CONDITION SCHEDULE

Service interval Maintenance services beyond 60,000 miles (96,000 km) should be
(Odometer reading or months, performed at the same intervals shown in each maintenance schedule.
System ||vhichever comes first) Miles x 1,000 | 5 | 7.5| 10 | 15 | 20 [22.5 25 | 30 | 35 [37.5] 40 | 45 [ 50 [52.5] 655 | 60 | See page
Maintonance ftems Km x 1,000 8 {12|1624[32|36|40|48|56|60|64|72|80 |84 |88|9g6| litemNo)
Months 6| 9 1218 |24 |27 |30|36|42}45 |48 54|60 |63 |66 72
ENGINE |[Valve clearance™ A A | MA-7 (item 13)
Drive belts '’ ! I | MA-4 (item 1)
Engine oil and oil filter* R R R R R R R R R R R R | MA-5 (item 6)
Engine coolant % R | MA-5 (item 7)
Exhaust pipes and mountings | | 1 I} MA-7 (item 11)
FUEL Idle speed 22R-E engine A A A | MA-8 (item 14)
1dl eed and 8 (i
fzset si:::l,le speed 22R engine % A mig 1:::: 1;;
Air fitter* @ | I t I | R | | | i R | MA-5 (item 4, 5)
Fuel lines and connections | I { MA-7 (item 10)
Fuel filler cap gasket R | MA-7 (item 9)
IGNITION |Spark plugs™ * R R | MA-4 (item 2)
Ignition wiring and distributor cap* * (5) MA-S (item 3)
EVAP Charcoal canister |Calif. only ! | MA-6 (item 8)
EXHAUST| Oxygen sensor*‘® |Fed. 22R-E engine only R | MA-7 (item 12)
AKES |[Brake linings and drums | | t | | | 1 I | MA-11 (item 17)
Brake pads and discs | ! 1 ! | | I I | MA-11 (item 18)
Brake line pipes and hoses 1 1 [ I | MA-11 (item 16)
CHASSIS | Steering linkage '© 1 I | | | i 1 I |MA-11 (item 19)
Ball joints and dust covers (RN 2WD) | t 1 | | | I I | MA-12 (item 21)
Automatic transmission'”’, manual transmission, MA-12 (item 20}
transter (RN 4WD), differential and steering R R R R | MA-13 (item 24)
gear box 7' ail MA-14 (item 25)
Front wheel bearing grease R R | MA-14 (item 26)
Steering knuckle and chassis grease (RN 4WD) R R R R R R R | MA-14 (item 27)
Propeller shaft grease (RN 4WD)® R R R R R R R | MA-14 (item 27)
Bolts and nuts on chassis and body 1% | 1 | | ! 1 | I |MA-16 (item 28)

Maintenance services indicated by a star (%) or asterisk (% ) are required under the terms of the Emission Control Sys-
tems Warranty. See Owner’s Guide for complete warranty information.

* For vehicles sold in California

% For vehicles sold outside California

NOTE:
(1 After 60,000 miles (96,000 km) or 72 months, inspect every 10,000 miles (16,000 km) or 12 months.
(2) After 60,000 miles (96,000 km) or 72 months, replace every 30,000 miles (48,000 km) or 36 months.
(3) After 30,000 miles (48,000 km) or 36 months, adjust every 30,000 miles (48,000 km) or 36 months.
(4) Adjustment at 30,000 miles (48,000 km) or 36 months only.
(5) in areas where road salt is used, inspect and clean each year just after the snow season.
(6) Replace at 60,000 miles (96,000 km) or 72 months only
(7) Inspect the automatic transmission and steering gear box for oil leakage only.
(8) If the propeller shaft has been immersed in water, it should be re-greased within 24 hours.
(9)  Applicable when operating mainly on dusty roads. If not, follow the normal condition schedule.
7) Applicable when operating mainly on rough and/or muddy roads. If not, follow the normal condition schedule.
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Clearance —]

l
T

CORRECT WRONG

MAO0035

Borroughs

EC0003 EC0004 ECO001

CORRECT ™

MAO0038

1G0004

MAINTENANCE OPERATIONS
ENGINE
Cold Engine Operations

1. INSPECT DRIVE BELTS

(@) Visually check the drive belt for cracks, oiliness or
wear. Check that the belt does not touch the bottom
of the pulley groove.

If necessary, replace the drive beit.

(b) Using a belt tension gauge, check the drive belt
tension.

Belt tension gauge:

Nippondenso BTG-20 (95506-00020) or
Borroughs No.BT-33-73F

Drive belt tension: Used belt 80 + 20 ib
New belt 125 + 25 b

If necessary, adjust the drive belt tension.

2. REPLACE SPARK PLUGS

(a) Disconnect the spark plug wires at the boot.
DO NOT pull on the wires.

{b) Remove the spark plugs.

(c) Set the gap on the new plugs.
Gap: 0.8 mm (0.031 in.)

Recommended spark plugs:
ND W16EXR-U
NGK BPR5EY
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MA-5

MAQ062

22R Engine 22R-E Engine

A=
Front Back
MAQ060 MADO61
o
T\ Drain Cock
Drain Cock MA0D39

3.

INSPECT IGNITION WIRING AND DISTRIBUTOR CAP
(a) Remove the distributor cap with the wire.

(b) Clean the distributor cap and wires with a clean cloth.
(c) Visually inspect the wiring for cracks or damage.

(d) Visually inspect the cap for cracks, carbon tracks or
wear.

NOTE: In areas where road salt is used, inspection and

cleaning should be performed each year just after the snow
season.

INSPECT AIR FILTER

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

NOTE: Oiliness may indicate a stuck PCV valve.
If necessary, replace the air cleaner element.
(b) Clean the element with compressed air.

First blow from inside (or back side) thoroughly, then blow
off the outside (or front side) of the element.

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

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

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

Engine oil capacity (Drain and refill with oil filter
change): 4.6 liters (4.9 US qts, 4.0 Imp. qts)

Oil grade:

REPLACE ENGINE COOLANT

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

(b} Close the drain cocks.
(c) Fill system with coolant.

Coolant capacity (w/heater or air conditioner):
8.4 liters (8.9 US qts, 7.4 Imp. qts)

Use a good brand of ethylene-glycol base coolant, mixed
according to the manufacturers instruction.
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For Fuel Tank B
—

Air should flow through freely and no
charcoal should come out. MA0042

For Fuel Tank B ‘
A

cd

Air should flow through freely and no

charcoal should come out. ci121

For Carburetor

Air should flow through freely and no
charcoal should come out. MAQ043

CALIFORNIA VEHICLES ONLY:
INSPECT CHARCOAL CANISTER

A. 22R-E ENGINE

{a) Disconnect the hoses to the charcoal canister.
Label hoses for correct installation.

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

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

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

B. 22R ENGINE

{a) Inspect the fuel tank and carburetor charcoal
canisters.

For Fuel Tank

(b) Disconnect the hoses to the fuel tank charcoal
canister. Label hoses for correct installation.

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

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

® Check that no activated charcoal comes out.
If necessary, replace the charcoal canister.
NOTE: Do not attempt to wash the charcoal.
(d) Connect the hoses to the charcoal canister.
For Carburetor

(e) Disconnect the hoses to the carburetor charcoal
canister located below the battery. Label hoses for
correct installation.

(f)  Plug pipe A with your finger and biow compressed air
(3 kg/cm?, 43 psi or 294 kPa) through pipe B (Outer
vent control valve side).

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

* Check that no activated charcoal comes out.
If necessary, replace the charcoal canister.
NOTE: Do not attempt to wash the charcoal.
{g) Connect the hoses to the charcoal canister.
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"\\ X
Y
A2

Gasket

MAD298

MAQ0309

MA0306

9.

10.

11.

12.

REPLACE GASKET IN FUEL FILLER CAP

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

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

INSPECT FUEL LINES AND CONNECTIONS
(22R Engine: See page FU-30)
(22R-E Engine: See page FI-53)

Visually inspect the fuel lines for cracks, leakage or loose
connections.

INSPECT EXHAUST PIPES AND MOUNTINGS

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

FEDERAL 22R-E ENGINE ONLY:
REPLACE OXYGEN SENSOR

(a) Disconnect the oxygen sensor wiring connector.

(b} Remove the oxygen sensor and gasket from the ex-
haust manifold.

(c) Install the new gasket and oxygen sensor to the ex-
haust manifold.

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

(d) Inspect oxygen sensor operation.
Inspect feed back control.
(See page FI-69)

Hot Engine Operations

13.

ADJUST VALVE CLEARANCE

(a) Warm up the engine to normal operating temperature.
(b) Stop the engine and remove the valve cover.

{c) Set No. 1 cylinder to TDC/compression.

¢ Turn the crankshaft with a wrench to align the tim-
ing marks at TDC. Set the groove on the pulley to
the O position.

e Check that the rocker arms on No. 1 cylinder are
loose and rockers on No. 4 are tight.

If not, turn the crankshaft one complete revolution and align
marks as above.
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©
EX

MAQ046

—

MAQ047

MAQ046

Ignition Coil

MAQ307

(d)

Valve clearance: Intake

{e)

(f)
(g)

Adjust the clearance of half of the valves.

e Adjust only those valves indicated by arrows.

0.20 mm (0.008 in.)
Exhaust 0.30 mm (0.012 in.)

e Use a feeler gauge to measure between the valve
stem and rocker arm. Loosen the lock nut and turn
the adjusting screw to set the proper clearance.
Hold the adjusting screw in position, and tighten
the lock nut.

e Recheck the clearance. The feeler gauge should
move with a very slight drag.

Turn the crankshaft one complete revolution (360°)
and align timing marks in the manner mentioned
above. Adjust only the valves indicated by arrows.

Reinstall the valve cover.

Reinstall the air cleaner (22R engine).

. ADJUST IDLE SPEED

A. 22R-E ENGINE

(a) Preparation
* Air cleaner installed
* All pipes and hoses of air intake system connected
e All vacuum lines connected (i. e., SC, EGR systems,

etc.)
® EF| system wiring connectors fully plugged
¢ Engine at normal operating temperature
* Accessories switched off
® Transmission in N range

{b) Connect a tachometer to the engine.

Connect the tachometer positive (+) terminal to the
ignition coil negative (—) terminal.

CAUTION:

1. NEVER allow the tachometer terminal to touch ground
as it could result in damage to the igniter and/or ig’
tion coil.

2. As some tachometers are not compatible with this ig-

nition system, it is recommended that you consult
with the manufacturer.
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Adjusting Screw~__ \

MAQ010

Tachometer

“

Service

Rubber Cap

Ignition Coil

MA0308

ANy Adjusting Screw

/ﬁm ‘ Idle Speed
I

N e T

MAQ0S0

For MC System
{M/T only)

MAOQ310

15.

{c) Race the engine at 2,500 rpm for about 2 minutes.

(d) Set the idle speed by turning the IDLE SPEED ADJUST-
ING SCREW.

Idie speed: 750 rpm

(e) Remove the tachometer.

B. 22R ENGINE

(a) Preparation
* Air cleaner installed
* Choke valve fully open
* Accessories switched off
® All vacuum lines connected (i.e., AS, EGR systems,

etc.)
* Transmission in N range
* Engine idling at normal operating temperature

(b) Connect a tachometer to the engine.

Remove the rubber cap and connect the tachometer
positive {+) terminal to the service connector at the
igniter.

CAUTION:

1. NEVER allow the tachometer terminal to touch ground
as it could result in damage to the igniter and/or igni-
tion coil.

2. As some tachometers are not compatible with this ig-

{c)

nition system, it is recommended that you consult
with the manufacturer.

Set the idle speed by turning the IDLE SPEED ADJUST-
ING SCREW.

Idle speed: 700 rpm M/T

NOTE:

750 rpm A/T
Leave the tachometer connected for further ad-

justment.

22R ENGINE ONLY:
ADJUST FAST IDLE SPEED

{a)
(b)

Stop the engine and remove the air cleaner.

Plug the hose connections for HAl system and MC
system (w/M/T only) to prevent rough idling.



MA-10 MAINTENANCE — Maintenance Operations

{c) Disconnect the hose from the choke opener diaphragm
and plug the hose end.

This will shut off the choke opener system.

Choke Opener Diaphragm

MAQ051

. ] (d) Disconnect the hose from the EGR valve.
228 {ex. Calif.} 22R (Calif.) This will shut off the EGR system.

(e) Set the fast idle cam.
While holding the throttle valve slightly open, push
the choke valve closed, and hold it closed as you
release the throttle valve.

(f)  Start the engine, but do NOT touch the accelerai..
pedal.

/

h\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\?\§~\\\\\\\\\\I\\'\\
o
\\\\\\X\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

FU0089

(g) Setthe fastidle speed by turning the fast idle adjust-
ing screw.

Fast idle speed: 2,600 rpm
{h) Reconnect the vacuum hoses to the proper locations.

(i) Reinstall the air cleaner.

B = (j) Stop the engine and remove the tachometer.
7’/ Fast ldle Adjusting Screw

MA0050
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MAQQS56

MAQ057 MAD0S8

‘ / Freeplay

MAQ065

BRAKES

16.

17.

18.

INSPECT BRAKE LINE PIPES AND HOSES

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

(a) Check all brake lines and hoses for:

* Damage e Corrosion
* Wear * Leaks
¢ Deformation * Bends
* Cracks * Twists

{(b) Check all clamps for tightness and connections for
leakage.

{c) Check that the hoses and lines are clear of sharp
edges, moving parts and the exhaust system.

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

INSPECT REAR BRAKE LININGS AND DRUMS
(2WD: See page BR-30 or BR-37, 4WD: See page BR-43)

(a) Check the linings for wear.

Minimum lining thickness: 1.0 mm (0.039 in.)

(b} Check the brake drums for scoring or wear.
Maximum drum inside diameter: 256.0 mm (10.079in.)
(c) Clean the brake parts with a damp cloth.

NOTE: Do not use compressed air to clean the brake
parts.

INSPECT FRONT BRAKE PADS AND DISCS
(2WD: See page BR-13 or BR-19, 4WD: See page BR-25)

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

Minimum pad thickness: 1.0 mm (0.039 in.)

(b) Check the disc for wear or runout.

Minimum disc thickness:
RN 2WD 1/2 ton 21.0 mm (0.827 in.)
1 ton and C&C 24.0 mm (0.945 in.)
RN 4WD 11.5 mm (0.453 in.)

Maximum disc runout: 0.15 mm (0.0059 in.)

CHASSIS

19.

INSPECT STEERING LINKAGE
(a) Check that the steering wheel freeplay is:
Maximum: 30 mm (1.18 in.)

With the vehicle stopped and pointed straight ahead,
rock the steering wheel gently back and forth with
light finger pressure.

If incorrect, adjust or repair.



MAINTENANCE — Maintenance Operations

MAQ069
MAQ059

Dust Cover

MAQ025

RN 4WD M/T
W56
Filler Plug

G52

Filler Plug

MAQ0300 MA0O31

{b) Check the steering linkage for looseness or damage.
Check that:

¢ Tie rod ends and relay rod ends do not have exc.
sive play.

e Dust seals are not damaged.

20. INSPECT STEERING GEAR BOX OIL

Check the steering gear box for oil leaks.
If leakage is found, check for cause and repair.

21. RN 2WD ONLY:
INSPECT BALL JOINTS AND DUST COVERS

{a) Inspect the ball joints for excessive looseness.
(See page FA-13)

(b) Inspect the dust cover for damage.

22. CHECK OIL LEVEL IN MANUAL TRANSMISSION,
TRANSFER (RN 4WD ONLY) AND DIFFERENTIAL

Remove the filler plug and feel inside the hole with your
finger. Check that the oil comes to within 5 mm (0.20 in.)
of the bottom edge of the hole. If the level is low, add oil
until it begins to run out of the filler hole.

Transmission oil —

Oil grade: API GL-4 or GL-5

Viscosity: SAE 75W-90
Transfer oil —

Oil grade: API GL-4 or GL-5

Viscosity: SAE 75W-90

Differential oil

Oil grade: APl GL-5 hypoid gear oil
Viscosity: Above -—18°C (0°F) SAE 90
Below —18°C (0°F) SAE 80W-90

or 80W
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T/F (RN 4WD) Differential

MA0053
MAO0302 MAQOS54

Automatic T/M 23. CHECK AUTOMATIC TRANSMISSION OIL

Check the automatic transmission for oil leakage.
If leakage is found, check for cause and repair.

Drain Plug maooss

24. REPLACE MANUAL TRANSMISSION, TRANSFER (RN
4WD) AND DIFFERENTIAL OIL

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

(b) Reinstall the drain plug.

{c) Add new oil until it begins to run out of the filler hole.
Oil grade and viscosity: See page MA-12

Oil capacity:
: Transmission —
\—:" MAO0029 RN ZWD
W46, 55, 56
2.4 liters (2.5 US qts, 2.1 Imp. qts)

RN 4WD M/T RN 4WD

W56 G52 G52 3.9 liters (4.1 US qts, 3.4 Imp. qts)
' . ’ W56 3.0 liters (3.2 US qts, 2.6 Imp. qts)

Transfer — 1.6 liters (1.7 US qgts, 1.4 Imp. qts)

Differential —
RN 2WD
7.5 in. 1.7 liters (1.8 US qts, 1.5 imp. qts)

rain Plug 8.0 in. 1.8 liters (1.9 US qgts, 1.6 Imp. qts)
Drain Plug RN 4WD
MAD301 MAO030 Front 2.3 liters (2.4 US gts, 2.0 Imp. qts)

Rear 2.2 liters (2.3 US qts, 1.9 Imp. qts)

T/F (RN 4WD)
Transfer Differential

g Drain Plug
e
Drain Plug

MAQ303 MAQO63
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A o 25. RN 2WD ONLY:
Automatic T/ A/ \ REPLACE AUTOMATIC TRANSMISSION FLUID
Qﬂ/ {a) Remove the drain plug and drain the fluid.

(b) Reinstall the drain plug securely.

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

Fluid: ATF DEXRON® I
Drain and refill capacity:
(¢, DrainPluig 2.4 liters (2.5 US qts, 2.1 Imp. gts)
Dry fill capacity:
6.5 liters (6.9 US qts, 5.7 Imp. qts)

(d) Start the engine and shift the selector into all posi-
tions from P through L and then shift into P.

{e) With the engine idiing, check the fluid level.
Add fluid up to the cool level on the dipstick.

CAUTION: Do not overfill.

OK if cool >
— Add if hot
~

Add if cool
MA0099
26. REPACK FRONT WHEEL BEARINGS
Change the front wheel bearing grease.

RN 2WD — (See page FA-7 to 19)

RN 4WD — (See page FA-44 to 47)
RN 2WD RN 2WD —
SEE PAGE FA-7to09 Grease grade: Lithium base multipurpose grease

{NLGI No.2)
Wheel bearing friction preload (at starting):
06 —1.8kg (1.3 — 4.01b, 59 — 17.7 N)
RN 4WD —
Grease grade: Lithium base multipurpose grease
(NLGI No.2)
Wheel bearing friction preload (at starting):
28 - 5.6kg (6.2 — 12.31b, 27 — 55 N)

RN 4WD
SEE PAGE FA-44 to 47

27. RN 4WD ONLY:
LUBE STEERING KNUCKLE AND CHASSIS
{Including propeller shaft)

Screw Plug (a) Remove the screw plug from each steering knuckle

and repack with lubricant.

Steering knuckle grease: Molybdenum disulphide lithiur
base grease (NLGI No.2)

(b) Reinstall the two screw plugs.

MAQO1 1
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(c) Lubricate chassis components, referring to the lubri-
cation chart. Before pumping in grease, wipe off any

mud and dust on the grease fitting.

Grease grade:
Propeller shaft (except Double-Cardan joint) —
Lithium base chassis lubricant (NLGI No.2)
Double-Cardan joint — Molybdenum disulphide lithium
base chassis lubricant (NLGI No.2)
Drag link ends —
Lithium base chassis lubricant (NLGI No.1)

Propeller Shaft
Sliding Yokes
P e ——————

L

N

Steering Drag Link Ends

Propeller Shaft Sliding Yokes

Double-Cardan Joint

| Il /= =

0

Propeller Shaft Spiders

"'Double-Cardan Joint

MAD070
MAO0Q71 MAOO72
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MA0073

Strut Bar Bracket

MAQ074

MAQ023

28. TIGHTEN BOLTS AND NUTS ON CHASSIS AND BODY

Tighten the following parts:
® Seat mounting bolts ,
Torque: 375 kg-cm (27 ft-lb, 37 N-m)

e Strut bar bracket-to-frame mounting bolts (RN 2WD)
Torque: 530 kg-cm (38 ft-lb, 52 N-m)

® Leaf spring U-bolt mounting nuts

Torque:
RN 2WD 1,000 kg-cm (72 ft-lb, 98 N-m)
RN 4WD 1,250 kg-cm (90 ft-lb, 123 N-m)

Under Severe Condition:

In addition to the above maintenance items, check for loose
or missing bolts and nuts on the following:

® Steering system
Drive train
Suspension system
Fuel tank mounts
Engine mounts, etc.
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29. FINAL INSPECTION
(a) Check operation of body parts:

¢ Hood
Auxiliary catch operates properly
Hood locks securely when closed

* Doors
Door locks operate properly
Doors close properly

¢ Seats
Seats adjust easily and lock securely in any po-
sitions
Seat backs lock securely at any angle
Fold-down seat backs lock securely

(b) Road test

* Engine and chassis parts do not have abnormal
noises.

¢ Vehicle does not wander or pull to one side.
* Brakes work properly and do not drag.
(c) Be sure to deliver a clean vehicle and especially check:

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

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

Items and procedures for general maintenance are
as follows.

OUTSIDE VEHICLE
1. TIRES

(a)} Check the pressure with a gauge. If
necessary, adjust.

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

2. WHEEL NUTS
When checking the tires, check the nuts for
looseness or for missing nuts. If necessary,
tighten them.

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

4. WINDSHIELD WIPER BLADES
Check for wear or cracks whenever they do
not wipe clean. If necessary replace.

5. FLUID LEAKS

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

(b) If you smell gasoline fumes or notice any
leak, have the cause found and corrected.

6. DOORS AND ENGINE HOOD

(a) Check that all doors and the tailgate oper-
ate smoothly, and that all latches lock se-
curely.

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

INSIDE VEHICLE

7. LIGHTS

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

10.

11.

12.

13.

14.

15.

16.

17.

(b} Check the headlight aim.

WARNING LIGHTS AND BUZZERS

Check that all warning lights and buzzers func-
tion properly.

HORN

Check that it is working.

WINDSHIELD GLASS
Check for scratches, pits or abrasions.

WINDSHIELD WIPER AND WASHER

(a) Check operation of the wipers and
washer.

(b) Check that the wipers do not streak.

WINDSHIELD DEFROSTER

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

REAR VIEW MIRROR

Check that it is mounted securely.

SUN VISORS

Check that they move freely and are mour
ed securely.

STEERING WHEEL

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

SEATS
(a) Check that the seat adjusters operate
smoothly.

{b) Check that all latches lock securely in any
position.

(c) Check that the head restraints move up
and down smoothly and that the locks
hold securely in any latched position.

(d) For fold-down seat backs, check that the
latches lock securely.

SEAT BELTS

(a) Check that the seat belt system such as
the buckles, retractors and anchors oper-
ate properly and smoothly.

(b) Check that the belt webbing is not cut,
frayed, worn or damaged.
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18. ACCELERATOR PEDAL
Check the pedal for smooth operation and un-
even pedal effort or catching.
19. CLUTCH PEDAL (See page CL-3)
Check the pedal for smooth operation.
Check that the pedal has the proper freeplay.
20. BRAKE PEDAL (See page BR-5)

(a) Check the pedal for smooth operation.

(b) Check that the pedal has the proper
reserve distance and freeplay.

(c) Check the brake booster function.

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

22. PARKING BRAKE (See page BR-7)

(@) Check that the lever has the proper
travel.

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

~3. AUTOMATIC TRANSMISSION ‘‘PARK’’

MECHANISM

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

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

UNDER HOOD
24. WINDSHIELD WASHER FLUID

Check that there is sufficient fluid in the tank.
25. ENGINE COOLANT LEVEL

Check that the coolant level is between the

“FULL"" and ““LOW"’ lines on the see-through

reservoir.

26. RADIATOR AND HOSES

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

(b) Check the hoses for cracks, kinks, rot or
loose connections.

. BATTERY ELECTROLYTE LEVEL

Check that the electrolyte level of all battery
cells is between the upper and lower level

28.

29.

30.

31.

32.

33.

lines on the case. If level is low, add distilled
water only.

BRAKE AND CLUTCH FLUID LEVELS

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

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

ENGINE DRIVE BELTS

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

ENGINE OIL LEVEL

Check the level on the dipstick with the en-
gine turned off.

POWER STEERING FLUID LEVEL

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

AUTOMATIC TRANSMISSION FLUID LEVEL
(a) Park the vehicle on a level surface.

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

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

(d) Perform this check with the fluid at nor-
mal driving temperature (70 — 80°C or
158 — 176°F).

NOTE: Wait until the engine cools down
(about 30 min.) before checking the fluid lev-
el after extended high speed driving in hot
weather, driving in heavy traffic or pulling a
trailer.

EXHAUST SYSTEM

Visually inspect for cracks, holes or loose
supports.

If any change in the sound of the exhaust or
smell of the exhaust fumes is noticed, have
the cause located and corrected.
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TROUBLESHOOTING (22R-E)
ENGINE OVERHEATING

Problem Possible cause Remedy Page
Engine overheats Cooling system faulty Troubleshoot cooling system CO-2
Incorrect ignition timing Reset timing IG-10
HARD STARTING
Problem Possible cause Remedy Page
Engine will not crank | Starting system faulty Troubieshoot starting system ST-2
or cranks slowly
Engine will not start/ | No fuel supply to injector Troubleshoot EFI system FI-9
Hard to start e No fuel in tank
{cranks OK) e Fuel pump not working
¢ Fuel filter clogged
* Fuel line clogged or leaking
EFI system problems Repair as necessary
Ignition problems Perform spark test
¢ |gnition coil Inspect coil IG-5,7
* [gniter Inspect igniter IG-6,8
¢ Distributor Inspect distributor 1G-9
Spark plugs faulty Inspect plugs IG-4
High tension wires disconnected or Inspect wires IG-4
broken
Vacuum leaks Repair as necessary
e PCV hoses
e EGR valve
® [ntake manifold
e Air intake chamber
e Throttle body
Pulling in air between air flow meter Repair as necessary
and throttle body
Compression low Check compression EM-11
ROUGH IDLING
Problem Possible cause Remedy Page
Rough idle, stalls or | Spark plugs faulty Inspect plugs 1G-4
misses High tension wires faulty Inspect wires IG-4
Ignition problems
¢ Ignition coil Inspect coil I1G-5,7
* Igniter Inspect igniter 1G-6,8
* Distributor Inspect distributor 1G-9,10
Incorrect ignition timing Reset timing iIG-10
Vacuum leaks Repair as necessary
e PCV hoses
¢ EGR valve
¢ Intake manifold
e Air intake chamber
» Throttle body
Pulling in air between air flow meter Repair as necessary
and throttle body
Incorrect idle speed Adjust idle MA-8

EF! system problems

Repair as necessary
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ROUGH IDLING (CONT'D)

Problem Possible cause Remedy Page
Rough idle, stalls or Engine overheats Check cooling system CO-2
misses (cont’d) Compression low Check compression EM-11

Incorrect valve clearance Adjust valve clearance MA-7
ENGINE HESITATES/POOR ACCELERATION

Problem Possible cause Remedy Page
Engine hesitates/ Spark plugs faulty Inspect plugs IG-4
Poor acceleration High tension wires faulty Inspect wires IG-4

Vacuum leaks Repair as necessary
* PCV hoses
* EGR valve
¢ |Intake manifold
* Air intake chamber
® Throttle body
Pulling in air between air flow meter Repair as necessary
and throttle body
Incorrect ignition timing Reset timing 1G-10
Fuel system clogged Check fuel system
Air cleaner clogged Check air cleaner
EFl system problems Repair as necessary
Emission control system problem
(cold engine)
¢ EGR system always on Check EGR system
Engine overheats Check cooling system CO-2
Compression low Check compression EM-11
ENGINE DIESELING
Problem Possible cause Remedy Page
Engine dieseling EFl system problems Repair as necessary
(run after ignition
switch is turned off)
AFTER FIRE, BACKFIRE

Problem Possible cause Remedy Page
Muffler explosion Deceleration fuel cut system always Check EFI (fuel cut) system Fl-74
(after fire) on off
deceleration only
Muffler explosion Air cleaner clogged Check air cleaner
(after fire) all the EFl system problem Repair as necessary
time Incorrect ignition timing Reset timing IG-10

Incorrect valve clearance

Adjust valve clearance

MA-7
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AFTER FIRE, BACKFIRE (CONT'D)

Problem

Vacuum leaks
* PCV hoses
* EGR valve
* Intake manifoid
* Air intake chamber
e Throttle body
EFi system problems

Repair as necessary

Repair as necessary

Possible cause Remedy Page
Engine backfires EF| system problem Repair as necessary
Vacuum leak Check hoses and repair as
* PCV hoses necessary
¢ EGR valve
¢ |ntake manifold
® Air intake chamber
e Throttle body
Pulling in air between air flow meter Repair as necessary
and throttle body
Insufficient fuel flow Troubleshoot fuel system FI-9
Incorrect ignition timing Reset timing 1G-10
Incorrect valve clearance Adjust valve clearance MA-7
Carbon deposits in combustion Inspect cylinder head EM-18
chambers
EXCESSIVE OIL CONSUMPTION
Problem Possible cause Remedy Page
Excessive oil Qil leak Repair as necessary
consumption PCV line clogged Check PCV system
Piston ring worn or damaged Check rings EM-57
Valve stem and guide worn Check valves EM-18
Valve stem seal worn Check seals
POOR GASOLINE MILEAGE
Problem Possible cause Remedy Page
Poor gasoline Fuel leak Repair as necessary
mileage Air cleaner clogged Check air cleaner MA-5
Incorrect ignition timing Reset timing IG-10
EFl system problems Repair as necessary
¢ Injector faulty
e Deceleration fuel cut system
faulty
Spark plugs fauity Inspect plugs IG-4
EGR system always on Check EGR system
Compression low Check compression EM-11
Tires improperly inflated Inflate tires to proper pressure FA-3
Clutch slips Troubleshoot clutch CL-2
Brakes drag Troubleshoot brakes BR-2
Unpleasant odor Incorrect idle speed Adjust idle MA-8
Incorrect ignition timing Reset timing IG-10
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TROUBLESHOOTING (22R)
ENGINE OVERHEATING
Problem Possible cause Remedy Page
Engine overheats Cooling system faulty Troubleshoot cooling system CO-2
Incorrect ignition timing Reset timing 1G-10
HARD STARTING
Problem Possible cause Remedy Page
Engine will not crank | Starting system faulty Troubleshoot starting system ST-2
or cranks slowly
Engine will not start/ | No fuel supply to carburetor Troubleshoot fuel system FU-2
Hard to start Carburetor problems Repair as necessary FU-4
(cranks OK) ® Choke operating
* Flooding
¢ Needle valve sticking or clogged
®* Vacuum hose disconnected or
damaged
® Fuel cut solenoid valve not open
® Secondary throttle valve not
close
lgnition problems Perform spark test IG-4
* Ignition coil Inspect coil 1G-5,7
® [gniter Inspect igniter 1G-6,8
e Distributor Inspect distributor 1G-9,10
Spark plugs faulty Inspect plugs 1G-4
Ignition wiring disconnected or broken Inspect wiring 1G-4
Vacuum leaks Repair as necessary
* PCV line
¢ EGR line
* MC line
¢ intake manifold
e CMH
Compression low Chek compression EM-11
ROUGH IDLING
Problem Possible cause Remedy Page
Rough idle or stalls Spark plugs faulty Inspect plugs 1G-4
Ignition wiring faulty inspect wiring IG-4
Vacuum leaks Repair as necessary
® PCV line
* MC line
* EGR line
* intake manifold
* HAC line
e CMH
Incorrect ignition timing Reset timing IG-10
Ignition problems Perform spark test IG-4
* Ignition coil Inspect coil 1G-5,7
* Igniter Inspect igniter 1G-6.8
e Distributor Inspect distributor 1G-9,10
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ROUGH IDLING (CONT’'D)

Problem Possible cause Remedy Page
Rough idle or stalls Carburetor problems Perform on-vehicle FU-3
¢ |dle speed incorrect inspection of carburetor
e Slow jet clogged
* |dle mixture incorrect
¢ Fuel cut solenoid valve not open
¢ Fast idle speed setting incorrect
{cold engine)
® Choke system faulty
HAI system faulty Check compression EC-53
Engine overheats Troubleshoot cooling system CO-2
EGR valve faulty Check EGR valve EC-30
MC valve faulty Check MC valve EC-26
Incorrect valve clearance Adjust valve clearance MA-7
Compression low Check compression EM-11

ENGINE HESITATES/POOR ACCELERATION

Problem

Possible cause

Remedy

Page

Engine hesitates/
Poor acceleration

Spark plugs faulty
Ignition wiring fauity
Vacuum leaks

e PCV line

* EGR line
HAC line
Intake manifold
CMH
MC
Incorrect ignition timing
Air filter clogged
Fuel line clogged
Carburetor problems

* Float level too low

e Accelerator pump faulty
Power valve faulty
Choke valve closed (hot engine)
Choke system
Secondary throttle stopper
operation faulty (cold engine)
CMH system faulty (cold engine)
Emission control system problem

* HAI system always on

(hot engine)
* AAP system faulty
* EGR system always on
(cold engine)

e HAC system faulty
Engine overheats
Compression low

Inspect plugs
Inspect wiring
Repair as necessary

Reset timing

Check air filter
Check fuel line
Repair as necessary

Check HAI system

Check AAP system
Check EGR system

Check HAC system
Check cooling system
Check compression

IG-4
IG-4

IG-10
MA-5

FU-4

EC-53

EC-61
EC-30

EC-48
CO-2
EM-11
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ENGINE DIESELING
Problem Possible cause Remedy Page
Engine dieseling Carburetor problems Repair as necessary FU-4
(runs after ignition * Linkage sticking
switch is turned off) ¢ Idle speed or fast idle speed out
of adjustment
* Fuel cut solenoid faulty
Incorrect ignition timing Reset timing 1G-10
EGR system faulty Check EGR system EC-30
AFTER FIRE, BACKFIRE
Problem Possible cause Remedy Page
Muffler explosion AS system faulty Check AS system EC-43
(after fire) on MC system faulty Check MC system EC-26
deceleration only Deceleration fuel cut system always Check fuel cut system EC-63
off
Muffler explosion Air filter clogged Check air fiiter MA-5
(after fire) all the Choke system faulty Check choke EC-55
time Incorrect ignition timing Reset timing 1G-10
Incorrect valve clearance Adjust valves clearance MA-7
Engine backfires Choke valve open (cold engine) Check choke system EC-55
Carburetor vacuum leak Check hoses and repair as
necessary
Insufficient fuel flow Troubleshoot fuel system FU-2
Incorrect ignition timing Reset timing IG-10
Incorrect vaive clearance Adjust valve clearance MA-7
Carbon deposits in combustion Inspect cylinder head EM-18
chambers
EXCESSIVE OIL CONSUMPTION
Problem Possible cause Remedy Page
Excessive oil Qil leak Repair as necessary
consumption PCV line clogged Check PCV system EC-19
Piston ring worn or damaged Check rings EM-57
Valve stem and guide worn Check valves and guides EM-19
Valve stem oil seal worn or damaged Check oil seal
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POOR FUEL MILEAGE

Brakes drag

Troubleshoot brakes

Problem Possible cause Remedy Page
Poor fuel mileage Fuel leak Repair as necessary

Air filter clogged Check air filter MA-5
Incorrect ignition timing Reset timing 1G-10
Carburetor problems Perform on-vehicle FU-4

* Choke system faulty inspection of carburetor

¢ |dle speed too high

® Deceleration fuel cut system

faulty

s Power valve always open
Spark plugs faulty Inspect plugs Inspect plugs IG-4
EGR system always on Check EGR system EC-30
Compression low Check compression EM-11
Tires improperly inflated Inflate tires to proper pressure FA-3
Clutch slips Troubleshoot clutch CL-2

BR-2
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ENGINE TUNE-UP

1.
2.
3.

INSPECT ENGINE OIL LEVEL
INSPECT AIR CLEANER (See page MA-5)
INSPECT SPARK PLUGS (See page 1G-4)

INSPECT VALVE CLEARANCE (See page MA-7)

Valve clearance: Intake 0.20 mm (0.008 in.)
Exhaust 0.30 mm (0.012 in.)

INSPECT IGNITION TIMING (See step 3 on page 1G-10)
Ignition timing:
22R 0° TDC @ Max. 950 rpm

{(w/vacuum advancer OFF)
22R-E 5° BTDC (w/short terminal T’}

INSPECT CARBURETOR FLOAT LEVEL
{with Carburetor)
(See step 3 on page FU-3)

INSPECT FAST IDLE SPEED
(with Carburetor)
(See step 15 on page MA-9)

ADJUST IDLE SPEED (See page MA-8)

Idle speed: with EFI
750 rpm
with carburetor
700 rpm for M/T
750 rpm for A/T

NOTE: Adjust idle mixture as necessary.
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NOTE:

IDLE HC/CO CONCENTRATION CHECK METHOD

This check method is used only to

determine whether or not the idle HC/CO com-
plies with regulations.

PRECHECK

{iy Carburetor fuel level about even with *’
correct level in the sight glass

(j Tachometer and HC/CO meter calibrated
and at hand

INITIAL CONDITIONS MEASUREMENT
{a) Normal engine operating temperature 1. INSERT TESTING PROBE OF HC/CO METER
(b) Choke fully open (with carburetor) INTO TAILPIPE AT LEAST 40 cm (1.3 ft)
{c) Air cleaner installed 2. MEASURE HC/CO CONCENTRATION AT IDLE
(d) All pipe and hoses of air intake system Wait at least one minute before measuring to
connected (with EFI) allow the concentration to stabilize.
{e) All accessories switched off Complete the measuring within three minutes.
(f)  All vacuum lines properly connected if the HC/CO concentration does not conform
(g) EFI system wiring connectors fully to regulation, see the table below for possi-
plugged. ble causes.
(h) Idle speed set correctly
TROUBLESHOOTING
HC co Problems Causes
High Normal Rough idle 1. Faulty ignition:
* Incorrect timing
* Fouled, shorted or improperly gapped plugs
e Open or crossed ignition wires
® Cracked distributor cap
2. Incorrect valve clearance
3. Leaky EGR valve
4. Leaky exhaust valves
5. Leaky cylinder
High Low Rough idle 1. Vacuum leak:
* Vacuum hose
: . * Intake manifold
Fluctuating HC reading e Air chamber (with EFI)
* PCV line
e Carburetor base (with carburetor)
e Throttle body (with EFl)
® CMH (with carburetor)
. Leaky MC valve (with carburetor)
High High Rough idle . Restricted air filter

Black smoke from exhaust

PWN=N

. Plugged PCV valve
. AS system problem (with carburetor)
. Faulty carburetion: (with carburetor)

* Faulty choke action

* Incorrect float setting
¢ | eaking needle or seat
* Leaking power valve

. Faulty EF!l system: (with EFl)

e Faulty pressure regulator

* Clogged fuel return line

® Faulty air flow meter

e Defective water thermo sensor
¢ Defective air thermo sensor

¢ Faulty EFl computer

* Faulty injector

e Faulty cold start injector
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COMPRESSION CHECK

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

1. WARM UP ENGINE
2. REMOVE FOUR SPARK PLUGS

3. DISCONNECT HIGH TENSION WIRE FROM IGNITION COIL

4. MEASURE CYLINDER COMPRESSION PRESSURE
(a) Insert a compression gauge into the spark plug hole.
(b) Fully open the throttle.

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

CAUTION: This test must be done for as short a time as
possible to avoid overheating of the catalytic converter.

NOTE: A fully changed battery must be used to obtain
at least 250 rpm.

(d) Repeat steps (a) through (c) for each cylinder.

Compression pressure: 12 kg/cm? (171 psi, 1,177 kPa)
Minimum pressure: 10 kg/cm? {142 psi, 981 kPa)
Difference between each cylinder:
Less than 1.0 kg/cm? (14 psi,
98 kPa)

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

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

¢ If pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
the gasket.
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CYLINDER HEAD
COMPONENTS

Cylinder Head Cover

Air Intake Chamber

Rocker Arm Assembly

Camshaft and Bearing Cap
Cylinder Head

Exhaust Manifold

Distributor and Insulator

Drive Gear -

Fue! Pump
Drive Cam

Camshaft
Sprocket

[ kg-em (ft-Ib, N-m)] : Tightening torque

@ : Non-reusable part ) EM0B17
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22R-E
PREPARATION FOR REMOVAL

1.

10.

DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

DRAIN COOLANT FROM RADIATOR AND CYLINDER
BLOCK

DRAIN ENGINE OIL
REMOVE AIR CLEANER HOSE

DISCONNECT EXHAUST PIPE FROM EXHAUST
MANIFOLD

{a) Disconnect the Ox sensor wire.
(b) Remove three nuts holding exhaust manifold to the
exhaust pipe.

DISCONNECT RADIATOR UPPER HOSE FROM THER-
MOSTAT HOUSING

DISCONNECT TWO HEATER HOSES

DISCONNECT ACCELERATOR CABLE
Disconnect the accelerator cable and throttle cable for A/T
from the bracket.

DISCONNECT FOLLOWING PARTS:

(a) PCV hoses No.1 and No.2

(b) Brake booster hose

{c) Air control valve hoses

(d) EVAP hose (from canister)

(e) Actuator hose (with cruise control)

{f) EGR vacuum modulator hose

(g) Air valve hose No.1 from the throttie body
(h) Air valve hose No.2 from the chamber

(i) Water by-pass hoses No.2 and No.3 from the
throttle body

(i) Air contro! valve hose for actuator

(k) Pressure regulator hose from the chamber
() Cold start injection pipe

{(m) BVSV hoses

DISCONNECT FOLLOWING WIRES:
(a) Cold start injection wire

(b) Throttle position wire

(¢} Air valve wire
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F10020

11.

12.

13.

14.

15.
16.

17.

18.

19.

REMOVE CHAMBER WITH THROTTLE BODY

(a) Remove the bolt holding the EGR valve to the
chamber.

{b) Disconnect the chamber and stay.

{c) Remove the bolts and nuts holding the chamber to the
intake manifold.

(d) Remove the chamber with the throttle body.

DISCONNECT FOLLOWING WIRES:

(a) Water temperature sender gauge wire
(b) Temperature sensor wire

{c) Start injection time switch wire

(d) OD thermo switch wire (with A/T)

{e) Injection wires

DISCONNECT FUEL HOSE FROM DELIVERY PIPE
(a) Remove the pulsation damper.

(b) Remove the bolt holding the fuel hose to the delivery
pipe.
{c) Disconnect the fuel hose from the delivery pipe.

REMOVE AIR VALVE FROM INTAKE MANIFOLD

(a) Disconnect the No.4 by-pass hose.
(b} Remove the air valve from intake manifold.

DISCONNECT BY-PASS HOSE FROM INTAKE MANIFOLD
REMOVE DISTRIBUTOR AND SPARK PLUGS
DISCONNECT BOND CABLE FROM VANE PUMP BRACKET

IF VEHICLE HAS POWER STEERING, REMOVE VANE
PUMP WITH BRACKET

(a) Disconnect the vacuum hose from the air control
valve.

(b} Loosen and remove the drive belt.
(c) Remove the vane pump to one side without discon-
necting the hoses.

DISCONNECT BOND CABLE ON REAR SIDE
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REMOVAL OF CYLINDER HEAD

1. REMOVE HEAD COVER
(a) Remove the bond cable from the body.
(b} Remove the four nuts and seals.
{c) Remove the head cover.

CAUTION: Cover the oil return hole in the head with a
rag to prevent objects from falling in.

EMO0815

2. REMOVE CAM SPROCKET BOLT

(a) Turn the crankshaft until the No.1 cylinder position
is set at T.D.C. compression.

{(b) Place matchmarks on the sprocket and chain.
{c) Remove the semi-circular plug.

{d) Remove the cam sprocket bolt.

3. REMOVE DISTRIBUTOR DRIVE GEAR AND FUEL PUMP
DRIVE CAM (22R) or CAMSHAFT THRUST PLATE (22R-E)

- . . 4. REMOVE CAM SPROCKET

o7 TNy TN Remove the cam sprocket and chain from the camshaft and
/ - leave on the vibration damper.
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5.

REMOVE CHAIN COVER BOLT

Remove the bolt in front of the head before the other head
boits are removed.

REMOVE CYLINDER HEAD BOLTS

Remove the head bolts gradually in two or three passes
and in the numerical order shown.

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

REMOVE ROCKER ARM ASSEMBLY

It may be necessary to use a pry bar on the front and rear
of the rocker arm assembly to separate it from the head.

REMOVE CYLINDER HEAD

Lift the cylinder head from the dowels on the cylinder block
and place the head on wooden blocks on a bench.
NOTE: I[f the cylinder head is difficult to lift off, pry with
a screwdriver between the head and block saliences.

CAUTION: Be careful not-to damage the cylinder head
and block surfaces of the cylinder head gasket side.
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DISASSEMBLY OF CYLINDER HEAD
{See page EM-12)

1.

REMOVE INTAKE MANIFOLD WITH DELIVERY PIPE AND
INJECTION NOZZLE

(a) Remove the six bolts, one hexagon bolt and two nuts.

(b) Remove the intake manifold together with the deliv-
ery pipe and the injection nozzles.

REMOVE EGR VALVE WITH VACUUM MODULATOR
FROM CYLINDER HEAD

REMOVE EXHAUST MANIFOLD FROM CYLINDER HEAD

MEASURE CAMSHAFT THRUST CLEARANCE

Using a feeler gauge, measure the camshaft thrust
clearance between the thrust bearing and camshaft.

If clearance is greater than the maximum, replace the head.

Maximum clearance: 0.25 mm (0.010 in.)
Standard clearance: 0.08 — 0.18 mm
{0.003 — 0.007 in.)

REMOVE CAM BEARING CAPS AND SHAFT

REMOVE VALVES

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

SST 09202-43013

(b) Remove the valve keepers, retainers, springs and
valves.

{c) Remove the valve seals.

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

NOTE: Keep the valves arranged so they can be install-
ed in the same order as removed.
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INSPECTION AND CLEANING OF CYLINDER HEAD
COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

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

{b) Remove all gasket material from the top of the block.
Blow carbon and oil from the bolt holes.

2. CLEAN COMBUSTION CHAMBER

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

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

3. CLEAN VALVE GUIDES

Using a valve guide brush and solvent, clean all valve
guides.

4. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material from
the manifold and head surfaces.

CAUTION: Do not scratch the surfaces.

5. CLEAN CYLINDER HEAD
Using a soft brush and solvent, clean the head.

CAUTION: Do not clean the head in a hot tank as this will
seriously damage it.
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6.

9.

INSPECT HEAD FOR FLATNESS

{a) Using a precision straightedge and feeler gauge, check
that the head and manifold surfaces are not warped.

{b) Measure warpage along the four edges and diagonally
as illustrated.

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

Maximum head surface warpage: 0.15 mm (0.0059 in.)
Maximum manifold surface warpage: 0.20 mm (0.0079 in.)

INSPECT CYLINDER HEAD FOR CRACKS

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

If a crack is found, replace the head.

CLEAN VALVES

Use an old valve to chip any carbon from the valve head.
Using a gasket scraper, clean the valve thoroughly.

INSPECT VALVE STEM GUIDE WEAR

(a) Using a dial indicator or telescoping gauge, measure
the inside diameter of the valve guide.
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90°C —I
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{b) Using a micrometer, measure the diameter of the valve
stem.

(c) Subtract the valve stem measurement from the va
guide measurement. '

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

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

10. IF NECESSARY, REPLACE VALVE GUIDE

(a) Using a brass punch and hammer, break the valve
guide.

(b) Heat the cylinder head to about 90°C (194°F).

(c¢) Using SST and hammer, drive out the valve guide.
SST 09201-60011
{(d) Heat the cylinder head to about 90°C (194°F).

(e) Using SST and hammer, drive in a new valve guide
until the snap ring makes contact with the cylinder
head.

SST 09201-60011
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(f) Using a sharp 8 mm reamer, ream the valve guide to
obtain the specified clearance between the guide and
new valve.

Intake clearance: 0.02 — 0.06 mm (0.0008 — 0.0024 in.)
Exhaust clearance: 0.03 — 0.07 mm (0.0012 — 0.0028in.)

11. INSPECT AND GRIND VALVES

(a) Grind the valves only enough to remove pits and
carbon.

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

Valve face angle: 44.5°

(b) Check the valve head margin.

If the valve head margin is less than specified, replace the
valve.

Minimum margin: 0.6 mm (0.024 in.)

{c) Check the surface of the valve stem tip for wear.

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

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

Standard overall length:
Intake 113.5 mm (4.468 in.)
Exhaust 112.4 mm (4.425 in.)

12. INSPECT AND CLEAN VALVE SEATS

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

{b) Check the valve seating position.

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

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

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

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

seat.
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60° (IN), 65° (EX)

Squareness Limit

13.

e Check that the seat contact is on the middle of the
valve face with the following width:

1.2 — 1.6 mm (0.047 — 0.063 in.)
If not, correct the valve seat as follows:

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

If seating is too low on the valve face, use 60°

(IN) or 65° (EX) and 45° cutters to correct the
seat.

(d) Hand-lap the valve and valve seat together with
abrasive compound.

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

INSPECT VALVE SPRINGS

(a) Using a steel square, check the squareness of the
valve springs. If a spring is out of square more than
the maximum allowable, replace the spring.

Maximum allowable: 1.6 mm (0.063 in.)

(b) Measure the free height of all springs. Replace any
spring that is not correct.

Free height: 48.5 mm (1.909 in.)

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

If the installed tension is less than the minimum, replace
the spring.

Installed height: 40.5 mm (1.594 in.)
Minimum installed tension: 28.5 kg (62.8 Ib, 279 N!
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25026

14.

INSPECT CAMSHAFT AND BEARING CAPS
(a) Using a micrometer, measure the cam lobes.

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

Minimum intake lobe height: 42.63 — 42.72 mm
(1.6783 — 1.6819in.)

Minimum exhaust lobe height: 42.69 — 42.78 mm
(1.6807 — 1.6842in.)

{b) Place the camshaft on V-blocks and measure the
runout at the center journal.

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

Maximum circle runout: 0.2 mm (0.008 in.)

{c) Using a micrometer, measure the journal diameter.
Standard diameter: 32.98 — 33.00 mm
(1.2984 — 1.2992in.)

(d) Measure the camshaft journal oil clearance.
* Clean the bearing caps and camshaft journal.
* Lay a strip of Plastigage across each journal.

¢ Install the correct numbered bearing cap on each
journal with the arrows pointing toward the front.
Torque each bolt.
Torque: 200 kg-cm (14 ft-lb, 20 N-m)

NOTE: Do not turn the camshaft while the Plastigage is
in place.
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* Remove the caps. Measure the Plastigage at its
widest point.

If clearance is greater than the maximum, replace .
head and/or camshaft.

Maximum clearance: 0.1 mm (0.004 in.)
Standard clearance: 0.01 — 0.05 mm
(0.0004 — 0.0020 in.)

* Clean out the pieces of Plastigage from the bear-
ings and journals.

15. INSPECT ROCKER ARMS

Check the clearance between the rocker arms and shaft
by moving the rocker arms as shown. Little or no move-
ment should be felt.

If movement is felt, disassemble the rocker arm assembly
and measure the oil clearance as follows:

(a) Disassemble rocker arm assembly.
¢ Remove the three screws.

¢ Slide the rocker stands, springs and rocker arms off
the shafts.

{(b) Using a dial indicator, measure the inside diameter of
the rocker arm. Using a micrometer, measure the out-
side diameter of the shaft. Subtract the shaft diameter
from the rocker arm diameter.

If the oil clearance is not within specification, replace the
rocker arm and/or shaft.

Maximum oil clearance: 0.08 mm (0.0031 in.)

= (c) Assemble the rocker arm assembly as shown, and in-
- ) stall the three screws.

NOTE: Allrocker arms are the same but all rocker stands

are different and must be assembled in the correct order.

g A @-Eeomy Sl S
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16. INSPECT INTAKE AND EXHAUST MANIFOLDS

Using a precision straightedge and feeler gauge, check the
surfaces contacting the cylinder head for warpage. If war-
page is greater than maximum, replace the manifold.

Maximum intake warpage: 0.20 mm (0.0079 in.)
Maximum exhaust warpage: 0.70 mm (0.0276 in.)

M5456

ASSEMBLY OF CYLINDER HEAD
(See page EM-12)
NOTE:
* Thoroughly clean all parts to be assembled.

¢ Before installing the parts, apply new engine oil to all
sliding and rotating surfaces.

* Replace all gaskets and oil seals with new parts.

1. INSTALL VALVES

(a) Lubricate and insert valves in the cylinder head valve
N\ guides. Make sure the valves are installed in the cor-
rect order.

(b) Install the valve spring seats and seals.

(c} Install springs and spring retainers on the valves.

(d) Using SST, compress valve retainers and place two
keepers around the valve stem.

SST 09202-43013

SST

S
2N

)

(e) Tap the stem lightly to assure proper fit.
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EM1120

INSTALL CAMSHAFT

(a) Place the camshaft in the cylinder head and install tha
bearing caps in numbered order from the front w
arrows pointing toward the front.

(b) Install and torque the cap bolts.
Torque: 200 kg-cm (14 ft-lb, 20 N-m)

INSTALL INTAKE MANIFOLD
(a) Position a new gasket on the cylinder head.

{b) Install the intake manifold with the delivery pipe and
injection nozzles.

{c) Install the six bolts, one hexagon bolt and two nuts.
Torque the bolts and nuts.

Torque: 195 kg-cm (14 ft-lb, 19 N-m)

INSTALL EGR VALVE WITH VACUUM MODULATOR
{a) Position a new gasket on the cylinder head.
(b) Apply a sealer to the upper right bolt.

(c) Place the EGR with vacuum modulator valve in t.
installed position and tighten the two bolts on the in-
take manifold side of EGR pipe.

(d) Install the vacuum hose to the top of the EGR valve.

INSTALL EXHAUST MANIFOLD
(a) Position a new gasket on the cylinder head.

{b) Install the exhaust manifold with eight nuts.
Torque the nuts.

Torque: 450 kg-cm (33 ft-ib, 44 N-m)
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INSTALLATION OF CYLINDER HEAD
(See page EM-12)

1.

APPLY SEALER TO CYLINDER BLOCK
(a) Apply liquid sealer to two locations as shown.

(b) Place a new head gasket over dowels on the cylinder
block.

INSTALL CYLINDER HEAD

(a) If the sprocket was removed, align the alignment
marks placed on the sprocket and chain during
removal.

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

.

INSTALL ROCKER ARM ASSEMBLY

{a) Place the rocker arm assembly over the dowels on the
cylinder head.

(b) Install and tighten the head bolts gradually in three
passes and in the sequence shown. Torque the bolts
on the final pass.

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

INSTALL CHAIN COVER BOLT
Torque the bolt.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

INSTALL CAM SPROCKET ON CAMSHAFT
{a) Turn the camshaft to position the dowel at the top.
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{b) While holding up on the sprocket and chain, turn the
crankshaft until the No.1 and No.4 cylinders are at
top dead center.

(c) Place the chain sprocket over the camshaft dowel.

NOTE: If the chain does not seem long enough, turn the
camshaft back and forth while pulling up on the chain and
sprocket.

6. INSTALL DISTRIBUTOR DRIVE GEAR AND FUEL PUMP
DRIVE CAM (22R) OR CAMSHAFT THRUST PLATE (22R-E)

Place the distributor drive gear and fuel pump drive cam
over the chain sprocket. Torque the bolt.

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

7. ADJUST VALVES CLEARANCE r
(a) Set the No.1 cylinder to TDC/compression. CE
e Turn the crankshaft with a wrench tq@lign the tim-,

ing marks at TDC. Set the groove on'fhe pulley at‘;

the O mark position timing mark. <~ '

e Check that the rocker arms on the No.1 cylinder:
are loose and the rockers on No.4 are tight.

b
]

If not, turn the crankshaft one complete ;evolution and align
the marks as above. {

(b) Adjust the clearance of half of the valves.'|

e Adjust only those valves indicated by arrows as
shown.

Intake clearance: 0.20 mm (0.008 in.)
Exhaust clearance: 0.30 mm (0.012 in.)

e e . F e
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* Use a feeler gauge to measure between the valve
stem and rocker arm. Loosen the lock nut and turn
the adjusting screw to set the proper clearance.
Hold the adjusting screw in position and tighten the
lock nut.

* Recheck the clearance. The feeler gauge should
move with a very slight drag.

{c) Turn the crankshaft one revolution and adjust the

Second other valves.

8. INTALL SEMI-CIRCULAR PLUG

Apply liquid sealer to the cylinder head installation surface
of the plug.

s EM0846

9. INSTALL HEAD COVER
(a) Install the gasket to the cylinder head.

(b) Place the head cover on the cylinder head and install
the four seals and nuts.

EMO0815
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F10020

POST INSTALLATION

1.

INSTALL VANE PUMP WITH BRACKET
(With power steering)

(a) Position the vane pump with the bracket.

(b) Install the five bolts and one bolt with the bond cable.
Torque the bolts.

Torque: 450 kg-cm (33 ft-lb, 44 N-m)

INSTALL DRIVE BELT AND ADJUST BELT TENSION
(See step 1 on page MA-17)

CONNECT BY-PASS HOSE TO INTAKE MANIFOLD

INSTALL AIR VALVE TO INTAKE MANIFOLD
(a) Install the air valve to the intake manifold.
(b} Connect by-pass hose No.4.

CONNECT FUEL HOSE TO DELIVERY PIPE
(a) Install the fuel hose with a bolt.

(b) Install the pulsation damper and new gaskets and tor-
que the damper.

Torque: 450 kg-cm (33 ft-lb, 44 N-m)
CONNECT FOLLOWING WIRES:

(a) Injection wires

(b) OD thermo switch wire (with A/T)
(c) Start injection time switch wire
(d) Temperature sensor wire

(e) Water temperature sender gauge wire

INSTALL CHAMBER WITH THROTTLE BODY
(a) Position a new gasket on the intake manifold.

{b) Install the chamber and throttie body with four bolts
and two nuts.

(c} Connect the chamber and stay with a bolt.
(d) Install the EGR valve to the chamber.

CONNECT FOLLOWING WIRES:
{a) Air valve wire

(o) Throttle position wire

(c) Cold start injection wire
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9.

10.

15.
16.

17.

11.

12.
13.

14.

CONNECT FOLLOWING PARTS:

(a} BVSV hoses

(b) Cold start injection pipe

(c) Pressure regulator hose to the chamber.
(d) Air control valve hose to the actuator

(e) Water by-pass hoses No.2 and No.3 from
the throttle body.

{f} Air valve hose No.2 to the chamber

(g) Air valve hose No.1 to the throttle body
(h) EGR vacuum modulator hose

(i)  Actuater hose (with cruise control)

(). EVAP hose (to canister)

(k) Air control valve hoses

() Brake booster hose

(m) PCV hoses No.1 and No.2

CONNECT BOND CABLE OF REAR SIDE

CONNECT ACCELERATOR CABLE

Connect the accelerator cable and throttle cable for A/T
to the bracket.

CONNECT TWO HEATER HOSES

CONNECT RADIATOR UPPER HOSE FOR THERMOSTAT
HOUSING

CONNECT EXHAUST PIPE TO EXHAUST MANIFOLD

(a) Connect the exhaust pipe and exhaust manifold with
the three bolts.

(b) Connect the Ox sensor wire.
INSTALL AIR CLEANER HOSE

INSTALL DISTRIBUTOR AND SPARK PLUGS, AND SET
TIMING (See page 1G-10)

FILL WITH ENGINE OIL

Fill the engine with new oil, APl grade SF or SF/CC muilti-
grade, fuel efficient, and recommended viscosity oil.
Oil capacity:
Dry fill 4.8 liters
(5.1 US gts, 4.2 Imp. qts)
Drain and refill
w/o Qil filter change 4.0 liters
(4.2 US qts, 3.5 Imp. qts)
w/ Oil filter change 4.6 liters
(4.9 US gts, 4.0 Imp. qts)
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18.

19.
20.

21.

22.
23.

FILL WITH COOLANT

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

Total capacity: w/Heater 8.4 liters
(8.9 US qts, 7.4 Imp. qts)
CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

START ENGINE
Warm up the engine and inspect for leaks.

PERFORM ENGINE ADJUSTMENT

(a) Retighten the cylinder head bolts.
(See step 3 on page EM-27)

(b) Readjust the valve clearance.
(See page MA-13)

(c) Recheck ignition timing. (See step 1 on page IG-10)
(d) Adjust idle speed. (See step 14 on page MA-14)

RECHECK COOLANT AND ENGINE OIL LEVEL

ROAD TEST
Perform a road test.
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22R

PREPARATION FOR REMOVAL
(See page EM-12)

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. DRAIN COOLANT FROM RADIATOR AND CYLINDER
BLOCK

3. DRAIN ENGINE OIL

4. REMOVE AIR CLEANER
(a) Disconnect air hoses and air duct from the air cleaner.
{b) Remove the two nuts and wing nut.
{(c) Remove the air cleaner.

5. DISCONNECT EXHAUST PIPE FROM EXHAUST
MANIFOLD
Remove three nuts holding the exhaust manifold to the ex-
haust pipe.

6. DISCONNECT RADIATOR UPPER HOSE FROM
THERMOSTAT HOUSING

7. DISCONNECT TWO HEATER HOSES
8. DISCONNECT ACCELERATOR CABLE FROM
CARBURETOR

Disconnect the cable from the carburetor and bracket.

9. DISCONNECT FOLLOWING WIRES:
(a) VSV wire for A/C
(b) Vacuum switch wire
{c) VSV wire for EVAP
(d) Water temperature sender gauge wire
(e) Cold mixture heater wire
(f)  Thermo switch wire
{g) Fuel cut solenoid valve wire
(h) EACV wire (for Calif.)

10. DISCONNECT FOLLOWING PARTS:
(@) Charcoal canister hose
(b) Brake booster hose
{c) Fuel main hose from the fuel inlet pipe
(d) Fuel return hose from the fuel return pipe
(e) HAC from the bracket (Ex. Calif.)

(f)  Vacuum switch, EBCV (For Calif.) and VSV with the
bracket
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1.
2.

11.
12.
13.

REMOVE BOND CABLE OF REAR SIDE

REMOVE DISTRIBUTOR AND SPARK PLUGS

IF VEHICLE HAS POWER STEERING, REMOVE VANE
PUMP WITH BRACKET

(a) Remove the drive belt.

(b) Remove the vane pump with the bracket.

NOTE: Lay the vane pump to one side without discon-
necting the hoses.

REMOVAL OF CYLINDER HEAD
(See page EM-12)

REMOVE HEAD COVER (See step 1 on page EM-15)

REMOVE CAM SPROCKET BOLT
{See step 2 on page EM-15)

REMOVE DISTRIBUTOR DRIVE GEAR AND FUEL PUMP
DRIVE CAM (See step 3 on page EM-15)

REMOVE CAM SPROCKET
(See step 4 on page EM-16)

REMOVE CHAIN COVER BOLT
{See step 5 on page EM-16)

REMOVE CYLINDER HEAD BOLTS
(See step 6 on page EM-16)

REMOVE ROCKER ARM ASSEMBLY
(See step 7 on page EM-16)

REMOVE CYLINDER HEAD
(See step 8 on page EM-16)



ENGINE MECHANICAL — Cylinder Head EM-35

DISASSEMBLY OF CYLINDER HEAD
{See page EM-12)

1.
2.

11.

12.

REMOVE HEAT INSULATER FROM EXHAUST MANIFOLD

REMOVE CHECK VALVE WITH AIR PIPE

(a) Disconnect the air pipe from the exhaust manifold.
(b) Disconnect air hose No.3 from the EACV.

(c) Remove the check valve with the air pipe.

REMOVE FUEL PUMP FROM CYLINDER HEAD
{a} Remove the three fuel hoses from the fuel pump.
(b) Remove the fuel pump from the cylinder head.

REMOVE FUEL PIPE FROM INTAKE MANIFOLD

REMOVE ENGINE HANGER AND AIR PIPE FROM
CYLINDER HEAD

REMOVE EGR PIPE AND EGR VALVE WITH VACUUM
MODULATOR (Ex.Calif.)

(a) Remove the vacuum hose from the air pipe.
{b) Disconnect the EGR pipe from the intake manifold.
(c} Remove the EGR valve with the EGR pipe.

REMOVE INTAKE MANIFOLD WITH CARBURETOR
(a) Remove the bond cable from the cylinder head.
{b) Remove the six bolts and two nuts.

{c) Remove the intake manifold with the carburetor.

REMOVE THERMOSTATIC VALVE

REMOVE EXHAUST MANIFOLD FROM CYLINDER HEAD

. MEASURE CAMSHAFT THRUST CLEARANCE

(See step 4 on page EM-17)

REMOVE CAM BEARING CAPS AND SHAFT
(See step 5 on pagd EM-17)

REMOVE VALVES
(See step 6 on page EM-17)
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INSPECTION OF CYLINDER HEAD
(See page EM-18)

ASSEMBLY OF CYLINDER HEAD
(See page EM-12)
NOTE:

® Thoroughly clean all parts to be assembled.

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

* Replace all gaskets and oil seals with new parts.
1. INSTALL VALVE (See step 1 on page EM-25)
2. INSTALL CAMSHAFT (See step 2 on page EM-26)

3. INSTALL EXHAUST MANIFOLD TO CYLINDER HEAD
(a) Position a new gasket on the cylinder head.

{b) Install the exhaust manifold with eight nuts.
Torque the nuts.

Torque: 450 kg-cm (33 ft-lb, 44 N-m)

EC1120

4. INSTALL THERMOSTATIC VALVE
(a) Position a new gasket on the cylinder head.

(b) Install the thermostatic valve with two bolts.
Torque the bolts.

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

5. INSTALL INTAKE MANIFOLD WITH CARBURETOR
(a) Install the intake manifold with the carburetor.

(b) Install the six bolts and two nuts. Torque the boits
and nuts.

Torque: 195 kg-cm (14 ft-lb, 19 N-m)
(c) Install the bond cable with the boit.

6. INSTALL FUEL PIPE TO INTAKE MANIFOLD
7. INSTALL EGR PIPE AND EGR VALVE WITH VACUUM
MODULATOR (Ex. Calif.)

(a) Install the EGR valve with EGR pipe to the intake
manifold.

(b) Connect the vacuum hose to the air pipe.
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EMO0815

8. INSTALL FUEL PUMP TO CYLINDER HEAD

(a) Install the fuel pump with the two bolts.
Torque the bolts.

Torque: 220 kg-cm (16 ft-lb, 22 N-m)
{(b) Connect the three fuel pipes.

9. INSTALL CHECK VALVE WITH AIR PIPE
(a) Install the check valve with the air pipe.
(b) Connect air hose No.3 to the EACV.
{(c) Connect the air pipe to the exhaust manifold.

10. INSTALL HEAT INSULATER TO EXHAUST MANIFOLD

INSTALLATION OF CYLINDER HEAD

1. APPLY SEALER TO CYLINDER BLOCK
(See step 1 on page EM-26)

2. INSTALL CYLINDER HEAD
{See step 2 on page EM-27)

3. [INSTALL ROCKER ARM ASSEMBLY
(See step 3 on page EM-27)

4. INSTALL CHAIN COVER BOLT
(See step 4 on page EM-27)

5. INSTALL CAM SPROCKET ON CAMSHAFT
(See step 5 on page EM-27)

6. INSTALL DISTRIBUTOR DRIVE GEAR
(See step 6 on page EM-28)

7. ADJUST VALVES CLEARANCE
(See step 7 on page EM-28)

8. INSTALL HEAD COVER
(See step 8 on page EM-29)
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1.

10.

POST INSTALLATION

INSTALL VANE PUMP WITH BRACKET
{(WITH POWER STEERING)

Install the vane pump with the six bolts. Torque the bolts.
Torque: 450 kg-cm (33 ft-lb, 44 N-m)

INSTALL DRIVE BELT AND ADJUST BELT TENSION
(See page MA-17)

INSTALL DISTRIBUTOR AND SPARK PLUGS
INSTALL BOND CABLE OF REAR SIDE

CONNECT FOLLOWING PARTS:

(a) Vacuum switch, EBCV (Ex. Calif.) and VSV with the
bracket

{(b) HAC to bracket (Ex. Calif.)

(c) Fuel return hose to the fuel return pipe
(d) Fuel main hose to the fuel inlet pipe
(e) Brake booster hose

(f) Charcoal canister hose

CONNECT FOLLOWING WIRES:

(a) EACV wire {for Calif.)

(b) Fuel cut solenoid valve wire

(c} Thermo switch wire

(d) Cold mixture heater wire

(e) Water temperature sender gauge wire
(f) VSV wire for EVAP

(g} Vacuum switch wire

(h) VSV wire for A/C

CONNECT ACCELERATOR CABLE TO CARBURETOR
Connect the cable to the carburetor and bracket.

CONNECT TWO HEATER HOSES

CONNECT RADIATOR UPPER HOSE TO THERMOSTAT
HOUSING
CONNECT EXHAUST PIPE TO EXHAUST MANIFOLD

Connect the exhaust pipe with the three nuts to the ex-
haust manifold.
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11.

12.

13.

14.

15.

16.

17.
18.

INSTALL AIR CLEANER
(a) Install the air cleaner on the carburetor.

{(b) Connect the air hoses and air duct.

FILL WITH ENGINE OIL

Fill the engine with new oil, AP\ grade SF or SF/CC multi-
grade, fuel efficient and recommended viscosity oil.

Capacity:
Dry fill 4.8 liters

(5.1 US qts, 4.2 Imp. qts)
Drain and refill

w/o Oil filter change 4.0 liters
(4.2 US qts, 3.5 Imp. qts)
w/ Oil filter change 4.6 liters
(4.9 US qts, 4.0 Imp. qts)
FILL WITH COOLANT

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

Total capacity: w/Heater 8.4 liters
(8.9 US qts, 7.4 Imp. qts)

CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

START ENGINE
Warm up the engine and inspect for leaks.

PERFORM ENGINE ADJUSTMENT

{a) Retighten the cylinder head bolts.
(See step 3 on page EM-27)

(b) Readjust the valve clearance.
(See page MA-13)

{c) Recheck ignition timing. (See step 1 on page IG-10)
(d) Adjust idle speed. (See step 14 on page MA-14)

RECHECK COOLANT AND ENGINE OIL LEVEL

ROAD TEST
Perform a road test.
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TIMING CHAIN
COMPONENTS

Camshaft Sprocket

Chain Cover [ 800(s8, 78) |
Assembly

@ Gasket

Distributor
Drive Gear

Chain Damper

Pump Drive Spline

Chain Damper

Chain Tensioner

Crankshaft
Crankshaft Pulley Sprocket

[kg-cm (ft-Ib, N-m)]| : Tightening torque
’ . Non-reusable part

EMO0816

PREPARATION OF REMOVAL

1. REMOVE CYLINDER HEAD
(22R-E See page EM-13)
(22R See page EM-33)

2. REMOVE RADIATOR
{See page CO-6)

3. REMOVE OIL PAN (ON VEHICLE)
(a) Remove the engine undercover.
{b) Remove the engine mounting bolts.

(c) Place a jack under the transmission and raise the
engine about 25 mm (0.98 in.).

(d) Remove the fifteen bolts, three nuts, oil pan.
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REMOVAL OF TIMING CHAIN

1.

4.

REMOVE DRIVE BELTS

(a) Loosen the belt adjusting bolt and pivot bolt of the
alternator.

(b} Remove the two belts.

REMOVE CRANKSHAFT PULLEY

{a) Remove the pulley center bolt.

(b) Using SST, remove the pulley.

SST 09213-31021

NOTE: If the front seal is to be replaced, see page LU-5.

REMOVE WATER BY-PASS TUBE
Remove the three bolts.

REMOVE HEATER TUBE
Remove the two bolts.

REMOVE BOLT HOLDING ALTERNATOR ADJUSTER
BRACKET

Remove the bolt holding the alternator adjuster bracket to
the chain cover. Move the bracket toward the alternator.



EM-42 ENGINE MECHANICAL — Timing Chain

9.

6.

7.

REMOVE CHAIN COVER ASSEMBLY

(a) Remove six timing chain cover bolts shown by the
arrows. '

(b) Using a plastic faced hammer, loosen the chain cover
and remove it.

REMOVE CHAIN AND CAMSHAFT SPROCKET
(a) Remove the chain from the damper.
(b) Remove the cam sprocket and chain together.

REMOVE PUMP DRIVE SPLINE AND CRANKSHAFT
SPROCKET

If the pump drive and sprocket cannot be removed by hand,
use SST to remove them together.

SST 09213-36020

REMOVE GASKET MATERIAL ON CYLINDER BLOCK
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EM1118

INSPECTION OF COMPONENTS

1.

MEASURE CHAIN AND SPROCKET WEAR

{a) Measure the length of 17 links with the chain fully
stretched.

{b) Make the same measurements at least three other
places selected at random.

If over the limit at any one place, replace the chain.
Chain elongation limit at 17 links: 147.0 mm (5.787 in.)

(c) Wrap the chain around the sprocket.

(d) Using a vernier caliper, measure the outer sides of the
chain rollers as shown. Measure both sprockets.

If the measurement is less than the minimum, replace the
chain and two sprockets.

Crankshaft sprocket minimum: 59.4 mm (2.339 in.)
Camshaft sprocket minimum: 113.8 mm (4.480 in.)

MEASURE CHAIN TENSIONER
Using a vernier caliper, measure the tensioner as shown.

If the tensioner is worn or less than the minimum, replace
the chain tensioner.

Tensioner minimum: 11.0 mm (0.433 in.)

MEASURE CHAIN DAMPERS
(a) Using a micrometer, measure each damper.
Damper wear limit: 0.5 mm (0.020 in.)

If either damper is worn or less than the minimum, replace
the damper as follows:

(b) Tighten down the new damper bolts as shown.
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ENGINE MECHANICAL — Timing Chain_

INSTALLATION OF TIMINC €H
(See page EM-40)

1.

AN

INSTALL CRANKSHAFT SPROCH
(a} Turn the crankshaft until the shaft key is on top.
(b) Slide the sprocket over the key on the crankshaft.

(c) Place the timing chain on the sprocket with the single
bright link aligned with the timing mark on the
sprocket.

PLACE CHAIN ON CAMSHAFT SPROCKET °

(a) Place the timing chain on the sprocket so that the tim-
ing mark is bright chain links.

(b) Make sure the chain is positioned between the two
dampers. )

(c) Turn the camshaft sprocket counterclockwise to take
the slack out of the chain.

INSTALL OIL PUMP DRIVE SPLINE
Slide the oil pump drive spline over the crankshaft key.

INSTALL TIMING: CHAIN COVER ASSEMBLY

(a) Remove the old cover gaskets. Clean the gasket sur-
face. Install new gaskets over the dowels.

(b) Slide the cover assembly over the dowels and pump
spline.

{c) Insert the bolts as shown and torque them.

Torque:
8 mm bolt 130 kg-gm (9 ft-Ib, 13 N-m)
10 mm boit 400 kg-cm (29 ft-Ib, 39 N-m)

INSTALL BOLT HOLDING ALTERNA'i'OR ADJUSTER
BRACKET

Install the bolt holding the alternator adjuster bracket to

" the chain cover. . o

Torque the bolt.

Torque: 130 kg-cm (9 ft-lb, 13-N-m)
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6. INSTALL WATER BY-PASS TUBE TO CHAIN COVER
Install the three bolts.

7. INSTALL HEATER TUBE TO CHAIN COVER
Install the two bolts.

8. INSTALL CRANKSHAFT PULEEY . .
(a) Install the pulley over the crankshaft keﬁ
CAUTION: Do not turn the crankshaft.

(b) Torque the pulley center bolt.
Torque: 1,600 kg-cm (116 ft-lb, 157 N-m)

9. INSTALL DRIVE BELTS g
Using a belt tensfn gauge, check the drive belt tension.
Belt tensin gauge:
Nippondenso BTG-20 (95506-0002‘0)_;}01'

>

" Borroughs  No. BT-33-73F~
; Drive belt tension: New belt 125 + 25 |b
Used belt 80 + 20 Ib
o
[ ]
e E]
[ & o
,,,,, .
$
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Seal width approx.
5 mm (0.20 in.)

Groove

[+

In;ide of hole

nc 35 mm (0.20 in.)

EMOB47
LU0099

10. INSTALL OIL PAN

{a) Remove any old packing material and be careful nn
to drop any oil on the contacting surfaces of the
pan and cylinder block.

e Using a razor blade and gasket scraper, remave all
the packing (FIPG) material from the gasket sur-
faces.

e Thoroughly clean all components to remove all the
loose material.

e Clean both sealing surfaces with a non-residue
solvent.

CAUTION: Do not use a solvent which will affect the
painted surfaces.

{b) Apply liquid sealer to the joint part of the cylinder block
and chain cover, cylinder block and rear oil seal re-
tainer.

(c) Apply No. 102 seal packing (Part No. 08826-00080
or equivalent to the oil pan as shown in the figure.

¢ |nstall a nozzle that has been cut to a 5-mm (0.20
in.) opening.

NOTE: Avoid applying an excess amount;to the surface.
Be especially careful near oil passages.

® Parts must be assembled within 5 minutes of ap-
s plication. Otherwise, the material must be removed
and re-applied.

¢ Immediately remove nozzle from tube and reinstan
cap.

(d) Install the oil pan over the studs on the block with six-
teen bolts and two nuts. Torque the bolts and nuts.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

{e) Lower the engine and install the engine mounting
1 bolts.

(f) Intall the engine under cover.

POST INSTALLATION
11. INSTALL RADIATOR (See page CO-12)

12. INSTALL CYLINDER HEAD
(22R-E See page EM-25)
(22R See page EM-36)
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22R-E
CYLINDER BLOCK
PREPARATION FOR REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. REMOVE ENGINE UNDER COVER

3. REMOVE ENGINE HOOD
Disconnect the washer hose from the hood.

4. DRAIN COOLANT FROM RADIATOR AND CYLINDER

BLOCK
5. DRAIN AUTOMATIC TRANSMISSION FLUID
(with A/T)
REMOVE AIR CLEANER HOSE AND AIR CLEANER “,,, ;

REMOVE COUPLING FAN WITH FAN
REMOVE TWO HEATER HOSES

© ©® N O

REMOVE RADIATOR WITH SHROUD
(a) Disconnect the two cooler hoses. (with A/T)

(b) Disconnect the radiator upper and lower hoses from
the engine.

(c) Disconnect the reservoir hose.
(d}. Remove the radiator with the shroud.

10. DISCONNECT CABLES FROM BRACKET

Disconnect the accelerator cable and throttle cable for A/T
from the bracket.

11. DISCONNECT FOLLOWING PARTS:
(a) PCV hose No.1 and No.2
(b) Brake booster hose

(c) Air control valve hoses

(d} EVAP hose (from canister)

(e} Actuater hose (with cruise control)

(fy EGR vacuum modulator hose

(g) Air valve hose No.1 from the throttle body
(h) Air valve hose No.2 from the chamber

(i) Water by-pass hose No.2 and No.3 from the throttle
body

() Air control valve hose for the actuator

(k) Pressure regulator hose from the chamber
() Cold start injection pipe

(m) BVSV hoses
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12. DISCONNECT FOLLOWING WIRES:

{a)
(b)
(c)

{a)

(b)
(c)

(d)

Cold start injection wire
Throttle position sensor wire
Air valve wire

13. REMOVE CHAMBER WITH THROTTLE BODY

Remove the two bolts holding the EGR valve to the
chamber.

Disconnect the chamber from the stay.

Remove the bolts and nuts holding the chamber to the
intake manifold.

Remove the chamber with the throttle body.

14. DISCONNECT FOLLOWING WIRES:

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

Cold start injector time switch wire
Water thermo sensor wire

OD thermo switch wire (with A/T)
Injector wires

Thermo sensor wire

Vacuum switch wire

Oil pressure switch wire

Starter wire
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REMOVAL OF CYLINDER BLOCK

1.

10.

DISCONNECT FOLLOWING PARTS:
(a) Alternator wires

(b) High-tension cord for ignition coil
(c) Distributor wire from igniter

(d) Ox sensor wire

IF VEHICLE HAS POWER STEERING, REMOVE VANE
PUMP FROM BRACKET

(a) Remove the drive belt.

(b) Remove the four bolts.

(c) Remove the vane pump.

NOTE: Lay the vane pump to one side without discon-
necting the hoses.

DISCONNECT BOND CABLE FROM VANE PUMP BRACKET

REMOVE COMPRESSOR FROM BRACKET (with A/C)

(a) Loosen the drive belt adjusting bolt and remove the
drive belt.

(b) Remove the compressor on the front side without
disconnecting the hoses.

DISCONNECT BOND CABLES FROM ENGINE REAR SIDE
AND RH SIDE

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

RAISE VEHICLE

CAUTION: Be sure the vehicle is securely supported.

REMOVE EXHAUST PIPE

(a) Disconnect the exhaust pipe from the exhaust
manifold.

(b) Remove the exhaust pipe clamp from the clutch
housing.

(c) Remove the exhaust pipe from the catalytic converter.
REMOVE CLUTCH RELEASE CYLINDER WITH BRACKET
FROM TRANSMISSION (with M/T)

REMOVE ENGINE MOUNTING BOLTS ON EACH SIDE OF
ENGINE
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11.

18.

12.

13.

14.

15.

16.

17.

DISCONNECT FOLLOWING PARTS:

{a) Oil pressure sender gauge wire

(b) Neutral start switch wire (with A/T)
(c) Back-up light switch wire

(d} Fuel hose

REMOVE INTERMEDIATE SHAFT
(a) Put alignment marks on the flanges.
(b) Remove the four bolts and nuts.

(c) Remove the two bolts holding the center support bear-
ing to the body.

(d) Pull the sleeve yoke from the transmission.

(e) Insert SST in the transmission to prevent oil leakage.
SST 09325-20010

DISCONNECT SHIFT LINKAGE FROM SHIFT LEVER
(with A/T)
DISCONNECT SPEEDOMETER CABLE

CAUTION: Do not lose the felt dust protector and
washers.

PLACE JACK UNDER TRANSMISSION

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

REMOVE ENGINE REAR MOUNTING BRACKET

{a) Remove the four bolts holding the bracket to the
member.

(b} Remove the four bolts holding the bracket to the
transmission and remove the bracket.
REMOVE ENGINE WITH TRANSMISSION FROM VEHICLE

(a) Attach the engine hoist chain to the lift brackets of
the engine.

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

REMOVE TRANSMISSION FROM ENGINE

(a) Remove the starter.

(b) Remove the two stiffener plates and exhaust pipe
bracket from engine.

(c) Remove the transmission from the engine.
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COMPONENTS

Cylinder Block

Front Oil Seal &%

Crankshaft Sprocket

| 1,600 (116, 157) ].\®W

Crankshaft Pulley

Connecting
Rod

630 (46, 62) |

Qil Pan

kg-cm (ft-lb, N-m)] : Tightening torque

L 4
*

: Non-reusable part
: Precoated part

EM0818

PREPARATION FOR DISASSEMBLY

1. REMOVE CLUTCH COVER AND DISC FOR M/T
{See page CL-7)

2. REMOVE FLYWHEEL OR DRIVE PLATE AND REAR END
PLATE

3. INSTALL ENGINE STAND FOR DISASSEMBLY

4. REMOVE CYLINDER HEAD
(See page EM-15)

5. REMOVE OIL PAN

Remove the sixteen bolts and two nuts, and then remove
the oil pan and gasket.

6. REMOVE TIMING CHAIN (See page EM-41)
7. REMOVE ALTERNATOR (See page CH-6)
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DISASSEMBLY OF CYLINDER BLOCK

1.

REMOVE OIL STRAINER
Remove the four bolts holding the oil strainer.

REMOVE REAR OIL SEAL RETAINER
Remove the five bolts, rear oil seal retainer and gasket.

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

If clearance is greater than the maximum, replace the con-
necting rod.

Rod thrust maximum clearance: 0.30 mm (0.0118 in.)

REMOVE CONNECTING ROD CAPS AND MEASURE OIL
CLEARANCE

{a) Using a punch or numbering stamp, mark the con-
necting rods and caps to ensure correct reassemb’

(b) Remove the rod caps.

Remove the rod cap nuts. Using a plastic hammer, tap
the rod bolts lightly and lift off the rod caps. Keep the
bearing inserted with the cap.

(c) Clean the bearings and crankshaft pins.
(d) Inspect each bearing for pitting and radial scratches.
If bearings are damaged, replace them.

(e) Lay a strip of Plastigage across the crankshaft pin.
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(f) Align the rod and cap marks and fit on the cap.
Torque the rod cap nuts.

Torque: 630 kg-cm (46 ft-lb, 62 N:m)
NOTE: Do not turn the crankshaft.

(@) Remove the rod cap.
(h) Measure the plastigage at its widest point.

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

Maximum clearance: 0.10 mm (0.0039 in.)
Standard clearance: 0.025 — 0.055 mm
(0.0010 — 0.0022 in.)

(i) Clean out the pieces of plastigage from the bearings
and journals.

5. PUSH OUT PISTON AND CONNECTING ROD ASSEMBLY
(a) Remove all carbon from the top of the cylinders.

(b) Cover the rod bolts with a short piece of hose to pro-
tect the crankshaft from damage.

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

{d) Arrange the piston and connecting rod caps in order.

6. MEASURE CRANKSHAFT THRUST CLEARANCE

Using a dial indicator, measure the clearance at the center
bearing. If it exceeds the maximum clearance, replace the
thrust washer as a set.

Maximum clearance: 0.30 mm (0.0118 in.)
Standard clearance: 0.02 — 0.22 mm
(0.0008 — 0.0087 in.)
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7.

REMOVE MAIN BEARING CAPS AND MEASURE OIL
CLEARANCE

(a) Remove the main bearing caps by removing two bc

(b} Lift out the crankshaft and remove the upper main
bearings from the cylinder block.

(c} Clean the bearing and main journals.
Inspect each bearing for pitting and radial scratches.
If bearings are damaged, replace them.

{d) Install the upper main bearings on the cylinder block
and crankshaft.

{e) Lay a strip of plastigage across the main journals.

(f) Install the main bearing caps. Torque the cap bolts.
Torque: 1,050 kg-cm (76 ft-lb, 103 N-m)
NOTE: Do not turn the crankshaft.

(g) Remove the main bearing caps.
(h) Measure the plastigage at its widest point.

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

Maximum clearance: 0.08 mm (0.0031 in.)
Standard clearance: 0.025 — 0.055 mm
(0.0010 — 0.0022 in.)

(i) Clean out the pieces of plastigage from the bearings
and journals.

REMOVE CRANKSHAFT
(a) Lift out the crankshaft.

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

(c) Arrange the caps and bearings in order.
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INSPECTION OF CYLINDER BLOCK

1.
2.
3.
O
4.
10 mm (0.39in.)
—_ . = Front
Al =~
55 mm
Bf—— ——4(2.17 in.)
55 mm
Ch— ——1— (217 in.)
@ Thrust Direction
@ Axial Direction
5.

REMOVE GASKET MATERIAL

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

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

INSPECT CYLINDERS

Visually inspect cylinders for vertical scratches. If deep
scratches are present, rebore all four cylinders.

MEASURE CYLINDER BORE

Using a cylinder micrometer, measure the cylinder bore at
positions A, B and C in the thrust and axial directions. If
any of the following measurements is not within specifica-
tions rebore all four cylinders.

(@) Cylinder diameter greater than maximum.

Standard size piston

Maximum diameter: 92.03 mm (3.6232 in.)
Oversized piston (O/S 0.50)

Maximum diameter: 92.53 mm (3.6429 in.)
Oversized piston (0O/S 1.00)

Maximum diameter: 93.03 mm (3.6626 in.)

(b} Difference between measurements A, B and C is
greater than the taper limit.

Taper limit: 0.01T mm (0.0004 in.)

(c) Difference between the thrust and axial measure-
ments is greater than the out-of-round limit.

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

REMOVE CYLINDER RIDGE

If wear is less than 0.2 mm (0.008 in.), use a ridge reamer
to machine the top of the cylinders.
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DISASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLY
1. CHECK FIT BETWEEN PISTON AND PIN

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

2. REMOVE PISTON RINGS

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

3. DISCONNECT CONNECTING ROD FROM PISTON

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

(b} Heat the piston in hot water to about 80°C (176°;

(c) Using a hammer and driver, tap the pin lightly to
remove the pin from the piston.

NOTE:
®* The piston and pin are a matched set.

» Keep the piston, piston pin and rings and connecting rod
together for each cylinder.
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INSPECTION OF PISTON AND CONNECTING ROD
ASSEMBLY

1.

CLEAN PISTON
(a) Scrape off carbon from the piston top.

(b) Using a groove cleaning tool or broken ring, clean the
ring grooves.

{c) Using solvent and a brush,clean the piston thoroughly.
CAUTION: Do not use a wire brush.

MEASURE PISTON DIAMETER

(a) Using a micrometer, measure the piston diameter as
shown.

Standard diameter: 91.960 — 91.990 mm
(3.6205 — 3.6216 in.)

(b} Check that the difference between the cylinder dia-

meter and the piston diameter is within specification.
If not within specification, replace the piston and/or rebore
the cylinder.

Piston clearance: 0.02 — 0.04 mm
(0.0008 — 0.0016 in.)

MEASURE CLEARANCE BETWEEN PISTON GROOVE
AND PISTON RING

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

If the clearance is greater than the maximum, replace the
piston.

Maximum clearance between compression ring No.1 or 2
and ring land: 0.2 mm (0.008 in.)

MEASURE RING END GAP
Measure the ring end gap.
(a) Insert the piston ring into the cylinder.

(b) Using a piston, push the ring to the bottom of the ring
travel.

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

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

Ring end gap:
Standard No.1 0.24—-0.39 mm (0.009-0.015 in.)
No.2 0.18—-0.42 mm (0.007—0.017 in.)
Oil 0.20—-0.82 mm (0.008—0.032 in.)
Maximum No.1 0.99 mm (0.039 in.)
No.2 1.02 mm (0.040 in.)
Oil 1.42 mm (0.056 in.)
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5.

INSPECT PISTON PIN FIT

At 80°C (176°F), you should be able to push the pin in*~
the piston with your thumb.

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

INSPECT CONNECTING RODS

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

If the rod is bent or twisted, replace the connecting rod.
e Check that the rod is not bent.
Bend limit: 0.05 mm (0.0020 in.) per 100 mm (3.94 in.)

¢ Check that the rod is not twisted.
Twist limit:  0.15 mm (0.0059 in.) per 100 mm (3.94 in.)

{b) Measure the oil clearance between the rod bushing
and piston pin.
¢ Using an inside dial indicator, measure the inside
diameter of the rod bushing.

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

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

If the clearance is greater than the limit, replace the rod
bushing.

Qil clearance limit: 0.015 mm (0.0006 in.)

REPLACEMENT OF ROD BUSHING
1.

REMOVE ROD BUSHING

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

SST 09222-30010
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2.

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

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

HONE NEW BUSHING AND CHECK PIN FIT IN
CONNECTING ROD

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

Oil clearance standard: 0.005 — 0.011 mm
{0.0002 — 0.0004 in.)

(b) Check the pin fit at the normal room temperature.

Coat the pin with engine oil and push the pin into the
rod with thumb pressure.

INSPECTION AND REPAIR OF CRANKSHAFT
1.

MEASURE CRANKSHAFT
(a) Place the crankshaft on V-blocks.

(b) Using a runout gauge, measure the runout at the
center journal.

If the runout is greater than the maximum, replace the
crankshaft.

Circle runout maximum: 0.1 mm (0.004 in.)

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

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

If journals are worn, regrind or replace the crankshaft.

Main journal diameter: 59.984 — 60.000 mm
(2.3616 — 2.3622 in.)

Crank pin diameter: 52.988 — 53.000 mm
(2.0861 — 2.0866 in.)

Taper and out-of-round limit: 0.01 mm (0.0004 in.)

GRIND CRANK PIN AND/OR MAIN JOURNAL, IF
NECESSARY

Grind the crank pins and/or main journals to the under-
sized finished diameter. Install a new pin and/or main under-
size bearings.

Bearing size (U/S 0.25)

Main journal finished diameter: 59.70 — 59.71 mm
(2.3504 — 2.3508in.)

Crank pin finished diameter: 52.70 — 52.71 mm
(2.0748 — 2.0752in.)

Taper and out-of-round limit: 0.01 mm (0.0004 in.)
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Outside Diameter

Size :

mm (in.)

92.460 — 92.490
0/80.50 (3.6402 — 3.6413)
/5 1.00 92.960 — 92.990

(3.6598 — 3.6610)

REPLACEMENT OF REAR OIL SEAL

1. REMOVE OIL SEAL FROM OIL SEAL RETAINER
Using a screwdriver, remove the oil seal.

2. INSTALL NEW OIL SEAL ON OIL SEAL RETAINER
(a) Using SST, install a new oil seal.
SST 09223-41020

(b) Coat the seal lightly with multipurpose grease.

BORING OF CYLINDERS

1. SELECT OVERSIZED PISTON

0O/S pistons with pins are available in the sizes listed.
Replace pistons in matched sets. Take the largest bo.
measured and select the oversized piston for that bore.
Bore all cylinders for the oversized piston selected.

2. CALCULATE DIMENSION TO BORE CYLINDERS

{a) Using a micrometer, measure the piston diameter as
shown.

(b) Calculate the size each cylinder is to be rebored as
follows:

Size to be rebored = P + C - H
P = piston diameter
C = piston clearance

0.02 — 0.04 mm (0.0008 — 0.0016 in.)
allowance for honing
Less than 0.02 mm (0.0008 in.)

I
I

3. BORE AND HONE CYLINDERS TO CALCULATED

DIMENSIONS

Honing amount: 0.02 mm (0.0008 in.) maximum

CAUTION: Excess honing will destroy the finished
roundness.
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Notch

Compression ; Oil Ring.
Ring No. 1 andc:litf:::\ Lower Side Rail
Expander
7 o,
Front‘ . :
W\ / /
Oil Ring ‘:’_‘_"_:j/ Compression
Upper Side Rail Ring No. 2

GENERAL ASSEMBLY NOTE:

Thoroughly clean all parts to be assembled. Before installing
parts, apply new engine ol 10 all sliding and rotating surfaces.

ASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLY

1. ASSEMBLY PISTON AND CONNECTING ROD

(a) Install a new snap ring on one side of the piston pin
hole.

(b) Heat the piston in hot water to about 80°C (176°F).

(c} Align the notch on the piston with the mark on the
rod and push the piston pin in with your thumb.

(d) Install a new snap ring on the other side of the pin.

2. PLACE RINGS ON PISTON

(a) Using a ring expander, install the top two compres-
sion rings with the code marks facing upward.

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

CAUTION: Do not align the end gaps.

3. INSTALL BEARING INSERTS

{a) Install the bearing inserts in the connecting rods and
rod caps.

(b) Lubricate the face of the bearings with engine oil.
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INSTALLATION OF CRANKSHAFT, PISTON AND
CONNECTING ROD ASSEMBLY

1.
2.
3.
Size Thickness mm (in.)
STD 2.00 (0.0787)
0/S0.125 2.06 (0.0811)
0/$0.250 2.13 (0.0839)
4.

INSTALL UPPER MAIN BEARING IN CYLINDER BLOC..
(a) Place the upper main bearing in the block.

{b) Install the upper thrust washers on the center main
bearing with the oil grooves facing outward.

(c) Lubricate the faces of the bearings with engine oil.

PLACE CRANKSHAFT IN CYLINDER BLOCK

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

(a) Install thrust washers on bearing cap No.3 with the
oil grooves facing out ward.

(b) Install the bearing caps in numbered order with the
arrows facing forward. Tighten the bolts to the
specified torque in the sequence shown in two or three
passes.

Torque: 1,050 kg-cm (76 ft-ib, 103 N-m)

{c) Measure the crankshaft thrust. (See step 6 on page
EM-53)

Using a feeler gauge, measure the clearance at the
center bearing.

If the clearance is greater than the maximum, replace
the thrust washer.

Maximum clearance: 0.30 mm (0.0118 in.)

Select a thrust washer to obtain the standard clear-
ance.

Standard clearance: 0.02 — 0.22 mm
(0.0008 — 0.0087 in.)

(d) Check that the crankshaft turns.

INSTALL PISTON AND CONNECTING ROD ASSEMBLY
(a) Lubricate the cylinder bore and rod journal with clean
engine oil.

(b} Using a ring compressor, push the correctly numbered
piston and rod assembly into each cylinder. Make sure
the notch and mark are facing forward.
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5.

10.

11.
12.
13.
14.

15.

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

(b) Align the marks punched on the rod and cap and
tighten the cap nuts to specified torque alternately in
two or three passes.

Torque: 630 kg-cm (46 ft-lb, 62 N-m)
NOTE: After tightening the caps, check that the crank-
shaft rotates smoothly.

MEASURE ROD THRUST CLEARANCE
(See step 3 on page EM-52)

INSTALL OIL STRAINER
(a) Clean the oil screen.

{b) Place the oil screen gasket in place and install the oil
screen assembly with four bolts. Torque the bolts.

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

INSTALL REAR OIL SEAL RETAINER
INSTALL TIMING CHAIN (See page EM-44)

INSTALL OIL PAN (See step 11 on page EM-46)

INSTALL CYLINDER HEAD (See page EM-27)
REMOVE ENGINE STANDS
INSTALL REAR END PLATE

INSTALL FLYWHEEL OR DRIVE PLATE ON CRANKSHAFT

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

Torque: 1,100 kg-cm (80 ft-lb, 108 N-m)

INSTALL CLUTCH DISC AND COVER TO FLYWHEEL (for
M/T) (See page CL-9)
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INSTALLATION OF ENGINE

1.
2.

10.
11.

12.

13.

CONNECT TRANSMISSION TO ENGINE

PLACE ENGINE WITH TRANSMISSION IN VEHICLE

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

{b) Lower the engine with transmission into the engine
compartment.

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

JACK UP AND PUT TRANSMISSION ONTO MEMBER

INSTALL ENGINE MOUNTING TO FRAME BRACKET
(a) Align the engine mounting and frame bracket.

(b) Install the engine mounting bolts on each side of the
engine.

(c) Remove the hoist chain.

INSTALL ENGINE REAR MOUNTING BRACKET

(a) Place the bracket between the transmission and
member.

{b) Install the eight bolts.

(c} Torque the four transmission mount bolts.
Torque: 260 kg-cm (19 ft-lb, 25 N-m)

{d} Torque the four bracket bolts.

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

CONNECT SPEEDOMETER CABLE

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

INSTALL CLUTCH RELEASE CYLINDER WITH BRACKET
(with M/T)

INSTALL INTERMEDIATE SHAFT (See page PR-11)

INSTALL EXHAUST PIPE

(a) Connect the exhaust pipe to the catalytic converter.
(b) Connect the exhaust pipe to the exhaust manifold.
(c) Install the exhaust pipe clamp.

CONNECT FOLLOWING PARTS:

(a) Neutral start switch wire (with A/T)
(b) Back-up light switch wire

(c) Fuel hose

{d) Qil pressure sender gauge wire

LOWER VEHICLE
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14. INSTALL SHIFT LEVER FOR INSIDE OF VEHICLE (with M/T)

15.

16.

17.
18.

19.

CONNECT BOND CABLES TO ENGINE REAR SIDE AND RH
SIDE

INSTALL COMPRESSOR TO BRACKET (with A/C)

(a) Install the compressor with four bolts.

(b) Install the drive belt and adjust the belt tension.

CONNECT BOND CABLE FOR VANE PUMP BRACKET
INSTALL VANE PUMP WITH VANE PUMP BRACKET
{with power steering)

Install the vane pump with four bolts.

CONNECT FOLLOWING PARTS:
(a) Distributor wire

(b) High-tension cord

{c) Alternator wires

(d) Ox sensor wire
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POST INSTALLATION
CONNECT FOLLOWING WIRES:

1.

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)

Starter wire

Qil pressure switch wire

Vacuum switch wire

Thermo sensor wire

Injector wires

OD thermo switch wire (with A/T)
Water thermo sensor wire

Cold start injector time switch wire

INSTALL CHAMBER WITH THROTTLE BODY

(a)
(b)
(c)
(d)
(e)
(f)

Position a new gasket on the intake manifold.
Install the chamber with throttle body.

Install the four bolts.

Install the two nuts with a bond cable.

Connect the chamber and stay with a bolt.

Install the EGR valve to the chamber with two bolts.

CONNECT FOLLOWING WIRES:

{a)
{b)
(c)
(d)

Air valve wire

Throttle position sensor wire
Cold start injection wire

Ox sensor wire

CONNECT FOLLOWING PARTS:

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

(f)
(g)
(h)
(i)
(j)
(k)
)
(m)

BVSV hoses

Cold start injection pipe

Pressure regulator hose to the chamber
Air control valve hose to actuator

Water by-pass hose No.2 and No.3 to the throttle
body.

Air valve hose No.2 to the chamber

Air valve hose No.1 to the throttle body
EGR vacuum modulator hose

Actuator hose (with cruise control)
EVAP hose (for canister)

Air control valve hoses

Brake booster hose

PCV hose No.1 and No.2

CONNECT CABLES TO BRACKET

Connect the accelerator cable and throttle cable for A/T
to the bracket.
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6.

10.

11.
12.
13.
14.

15.

16.

17.

INSTALL RADIATOR WITH SHROUD
(a) Install the radiator with the shroud.
(b) Connect the reservoir hose.

(c) Connect the radiator upper and lower hoses to the
engine.

(d) Connect the two cooler hoses (with A/T)
INSTALL COUPLING FAN WITH FAN
INSTALL AIR CLEANER HOSE AND AIR CLEANER

FILL WITH ENGINE OIL

Fill the engine with new oil, APl grade SF or SF/CC muiliti-
grade, fuel efficient and recommended viscosity oil.
Capacity:
Dry fill 4.8 liters (5.1 US qts. 4.2 Imp. qts)
Drain and refill

w/o Oil filter change

4.0 liters (4.2 US qts, 3.5 Imp. qts)
w/ Oil filter change

4.6 liters (4.9 US qts, 4.0 Imp. qts)

FILL WITH COOLANT

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

Total capacity: w/Heater 8.4 liters
(8.9 US qts, 7.4 Imp. qts)

INSTALL ENGINE UNDER COVER

INSTALL AND ADJUST HOOD (See page BO-2)
CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY
START ENGINE

Warm up the engine and inspect for leaks.
PERFORM ENGINE ADJUSTMENT

ROAD TEST
Perform a road test

RECHECK COOLANT AND ENGINE OIL LEVEL
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22R
CYLINDER BLOCK
PREPARATION OF REMOVAL

1.

10.

11.

DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

REMOVE ENGINE UNDER COVER

REMOVE ENGINE HOOD
Disconnect the washer hose from the hood.

DRAIN COOLANT FROM RADIATOR AND CYLINDER
BLOCK

DRAIN AUTOMATIC TRANSMISSION FLUID
(with A/T)
REMOVE AIR CLEANER

(a) Disconnect air hoses No.1 and No.4 from the air
cleaner.

(b) Remove the air cleaner.

REMOVE COUPLING FAN WITH FAN
DISCONNECT TWO HEATER HOSES

REMOVE RADIATOR WITH SHROUD
(a) Disconnect the two cooler hoses. (with A/T)

(b) Disconnect the radiator upper and lower hoses from
the engine.

(c) Disconnect the reservoir hose.
(d) Remove the radiator with the shroud.

DISCONNECT ACCELERATOR CABLE FROM
CARBURETOR

Disconnect the cable from carburetor and bracket.

DISCONNECT FOLLOWING WIRES:
(a) VSV wire for EVAP

(b) VSV wire for A/C

{c) Vacuum switch wire

(d) HAC wire (Ex. Calif.)

(e) Cold mixture heater wire

(f) OD thermo switch wire (for A/T)
(g) Fuel cut solenoid wire

(h) Water temperature sender gauge wire
(i) EACV wire (for Calif.)

(j) Starter wire

(k) Oil pressure switch wire
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12. DISCONNECT FOLLOWING PARTS:
(a) Brake booster hose
(b) Fuel main hose from fuel inlet pipe
(c) Fuel return hose from fuel return pipe
{(d) Charcoal canister hose

13. REMOVE DRIVE BELT

REMOVAL OF CYLINDER BLOCK
(See page EM-49)

PREPARATION FOR DISASSEMBLY
(See page EM-51)

DISASSEMBLY OF CYLINDER BLOCK
{See page EM-52)

INSPECTION OF CYLINDER BLOCK
(See page EM-55)

DISASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLY
(See page EM-56)

INSPECTION OF PISTON AND CONNECTING ROD
ASSEMBLY
(See page EM-57)

REPLACEMENT OF ROD BUSHING
(See page EM-58)

INSPECTION AND REPAIR OF CRANKSHAFT
(See page EM-59)

REPLACEMENT OF REAR OIL SEAL
(See page EM-60)
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BORING OF CYLINDERS
(See page EM-60)

ASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLY
{See page EM-61)

INSTALLATION OF CRANKSHAFT, PISTON
AND CONNECTING ROD ASSEMBLY
(See page EM-62)

INSTALLATION OF ENGINE
(See page EM-64)

POSTINSTALLATION OF CYLINDER BLOCK

1. CONNECT FOLLOWING WIRES:
(a) Starter wire
(b} Oil pressure switch wire
(c) VCS wire (Ex. Calif.)
(d) EACV wire (for Calif.)
(e) Water temperature sender gauge wire
(f)  Fuel cut solenoid wire
{g) OD thermo switch wire (for A/T)
(h) Cold mixture heater wire
(i) HAC wire (Ex. Calif.)
()  Vacuum switch wire
(k) VSV wire for A/C
() VSV wire for EVAP

2. CONNECT FOLLOWING PARTS:
(a) Charcoal canister hose from the VSV
(b) Fuel return hose from the fuel return pipe
{c} Fuel main hose from the fuel inlet pipe
(d) Brake booster hose

3. CONNECT ACCELERATOR CABLE TO CARBURETOR
(a) Connect the cable to the carburetor and bracket.
(b) Install the tension spring.

4. INSTALL RADIATOR WITH SHROUD
(a) Install the radiator with the shroud.
{(b) Connect the reservoir hose.

(c) Connect the radiator upper and lower hoses to the
engine.

(d) Connect the two cooler hoses (with A/T)
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10.
11.
12.

13.

14.

15.

16.

INSTALL COUPLING FAN WITH FAN
CONNECT TWO HEATER HOSES

INSTALL AIR CLEANER
(a) Connect air hoses No.1 and No.4 to the cleaner.
(b) Install the air cleaner.

FILL WITH ENGINE OIL

Fill the engine with new oil, APl grade SF or SF/CC multi-
grade, fuel efficient and recommended viscosity oil.

Capacity:
Dry fill 4.8 liters
{5.1 US gts, 4.2 Imp. qts)
Drain and refill
w/o Oil filter change 4.0 liters

(4.2 US gts, 3.5 Imp. qts)
w/ Oil filter change 4.6 liters

(4.9 US gts, 4.0 Imp. qts)

FILL WITH COOLANT

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

Total capacity: w/Heater 8.4 liters
(8.9 US qts, 7.4 Imp. qts)

INSTALL ENGINE UNDER COVER

INSTALL AND ADJUST HOOD (See page BO-2)
CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY
START ENGINE

Warm up the engine and inspect for leaks.
PERFORM ENGINE ADJUSTMENT

ROAD TEST
Perform a road test.

RECHECK COOLANT AND ENGINE OIL LEVEL
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EC-2 EMISSION CONTROL SYSTEMS (EFl) — System Purpose

SYSTEM PURPOSE

System Abbreviation Purpose
Positive crankcase ventilation PCV Reduces blow-by gas (HC)
Fuel evaporative emission control EVAP Reduces evaporative HC
Dash pot * DP Reduces HC and CO

performance at idle

Exhaust gas recircuiation EGR Reduces NOx
Three-way catalyst TWC Reduces HC,CO and NOx
Electronic fuel injection EFI Regulates all engine conditions for reduction of

exhaust emissions.

Remark: * M/T vehicles only




EMISSION CONTROL SYSTEMS (EFI) — Component Layout and Schematic Drawing EC-3

COMPONENT LAYOUT AND SCHEMATIC DRAWING

EGR Valve

. EGR Vacuum Modulator
f)f')'//”//

Charcoal \‘_’/)'//j/

Canister /
DP %

(M/T Vehicle Only)

VTV
BVSvV g
£C0990
To Fuel Tank
T 1]
Charcoal - W
Canister BVSV
=
Nip= -
3 - A
CTTCTTITTTOS T
§ \\\\\\\\\\\\\r,' g\\\“ \‘\
°\“\\“«\\\“\\\\“\\\ \\\\ \‘\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\‘\\\\\\\\\\\\ \\\\\\\\\\\\\\ m EGR V a c UU m
§ “ @ Modulator
& ESFECEICT \\\\\\\\\
2 N S \ \ \\\\\\\\\\
S § § § § Tl
Ox Sensor &, & N \ \ § DP é‘/g/
SOl \ \ § \ (M/T Vehicle Only)
~ N N N N
Wi
L s

’ EGR Valve

n

EGR Cooler

EC0980




EC-4

EMISSION CONTROL SYSTEMS (EFl) — Positive Crankcase Ventilation (PCV) System

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

Air Cleaner

Ventilation Hose

PCV Valve

Flame Arrester

~= Blow-by Gas

\ ‘ l ~a== Fresh Air

J

EC1036

combustion in the cylinders.

To reduce HC emissions, crankcase blow-by gas (HC) is routed through the PCV valve to the intake manifold for

Engine not Running or Backfiring

Intake Manifold Side

OPCV VALVE IS CLOSED.

Cylinder Head Side

EC1013

Normal Operation

OPCV VALVE IS OPEN.
OVACUUM PASSAGE IS
LARGE.

EC1014

Idling or Decelerating

OPCV VALVE IS OPEN.
OVACUUM PASSAGE IS SMALL.

EC1015

Acceleration or Heavy Load

OPCV VALVE IS FULLY
OPEN.

EC1016




EMISSION CONTROL SYSTEMS (EFl) — Positive Crankcase Ventilation (PCV) System

EC-5

Cylinder Head Side

Clean Hose

Com ¥
(G
(Ve
“.
EC1017

EC1018

EC1037

INSPECTION OF PCV VALVE

1.
2.
3.

REMOVE PCV VALVE
ATTACH CLEAN HOSE TO PCV VALVE

BLOW FROM CYLINDER HEAD SIDE
Check that air passes through easily.
CAUTION: Do not suck air through the valve.

Petroleum substances inside the valve are harmful.

BLOW FROM INTAKE MANIFOLD SIDE

Check that air passes through with difficulty.
If the PCV valve fails either check, replace it.

REINSTALL PCV VALVE

INSPECTION OF PCV HOSES AND CONNECTIONS
VISUALLY INSPECT HOSES, CONNECTIONS AND GASKETS

Check for cracks, leaks or damage.



EC-6 EMISSION CONTROL SYSTEMS (EFI) — Fuel Evaporative Emission Control (EVAP) System

FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM

Purge Port

Fuel Filler Cap

AN

t:—:—:—:—:—:—:—::—] Check Valve

%= Fyel Vapor Fuel Tank

om== Fresh Air

EC1139

To reduce HC emission, evaporated fuel from the fuel tank is routed through the charcoal canister to the throttle body
for combustion in the cylinders.
Check Valve in Check valve
Condition Charcoal Canister . . Evaporated Fuel (HC)
in Fuel Filler Cap
(1) (2) (3)
Parking, idling CLOSED o . . !—iC from t‘ank is absorbed
and low speed in the canister.
Medium and OPEN HC from canister is led
high speed into throttle body.
High pressure — OPEN CLOSED CLOSED HC from tank is absorbed
in tank in the canister.
::'gtr;r:':‘:“”m - CLOSED OPEN OPEN (Air is led into the tank.)

INSPECTION OF FUEL VAPOR LINES, FUEL TANK
AND FILLER CAP

1.  VISUALLY INSPECT LINES AND CONNECTIONS
Look for loose connections, sharp bends or damage.

2. VISUALLY INSPECT FUEL TANK

Look for deformation, cracks or fuel leakage.

EC1140

| 3. VISUALLY INSPECT FUEL FILLER CAP
Look for a damaged or deformed gasket and cap.

If necessary, repair or replace the cap.

Gasket

Check Valve
{(Vacuum Valve)

EC1103




EMISSION CONTROL SYSTEMS (EFI) — Fuel Evaporative Emission Control (EVAP) System EC-7

SE-

TS

EC1116

e

S

EC1117

EC1118

INSPECTION OF CHARCOAL CANISTER

1.

2.

REMOVE CHARCOAL CANISTER

VISUALLY INSPECT CHARCOAL CANISTER CASE
Look for cracks or damage.

CHECK FOR CLOGGED FILTER AND STUCK CHECK
VALVE

{a) Usinglow pressure compressed air, blow into the tank
pipe and check that the air flows without resistance
from the other pipes.

(b) Blow into the purge pipe and check that the air does
not flow from the other pipes.

If a problem is found, replace the charcoal canister.

CLEAN FILTER IN CANISTER

Clean the filter by blowing 3 kg/cm? (43 psi, 294 kPa) of
compressed air into the tank pipe, while holding the purge
pipe closed.

NOTE:

* Do not attempt to wash the canister.
* No activated carbon should come out.

INSTALL CHARCOAL CANISTER



EC-8

EMISSION CONTROL SYSTEMS (EFI) — Dash Pot (DP) System

DASH POT (DP) SYSTEM
(M/T Vehicles Only)

DP Diaphragm

(@

VTV Air Filter

EC1201

Normal Driving

NN

.\\vuEEEQEQQSiii;\E§§§§§§§§§;

DP Diaphragm

£C1202

Deceleration

\'\\\\\\\\\\*
v

DP Diaphragm

E£C1203

To reduce HC and CO emissions, when decelerating the dash pot opens the throttie valve slightly more than at idle.

This causes the air-fuel mixture to burn completely.

Condition DP Diaphragm VTV Throttle Valve
Pushed i
Idling ushed in by return force of throttle CLOSED Idle speed position
valve
Normal driving Pushed out by diaphragm spring OPEN High speed position
Deceleration Pushed in by return force of throttle CLOSED Shghtly opghs and then slowly closes
valve to idle position




EMISSION CONTROL SYSTEMS (EFI} — Dash Pot (DP) System EC-9

INSPECTION OF DP SYSTEM
1.  WARM UP ENGINE

2. CHECK IDLE SPEED AND ADJUST, IF NECESSARY
Throttle 3. CHECK DP SETTING SPEED
Valve Open ™= > (a) Maintain the engine speed at 2,500 rpm.
{b) Pinch the vacuum hose between the DP and VTV.
2,500
qu
DP Diaphragm /1208
Throttle Valve {c) Release the throttle valve.
Released ] (d) Check that the DP is set.
DP setting speed: 2,000 rpm
2,000
/im\
EC1205
If not at specified speed, adjust with the DP adjusting
y Hexagon Wrench screw.

DP Adjusting
Screw

EC1178

4. CHECK OPERATION OF VTV
(a) Set the DP speed in the same procedure as above;
3. (a) to (c).

@ Ab (b) Release the pinched hose and check that the engine
= ¥1 S‘;zgnd returns to idle speed in about 1 second.
==
>y

idle

)DL

EC1207




EC-10 EMISSION CONTROL SYSTEMS (EFl) — Dash Pot (DP) System

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

INSPECTION OF VTV
1. CHECK AND CLEAN FILTER ON VTV

(a) Check the filter for contamination or damage.
. (b) Using compressed air, clean the filter.
VTV @

Filter
EC0198
2. CHECK VTV BY BLOWING AIR INTO EACH SIDE
-
((('g"\ (a) Check that air flows without resistance from B to A.
Qe - (b) Check that air flows with difficulty from A to B.

EC0101




EMISSION CONTROL SYSTEMS (EFl) — Exhaust Gas Recirculation (EGR) System

EC-11

EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR

EGR Valve

Vacuum
Modulator

(1)

EC0981

EGR

Vacuum

Modulator

EC0982

(2)

EGR
Vacuum
Modulator

Pressure “T
Chamber

@

EC0983

EGR
Vacuum
Modulator

£C0984

To reduce NOx emission, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to

lower the maximum combustion temperature.

Coolant BVSV Throt.tle Valve Pressure in the EGR EGR Vacuum EGR Exhaust Gas
Temp. Opening Angle Vaive Pressure Chamber Modulator Valve
Below 30°C Not
(86°F) CLOSED o _ - CLOSED | | Girculated
Positioned below o _ CLOSED Not.
E port recirculated
(1) *Pressure OPENS passage CLOSED Not
Above 44°C OPEN " LOW | constantly to atmosphere recirculated
° Positioned between .
(111°F) E port & R port alternating
(2) betwgen low CLOSES passage OPEN Recirculated
HIGH | and high to atmosphere
Positioned above (3) % CLOSES passage OPEN Recirculated
R port HIGH to atmosphere (increase)
Remarks:

-

EGR valve closes+—Modulator opens

*Pressure increase — Modulator closes — EGR valve opens—Pressure drops——l

**When the throttle valve is positioned above the R port, the EGR vacuum modulator will close the at-
mosphere passage and open the EGR valve to increase the EGR gas, even if the exhaust pressure is

insufficiently low.




EC-12 EMISSION CONTROL SYSTEMS (EFl) — Exhaust Gas Recirculation (EGR) System

Filter

Vacuum Gauge

L ’ e
¥ EC0985

COLD
3,500 rpm
o /
Tachometer Vacuum Gauge
EC0139 EC0128
HOT
3,500 rpm Low Vacuum
o
Q .
Tachometer Vacuum Gauge

EC0139 EC0129

Vacuum Gauge

. Eco9ss

INSPECTION OF EGR SYSTEM

1. CHECK AND CLEAN FILTER IN EGR VACUUM
MODULATOR
(a) Check the filter for contamination or damage.

(b) Using compressed air, clean the filter.

2. PREPARATION
Disconnect the vacuum hose from the EGR valve and, us-
ing a three way union, connect a vacuum gauge to it.
3. CHECK SEATING OF EGR VALVE

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

4. CHECK BVSV WITH COLD ENGINE

(a) The coolant temperature should be below 30°C
(86°F). »

(b} Check that the vacuum gauge indicates zero at 3,5’
rpm.

5. CHECK BVSV AND EGR VACUUM MODULATOR WITH
HOT ENGINE

(@) Warm up the engine.

(b) Check that the vacuum gauge indicates low vacuum
at 3,500 rpm.

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

(d) Check that the vacuum gauge indicates high vacuum
at 3,500 rpm.

NOTE: As alarge amount of EGR gas enters, the engir
will misfire slightly at this time.

{e) Disconnect the vacuum gauge and reconnect the
vacuum hoses to the proper locations.



EMISSION CONTROL SYSTEMS (EFl) — Exhaust Gas Recirculation (EGR) System EC-13

Below 30°C

—11-Cool Water

2

EC0120

Above 44°C

Hot Water

0000000000000000000
| —
Jl 18

ECOT21

Engine Stopped

EC0988

EC0989

6. CHECK EGR VALVE
{a) Apply vacuum directly to the EGR valve with the en-
gine idling.
(b) Check that the engine runs rough or dies.
{(c) Reconnect the vacuum hoses to the proper location.

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

INSPECTION OF BVSV

CHECK BVSV BY BLOWING. AIR INTO PIPE

(a) Drain the coolant from the radiator into a suitable con-
tainer.

(b) Remove the BVSV.
(c) Cool the BVSV to below 30°C (86°F).
{d) Check that air flows from pipe J to the air filter.

() Heat the BVSV to above 44°C (111°F).
(f) Check that air flows from pipe J to pipe K.

{(g) Apply liquid sealer to the threads of the BVSV and
reinstall.

(h) Fill the radiator with coolant.
if a problem is found, replace the BVSV.

INSPECTION OF EGR VACUUM MODULATOR

CHECK EGR VACUUM MODULATOR OPERATION

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

{b) Plug port P and R with your finger.

(c} Blow airinto port Q. Check that the air passes through
- to the air filter side freely.

(d) Start the engine and maintain the speed at 3,000 rpm.

(e} Repeat the above test. Check that there is a strong
resistance to air flow.

(f)  Reconnect the vacuum hoses to the proper locations.
INSPECTION OF EGR VALVE

1. REMOVE EGR VALVE

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

2. INSTALL EGR VALVE WITH NEW GASKET



EC-14 EMISSION CONTROL SYSTEMS (EFl) — Three-Way Catalyst (TWC) System

THREE-WAY CATALYST (TWC) SYSTEM

NOx CO HC
Y
HENNRANNY oo N H.O |
NRANRNE, - CO, N, H, I
LA
ANNHRNRK
e/ Three-Way Catalyst

(Monolithic)

EC2901

To reduce HC, CO and NOx emissions, they are oxidized, reduced and converted to nitrogen (N2), carbon dioxide
{CO2) and water (H20) by the catalyst.

Exhaust Port TWC Exhaust Gas
L CO2
HC, CO and NOx Oxidation and > H20
J reduction N>

INSPECTION OF EXHAUST PIPE ASSEMBLY
1. CHECK CONNECTIONS FOR LOOSENESS OR DAMAGE

2. CHECK CLAMPS FOR WEAKNESS, CRACKS OR DAMAGE

INSPECTION OF CATALYTIC CONVERTER

CHECK FOR DENTS OR DAMAGE

If any part of the protector is damaged or dented to the
—_ — extent that it contacts the catalyst, repair or replace it.

£C2902




EMISSION CONTROL SYSTEMS (EFl) — Three-Way Catalyst (TWC) System EC-15

INSPECTION OF HEAT INSULATOR
Heat Insulator 1. CHECK HEAT INSULATOR FOR DAMAGE

OANNANNN %V/ SN NN 2. CHECK FOR ADEQUATE CLEARANCE BETWEEN

@R_ CATALYTIC CONVERTER AND HEAT INSULATOR

EC2903

REPLACEMENT OF CATALYTIC CONVERTER

1. REMOVE CONVERTER
(a) Jack up the vehicle.
(b) Check that the converter is cool.

(c) Remove the bolts at the front and rear of the con-
verter.

(d) Remove the converter and gaskets.

Eco244 2. INSTALL CONVERTER

(a) Place new gaskets on the converter front and rear
pipes, and connect the converter to the exhaust pipes.

(b) Tighten the bolts.

Torque: Catalyst — Exhaust pipe
440 kg-cm (32 ft-lb, 43 N-m)

(c) Reinstall the bracket bolts and tighten them.



EC-16

EMISSION CONTROL SYSTEMS (CARB.) — System Purpose

SYSTEM PURPOSE

System A.bb_re- Purpose Federal California
viation & Canada
Positive crankcase ventilation PCV Reduces blow-by gas (HC) hd
Fuel evaporative emission control EVAP Reduces evaporative HC i b
Mixture control*’ MC Reduces HC & CO b b
Dash pot*2 DP Reduces HC and CO hd *
performance at idle
Exhaust gas recirculation EGR Reduces NOx d hd
Air suction and fuel system _ Maintains air-fuel ratio for TWC _ ®
feedback control and reduces HC, CO and NOx
Air suction AS Reduces HC & CO L -
Three-way catalyst TWC Reduces HC, CO & NOx _ °
Oxidation catalyst oC Reduces HC & CO L4 —
High altitude compensation HAC Insures air-fuel mixture at high altitude b -
(OPT)*3
Auxiliary system:
Automatic hot air intake HAI Improves driveability —cold d b
Automatic choke — Improves driveability —cold g L
Choke breaker CB Improves driveability —cold o i
Choke opener — Improves driveability —hot o d
Auxiliary acceleration pump AAP Improves driveability —cold L L
Deceleration fuel cut - Prevents overheating OC or TWC, and 4 o
after burning
Idle advance — Improves fuel economy at idle d L
Cold mixture heater CMH Improves driveability —cold hd b

Remarks: *' M/T vehicles only

*2 AT vehicles only

*3

Option in USA only, except in California.

A03034




EMISSION CONTROL SYSTEMS (CARB.) — Component Layout and Schematic Drawing EC-17

COMPONENT LAYOUT AND SCHEMATIC DRAWING
(Federal and Canada)

MC Valve
EGR Valve (M/T Only) Thermo Valve
EGR HAI Diaphragm
Choke Vacuum (l((}. € g.?
Opener Modulator -'§,,. \/ Lot
Outer Vent N\ cB
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VSV

EC0991

MC Valve Thermo Valve
EGR (M/T Only) | HAI Diaphragm
Vacuum N
Modulator . a
Resonator E = -
] EGR Valve .
AN - Distributor c /Solen0|d Valve
® CE =%
o Jet % HAC Valve
A .| (Fed. Only OPT)
BVSV - 2 L
| ™ Outer Vent
L - Control Valve
e DP (A/T Only)
I
. %
A —
1 CMH
N’ ® B
g
Switch
gr;'"r n VTV
Vacuum
Vacuum Switchz Switch (Ex. USA)
CHG Light ! Eﬁﬂ? i (Ex. Canada)
IG Coil ———— ¢
Thermo Switch™= z T
1 Charcoal
Speed Sensor Solenoid ~ Canister
Valve - EC0992




EC-18 EMISSION CONTROL SYSTEMS (CARB.) — Component Layout and Schematic Drawing

COMPONENT LAYOUT AND SCHEMATIC DRAWING
(Californi-

MC Valve Thermo Valve HA! Diaphragm

T

(M/T Only)
EGR Valve
T NS A03036
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EMISSION CONTROL SYSTEMS (CARB.) — Positive Crankcase Ventilation (PCV) System EC-19

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

Ventilation Hose

PCV Valve
Flame Arrester

= Ny

~———Blow-by Gas
——————Fresh Air

A03037

EC1048

ro reduce HC emissions, crankcase blow-by gas (HC) is routed through the PCV valve to the intake manifold for com-
bustion in the cylinders.

Engine not Running or if Backfiring } Normal Operation
|
|

Intake Manifold Side

OPCV VALVE IS CLOSED. OPCV VALVE IS OPEN.

OVACUUM PASSAGE 1S
LARGE.

Cylinder Head Side

£C1001 £C1002

Idling or Decelerating Acceleration of Heavy Load

OPCV VALVE IS OPEN.
OVACUUM PASSAGE IS SMALL.

OPCV VALVE IS FULLY

E OPEN.
|

EC1003 £C1004




EC-20 EMISSION CONTROL SYSTEMS (CARB.) — Positive Crankcase Ventilation (PCV) System

Cylinder Head Side INSPECTION OF PCV VALVE
1. REMOVE PCV VALVE

2. ATTACH CLEAN HOSE TO PCV VALVE

Clean Hose & 3. BLOW FROM CYLINDER HEAD SIDE

Check that air passes through easily.

CAUTION: Do not suck air through the valve.

Petroleum substances inside the valve are harmful.
EC1005

4. BLOW FROM INTAKE MANIFOLD SIDE
Check that air passes through with difficulty.
If the PCV valve fails either of the checks, replace it.

5. REINSTALL PCV VALVE

A03038

EC1006

INSPECTION OF PCV HOSES AND CONNECTIONS

‘ VISUALLY INSPECT HOSES, CONNECTIONS AND GASKET
/{,, Check for cracks, leaks or damage.

EC1049




EMISSION CONTROL SYSTEMS (CARB.) —

Fuel Evaporative Emission Control
(EVAP) System

EC-21

FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM

USA

Outer Vent
Control Valve
(Closed)

Charcoal
Canister

(for Carburetor)

Charcoai
Canister
(for Fuel Tank)

Canada

|----{|-1

Thermo Switch (1 )T

Check

Fuel Tank Valve

(2)
B a Check
Fuel Tank  Valve
Chafcoal
Canister

A03039

EC0995 EC0996

To reduce HC emissions, evaporated fuel from the fuel tank and float chamber is routed through the charcoal canister

to the intake manifold for combustion in the cylinders.

*Quter . Check
. Coolant |Thermo | Vehicle | Com- Check|Valve Evaporated Fuel
IG S/W | Engine |Vent Con- VSV Valve
Temp. |[S/W (1}| Speed | puter (1) (2) . {HC)
trol Valve in Cap
! Not HC from tank and
OFF | i PEN - — - _ — — — _ float chamber is
1 running © absorbed into the
canister.
Below 43°C
(109°F) ON - OFF {CLOSED - - - HC from tank is
absorbed into the
Below 7 mph canister
ON Running CLOSED (11 km/h) OFF | CLOSED - - -
Above 55°C OFF
(131°F) Above HC from canister
16 mph ON OPEN — - - is led into the intake
(25 km/h) manifold.
HC from tank is
High pressure in tank - - - — - -~ OPEN CLOSED | CLOSED | absorbed into the
canister.
) Air is led into the
High vacuum in tank — - — - — — CLOSED OPEN OPEN tank.

Remarks:

The solenoid itself cannot pull the valve.

*The outer vent control valve is pulled by intake manifold vacuum and held by the solenoid.

(Vacuum Valve)

EC1103

INSPECTION OF FUEL FILLER CAP, FUEL VAPOR
LINES AND FUEL TANK

1.

VISUALLY INSPECT FUEL FILLER CAP

Look for damaged or deformed gasket and cap.
If a problem is found, repair or replace the cap.



Fuel Evaporative Emission Control

EC-22 EMISSION CONTROL SYSTEMS (CARB.) — (EVAP) System
USA 2. VISUALLY INSPECT LINES AND CONNECTIONS
d Look for loose connections, sharp bends or damage.
/ 3. VISUALLY INSPECT FUEL TANK
P N Look for deformation, cracks or fuel leakage.
7 /
s =4
h I EC0302 A 0 3 0 4 O
Canada

€C0301

USA Canada
\ﬂk B NP
™~ =~ AN
EC1119 EC0997 EC1125
1 ‘ Canada by \
‘ t
USA ‘ Canada
— pid ,
‘ ‘ |
|
‘
$ {

EC1121 EC0998 EC1127

INSPECTION OF CHARCOAL CANISTER(S)
1. REMOVE CHARCOAL CANISTER(S)

2. VISUALLY INSPECT CHARCOAL CANISTER(S)
Look for cracks or damage.

3. CHECK FOR CLOGGED FILTER AND STUCK CHECK
VALVE

(a) Using low pressure compressed air, blow into the tank
pipe and check that the air flows without resistance

from the other pipes.

{b) Blow into the purge pipe and check that the air flows

without resistance from the other pipes.

If a problem is found, replace the charcoal canister.

4. CLEAN FILTER IN CANISTER(S)

Clean the filter by blowing 3 kg/cm? (43 psi, 294 kPa) of
compressed air into the pipe, while holding the other up-
per canister pipes closed.

NOTE:
* Do not attempt to wash the canister.

* No activated carbon should come out.

5. REINSTALL CHARCOAL CANISTER(S)



EMISSION CONTROL SYSTEMS (CARB.) — |4l Evaporative Emission Control

(EVAP) System EC-23

Engine Stopped

Tube

Outer Vent
Control Valve

€C0303

I\ e)
Closed t
EC0304
\—// Ohmmeter
() © 0
S
N Q
A
= EC0305
Ohmmeter

EC1093

Ohmmeter

EC1094

INSPECTION OF OUTER VENT CONTROL VALVE

1.

CHECK OUTER VENT CONTROL VALVE OPERATION
(a) Disconnect the outer vent hose from the carburetor.

(b) Blow air into the outer vent pipe and check that the
outer vent control valve is open.

A03041

{c) Start the engine.

(d) With the engine idling, blow air into the outer vent pipe
and check that the outer vent control valve is closed.

CHECK SOLENOID
(a) Unplug the wiring connector.

(b) Using an ohmmeter, measure the resistance between
the positive(+) terminal and the solenoid body.

Specified resistance: 63 — 73 @ at 20°C (68°F)

INSPECTION OF THERMO SWITCH (1)
CHECK THERMO SWITCH BY USING OHVIMETER

(a) Drain the coolant from the radiator into a suitable con-
tainer.

(b} Remove the thermo switch from the intake manifold.
{(c) Cool the thermo switch to below 43°C (109°F).
{d) Using an ohmmeter, check that there is continuity.

(e) Heat the switch to above 55°C (131°F) with hot
water.

(f) Check that there is no continuity.

(g) Apply liquid sealer to the threads of the switch and
reinstall.

(h) Fill the radiator with coolant.



EC.24 EMISSION CONTROL SYSTEMS (CARB.) — ¢! Evaporative Emission Control

(EVAP) System

Vacuum Gauge

To Canister

ECO0308

Below 7 mph
Speedometer Vacuum Gauge
£C0144 ECO128
Above 16 mph
Speedometer Vacuum Gauge

£C0145 EC0130

EC0307

000000

EC0309

INSPECTION OF SPEED SENSOR TO VSV
1. CONNECT VACUUM GAUGE

(a) Using a 3-way connector, connect the vacuum gauge
to the hose between the VSV and canister.

{b) Set the gauge at the driver’'s seat.

A03042

2. PERFORM ROAD TEST, OBSERVING SPEEDOMETER AND
VACUUM GAUGE

(a) Warm up the engine.

(b} Check that the vacuum gauge indicates zero at low
speed driving (below 7 mph or 11 km/h).

{c) Check that the vacuum gauge indicates intake
manifold vacuum at middle and high speed driving
(above 16 mph or 25 km/h).

If a problem is found, inspect speed sensor and VSV.

3. REMOVE VACUUM GAUGE AND RECONNECT HOSE

INSPECTION OF VSV

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

(a) Connect the VSV terminals to the battery terminal as
shown.

(b) Blow into a pipe, and check that the VSV is open.

(c) Disconnect the battery positive (+) terminal.
(d) Blow into a pipe and check that the VSV is closed.



EMISSION CONTROL SYSTEMS (CARB.) —

Fuel Evaporative Emission Control
(EVAP) System EC-25

Ohmmeter

00 0

VSV

ECO310

Ohmmeter

ECO311

> ..m\\\\\\\\\\\\\\\\@.

N

EC0179

Calif. Ohmmeter

Resistor
(10 Q)

EC1095

2. CHECK FOR SHORT CIRCUIT

Using an ohmmeter, check that there is no continuity be-
tween the positive (+) terminal and the VSV body. If a short
circuit is found, repair or replace the VSV.

A03043

3. CHECK FOR OPEN CIRCUIT

Using an ohmmeter, measure the resistance between the
positive (+) terminal and the other terminals as shown.

Specified resistance: 38 — 44 Q at 20°C (68°F)

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

INSPECTION OF SPEED SENSOR

1. JACK UP ONE REAR WHEEL TO CLEAR GROUND AND
CHOCK FRONT WHEELS

2. RELEASE PARKING BRAKE
3. SET SHIFT LEVER INTO NEUTRAL

4. UNPLUG WIRING CONNECTOR FROM COMPUTER
Computer location: Left Cowl Side

5. CHECK ON-OFF CYCLES OF SPEED SENSOR

(a) Place the positive (+) terminal of the ohmmeter on
the wiring connector terminal and the negative (—)
terminal on ground.

(b} Turn the rear wheel slowly.
(c) Check that the ohmmeter needle deflects consistently

CAUTION: The ohmmeter probe should be inserted from
the rear side of the connector.

If the ohmmeter needle does not deflect, check that the
speed sensor terminals at the back side of the speedome-
ter air properly connected. If the connection is OK, replace
the speedometer assembly.

6. RECONNECT WIRING CONNECTOR TO COMPUTER



EC-26 EMISSION CONTROL SYSTEMS (CARB.) — Mixture Control (MC) System

MIXTURE CONTROL (MC) SYSTEM

(M/T Vehicles On! *

MC Valve

A03044

EC0312

CONSTANT RPM

Chamber A
\

Chamber B

/

Orifice

SUDDEN DECELERATION, STEP (1)

Chamber A

Chamber B

ECO313

Y
7
& 2z

Orifice

N

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ECO314

To reduce HC and CO emissions, this system allows air to enter the intake manifold on sudden deceleration.

the orifice.

Condition Vacuum in Chambers A and B MC Valve Fresh Air
Constant RPM Same vacuum CLOSED No air flow
. Air i t h h M |
Step (1) | High vacuum acts on chamber B OPEN to"irlfte;l?: ::;:if;?;g C valve
Sudden deceleration
After a few seconds, vacuum in
Step (2) | both chambers equalizes through CLOSED No air flow




EMISSION CONTROL SYSTEMS (CARB.) — Mixture Control (MC) System EC-27

MC Valve

Air Iniet

No Vacuum

22

Disconnect

EC0315

Reconnect

EC0316

INSPECTION OF MC SYSTEM
1. REMOVE AIR CLEANER COVER AND AIR FILTER
2. START ENGINE

3. CHECK MC VALVE
(a) Disconnect the vacuum hose from the MC valve.
(b) Place your fingers over the air inlet of the MC valve.
(c) Check that vacuum is not felt.

(d) Reconnect the vacuum hose and check that vacuum
is felt momentarily.

NOTE: At this time, the engine will idle rough or die, but
this is normal.

4. REINSTALL AIR FILTER AND CLEANER COVER

A03045



EC-28 EMISSION CONTROL SYSTEMS (CARB.) — Dash Pot (DP) System

DASH POT (DP) SYSTEM
(A/T Vehicles Only)

Dash Pot

A03046

EC1187

Normal Driving

DP Diaphragm

__OaO,O,O,OSO.

MM

EC1188

Deceleration

DP Diaphragm

—_—CODODODOTODODOSGODOOECE

EC1189

To reduce HC and CO emissions, when decelerating the dash pot opens the throttle valve slightly more than at idle.
This causes the air-fuel mixture to burn completely.

Condition

DP Diaphragm

Throttle Valve

idling

Pushed in by return force of throttle valve Idle speed position

Normal driving

Pushed out by diaphragm spring

High speed position

Deceleration

Pushed in by return force of throttle valve

Slightly opens and then slowly closes to idle
position




EMISSION CONTROL SYSTEMS (CARB.) — Dash Pot (DP) System EC-29

EC1190

3,000 rpm

~\

° RPM

Tachometer

EC1191 EC0137

EC1191

INSPECTION OF DP SYSTEM
1. WARM UP ENGINE

2. CHECK IDLE SPEED AND ADJUST, IF NECESSARY

A03047

3. CHECK DP SETTING SPEED

(a) Open the throttle valve untill the throttle lever
separates from the DP end.

(b) Release the throttle valve gradually, and check the DP
setting speed when the throttle lever touches the DP
end.

DP setting speed: 3,000 rpm

If the speed is not as specified, unlock the lock nut, and
adjust the setting speed by turnning the DP diaphragm.



EC-30

EMISSION CONTROL SYSTEMS (CARB.) — Exhaust Gas Recirculation (EGR) System

EXHAUST GAS RECIRCULATION (EGR) SYSTEM

(Federal and Canad-~"

EGR Vacuum
Modulator

EGR Valve

EC0328

(1)

-

R Port

EGR Vacuum
Modulator

BVSV (Open)
K=

EGR Valve (Closed)

Constant Pressure Chamber

EC0328

(2)

R Port

EGR Vacuum

n)%

Constant Pressure Chamber

BVSV (Open)
K .

EC0330

(3)

A03048

EGR Vacuum

e Modulator KBYSV (Open)

EGR Valve (Open) T N

Constant Pressure Chamber

£CO0331

To reduce NOx emission, part of the exhaust gases are recirculated through the EGR valve to the intake manifold

to lower the maximum combustion temperature.

insufficiently low.

t=———EGR valve closes—Modulator opens
**When the throttle valve is positioned above the R port, the EGR vacuum modulator will close the at-
mosphere passage and open the EGR valve to increase the EGR gas, even if the exhaust pressure is

*Pressure increase —~Modulator closes—EGR valve opens—Pressure drops]

Coolant BVSV Throt.tle Valve Pressure in the EGR EGR Vacuum EGR Exhaust Gas
Temp. Opening Angle Valve Pressure Chamber Modulator Valve
Below 30°C CLOSED Not
(86°F) (J-K) B B CLOSED | irculated
Positioned below Not
— — CLOSED
EGR port recirculated
(1) *Pressure OPENS passage CLOSED Not
Above 44°C OPEN . LOW | constantly to atmosphere recirculated
Positioned between .
(111°F) (J-K) alternating
P port & R port
(2) between low CLOSES passage OPEN Recirculated
HIGH | and high to atmosphere
Positioned above (3) %% CLOSES passage OPEN Recirculated
EGR R port HIGH to atmosphere (increase)
Remarks:




EMISSION CONTROL SYSTEMS (CARB.) — Exhaust Gas Recirculation (EGR) System  EC-31

Filter

Vacuum Gauge

EC0332

Vacuum Gauge

EC0137 ECO128

Low Vacuum

Tachometer

Vacuum Gauge

£C0137 £C0129

Vacuum Gauge

Intake Manifold

EC0333

INSPECTION OF EGR SYSTEM

1. CHECK AND CLEAN FILTER IN EGR VACUUM
MODULATOR

(a) Check the filter for contamination or damage.
(b) Using compressed air, clean the filter.

2. PREPARATION
Using a 3-way connector, connect a vacuum gauge to the
hose between the EGR valve and vacuum pipe.

3. CHECK SEATING OF EGR VALVE

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

4. CHECK BVSV WITH COLD ENGINE

(a} The coolant temperature should be below 30°C
(86 °F).

(b) Check that the vacuum gauge indicates zero at 3,000
rpom.

5. CHECK BVSV, VSV AND EGR VACUUM MODULATOR
WITH HOT ENGINE

(a) Warm up the engine.

{b) Check that the vacuum gauge indicates low vacuum
at 3,000 rpm.

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

(d) Check that the vacuum gauge indicates high vacuum
at 3,000 rpm.

NOTE: As alarge amount of EGR gas enters, the engine
will misfire slightly at this time.

(e} Disconnect the vacuum gauge and reconnect the
vacuum hoses to the proper locations.



EC-32 EMISSION CONTROL SYSTEMS (CARB.) — Exhaust Gas Recirculation (EGR) System

EGR Valve

Intake Manifold

£C0334

Below 30°C

(iaw
-
S
8

Above 44°C Air Filter

Hot Water

00000000000000006000
i—
il I8

EC0121

Engine Stopped

ECO0335

Engine at 3,000 rpm 3,000
' |

rF>rn

ECO336

6. CHECK EGR VALVE

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

(b) Check that the engine runs rough or dies.
(c) Reconnectthe vacuum hoses to the proper locations.

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE SYS-
TEM IS OKAY; OTHERWISE INSPECT EACH PART

AQ3050

INSPECTION OF BVSV

CHECK BVSV BY BLOWING AIR INTO PIPE

(a) Drain the coolant from the radiator into a suitable con-
tainer.

{b) Remove the BVSV.
{c) Coolthe BVSV to below 30°C (86°F) with cool water.
(d) Blow air into a pipe and check that the BVSV is closed.

(e} Heat the BVSV to above 44°C (111°F) with hot
water.

(f) Blow airinto a pipe and check that the BVSV is open.

(g) Apply liquid sealer to the threads of the BVSV a
reinstall.

(h) Fill the radiator with coolant.
If a problem is found, replace the BVSV.

INSPECTION OF EGR VACUUM MODULATOR

CHECK EGR VACUUM MODULATOR OPERATION

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

(b) Plug port P and R with your finger.

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

(d) Start the engine and maintain the speed at 3,000 rpm.

(e) Repeat the above test. Check that there is a strong
resistance to air flow.

(f) Reconnect the vacuum hoses to the proper locations.

INSPECTION OF EGR VALVE

1. REMOVE EGR VALVE

Check the valve for sticking and heavy carbon deposi*
If a problem is found, replace it.

2. INSTALL EGR VALVE WITH A NEW GASKET



EMISSION CONTROL SYSTEMS (CARB.) — Exhaust Gas Recirculation (EGR) System EC-33

EXHAUST GAS RECIRCULATION (EGR) SYSTEM
(California)

EGR Valve

12

N / =
EGR Port BVSV / | ol

E£C0999

EGR Port
EGR Port

S
U8

%\

EC1050

£C1051

To reduce NOx emission, part of the exhaust gases are recirculated through the EGR valve to the intake manifold
to lower the maximum combustion temperature.

Coolant Temp. BVSV Throttle Valve EGR Valve Exhaust Gas
Opening Angle
Below 30°C (86°F) Cl;j)SKED —_ CLOSED Not recirculated
Egﬂ“":ﬁf below CLOSED Not recirculated
Sove 44°C (111°F) (()in';‘ P

Positioned above Recirculated
EGR port OPEN ecirculate




EC-34

EMISSION CONTROL SYSTEMS (CARB.} — Exhaust Gas Recirculation (EGR) System

EC1192

Vacuum Gauge

EGR Valve

EC1052

COLD
3,000 rpm

Q.

Tachometer Vacuum Gauge
EC0137 ECO128
HOT
3,000 rpm High Vacuum
o
RPM
Tachometer Vacuum Gauge

ECO137 EC0130

EGR Valve

Intake Manifold £C1053

INSPECTION OF EGR SYSTEM
PREPARATION

1.

(a)

(b)

Disconnect the hose from the distributor maun.-
diaphragm, and plug the hose end.

A030352

Using a 3-way connector, connect a vacuum gauge
to the hose between the EGR valve and EGR vacuum
pipe.

CHECK SEATING OF EGR VALVE

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

CHECK BVSV WITH COLD ENGINE

(a)

(b)

The coolant temperature should be below 30°C
(B6°F).

Check that the vacuum gauge indicates zero at 3,0
rpm.

CHECK BVSV AND EGR VACUUM MODULATOR WITH
HOT ENGINE

(a)
(b)

(c)

Warm up the engine.

Check that the vacuum gauge indicates high vacuum
at 3,000 rpm.

Disconnect the vacuum gauge and reconnect the
vacuum hose to the proper location.

CHECK EGR VALVE

(a)

(b)
(c)

Apply vacuum directly to the EGR vaive with the en-
gine idling.
Check that the engine runs rough or dies.

Reconnect the vacuum hoses to the proper locations.

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE SY.
TEM IS OKAY; OTHERWISE INSPECT EACH PART



EMISSION CONTROL SYSTEMS (CARB.) — Exhaust Gas Recirculation (EGR) System  EC-35

INSPECTION OF BVSV

CHECK BVSV BY BLOWING AIR INTO PIPE
(a) Drain the coolant from the radiator into a suitable con-

Below 30°C

tainer.
________ Cool Water (b) Remove the BVSV.
—— (c) Cool the BVSV to below 30°C (86°F).
%\ {d) Check that air flows from pipe J to the air filter.
TL EC0120
Above 44°C Air Filter (e) Heat the BVSV to above 44°C (111°F).
) (f) Check that air flows from pipe J to pipe K.
-— (@) Apply liquid sealer to the threads of the BVSV and
reinstall.
r {h) Fill the radiator with coolant.

‘ Hot Water
_____ H If a problem is found, replace the BVSV.

40000000000090000609
—
Jl 1RY

= A03053
INSPECTION OF EGR VALVE

1. REMOVE EGR VALVE

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

2. INSTALL EGR VALVE WITH NEW GASKET



Air Suction and Fuel System
EC-36 EMISSION CONTROL SYSTEMS (CARB.) — Feedback Control System

AIR SUCTION AND FUEL SYSTEM FEEDBACK CONTROL SYSTEM

(Californi..,

A03054

Thermo Switch (2)

Reed Valve Resonator

Vacuum Switch Thermo Switch (1)

EC1097

FEEDBACK ON

Computer
Resonator :a y (EOBIS)V
W
l
HlE
Vacuum
] Switch

(]
[T ]
A, =7

= =<4 %

e
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EC1098
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Feedback Control System EC-37
FEEDBACK OFF
Computer }
EACV
Resonator (OFF)
— 4
SlE -
T
HIE 7
: %
/
1
g Vat;uum
é Switch
Z

5)

EC1099

To maintain a stoichiometric air/fuel ratio in order to simultaneously reduce HC, CO and NOx emissions by the
three-way catalyst, consist of the fuel system feedback control system and air suction feedback system.

*Vacuum Coolant Thermo Switch Engine Vehicle [**Ox Sensor EACV AS
Switch Temp. (1) (2) RPM Speed Signal B
QFF — — — — — —
Below 6°C CLOSED OFF
(43°F) ON —_ —_ e
AS Between ON
System 18 — 44°C — — —_—
Feedback (64 — 111°F) Always Always
Control ON Below OPEN ON
System OFF | Below 7 mph(11 km/h) ~
Above 55°C OFF 1,000 rpmj Above
(131°F) 16mph(26km/h) RICH OPEN |ON |4« *Feed
Above — LEAN  |cLosep|orr| BACK
1,390 rpm
*Vacuum Switch **Ox Sensor Signal EBCV Fuel Control System
Fuel
System OFF — CLOSED OFF
Feedback
Control RICH OPEN ON
System ON * * *Feedback
LEAN CLOSED OFF
Remarks:

** Signal of air-fuel ratio of inlet gas for TWC.

*** By means of Ox sensor, detects oxygen concentration in exhaust manifold after combusion.
If air-fuel ratio is rich for TWC, opens EACV and EBCV. If lean, closes EACV and EBCV.

Air-fuel ratio RICH — Ox sensor RICH — EACV, EBCV open

EACV, EBCV close < O« sensor LEAN « Air-fuel ratio LEAN

——

L

* By means of vacuum switch, detects heavy load driving condition.




Air Suction and Fuel System
EC-38 EMISSION CONTROL SYSTEMS (CARB.) — Feedback Control System

Below 6°C INSPECTION OF AS SYSTEM

1. VISUALY CHECK HOSES AND TUBES FOR »
CRACKS, KINKS, DAMAGE OR LOOSE CONNECTIOMN

2. DISCONNECT AS HOSE FROM EACV
3. CHECK COLD CONDITION

/- (a) The coolant temperature should be below 6°C (43°F).
No Bubbling Noise (b) Check that a bubbling noise is not heard from the
EC1100 EACV.
(c) Warm up the engine to between 18 — 44°C (64 —
Between 18 — 44°C 111°F).
1,390 rpm —— (d) Maintain engine speed at above 1,390 rpm.
(e) Check that a bubbling noise is heard from the EACV.
° RPM AQ3056
Bubbling Noise
Tachometer
ECO137 EC1161
Above 55°C 4. CHECK HOT CONDITION
1,390 rpm (a) Warm up the engine to above 55°C (131°F).

(b} Maintain engine speed at above 1,390 rpm.

{c) Check that a bubbling noise is heard intermitten
from the EACV.

~

> RPM

Tachometer

£C0137 EC1162

5. CHECK IDLE CONDITION

Idle With the engine idling (below 1,000 rpm, below 7 mph),
/g check that a bubbling noise is heard from the EACV.

— =
C RPM S
Tachometer Bubbling Noise
EC0136 EC1161
6. CHECK HEAVY LOAD CONDITION
— (a) The coolant temperature should be above 18°C
Q | No Bubbling = (64°F)

» Noise

(b} Disconnect the vacuum hose from the vacuum switch
and plug the hose end.

(c) Check that a bubbling noise is not heard from t
EACV.

7. RECONNECT HOSES TO PROPER LOCATION

EC1164 EC1100




EMISSION CONTROL SYSTEMS (CARB.) — Air Suction and Fuel System

Feedback Control System EC-39
EACV INSPECTION OF FUEL FEEDBACK CONTROL
2,000 rpm SYSTEM
CHECK FEEDBACK CONDITION
Dlsconnect
(a) Maintain engine speed at 2,000 rpm.

EBCV Disconnect (b) Disconnect the connectors of EACV and EBCV.

° RPM @

%‘
Tachometer ™ "’ 2~ ol Egugg A 0 3 0 5 7

(c) Wait a few seconds.
About

300 rpm (d) Reconnect the EBCV connector and check that the
engine drops about 300 rpm immediately.

Reconnect

Tachometer
€C1167 EC0O141

(e) Disconnect the vacuum hose from vacuum switch and
plug the hose end.

(f) Check that the engine speed return to 2,000 rpm, af-
ter few seconds.

M (g) Reconnect the vacuum hose and connector to the

proper locations.

O RPM
IF NO PROBLEM IS FOUND WITH THIS INSPECTION,
THE SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART
Tachometer
EC1164 ECO140
INSPECTION OF EACV
Thermo CHECK EACV
Switch (2) No Bubbling == .
Noise (a) Disconnect the AS hose from the EACV.
Ground . F \ (b) Disconnect the connector from the thermo switch (2),
= and ground it.
T T (c) Check that a bubbling noise is not heard from the
B EACV.
(d) Reconnect the connector to thermo switch (2).
EC1168 EC1100

(e) Disconnect the connector from the thermo switch (1),

Thermo Switch (1) ﬁ/ﬂ (f) anQ gr?und It'.
4

g Maintain engine speed at above 1,390 rpm.
LY
/é‘% (&

(g} Check that a bubbling noise is heard from the EACV.

(h) Reconnect the connector to thermo switch (1).
If a problem is found, replace the EACV.

Bubbling Noise
Ground

EC1169 EC1161




EC.40 EMISSION CONTROL SYSTEMS (CARB.) — Air Suction and Fuel System

Feedback Control System

EC1170

EC0487

EC0486

Ohmmeter

EC1093

Ohmmeter

INSPECTION OF REED VALVE
CHECK REED VALVE BY BLOWING AND SUCKING ON
PIPE

Check that there is air passage when blown hard, and no
air passage when sucked.

A03058

INSPECTION OF VACUUM SWITCH

(a) Using an ohmmeter, check that there is no continui-
ty between the switch terminal and switch body.

{b) Warm up the engine to normal operating temperature.

(c) Using an chmmeter, check for continuity between the
switch terminal and the body.

INSPECTION OF THERMO SWITCH (1)

CHECK THERMO SWITCH BY USING OHMMETER

(a) Drain the coolant from the radiator into a suitable con-
tainer.

(b) Remove the thermo switch.
{c) Cool the thermo switch to below 43°C (109°F).
(d) Using an ohmmeter, check that there is continuity.

(e) Heat the switch to above 55°C (131°F) with hot
water.

(f} Check that there is no continuity.

(g) Apply liquid sealer to the threads of the switch and
reinstall.

(h) Fill the radiator with coolant.



EMISSION CONTROL SYSTEMS (CARB.) — Air Suction and Fuel System

Feedback Control System EC-41

Ohmmeter

EC1083

Ohmmeter

EC1094

Ohmmeter

EC1I

Ohmmeter

EC1172

INSPECTION OF THERMO SWITCH (2)
CHECK THERMO SWITCH BY USING OHMMETER

(a) Drain the coolant from the radiator into a suitable con-
tainer.

(b) Remove the thermo switch from the intake manifold.
(c) Cool the thermo switch to below 6°C (43°F).
(d) Using an ohmmeter, check that there is continuity.

(e) Heat the switch to above 18°C (64°F) with hot water.
(f) Check that there is no continuity.

(g) Apply liquid sealer to the threads of the switch and
reinstall.

(h) Fill the radiator with coolant.

A030359

INSPECTION OF EBCV

1.

CHECK FOR SHORT CIRCUIT

Using an ohmmeter, check that there is no continuity be-
tween the positive (+) terminal and the EBCV body.

If there is continuity, replace the EBCV.

CHECK FOR OPEN CIRCUIT

Using an ohmmeter, measure the resistance between the
positive (+) terminal and the other terminal as shown.

Specified resistance: 11 — 13 Q at 20°C (68°F)

If the resistance is not within specification.
Replace the EBCV.

INSPECTION OF SPEED SENSOR
(See Page EC-25)



EC.42 EMISSION CONTROL SYSTEMS (CARB.) — A" Suction and Fuel System

Feedback Control System

Ox Voltmeter

"]

|ov€é:a

Service Connector

EC0358

INSPECTION OF Ox SENSOR

CHECK Ox SENSOR WITH VOLTMETER
{a) Warm up the engine to normal operating temperatu. ..
{b) Connect the voltmeter to the service connector.
Service connector location: Left fender apron

Connect the positive ( + ) testing probe to the Ox ter-
minal and negative (—) testing probe to terminal E.
(c} Race the engine at 2,500 rpm for about 90 seconds.
(d) Maintain engine speed at 2,500 rpm.
(e) Check that the needle of the voltmeter fluctuates 8
times or more in 10 seconds within O — 7 volts.

NOTE:

e [f this test is positive, the Ox sensor is OK.

* |f not, inspect the other parts, hose connections and wir-
ing of air suction and fuel system feedback control sys-
tem (EC-36).

If no problem is found, replace the Ox sensor.

A03060



EMISSION CONTROL SYSTEMS (CARB.) — Air Suction (AS) System EC-43

AIR SUCTION (AS) SYSTEM
(Federal and Canada)

VCvV

VTV

Air Switching Valve A 0 3 06 1

Resonator Reed Valve orone

7
7
-,
='l%

EC1055

To reduce HC and CO emissions, this system draws in air into exhaust ports to accelerate oxidation, using vacuum generated
by the exhaust pulsation in the exhaust manifold.

Condition Intake Manifold Vacuum in VCV Air Switching AS
Vacuum Chamber A and B Valve
Normal driving — Same OPEN ON
Full load driving Low vacuum Same *17 CLOSED OFF
*2 High vacuum acts on Momentarily
Sudden d lerati High CLOSED
udden deceleration igh vacuum chamboer B oS OFF

Remarks: *' The air switching valve shuts off gradually by the VTV.
*2  After a few seconds, vacuum in both chambers of the VCV equalize through the orifice.
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EMISSION CONTROL SYSTEMS (CARB.) — Air Suction (AS) System

Air Switching Valve

Bubbling Noise
EC1056

EC1057

No Bubbling Noise

—

C—
//Momentarily Stops

EC1058

!No Vacuum
Z

Vacuum
Z
(?f‘\
(N Closed >\ .
. 4 P
Air Air

EC1096

Intake Vacuum

£C1059

INSPECTION OF AS SYSTEM

1.  VISUALLY CHECK HOSES AND TUBES FOR CRACK
KINKS, DAMAGE OR LOOSE CONNECTIONS

2. DISCONNECT AIR SUCTION HOSE FROM AIR
SWITCHING VALVE

3. CHECK AIR SWITCHING VALVE

(a)

(b)

(c)

{d)

Check that a bubbling noise is heard from the air
switching valve at idle.

Disconnect the vacuum hose from the air switching
valve.

Check that a bubbling noise is not heard from the air
switching valve at idle.

Reconnect vacuum hose.

A0306%

4. CHECK vCVv

Race the engine and quickly close the throttle valve. Check
that the bubbling noise stops momentarily.

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

INSPECTION OF AIR SWITCHING VALVE
CHECK AIR SWITCHING VALVE BY BLOWING AIR INTO PIPE

(a)
(b)

(c)

Apply vacuum to the air switching valve diaphragm.

Blow air into a pipe and check that the air switching
valve is open.

Release the vacuum and check that the air switching
valve is closed.

INSPECTION OF VCV
CHECK VCV OPERATION

(a)
(b)

(c)

(d)

Disconnect the vacuum hose from port Z of the VCV.

Connect port Z directly to the intake manifold with
another hose, and disconnect the vacuum hoses frc-
ports S and X of the VCV.

With the engine idling, place your finger over port X
and check that vacuum is not felt.

Check that vacuum is felt momentarily as the vacu-
um hose is reconnected to port S.
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INSPECTION OF VTV

CHECK VTV BY BLOWING AIR INTO EACH SIDE
(a) Check that air flows without resistance from B to A.
(b) Check that air flows with difficulty from A to B.
If a problem is found, replace the VTV.

ECO100

AQ3063



Three-Way Catalyst (TWC) System

EMISSION CONTROL SYSTEMS (CARB.) — Oxidation Catalyst (OC) System

EC-46

THREE-WAY CATALYST (TWC) SYSTEM
(Californis’

NOx CO HC

CO, N, H,0 | |

Three-Way Catalyst
(Monolithic)

A03064

To reduce HC, CO and NOx emissions, they are oxidized, reduced and converted to nitrogen (Nz), carbon dioxide (CO:)
and water {H20) by the catalyst.

£C2901

Exhaust Port TWC Exhaust Gas
L CO:
Oxidation and
HC, CO and NOx ] H20
reduction N
2

OXIDATION CATALYST (OC) SYSTEM
(Federal and Canada)

CO, H,0

1

Oxidation Catalyst

EC2901

To reduce HC and CO emissions, HC and CO are oxidized and converted to water (H20) and carbon dioxide (CO:) by
the catalyst. '

T
Exhaust Converter Exhaust Gas
Unburnt HC, CO and CO:
Oxidation
AIR H20
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Oxidation Catalyst (OC) System EC-47

| |

. |

£C2902

Heat Insulator

AT AN N

£C2903

EC0244

INSPECTION OF EXHAUST PIPE ASSEMBLY
1. CHECK CONNECTIONS FOR LOOSENESS OR DAMAGE

2. CHECK CLAMPS FOR WEAKNESS, CRACKS OR DAMAGE

A03065

INSPECTION OF CATALYTIC CONVERTER

CHECK FOR DENTS OR DAMAGE

if any part of protector is damaged or dented to the extent
that is contacts the catalyst, repair or replace it.

INSPECTION OF HEAT INSULATOR
1. CHECK HEAT INSULATOR FOR DAMAGE

2. CHECK FOR ADEQUATE CLEARANCE BETWEEN
CATALYTIC CONVERTER AND HEAT INSULATOR

REPLACEMENT OF CATALYTIC CONVERTER

1. REMOVE CATALYTIC CONVERTER
(a) Jack up the vehicle.
(b} Check that the converter is cool.

{c) Remove the bolts at the front and rear of the con-
verter.

(d) Remove the converter and gaskets.

2. INSTALL CATALYTIC CONVERTER

(a) Place new gaskets on the converter front and rear
pipes, and connect the converter to the exhaust pipes.
(b) Tighten the bolts.

Torque: Catalyst — Exhaust pipe
440 kg-cm (32 ft-lb, 43 N-m)
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HIGH ALTITUDE COMPENSATION (HAC) SYSTEM
(Federal (Optior

Primary High Speed Secondary High Speed
Altitude Compensator  Altitude Compensator
Primary Low Speed  Port Port
Altitude Compensator
Port Distributor

Sub-diaphragm

£C0374

Secondary High Speed Primary High Speed
Altitude Compensator Port Altitude Compensator Port

X

o

A
Check Valve

[\
|

- Port B
Distribut 1
phladeel - HAC Valve
é/ %//é Bellows
)
_/'\ITL /4 //é Port A
L

\
N

Sub-diaphragm

Qe
NS

Primary Low Speed
Altitude Compensator Port

Fuel Cut Port

EC0375

As altitude increases, the air-fuel mixture becomes richer. This system insures proper air-fuel mixture by supplying addi-
tional air to the primary low and high speed circuits and secondary high speed circuit of the carburetor, and advances
the ignition timing to improve driveability at high altitude (above 1,198 m (3,930 ft)).

Altitude Bellows in Port A in Distributor Port B in Air from Vacuum Ignition
HAC Valve HAC Valve | Sub-diaphragm |[HAC Vaive HAC Valve Timing
Led into primary
HIGH PULLED low and high .
Above 1,198m | EXPANDED CLOSED (Alfways, OPEN speed circuits and| ADVANCED (+1:
(3,930 ft) secondary high (Always)
speed circuit
LOW NOT PULLED INITIAL TIMING

(2,570 ft) during idling only during idling

Below 783m | CONTRACTED OPEN <PULLED only > CLOSED STOPPED (ADVANCED (+12°) >
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Vacuum // ‘ \\

Vacuum / ‘\
No Air

EC0377

Sub-diaphragm
Plug
3

)
o
&

EC0378

EC1193

’? Reconnect

ECO0380

INSPECTION OF HAC SYSTEM

PRECHECK:

Before checking the HAC system, determine the position
of the HAC valve. This can be done by blowing into any
one of the three ports on top of the HAC valve with the
engine idling. If the passage is open, the valve is in the HIGH

ALTITUDE position.
A03067¢

If.it is closed, the valve is in the LOW ALTITUDE position.

A. AT HIGH ALTITUDE

1. CHECK IGNITION TIMING AT IDLE
(a) Warm up the engine.

(b) Disconnect the hose from the distributor subdi-
aphragm, and plug the hose end.

(c) Check the ignition timing.
Ignition timing: 0° BTDC @ Max. 950 rpm

(d) Reconnect the hose to the sub-diaphragm.
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EC0382

EC0383

Sub-diaphragm

Plug N
N
&S

€C0378

EC1193

(e) Check that the ignition timing advances.
Ignition timing: About 12° BTDC @ Max. 950 rpm

AQ3068

CHECK THE CHECK VALVE

(a) Disconnect the vacuum hose between the check valve
and vacuum pipe at the vacuum pipe side, and plug
the pipe end.

(b) Check that the ignition timing remains stationary for
more than one minute.

(c) Stop the engine and reconnect the hose to the vacu-
um pipe.

CHECK CARBURETOR

(a) Disconnect three hoses from the pipes on top of the
HAC valve.

(b) Blow air into each hose and check that air flows in-
the carburetor.

(c) Reconnect the hoses to the proper locations.

AT LOW ALTITUDE

CHECK IGNITION TIMING AT IDLE
(a) Warm up the engine.

(b) Disconnect the hose from the distributor subdi-
aphragm, and plug the hose end.

{c) Check the ignition timing.
Ignition timing: 0° BTDC @ Max. 950 rpm
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£C0380

EC0381

Lower Port £C0340

. Check Valve

ECO0382

EC0383

(d) Reconnect the hose to the sub-diaphragm.

£Q3069

(e} Check that the ignition timing advances.
Ignition timing: About 12° BTDC @ Max. 950 rpm

2. CHECK THE CHECK VALVE

(a) Disconnect the vacuum hose from lowest port of the
HAC valve, and plug the hose end.

(b) Disconnect the vacuum hose between the check valve
and vacuum pipe at the pipe side, and plug the pipe
end.

(c) Check that the ignition timing remains stationary for
more than one minute.

(d) Stop the engine and reconnect the hoses to the vacu-
um pipe and HAC valve.

3. CHECK CARBURETOR

(a) Disconnect three hoses from the pipes on top of the
HAC valve.

(b) Blow air into each hose and check that air flows into
the carburetor.

(c) Reconnect the hoses to the proper locations.

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

Black Pipe

2

EC0107

EC0320

INSPECTION OF HAC VALVE
VISUALLY CHECK AND CLEAN AIR FILTER IN HAC VALVF

A03070

INSPECTION OF CHECK VALVE

CHECK VALVE BY BLOWING AIR INTO EACH PIPE

(a) Check that air flows from the orange pipe to the black
pipe.

(b) Check that air does not flow from the biack pipe to
the orange pipe.

INSPECTION OF DISTRIBUTOR VACUUM
ADVANCER

CHECK OPERATION OF VACUUM ADVANCER

(a) Remove the distributor cap and rotor.

(b) Apply vacuum to the diaphragm, and check that the
vacuum advancer moves in accordance with the
vacuum.

{c) Reinstall the rotor and distributor cap.
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EC-53

AUXILIARY SYSTEMS

1. Automatic Hot Air Intake (HAI)

System

Thermo Valve

HAI Diaphragm

AQ3071

EC1081

cooL

Thermo Valve
(Closed)

To Intake
Manifoid

Exhaust
Manifold

Thermo Valve
(Open)

£C0385

EC0386

This system leads a hot air supply to the carburetor in cold weather to improve driveability and to prevent the carburetor
from icing in extremely cold weather.

Temperature in Air Cleaner

Thermo Valve

Air Control Valve Intake Air
Cool Hot air passage
Below 30°C (86°F) CLOSED OPEN HOT
Hot Cool air passage
Above 45°C (113°F) OPEN OPEN cooL
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| Air Control
Valve

£C0385

Air Control
Valve

EC0386

INSPECTION OF HAI SYSTEM
1. CHECK AIR CONTROL VALVE OPERATION

(a)
(b)
(c)

(d)
(e)

Remove the air cleaner cover.
Cool the thermo valve by blowing compressed air on it.

Check that the air control valve closes the cool air pas-
sage at idle.

A03072

Reinstall the air cleaner cover and warm up the engine.

Check that the air control valve opens the cool air pas-
sage at idle.

2. CHECK HOSES AND CONNECTIONS

Visually check the hoses and connections for cracks, leaks
or damage.
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2. Automatic Choke System

Choke Valve A03073

Heater
(Ceramic)

v
= Bi-metal

Alternator
(w/ 1C Regulator)

B

| \
W
TRTEE—-

EC1194

This system temporarily supplies a rich mixture to the engine by closing the choke valve when the engine is cold.

Current from
i i- hoke V
IG S/W Engine Terminal L to Heater Bi-metal Choke Valve

OFF Not running Not flowing Expanded CLOSED
Not running *Not flowing Expanded CLOSED
ON
Running Flowing Heated up and contracted OPEN

“emarks: *On alternators with an IC regulator, slight voltage will occur when the ignition switch is turned ON, but
not sufficient current to warm up the heater.
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Ohmmeter

) &

“EC0388

EC3407

INSPECTION OF HEATER (Ceramic)
1. UNPLUG WIRING CONNECTOR

2. MEASURE RESISTANCE WITH OHMMETER
Resistance: 19 — 23 Q at 20°C (68°F)

A03074

INSPECTION OF AUTOMATIC CHOKE SYSTEM
1. START ENGINE

2. SHORTLY AFTER, CHECK THAT CHOKE VALVE BEGINS
TO OPEN AND CHOKE HOUSING IS HEATED
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3. Choke Breaker (CB) System

AQ3075

Choke Valve

]
)

&&\f’////////
.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

“ed. and Canada

EC1062 EC3536

This system slightly opens the choke valve to prevent a too rich mixture after firing when the choke is closed.

1o INSPECTION OF CB SYSTEM

CHECK CHOKE LINKAGE AND DIAPHRAGM WITH COLD
ENGINE

(a) While holding the throttle valve slightly open, push
the choke vaive closed, and hold it closed as you
reiease the throttle valve.

SRRt

AN
AN

B
NNANANNNNY

FO0089

Vacuum (b) Disconnect the vacuum hose between the jet and
- vacuum pipe.

(c) Apply vacuum to the jet and check that the choke
valve slightly opens.

Choke Valve

EC0390
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4. Choke Opener System

BVSV
/S
Y
‘.’/ B>
Choke Opener w ‘\" N
Diaphragm w *
/ [ A
9‘”’ e / L&

Fed. and Canada Calif.

AQ3076

EC1063

~

\
N

Choke Opener & Choke Opene
Diaphragm \\ it

Diaphragm

EC0392

>
A

-

S\

7/1/7 7 E 74
"’”-”/////////ﬁ

“\

LAY

EC0393

cam to the 4th step to lower the engine rpm.

After warm-up, this system forcibly holds the choke valve open to prevent an over-rich mixture and release the fast idle

Coolant Temp. BVSV Diaphragm Choke Valve Fast Idle Cam Engine RPM
Below 55°C CLOSED . . Closed by automatic
H
(131°F) J-K) Released by spring tension choke Set at 1st or 2nd step HIG
o
'(A]b6°5"fF)74 c (() JP_E:' Pulled by manifold vacuum OPEN Released to 4th step LOW
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EC-59

coLD

Visconnect AJ_JJ
2

Choke Opener Diaphragm

§§ N
N

EC3518

COoLD

Reconnect ng

EC3519

HOT

Choke Opener Diaphragm

EC3518

“Fuoose

HOT Fast Idie Cam

Reconnect J__/I'
=

EC3520

INSPECTION OF CHOKE OPENER SYSTEM
1. CHECK BVSV WITH COLD ENGINE

(a)

(b)

(c)

The coolant temperature should be below 55°C
(131°F).

Disconnect the vacuum hose from the choke opener
diaphragm.

Step down on the accelerator pedal and release it.
Then start the engine.

Reconnect the vacuum hose and check that the choke
linkage does not move.

A0307'7

2. CHECKBVSV, DIAPHRAGM AND LINKAGE WITH WARM
ENGINE

(a)
(b)

(c)

(d)

(e)

Warm up the engine to normal operating temperature.

Disconnect the vacuum hose from the choke opener
diaphragm.

Set the fast idle cam.

While holding the throttle slightly open, push the
choke valve closed, and hold it closed as you release
the throttle valve.

Start the engine, but do not touch the accelerator
pedal.

Reconnect the vacuum hose, and check that the choke
linkage moves, and that the fast idle cam is released
to the 4th step.

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART
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"EC0118

HOT

7 EC0119

Vacuum £cas21

INSPECTION OF BVSV
CHECK BVSV BY BLOWING AIR INTO PIPE

(a)

(b)
(c)
(d)

(e)
(f)

Drain the coolant from the radiator into a suitable con-
tainer.

Remove the BVSV from the intake manifold.
Cool the BVSV to below 55°C (131°F).
Check that air flows from pipe J to pipe L.

Heat the BVSV to above 74°C (165°F).
Check that air flows from pipe J to pipe K.

If a problem is found replace the BVSV.

(g)

(h)

Apply liquid sealer to the threads of the BVSV and
reinstall.

Fill the radiator with coolant.

A03078

INSPECTION OF DIAPHRAGM

CHECK THAT CHOKE LINKAGE MOVES IN ACCORDANCE
WITH APPLIED VACUUM

If a problem is found, replace the diaphragm.
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5. Auxiliary Acceleration Pump
(AAP) System

}\ BVSV

AAP

A03079

o

) Fed. and Canada
Calif.

EC1064

Acceleration Nozzle

AAP
1)
N
\ \
\ NANNANANRNNNNNNNNY S NN N\
NN NNNNNNNRNNNNNNNN NNNNNNAN

EC3805

The carburetor air-fuel mixture is very lean. When accelerating with a cold engine, the main acceleration pump capacity
is insufficient to provide good acceleration. The AAP system compensates for this by forcing more fuel into the accelera-
tion nozzle to obtain better cold engine performance.

Coolant Temp. BVSV Engine Intake Vacuum Diaphragm in AAP Fuel
Drawn into AAP

Constant RPM HIGH Pulled by vacuum Clt\avr\r,\b:er

Below 55°C OPEN

(131°F) (J-L) R db c g | ]
. . eturned by spring orced into acceleration

Accelerataion LOW tension Nozzle

Above 74°C CLOSED

(165°F) (J-L) — No operation _
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Acceleration
Nozzle

Release
AAP

ECO0395

AAP

EC1065

INSPECTION OF AAP SYSTEM
1. CHECK SYSTEM WITH COLD ENGINE

(a)

(b)
{c)
(d)
{e)
(f)

Check that the coolant temperature is below 55vC
(131°F).

Remove the air cleaner. A O 3 0 8 O
Pinch the AAP hose, and stop the engine.

Release the hose.

Start the engine.

Check that gasoline spurts out from the acceleration
nozzle.

2. REPEAT (c), (d) AND (e) ABOVE AFTER WARM-UP

(a)

(b)

Check that gasoline does not spurt out from the ac-
celeration nozzle.

Reinstall the air cleaner.

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

INSPECTION OF AAP DIAPHRAGM
CHECK DIAPHRAGM OPERATION AT IDLE

(a)
(b)
{c)
{d)

(e)

Start the engine.
Disconnect the vacuum hose from the AAP.
Apply and release vacuum to the diaphragm at idle.

Check that the engine rpm changes by releasing
vacuum.

Reconnect the AAP hose.

If a problem is found, replace the diaphragm.

INSPECTION OF BVSV
(See page EC-60)
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EC-63

6. Deceleration Fuel Cut System

Fuel Cut Solenoid Valve

Fuel Cut

Port

@,
&

Vacuum S/W

A03081

ECQ397

Fuel Cut Port

Vacuum S/W

Engine
Speed

Computer

Fuel Cut
Solenoid Valve

-0

(OFF)

1G Switch

€C3902

During deceleration this system cuts off part of the fuel in the slow circuit of the carburetor. This prevents overheating

and afterburning in the exhaust system.

Engine RPM

Vacuum in the
Vacuum S/W

Vacuum S/W

Computer

Fuel Cut

Solenoid Valve

Slow Circuit in
Carburetor

Below 1,810 rpm

Low vacuum
below 360 mmHg
(14.17 in.Hg, 48.0 kPa)

ON

ON

ON

OPEN

High vacuum
above 425 mmHg
(16.73 in.Hg, 56.7 kPa)

OFF

ON

ON

OPEN

Above 2,200 rpm

Low vacuum
below 360 mmHg
(14.17 in.Hg, 48.0 kPa)

ON

ON

ON

OPEN

High vacuum
above 425 mmHg
(16.73 in.Hg, 56.7 kPa)

OFF

OFF

OFF

CLOSED
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Lower Port £00340

Vacuum Switch

AN
&\

EC0399

// W

T

EC0400

EC0403 EC0401

PREPARATION:

(For vehicles with HAC system)

Disconnect the vacuum hose from the lower port of the H.
valve, and plug the hose end.

A03032

INSPECTION OF DECELERATION FUEL CUT
SYSTEM

CHECK SYSTEM OPERATION
(a) Connect a tachometer to the engine.
(b) Start the engine.
{c) Check that the engine runs normally.
{d) Pinch off the vacuum hose to the vacuum switch.

{e) Gradually increase engine speed to 3,000 rpm. Check
that the engine misfires slightly between 1,800 and
3,000 rpm.

CAUTION: Perform this inspection quickly to avoid ove
heating the catalytic converter.

(f} Release the pinched hose. Again gradually increase
the engine speed to 3,000 rpm and check that the en-
gine operation returns to normal.

(g} With the engine idling, unplug the wiring connector
to the solenoid valve. Check that the engine idles
rough or dies.

CAUTION: Perform this inspection quickly to avoid
otherheating the catalyst.

(h) Stop the engine, and reconnect the wiring. Remor
the tachometer.

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

BATTERY

EC0517

Ohmmeter

00 0

A

Vacuum
Switch _Q_
ECO0405
Ohmmeter
NN
vacuum
Switch QO

EC0406

INSPECTION OF FUEL CUT SOLENOID VALVE

(a)
(b)

(c)

(d)

Remove the solenoid valve.

Connect the two terminals and the battery terminals
as shown.

Check that you can feel a "“click’” from the solenoid
valve when the battery is connected and discon-
nected.

Check the O-ring for damage.

If problem is found, replace the solenoid valve or O-ring.

(e)

Reinstall the valve and reconnect the wiring con-
nector.

INSPECTION OF VACUUM SWITCH

(a)

(b)
(c)

Using an chmmeter, check for continuity between the
switch terminal and switch body.

A03083

Start the engine.

Using an chmmeter, check that there is no continui-
ty between the switch terminal and the body.

If a problem is found, replace the vacuum switch.
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7. Idle Advance System

With HAC system: Refer to page EC-48 of HAC syste-

A03084

Distributor

Fuel Cut Port

£C0407

Fuel Cut Port Carburetor

y 7
%

Distributor

A
CIIIIIIIII ALY

7

o
7

.

'////////////////////////////

7

DO

Throttle Valve

Main Diaphragm
Sub-diaphragm

EC0408

To improve fuel economy at idle, this system advances the ignition timing only while the engine is idling.

Condition Distributor Sub-diaphragm Sub-vacuum Advance

Idling Pulled by fuel cut port vacuum ADVANCED (+12°)

Cruising Not pulled NOT ADVANCED
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INSPECTION OF IDLE ADVANCE SYSTEM

CHECK IDLE ADVANCE SYSTEM OPERATION
(@) Warm up the engine to normal operating temperature.
(b) Check the ignition timing at idle.
Ignition timing: About 12° BTDC @ Max. 950 rpm

A03085

(c) Disconnect the vacuum hose from the distributor sub-
diaphragm and plug the hose end.

(d) Check the ignition timing at idle.
Ignition timing: 0° BTDC @ Max. 950 rpm

(e) Reconnect the vacuum hose and remove the timing
light.

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

EC0378 EC1193

INSPECTION OF DISTRIBUTOR VACUUM
ADVANCER

CHECK OPERATION OF VACUUM ADVANCER BY
APPLYING VACUUM
(a) Remove the distributor cap and rotor.

(b} Check that the vacuum advancer moves is accordance
with the vacuum.

(c) Reinstall the rotor and distributor cap.
EC0320 If a problem is found, repair or replace the distributor vacu-

um advancer.
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8.

Cold Mixture Heater (CMH) System

Thermo S/W (1)

A03086

T CE TS T T TTIITT TS TS SERees Ty g q
\\\\
ToTTTToTTon \“\“\“\“& | \

S <

CMH
E:;:?e Computer
1 ) SHI o0
CMH Relay g
Charge 1
Light
1 Relay

EC4210

To reduce cold engine emission and improve drivability, the intake manifold riser is heated during cold engine operation

to accelerate vaporization of the ligquid fuel.

EC4206

IG S/W Engine Coolant Temp.| Thermo S/W (1) Computer CMH Relay CMH
OFF Not running — — — OFF OFF
Not running — — OFF OFF OFF
Below 43°C ON
N
ON (109°F) ON ON ° (Heated)
Running
Above 55°C
OFF
(1319F) OFF OFF OFF
Voltmeter INSPECTION OF CMH SYSTEM

1. START ENGINE
2. CHECK CMH WITH COLD ENGINE
{a) The coolant temperature should be below 43°C
{109°F).
(b) Using a voltmeter check that there is voltage between

the positive (+) terminal and intake manifold.

CAUTION: The voltmeter probe should be inserted from
the rear side of the connector.
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2o,

Voltmeter
0]

AN

oVe

€C4207

Ohmmeter

E3J Q

pe B ¢
£C4208 EC4209

Ohmmeter

@ 0

Ohmmeter

0 0

CMH Relay

2
(Large) 25 “(small)

CCa204

Ohmmeter

(Large) £C4205

3. CHECK CMH WITH WARM ENGINE
{a) Warm up the engine to above 55°C (131°F).
(b) Check that there is no voltage.

IF NO PROBLEM 1S FOUND WITH THIS INSPECTION, THE
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART

A0308%7

INSPECTION OF THERMO SWITCH (1)
(See page EC-23)

INSPECTION OF CMH

MEASURE RESISTANCE
(a) Unplug the wiring connector.

(b) Using an ohmmeter, measure the resistance between
the positive (+) terminal and intake manifold.

Resistance at 20°C (68°F):
Type A (ND) 0.35 — 1.0 @
Type B (TDK) 0.5 — 2.0 Q

(c} Plug in the wiring connector.

INSPECTION OF CMH RELAY

1. INSPECT RELAY CONTINUITY

Check that there is continuity between terminals 1 and 2.
Check that there is no continuity between terminals 3 and
4.

Relay location: Right fender apron

2. INSPECT RELAY OPERATION

Check the continuity between terminals 3 and 4 with bat-
tery voltage applied between terminals 1 and 2.
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SYSTEM DESCRIPTION

1 Fuel Tank
Fuel Pump

Fuel Pulsation

VSV (for 4WD)

Damper
Pressure
Fuel Filter Regulator
N - —— — - Cold Start
Air Flow Auxifiary Air _tq “ni
N R Valve d —] Injector
A 7[ Start Injector X
] T_ Time Switch e =
Air Thermo = 3 \
Th i
Sensor ermo Switch ™\ Throttle Position
- Jusy i \ Injector Sensor
3
) G NE—— A 8§ N Knock Sensor
‘Ox Sensor E—V
¥ # Y J Water Thermo
Sensor
- ECU -~
o)
Ignition — o .
Switch J
| Distributer
Terminal “T" =
CHECK
rJo_ = Warn(i:ng E\lgﬁthE Battery lgnition Coil
> A — W/ igniter
- Brake Switch
e :/ Neutral Start Switch
Terminal “VF"” O=s wo S?Nitch_]_ mj
- F10590
The EFl used on Toyotas has three basic systems. ELECTRONIC CONTROL SYSTEM
FUEL SYSTEM The 22R-EC engine is equipped with a Toyota
Computer Control System (TCCS) which centrally
An electric fuel pump supplies sufficient fuel, under controls the EFI, ESA, Diagnosis systems, etc.
a constant pressure, to the EFl injectors. by means of an Electronic Control Unit (ECU —
These injectors inject a metered quantity of fuel into formerly EFl computer) employing a microcom-

the intake manifold in accordance with signals from puter.
the ECU. Each injector injects, at the same time,

one half of the fuel required for ideal combustion

with each engine revolution.

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for
engine operation.
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By means of the ECU, the TCCS controls the fol- 3.

Diagnostics
lowing functions:

Electronic Fuel Injection (EFI)

The ECU receives signals from various sensors
indicating changing engine operation condi-
tions such as:

Intake air volume

Intake air temperature
Coolant temperature
Engine rpm
Acceleration/deceleration
Exhaust Ox content etc.

These signals are utilized by the ECU to deter-
mine the injection duration necessary for an
optimum air-fuel ratio.

Electronic Spark Advance (ESA)

The ECU is programmed with data for opti-
mum ignition timing under any and all
operating conditions. Using data provided by
sensors which monitor various engine func-
tions (rpm, intake air volume coolant temper-
ature, etc.), the microcomputer (ECU) trig-
gers the spark at precisely the right instant.
(See 1G section)

The ECU detects any malfunctions or abnor-
malities in the sensor network and lights a
“CHECK ENGINE” warning light on the
instrument panel. At the same time, the
trouble is identified and a diagnostic code is
recorded by the ECU. There are 12 different
diagnostic codes, including ‘‘normal opera-
tion” and these can be confirmed by use of an
analog voltmeter.

(See page F1-22)

Faii-Safe Function

In the event of ECU malfunction, a back-up
circuit will take over to provide minimal
drivability. Simultaneously, the “CHECK
ENGINE" warning light is activated.
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Tachometer

Ignition Coil w/ lgniter

MA0048

PRECAUTIONS

1.

3.

Before working on the fuel system, disconnect the nege
terminal from the battery.

NOTE: Any diagnosis code retained by the computer will
be cleared when the battery terminal is removed. Therefore,
if necessary, read the diagnosis before removing the bat-
tery terminal.

When working on the fuel system, do not smoke or work
near any fire hazard.

Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

1.
2.

INSURE CORRECT ENGINE TUNE-UP

PRECAUTIONS WHEN CONNECTING GAUGE

(a) Connect the tachometer (+) terminal to the ignition
(—) terminal.

(b} Use the battery as the power source for the timing
light, tachometer, etc.

IN EVENT OF ENGINE MISFIRE, THE CATALYTIC
CONVERTER MAY OVERHEAT. THEREFORE, T“'=
FOLLOWING PRECAUTIONS SHOULD BE TAKEN

{a} Insure correct drive belt adjustment.
(b) Insure proper connection of battery terminals, etc.
(c) Handle high-tension wires carefully.

{d) After repair work, insure that the ignition coil terminals
and all other ignition system lines are reconnected
securely.

When cleaning the engine compartment, be especially
careful to protect the electrical system from water.

PRECAUTIONS WHEN HANDLING Ox SENSOR
(a) Do not allow Ox sensor to receive an impact.

(b) Do not allow water to come into contact with the sen-
sor or attempt to cool it.
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WHEN CAR IS EQUIPPED WITH A MOBILE
RADIO SYSTEM (HAM, CB, ETC.)

The ECU has been designed so that it will not be affected
by outside interference.

However, if your vehicle is equipped with an amature radio
transceiver, etc. {(even one with about 10 W output), it may,
at times, have an effect upon ECU operation, especially if
the antenna and feeder are installed nearby.

Therefore, observe the following precautions.

(a) Install the antenna as far as possible from the ECU.
The ECU is located into the right side kick panel so
the antenna should be installed at the rear, left side
of the vehicle.

If installing in the bumper, do so on the right side, if
possible.

(b) Keep the antenna feeder as far away as possible from
the ECU wires — at least 20 em (7.87 in.) — and,
especially, do not wind them together.

{c) Insure that the feeder and antenna are properly
adjusted.

(d) Do not equip your vehicle with a powerful mobile radio
system.

INTAKE SYSTEM

1.

2.

Separation of the engine oil level gauge, oil filler cap, PCV
hose, etc. may cause the engine to run out of tune.

Disconnection, looseness or cracks in the parts of the air
intake system between the air flow meter and cylinder head
will allow air suction and cause bad engine tune.

ELECTRONIC PARTS

1.

Before removing EFl wiring connectors, terminals, etc., first
disconnect power by either turning OFF the ignition switch
or disconnecting the battery terminals.

When installing a battery, be especially careful not to in-
correctly connect the positive and negative cables.

Do not permit parts to receive a severe impact during
removal or installation. Handle all EFI parts carefully and,
in particular, the ECU.

Do not be careless during troubleshooting as there are
numerous transisior circuits and even slight terminal con-
tact can cause further troubles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-
partment, prevent water from getting on the EFl parts and
wiring connectors.

Parts should be replaced as an assembly.
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Lock Spring

8.

9.

10.

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

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

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

When inspecting a connector with a circuit tester.

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

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

{(c) Do not apply unnecessary force to the terminal.

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

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

SST 09842-30020 and 09842-30050
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Grommet Delivery Pipe ___

injector

ol A
&3

Injector
Insulator

Grommet
Delivery
Manifold Pipe

FUEL SYSTEM

1.

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

(a} Put a container under the connection.
{(b) Slowly loosen the connection.

(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.

When connecting the flare nut on the high pressure pipe
union, observe the following procedure.

(a) Always use a new gasket.

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

(c) Then tighten the nut to the specified torque.
Torque: 310 kg-cm (22 ft-Ib, 30 N-m)

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

{a) Never re-use an O-ring.

{b) When placing an O-ring on the injector,use care not
to damage it in any way.

(c) Lubricate the O-ring with spindie oil or gasoline before
installing — never use engine, gear or brake oil.

Install the injector to the delivery pipe and intake manifold
as shown in the figure.
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F10630

5.

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

(a) With engine stopped, turn the ignition switch oi

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

{c) When the pressure regulator fuel return hose (shown
in the figure at left), is pinched, the pressure within
the high pressure line will rise to about 4 kg/cm? (57
psi, 392 kPa). In this state, check to see that there
are no leaks from any part of the fuel system.

CAUTION: Always pinch the hose. Avoid bending as it
may cause the hose to crack.
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TROUBLESHOOTING
TROUBLESHOOTING HINTS

1.

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

(a) Electronic source

e Battery
e Fusible links
e Fuses

(b) Fuel supply

® Fuel leakage
Fuel filter
¢ Fuel pump

(c) Ignition system

Spark plug
High-tension cord
Distributor

Igniter and ignition coil

(d) Air intake system

® Vacuum leaks
{e) Emission control system

® EGR system
e PCV system

(f} Others
® Ignition timing
e |dle speed
® etc.

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

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

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

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

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

Sufficiently troubleshoot for other causes before replac-
ing the ECU. The ECU is of high quality and it is expensive.
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T2 i

CHECK ELECTRONIC SOURCE

4. Use a volt/ohmmeter with a high impedance (10 kQ/NV
minimumy} for troubleshooting an electrical circuit.

TROUBLESHOOTING PROCEDURES

SYMPTOM—DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLW!

BAD

OK

CHECK STARTING SYSTEM

1

. Battery

. Fusible link

(1) Connection
(2) Gravity — Drive belt — Charging system
(3) Voltage

BAD

HpOWON -

. Ignition switch

. Neutral start switch for A/T
. Starter

. Wiring/Connection
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SYMPTON — DIFFICULT TO START OR NO START (CRANKS OK)

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

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Maifunction

code

D

iagnostic code(s) (See page F1-25)

OK

CHECK IGNITION SPARK

1. Unplug connectors of injector resistor and
start injector time switch.

2. Check by holding spark plug cord 8 — 10 mm
(0.31 — 0.39 in.)Jaway from engine block
while engine is cranking.

A strong spark should be noted.

BAD

. Hose connections

2. PCV hoses

. EGR system — EGR valve stays open

OK

CHECK IGNITION TIMING
STD: 5° BTDC at idle

(T — E, Short Circuit)

BAD

o PwWwNo -

. Plug cords

. High-tension cords

. Distributor

. Ignition coil, igniter
. ECU

LOK

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel in tank
2. Fuel pressure in fuel line
(1) Short fuel pump check terminals.
{2) Fuel pressure at fuel hose of cold start
injector can be felt.
(See page F1-43)

NO

Adjust ignition timing

OK

CHECK FUEL PUMP SWITCH IN AIR
FLOW METER

Check continuity between terminals Fc and E;
while measuring plate of air flow meter is open.

BAD

OO h WN=

. Fuel line — Leakage — Deformation

. Fuse

. Circuit opening relay (See page FI-65)

. Fuel pump (See page Fl1-42)

. Fuel filter

. Fuel pressure regulator (See page F1-49)

OK

CHECK SPARK PLUGS
Plug gap: 0.8 mm (0.031 in.)

NOTE:

Check compression pressure if necessary.

BAD

A

ir flow meter (See page F1-54)

NO

. Spark plug
. Compression pressure
Limit: 10.0 kg/cm? {142 psi, 981 kPa)
at 250 rpm
. Injector — Leakage (See page FI-50)

OK CONTINUED ON PAGE FI-12

[

NO
All
Plugs
Wet

]

HWN =

. Injector(s) — Shorted

. Injector wiring between resistor and ECU shorted
. Cold start injector — Leakage (See page FI-47)

. Start injector time switch (See page F1-67)

Fi-11
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l OK CONTINUED FROM PAGE F1-11

CHECK AIR VALVE

1. Disconnect air hose from air valve.

2. Check that the air valve opens when cold.
Room temp.: Below 20°C (68°F)

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

NO

-

. Air valve (See page FI-58)
. Water hoses
. Air hoses

NO

(S ~ N #V)

. Wiring connection
. Power to ECU

(1) Fusible link
(2) Fuse (EFi 15A)
(3) Main relay

. Air flow meter
. Water thermo sensor
. Injection signal

{1) Injector wiring
(2) Resistor
(3) ECU
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Fi-13

SYMPTOM — ENGINE OFTEN STALLS

4ECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
{See page FI-22)

Malfunction
code

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Diagnostic code(s) (See page FI1-25)

BAD

OK

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel in tank
2. Fuel pressure in fuel line
(1) Short fuel pump check terminals.
(2) You can feel fuel pressure at fuel hose
of fuel filter. (See page FI-6)

1. Hose connections
2. PCV hoses
3. EGR system — EGR valve stays open

BAD

OK

LCHECK AIR FILTER ELEMENT

. Fuel line — Leakage — Deformation

. Fuse

. Circuit opening relay (See page F1-65)

. Fuel pump (See page F1-42)

. Fuel filter

. Fuel pressure regulator (See page Fi-49)

OO0 WN =

BAD

OK

CHECK IDLE SPEED
STD: 750 rpm

Element — Clean or replace

BAD

OK

CHECK IGNITION TIMING
STD: 5° BTDC at.idle
(T — E, Short Circuit)

Adjust idle speed

BAD

OK

CHECK SPARK PLUGS
Pluggap: 0.8 mm (0.031in.)
NOTE:

Check compression pressure if necessary.

Adjust ignition timing

BAD

OK

CHECK COLD START INJECTOR
(See page F1-47)

1. Spark plug
2. Compression pressure
Limit: 10.0 kg/cm? (142 psi, 981 kPa)
at 250 rpm

BAD

‘OK CONTINUED ON PAGE Fl-14

1. Cold start injector
2. Start injector time switch

(See page F1-67)
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lOK CONTINUED FROM PAGE FI-13

CHECK AIR VALVE
1. Disconnect air hose from air valve.
2. Check that air valve opens when cold.

Room temp.: Below 20°C (68°F)

BAD

OK

RECHECK FUEL PRESSURE
(See page F1-42)

Y

. Air valve (See page FI-58)
. Water hoses
3. Air hoses

N

—_

BAD

OK

\

CHECK INJECTORS
(See page F1-50)

. Fuel pump (See page F1-42)
2. Fuel filter

3. Fuel pressure regulator
(See page FI-49)

BAD

OK

|

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

Injection condition

BAD

—_

. Wiring connection
2. Power to ECU
(1) Fusible link
(2) Main relay
. Air flow meter
. Water thermo sensor
. Injection signal
(1) Injector wiring
(2) Resistor

[0 S V]

(3) ECU

SYMPTOM — ENGINE SOMETIMES STALLS

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI1-22)

e

Diagnostic code(s) {See page F1-25)

code

Normal code

CHECK AIR FLOW METER
(See page F1-56)

Malfunction

BAD

OK

CHECK WIRING CONNECTORS AND
RELAYS

Check that there is a signal change when the
connector or relay is slightly tapped or wiggled.

Air flow meter

o

1. Connector

BAD

2. Main relay (See page F1-64)
3. Circuit opening relay (See page F1-65)
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F1-15

SYMPTOM — ROUGH IDLING AND/OR MISSING

JHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page F1-22)

Malfunction
code

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

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

BAD

OK

CHECK AIR FILTER ELEMENT

1. Hose connections
2. PCV hoses

3. EGR system — EGR valve stays open

BAD

}OK

CHECK IDLE SPEED
STD: 750 rpm

Element — Ciean or replace

BAD

OK

\

CHECK IGNITION TIMING
STD: 5° BTDC atidle
(T — E, Short Circuit)

Adjust idle speed

BAD

OK

CHECK SPARK PLUGS AND PLUG
CORDS

Pluggap: 0.8 mm (0.031 in.)
NOTE:

Check compression pressure if necessary.

Adjust ignition timing

OK

CHECK COLD START INJECTOR
(See page F1-47)

BAD

1. Spark plugs and plug cords
2. Compression pressure
Limit: 10.0 kg/cm? (142 psi, 981 kPa)
at 250 rpm

OK

CHECK FUEL PRESSURE
(See page F1-42)

BAD

1. Cold start injector
2. Cold start injector time switch.
(See page F!-65)

BAD

OK

CHECK INJECTORS
(See page Fi-50)

1. Fuel pump (See page Fi-42)
2. Fuel filter
3. Fuel pressure regulator (See page F1-49)

BAD

L OK CONTINUED ON PAGE FI-16

Injection condition
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l OK CONTINUED FROM PAGE Fi-15

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

BAD

N —

NOoO oW

. Wiring connection
. Power to ECU

(1) Fusible link
(2) Main relay

. Air flow meter

. Water thermo sensor

. Air thermo sensor

. Throttle position sensor
. Injection signal

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

. Ox sensor
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SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

L.,HECK ACCELERATOR LINKAGE

o

BAD

OK

CHECK IGNITION TIMING
STD: 5° BTDC atidle
(T — E, Short Circuit)

Linkage — Stuck

Adjust ignition timing

BAD

OK

CHECK AIR VALVE
(See page F1-568)

BAD

OK

1

CHECK AIR CONDITIONER AND
POWER STEERING IDLE-UP CIRCUIT

Air valve — Always open

Air valve for air conditioner — Leakage

BAD

[

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

VSV for air conditioner — Leakage

¢Normal code

CHECK FUEL PRESSURE
(See page Fi-43)

o

CHECK COLD START INJECTOR
(See page F1-47)

OK

CHECK INJECTORS (See page F1-50)

y OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

» Diagnostic code(s) (See page F|-25)
Malfunction
code
»| Fuel pressure regulator — High pressure
BAD
= Start injector — Leakage
BAD
BAD Injectors — Leakage, Injection quality
1. Wiring connection
BAD 2. Power to ECU
(1) Fusible link
(2) Main relay
3. Air flow meter
4. Water thermo sensor
5. Air thermo sensor
6. Injection signal
(1) Injector wiring
(2) Resistor
(3) ECU
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SYMPTOM — ENGINE BACKFIRES-Lean Air Fuel Mixture

CHECK DIAGNOSIS SYSTEM

Check for output of diagnostic code.
(See page FI-22)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malfunction
code

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

OK

CHECK IGNITION TIMING
STD: 5° BTDC at idle
(T — E, Short Circuit)

BAD

1. Hose connections
2. PCV hoses

3. EGR system — EGR valve stays open

OK

CHECK COLD START INJECTOR
{See page F1-47)

BAD

Adjust ignition timing

OK

CHECK FUEL PRESSURE
(See page FI-43)

BAD

. Cold start injector
. Cold start injector time switch.
(See page F1-67)

N -

OK

CHECK INJECTORS
(See page FI-50)

BAD

. Fuel pump (See page Fl-42)
. Fuel filter
. Fuel pressure regulator (See page FI-49)

wWwNn =

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

BAD

Injectors — Clogged

BAD

—

. Wiring connection
. Power to ECU
(1) Fusible link
(2) Main relay
. Air flow meter
. Water thermo sensor
. Air thermo sensor
. Throttle position sensor
. Injection signal
(1) Injection wiring
(2) Resistor
(3) ECU
{4) Fuel cut signal
8. Ox sensor

N

NOOA~W
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)
-Rich Air Fuel Mixture-Misfire

CHECK DIAGNOSIS SYSTEM Diagnostic code(s) (See page FI-25)
Check for output of diagnostic code. Malfunction
(See page F1-22) code

Normal code

CHECK IGNITION TIMING

Adjust ignition timing
STD: 5° BTDC atidle
(T — E, Short Circuit) BAD
OK
CHECK COLD START INJECTOR 1. Cold start injector
(See page F1-47) BAD 2. Cold start injector time switch
(See page F1-67)
oK
CHECK INJECTORS Injectors — Leakage
BAD
OK
CHECK SPARK PLUGS AND PLUG 1. Spark plugs and plug cords
CORDS BAD 2. Compression pressure
Olug gap: 0.8 mm (0.031 in.) Limit: 10.0 kg/cm?® (142 psi, 981 kPa)

OTE:

at 250 rpm
Check compression pressure if necessary.

OK

CHECK EFI ELECTRONIC CIRCUIT . Throttle position sensor
USING VOLT/OHMMETER BAD 2. Injection signal

(1) Fuel cut signal
(2) Injector wiring
(3) Resistor
(4) ECU

3. Ox sensor

—
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SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH, BRAKE

OK

A

CHECK FOR VACUUM LEAKS IN
AIR INTAKE LINE

BAD

1. Clutch — Slips
2. Brakes — Drag

OK
\

CHECK AIR FILTER ELEMENT

BAD

Y

1. Hose connections
2. PCV hoses
3. EGR system — EGR valve stays open

OK
\

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page F1-22)

BAD

Element — Clean or replace

Normal code

CHECK IGNITION SPARK

1. Unplug connectors of injector resistor and
cold start injector time switch.

2. Check by holding spark plug cord 8 — 10 mm
(0.31 — 0.39 in.) away from engine block
while engine cranking.

A strong spark should be noted.

Malfunction
code

Diagnostic code(s) (See page FI1-25)

Jor

CHECK IGNITION TIMING
STD: 5° BTDC at idle
(T — E, Short Circuit)

BAD

1. Plug cord

2. High tension cord

3. Distributor

4. Ignition coil, Igniter

OK

\

CHECK FUEL PRESSURE
(See page F1-43)

BAD

Adjust ignition timing

lOK CONTINUED ON PAGE Fi-21

BAD

1. Fuel pump (See page F1-42)
2. Fuel filter
3. Fuel pressure regulator (See page F1-49)
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l OK CONTINUED FROM PAGE F1-20

AECK INJECTORS
(See page FI1-50)

OK

CHECK SPARK PLUGS

Plug gap: 0.8 mm (0.031 in.)
NOTE:

Check compression pressure if necessary.

BAD

Injection condition

]

oK

Y

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

BAD

. Spark plugs
. Compression pressure

Limit: 10.0 kg/cm? (142 psi, 981 kPa)

at 250 rpm

—_

BAD

NOoO ok Ww

. Wiring connection
. Power to ECU

(1) Fusible link
(2) Main relay

. Air flow meter

. Water thermo sensor

. Air thermo sensor

. Throttle position sensor
. Injection signal

(1) Injector wiring
(2) Resistor
(3) ECU
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FIO578

DIAGNOSIS SYSTEM
DESCRIPTION

\

By analyzing various signals as shown in the later table
(page F1-25) the ECU detects system malfunctions which
are related to the various operating parameter sensors
or to the actuator. The ECU stores the failure code as-
sociated with the detected failure until the diagnostic

system is cleared by removing the EF| fuse with ignition
switch off.

A ““CHECK ENGINE’" warning light on the instrument panel
informs the driver that a malfunction has been detected.

The light goes out automatically when the malfunction has
been cleared.

““CHECK ENGINE’’ LIGHT CHECK

1.

The “CHECK ENGINE’’ warning light will come on when
the ignition switch is placed at ON and the engine is n~t
running.

When the engine is started, the ““CHECK ENGINE"" warn-
ing light should go out.

If the light remains on, the diagnosis system has detected
a malfunction in or abnormality in the system.

OUTPUT OF DIAGNOSTIC CODES

To obtain an output of diagnostic codes, proceed as follows:

1.

Initial conditions
(a) Battery voltage above 11 volts.

(b) Throttle valve fully closed (throttle position sensor IDL
points closed).

{c) Transmission in neutral postion.
(d) Accessory switches OFF.
{e) Engine at normal operating temperature.

Turn the ignition switch to ON. Do not start the engine.

Using a sub-wire short terminals T—E, of the Check Engine
Connector located near the ignition coil.

A038835
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Fli-23

7\10 Malfunction (Code No. 1)

0.5 seconds

|

|

4 seconds

- g

4 5 seconds

FI0597

ON

OFF

0.5 seconds

o~

|
-
! |
4 seconds

Malfunction (Code No. 3)

1 second

|
|

| |

4.5 seconds

Fi0598

4.

Read the diagnostic code as indicated by the number of
flashes of the "CHECK ENGINE’’ warning light.

Diagnostic code (See page FI-25)

{a} Normal System Operation (code No.1) (no
malfunction)

The light will blink once every 4.5 seconds.

(b} Malfunction Code Indication

The light will blink a number of times equal to the
malfunction code indication every 4.5 seconds.

The diagnostic code series will be repeated as long as
the check connector terminals (T and E,) are shorted.

After the diagnosis check, remove the sub-wire.
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Fimzn

CANCELLING OUT DIAGNOSTIC CODE

1.

After repair of the trouble area, the diagnostic code retained
in memory by the ECU must be cancelled out by removing
the fuse EFI (15A) for 30 seconds or more, depending on
ambient temperature (the lower the temperature, the
longer the fuse must be left out) with the ignition switch
off.

NOTE:
® Cancellation can aiso be done by removing the battery
negative ( — ) terminal, but in this case other memory

systems (radio ETR, etc.)will also be cancelled out.

e |f the diagnostic code is not cancelled out, it will be re-
tained by the ECU and appear along with a new code in
event of future trouble.

® Ifitis necessary to work on engine components requir-
ing removal of the battery terminal, a check must first
be made to see if a diagnostic code has been recorded.

After cancellation, road test the vehicle, if necessary, con-
firm that a “normal” code (No. 1) is now read on the
"“"CHECK ENGINE" warning light.

If the same diagnostic code is still indicated, it indicates
that the trouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

(M

(2)

(3)

(4)

Including “normal’’, the ECU is programmed with the fol-
lowing 13 (22R-E), 14 (22R-TE) diagnostic codes.

When 2 or more codes are indicated, the lowest number
{code) will appear first.

All detected diagnostic codes, except 11 and 13, will be
retained in memory be the ECU from the time of detection
until cancelled out.

Once the malfunction is cleared, the “CHECK ENGINE”
warning light on the instrument panel will go out but the
diagnostic code(s) remain stored in ECU memory (except
for code 11 and 13).

A03887
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DIAGNOSIS CODES
Number of blinks
- Di i
dde “CHECK ENGINE” System iagnosis Trouble area Page
This appears when none
1 n__n._n__n Normal of other codes (2 thru 13)
are identified.
¢ Open circuit in Ve, or 1. Air flow meter circuit | FI1-56
9 Air flow meter Vs — E, short circuited. 2. Air flow meter F1-56
signal e Open circuit in E,, or 3. ECU FI1-73
Vc — Vs short circuited.
1. lIgniter circuit
e No signal from IGF (+B, IGT, IGF)
Jn e d . . ’
3 Ignition signal four times in succession 2. lgniter
3. ECU FI-73
1. Water thermo sensor F1-68
4 Water thermo Open or short circuit in circuit
JUUUL e
sensor signal water thermo sensor signal | 2. Water thermo sensor F1-68
3. ECU F1-73
Sufficiented feed back 1. Ox sensor circuit F1-69
5 JUUUUL UL Ox sensor signal condition but not changed | 2. Ox sensor F1-69
Ox sensor signal 3. ECU FI-73
No Ne signal to ECU within| 1. Igniter circuit
6 RPM signal cranking, or Ne value being | 2. Igniter
(crank angle pulse) over 1,000 rpm in spite of | 3. Distributor
no Ne signal to ECU 4. ECU Fi-73
T | N Open or short circuit in 1. T.hro?tle position sensor| FI-59
7 uuuTnn i rott e. position throttle position sensor circutt .
sensor signal signal 2. Throttle position sensor| FI-59
3. ECU FI1-73
o h cuit i 1. Intake air thermo sensor
8 Intake air thermo ) pen or.s :rt circurtin circuit
JuUuriiue v
sensor signal |r.1take air thermo sensor 2. Intake air thermo sensor
signal 3. ECU FI-73
1. Speed sensor circuit
No STA signal to ECU 2. Main relay circuit Fl-64
. hen vehicle speed 3. 1G switch circuit
10 | UUAUUIUTUIL_ UUUUY | Starter signal W
g 0 km/h and engine is (Starter)
running over 800 rpm 4. 1G switch
5. ECU F1-73
1. Air conditioner switch
Short circuit in terminal T | 2. Throttle position sensor| Fi-59
11 JUUUVUUUUULL Switch signal when air conditioner switch circuit
ON or IDL point OFF 3. Throttle position sensor| Fi-59
4, ECU F1-73
Knock control sensor 1. Knock control sensor
12 Knock control signal is not reached circuit
ananruunnnnout . .
sensor signal judgement level in 2. Knock control sensor
succession 3. ECU
Knock control Knock control CPU
JUUIIUUILIUL Knock CPU fault
13 CPU (ECU) noc aulty (ECU)
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INSPECTION OF DIAGNOSIS CIRCUIT

< ; BATT

Fusible Link  Fuse EFI (15A) /\ ~
o~ o—A\—& Main Relay +B
Check Engine
Fuse IGN Connector ECU
Fusible Link 1G (7.5A)

Ignition Switch Fuse Engine (for Diagnostic
+ (15 A) Code Output)
| Battery “CHECK ENGINE"”
Warning Light E,

F10007

Does CHECK ENG. light come on when ignition
1+ |switch is at ON? YEs _ |System Normal
; NO
Does CHECK ENG. light come on when ECU terminal | YES _ | Check wiring between ECU OK | Try anothe:
W is grounded to the body ? terminal E; and body ground. ECU.
[no lsaD
Check buib, fuse and wiring between ECU and ignition .
. Repair or replace
switch.
4 BAD
Repair or replace ]
Does CHECK ENG. light go OFF when Y
2. engine is started? ES _|System Normal
’NO

Check wiring between ECU and CHECK ENG. light. BAD Repair

JOK

Is there diagnosis code output when CHECK ENG. pQ
connector T-E1 is short circuited?

IYES

Try another ECU.

Does CHECK ENG. light go out after repair NO _ .
according to malfunction code? Further repair required.
|Yes
NO . ]
System OK Cancel out diagnostic code.
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TROUBLESHOOTING WITH VOLT/OHMMETER
PREPARATION FOR TROUBLESHOOTING

1. Remove the glove box.

2. Remove the ECU with the wire harness.

EFl SYSTEM CHECK PROCEDURE
( NOTE:

ECU +B 1. The EFl circuit can be checked by measuring the re-
/= ] ——— sistance and voltage at the wiring connectors of the

[Sscelassiansialaiiaciias) ECU.

Voltmeter
2. Perform all voltage measurement with the connectors
A connected.
v o 3. Verify t‘h'at the t?atte‘ry voltage is 11V or above when
- the ignition switch is ON.

s Using a voltmeter with high impedance (10 k@/V minimum)
measure the voltage at each terminal of the wiring
connector.

NOTE: If there is any problems, see TROUBLESHOOT-
ING FOR EFI ELECTRONIC CIRCUIT WITH VOLT/
OHMMETER.
Connectors of ECU
Symbol Terminal Name Symbol Terminal Name
+B, MAIN RELAY +B MAIN RELAY
BATT BATTERY +B B/K BRAKE SWITCH
THA AIR THERMO SENSOR SPD SPEED SENSOR
Vs AIR FLOW METER 4WD 4WD SWITCH
Ve AIR FLOW METER Ex; SENSOR EARTH
Ne ENGINE REVOLUTION SENSOR THW WATER THERMO SENSOR
KNK KNOCK SENSOR VTA THROTTLE
1Gf IGNITER Vcc THROTTLE SWITCH +B
IDL THROTTLE SWITCH Ox Ox SENSOR
T CHECK CONNECTOR E, SENSOR EARTH
W WARNING LIGHT TSW WATER THERMO SWITCH
Fpu FUEL PRESSURE UP SWITCH ACV A/C IDLE UP
NSW NEUTRAL START SWITCH E, ENGINE EARTH
VF CHECK CONNECTOR 1Gt IGNITER
STA STARTER SWITCH No. 20 INJECTOR
No. 10 INJECTOR Eo2 ENGINE GROUND
Eo, ENGINE GROUND
L — L[] J e L dJd — L]
Eor |No10JSTA} VE INSW]]Fpul w | T |IDL]IGS KNK{ Ne Ve | Vs |THABATT]| +B,
Ex [No.20{ 1Gt | E, ACV TSW E, | Ox | Vec [VTA|THW E, |awD]|SPD|B/K | +8

FIO605
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TROUBLESHOOTING FOR

EFl ELECTRONIC CIRCUIT WITH
VOLT/OHMMETER

NQTE: Because the following troubleshooting procedures
are designed for inspection of each separate system, the
actual troubleshooting procedure may vary somewhat.
However, please refer to these procedures and perform ac-
tual troubleshooting, conforming to the inspection methods
described.

For example, it is better to first make a simple check of
the fuses, fusible links and connecting condition of the con-
nectors before making your inspection according to the pro-
cedures listed.

LOCATION OF FUSE AND FUSIBLE LINK

N

EFI Fuse (15A)

AM2 (30A)

A

\_

\
AM1 (60A)

F10006 F10008
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VOLTAGE AT ECU WIRING CONNECTORS
Terminalis Condition STD Voltage | See page
+B - E; Ignition switch ON 10— 14 F1-30
2 BATT — E, - 10— 14 F1-31
IDL - E, Throttle valve open 4—-10 F1-32
3 VTA—E, " Ignition switch Throttle valve fully closed 0.1-1.0 Fi-33
ON Throttle valve fully open 4-—-5
Vee — E, - 4-—-6
IGt — E, Idling 0.7-1.0 Fi-34
STA — E; Ignition switch ST position 6—12 F1-35
6 | o106 Ignition switch ON 9-14 | FI36
No.20 - E,
7 W-—E, No trouble (CHECK ENGINE light off) and engine running 8—-14 F1-37
Ve - E, - 4-9 F1-38
8 Ignition switch Measuring plate fully closed 05—-25
Vs — E, ON Measuring plate fully open 5—8
Idling 25-55
9 THA — E, Ignition switch ON | Intake air temperature 20°C (68°F) 2—-6 Fi-39
10 THW — E, Ignition switch ON | Coolant temperature 80°C (176°F) 05-25 F1-40
11 B/K — E, Stop light switch ON 8- 14 Fi-41
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No.

Terminals Trouble

Condition

STD Voltage

+B — E1 No voltage

IG S/W ON

10 — 14V

Fuse EFI (15A)

E

+B

F1 Main Relay No. 1

RN\

Fusible Link

Ignition Switch

———}

Battery

Ignition Switch

Fuse IGN

(7.5

A)

Eo1

fs )

ECU

EFI Main Relay No. 1 = = {

VI
;;;g?;Z/ Fi0124
®
i 53ER
El‘
5 Wj% /
- a3

FIO552

@ body ground.

-+
:[_ S (T B Ry KRG A Mo | A e T
€o Na:qsulv; Inswffeect w [ v [rofrar KNK] N ve | vs [Trapaty -8
= ECU|IG e (e ] Pl e L o vl < oo =
FIO605
@ ® No voltage between ECU terminals +B and E; .
—~ (IG S/W ON)
ECU +B !
— (] =] R -
RisiEm | aialeiaralaisiaim) i mraraiai| ® Check that there is voltage between ECU terminal +B and
= £ body ground. (IG S/W ON)
,\_\ ) NO OK
/ F J/
v e Check wiring between ECU terminal E; and
— FI0122

OK

1

Try another ECU.

y

Check fuse, fusible link and ignition
switch.

BAD

BAD

Repair or replace

Repair or replace

y oK

Check EF! main relay.

BAD

_ | Replace

}OK

Check wiring between EFl main relay
and battery.

BAD

Repair or replace
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I—No. Terminals Trouble Condition STD Voltage
- BATT — Es No voltage _ 10 — 14V
— )
Fusible Link Fuse EFI (15A)
— N PN BATT
ECU

__4}f

'Eo1
! Battery _‘

+ \ __J
A 1 L L
1 o porgstal ve vsw|[re[ W Tioc ot | [ fenefne ve [ vs Jrualpard va,

e e e ] (el v el oAl 1 Len fwelsrolon] -

FI0605
@ @ No voltage between ECU terminals BATT and E; .
F
ECU BATT
@é = =] Check that there is voltage between ECU terminal BATT and
=DDD O0000000c 0000 § ®
_—‘:DD D0C000C0oy 000000, body gl’OUﬂd.
NO OK
|
@ Check wiring between ECU terminal E; and
body ground.
oK ‘ BAD
Try another ECU. Repair or replace
- - BAD
Check fuse and fusible link. Replace
OK
\
T rosst ggﬁk wiring between fuse and BAD Repair or replace
FI0552
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No. Terminals Trouble Condition STD Voltage
IDL — E, B Throttle valve open 4-10V
L Throttle valve fully closed 0.1—10V
3 VTA —E, | No voltage lg,mtlon
i switch ON Throttle valve fully open 4 -5V
Veec — E, - 4-6V
ECU
Throttle Position Sensor
$ IDL
o IViA
Vce
1
Sa o dsalve oot v [~ Toce ] T o |[ 1 T efarie,
€ No2d 1G1 | €, AC) [rsw] e [ox[vee]vrafin [ Texi Jawoiseoex| e
F10485
F10605

e IDL ~E,

@ There is no voitage between ECU terminals IDL and E,.
(1G S/W ON) (Throttle valve open)

[Te= —
mOo0g|Cagal ar
Y2000 [CoR0KOBAr,

Y

a

@C

nd body ground. (IG S/W ON)

heck that there is voltage between ECU terminal +B, or +B

N
\*\ EZ
v e
F10553
ECU +B, @
] 0O00C00(ya000an!
w +B
v—@

1

NO lOK

ground.

Check wiring between ECU terminal E; and body

Refer to No. 1

BAD

BAD

Replace or repair.

Fl0124

OK

|

P\
”‘3@1 i /52
@\_/" |

QOO0

® @ ch

eck throttie position sensor.

1

BAD oK

}

Replace or repair.

BAD

Replace or repair throt-
tle position sensor.

Check wiring between ECU and
throttle position sensor.

FI0607

OK

Y

Try another ECU.
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@ e VTA « E,

ECUL VTA @ There is no specified voltage at ECU terminals VTA and E;.
=T N — (IG S/W ON)
145585 BEREEEEs /AR5

\ ]
/4\ E. (2) Check that there is voltage between ECU terminal +B, or +B
and body ground. (IG S/W ON)
Vv + Gt

— NO OK
Y

F10554

Check wiring between ECU terminal E, and body

]
|
|
|
i ground.

' BAD
J Replace or repair.
Refer to No. 1. BAD = Repair or replace.
K
1 ©
o BAD . |
FI0124 @ Check throttle position sensor. = Repair or replace.
® 1 oK
Check wiring between ECU and BAD Repair or replace
throttle position sensor. ’

oK

Y
Try another ECU.

FI06807

@ e Vecc <~ E,

ECU Vee There is no voltage between ECU terminals Vcc and E,.
(IG S/W ON)
/*\ E, Check that there is voltage between ECU terminal +B; or +B
/ and body ground. (IG S/W ON)
v + o=’ /
— & OK NO
FI0555 |
@ Check throttle position sensor. Refer to No. 1.

1 BAD (OK

Check wiring between ECU and throttle

Repair or replace. .
position sensor.

oK BAD

1

Repair or replace

Try another ECU. L.
wiring.
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Battery

Ip——}-——A}

[

No. Terminals Trouble Condition STD Voltage
4 IGt — E, No voltage Idling 0.7-10V
[ A
AM
2 1G, (+) ECU
Fusible Link Ignition Switch
Ne
i IGt
1Gf
Ignition Coil
w/ Igniter
Eo1

L —1n

Eo Nordstal ve

[Nsw|

foufw [ v Jocfis | ] Jenefne

ARG

€ No20 1Gr €,

EEDENCEET

[ T«]
| [esJowo[seolen]

FI0617

FI0605

(I There is no voltage between ECU terminals IGt and E; .

(ldling)

@ Check that there is voltage between ECU terminal IGt and

body ground. (ldling)

IGt
S Es
v +3
F10191
ECU 2
IGt

Y

y OK

body ground.

Check wiring between ECU terminal E; and

Refer to No. 1.

BAD

BAD

K
\ 0]

Check
distributor.

wiring between igniter and

BAD

Repair or replace.

oK
y

Check distributor.

BAD

Repair or replace.

F10559

oK

Check wiring between ECU and

igniter.

BAD

Replace.

oK
L

Check igniter. {See p

BAD
age 1G-5)

Repair or replace.

oK

Try another ECU.

Repair or replace.
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No. Terminals Trouble Condition STD Voltage
STA — Ex No voltage Ignition switch ST position 6 — 12V
Starter
=3
iy
(Terminal 50)
ECU
Fusible Link AM ST IG
<}}r——0—/ﬂ—( STA
Ignition Neutral Start
Switch  Switch (for A/T)
EOI
T
Battery | —
4 Ignition Switch
I_ ———n (U

17
€0 vordstal ve [vswl[rou[w [+ TiocTior [ T Tene]ne T Tvlv[raparie,

02diGe| €, |

™
3

o v e [orfvelvrald| T Jen Jmolerolon] @

F10605

No voltage between ECU terminals STA and E; .

(IG S/W ST)

A

Check starter

OK Check wiring between ECU and

operation.

ECU
——[" 100 [P0 'TE"- || K|
[m] 000y Ol |B|®inim
\*\, El
\' s %
F10211
STA
(Terminal 50)

S

.

\\
Starter '\

BN

N

BAD

ignition switch terminal ST.

OK BAD
1

Repair or replace

Y

Check wiring between ECU terminal E; and
body ground.
oK BAD
\ \
Try another ECU. 1 Repair or replace

\

and ignition switch.

Check fusible link, battery, wiring | BAD

Repair or replace

OK

\

(IG S/W ST)

Check that there is voltage at STA (50) terminal of starter.
STD voltage: 6 — 12V

OK
1

NO
A

Check starter.
(See page ST-3)

Check wiring between ignition switch
ST terminal and starter STA (50)
terminal.
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Ignition Switch

-

F1-36
No. Terminals Trouble Condition STD Voltage
No. 10 — Ex .- .
6 No. 20 — E; No voltage Ignition switch ON 9 — 14V
Fusible Link 1G, Solgnoid
<[}~ Resistor
Ignition Switch (+) R
= =)
ECU
1 Injectors No. 10
TBattery I ——INe. 20
Eox

T

to o dsTa] ve [vsw[Fou{ w [ 7 JiocJio T ERE

T lw] vs rnAFAn'l‘s.

e No2d i ] €] |face IstT [ e [ox[vecfvralrng I

1€ Jowo[seo]en] e

F10605

e

No voltage between ECU terminals No. 10 and/or No. 20 and

Eo:- (IG S/W ON)

Check that there is specified voltage between resistor terminal
STD voltage: 9 — 14V

(+) and body ground.

Fi0144

Solenoid 5
(—)~ Resistor -

(+)

— @

\ -~ | Voltmeter

OK NO
Y

Check fuse, fusible link and | BAD

ignition switch.

Repair or replace

OK
Y

Check wiring between BAD

solenoid resistor and battery.

Repair or replace

(—) and body ground.

Check that there is specified voltage between resistor terminal
STD voltage: 9— 14V

OK

NO

Check resistance of magnetic coil in
each injector. STD resistance: 1.5—3.0 Q

Replace resistor.

oK BAD

Check wiring between ECU and
resistor.

Replace injector.
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No. Terminals Trouble Condition STD Voltage
No trouble (CHECK ENGINE
W — E N | .
k o voltage light off) and engine running 8 — 14V
r TN
Fuse "CHECK ENGINE”
ENGINE | Light
(15A) ECU
Combination Meter r Eox
T e T T T T e =
ET.FJM({SYALV; Insw rw[ w ‘ T InDLImr‘ [ l‘“‘ﬂ‘ l lv:l vs frra aArﬂ.s, L J
Expo2dic €, |[acd  [rsw[ Te: [ox[vecfvrafrndg 1 [e. Jowofseofex] -8

0 No voltage between ECU terminal W and E;.

(Idling)
- Y
[:(l} Check that there is voltage between ECU terminal W
O o @ and body ground.
O
& NO OK
\
FIO610 Check wiring between ECU terminal E; and body
ground.
@ oK BAD
\
Try another ECU. Repair or replace
|
Check ENGINE fuse (15A) and BAD Repair or replace
Check Engine light. o P P
oK
FI0611
1
Check wiring between ECU BAD Repair or replace
@ terminal W and fuse. P plac

FI10552
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£10613

A

No. Terminals Trouble Condition STD Voltage
Ve — Ez Ignition - 4—-9V
Vs — Ez2 switch Measuring plate fully closed 0.5 —-25V
8 No voltage ON -
Vs — E2 Measuring plate fully open 5-8V
Vs — E2 Idling - 25— 55V
[+B
\——o-<
% Vc
Vs \\//c
E2 Es
2
Air Flow
Meter
p —, EOl
Air Flow Meter = L——J
o' Vo 1 L I
FC El EZ VB|Vc|Vs ITHA Eo puasofsTal ve Tw]r Joficed | ke ne | v:Tv- rualeart +8,
E G| €, [acv] Trow]  Tea | ox[vec[vrafnev] | Tea fowo|seofen] -2
F10605
ECU @ e Vec — E2, Vs — E2
Me=s —
L “, 0000000 mL:IH 1 0 No specified voltage at ECU terminals Vc or Vs and E,
: (IG S/W ON)
CJ
0
o] 1
® Check that there is voltage between ECU terminals +B and E,.
(IG S/W ON)
F10612
OK NO
ECU @
Refer to +B — E2
— — [—] 1
l =) - Eﬁ @ Check air flow meter. trouble section.
NO OK
C_1
©

Replace or repair air
flow meter.

Check wiring between ECU and

air flow meter.

Air Flow Meter

(Eeszeag

OK

NO

A

Try another ECU.

Replace or repair wiring.
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F1-39

Terminals

Trouble

Condition

STD Voltage

THA — E2

No voltage

Ignition switch
ON

Intake air temperature 20°C

(68°F)

2—-6V

\-—o-

Air Flow Sensor
(Air Flow Meter)

THA STHA
)
E2 E ECU
Eo;

FelE €, [Velve [vs[mm

{:__W

Y

1
ve | vs [THaBaTY -8,

o Vo 1gsTA] Ve

Il 8 R 2

€ f¥0.2d 161 | €4

] ]

Te: [ ox]vec[vrajmm

F10605

ECU

2zl

@

(IG S/W ON)

No voltage between ECU terminals THA and E,.

)

@

Check that there is voltage between ECU terminal +B and
body ground. {1G S/W ON)

OK

NO

® Check air thermo sensor.

Refer to section 1.

ECU

[T
0

BAD

OK

Replace air flow
meter.

thermo sensor.

Check wiring between ECU and air

OK

BAD

Try another ECU.

Repair or replace
wiring.
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No. Terminals Trouble Condition STD Voltage
Ignition switch Coolant temperature 80°C
THW — E» N it .5 — 2.
10 2 o voitage ON (176°F) 0.5 —-25V
£+B
Waster Thermo
Sensor
I
THW THW
r’V\/\N\—“’ = Y e
] )
ECU
r )
Water Thermo Sensor = »
|5 a5 | D T e AR S | L
E,| sl v fam| o] 5 17 [oi o] | v~ |[ ] vl Frnparis,
- . podic| €| o Tsef [ Tovidvralin | ¢ Jswo[srolex] s

F10605

No voltage between ECU terminals THW and E,.

© (IG S/W ON)

ECU THW
A\ \
=] =] (=] v
ssslsss o ,
@ Check that there is voltage between ECU terminal +B and
body ground. (1G S/W ON)
E,
OK NO
Vi
— F10558
® Check water thermo sensor. Refer to section 1.
@ BAD oK
p
+B ’ ’
ECU Replace water Check wiring between ECU and
@D =1 =) thermo sensor. water thermo sensor.
;88 IUHE 10000 (mia]mw]

OK

BAD

Try another ECU.

Repair or replace
wiring

F£10010
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No. Terminals Trouble Condition STD Voltage
1 B/K — Es No voltage Stop light switch ON 8 - 14V
)
Fuse STOP Stop Light Switch
Fusible Link (15A)
R o~ ‘o B/K
j ECU
Stop Light Switch Eos
-
ll Battery L
i -
1 B/K A —g L 1 [ AT — 1L
L Ey,.[Ncﬁ\/: nsw ;gu]wTY ]'O‘l'c'l 1 _]KNlbv 1 Ivr[v‘l*nuauﬁ'.a,
= Soferdio] e ] J[a] ] [ [ovfve iAol 1 [eawolsolen]
FI0605

[

A No voltage between ECU terminals B/K and E; .

FI0614

ECU

| ER

i

A

\
A
_—

B/K

T

J o

FI0615

— o]
esserrariana

F10552

® Check that there is voltage between ECU terminal B/K and
body ground when the brake pedal is depressed.

NO OK

ground.

©) Check wiring between ECU E; and body

OK

]

BAD

Try another ECU.

Repair or replace

Check STOP fuse (15A) and stop| BAD
light switch.

OK
Check wiring between ECU BAD

Repair or replace

terminal B/K and battery.

Repair or replace
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FUEL SYSTEM
Fuel Pump

Arm/ature Assembly

_/
INLET wp Relief Valve
I
— !
(I >
Check Valve
—
B4284
Circuit Opening Relay Fuel Pump
EFI
Fuse (15A)
OO
IGNITION
Fuse

(7.5A) Fuel Pump
Air Flow Meter Switch

lgnition
Switch ECU STA /"l

Fuel Pump
Check Connector

|
—

| Battery

it
|

I

-
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Fi0577

Fl10011

Fi0013

ON-VEHICLE INSPECTION

1.

CHECK FUEL PUMP OPERATION
(a) Turn on the ignition switch.
NOTE: Do not start the engine.

(b) Short the terminals Fp and +B of the check con-
nector (diagnosis).

{c) Check that there is a pressure in the hose to the cold
start injector.

NOTE: At this time, you will hear fuel return noise from
the pressure regulator.

(d} Remove service wire and install the rubber cap to the
check connector.

(e} Turn off the ignition switch.
If there is no pressure, check the following parts.
¢ Fusible link
e Fuse (EFl 15A, IGN. 7.5A)
e (Circuit opening relay
e Fuel pump

¢ Wiring connections

CHECK FUEL PRESSURE
{a) Check the battery voltage above 12 volts.

(b) Disonnect the cable from the negative terminal of
the battery.

(c) Disconnect the wiring connector from the cold start
injector.

(d) Put a suitable container or shop towel under rear end
of the delivery pipe.

(e} Slowly loosen the union bolt of the cold start injector
hose and remove the bolt and two gaskets from the
delivery pipe.

(f) Drain the fuel from the delivery pipe.
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F10014

FI0577

F10015

F10016

(g) Install a gasket, SST, another gasket and union bolt
to the delivery pipe as shown in the figure.

SST 09268-45011
(h) Wipe off any splattered gasoline.
(i) Reconnect the battery cable.

(j) Short both terminals of the fuel pump check con-
nector with a wire.

(k) Turn on the ignition switch.
(I) Measure the fuel pressure.

Fuel pressure: 2.3 — 2.7 kg/cm?
(33 — 38 psi, 226 — 265 kPa)

If high pressure, replace the pressure regulator.
if low pressure, check the following parts.

e Fuel hoses and connection
e Fuel pump
e Fuel filter
® Pressure regulator
(m) Remove the service wire from the service connector
(n) Start the engine.
(o) Disconnect the vacuum sensing hose from the pres-
sure regulator and plug it off.
(p) Measure the fuel pressure at idling.

Fuel pressure: 2.3 — 2.7 kg/cm?
(33 — 38 psi, 226 — 265 kPa)

(g} Reconnect the vacuum sensing hose to the pressure
regulator. :

(r) Measure the fuel pressure at idling.

Fuel pressure: 1.9 — 2.2 kg/cm?
(27 — 31 psi, 186 — 216 kPa)

If not pressure, check the vacuum sensing hose and pres-
sure regulator.

(s) Stop the engine. Check that the fuel pressure remains
above 1.5 kg/cm? (21 psi, 147 kPa) for 5 minutes
after the engine is turned off.

If not within specification, check the fuel pump, pressure

regulator and/or injectors.

(t) After checking fuel pressure, disconnect the battery
ground cable and carefully remove the SST to prevent
gasoline from splashing.

(u) Using new gaskets, reconnect the cold start injector
hose to the delivery pipe.

(v) Connect the wiring connector to the cold start 1.
jector.

(w) Check for fuel leakage.
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REMOVAL OF FUEL PUMP

Fuel Pump

f Fuel Pump Filter

Rubber Cushion——@@

Fuel Pump Bracket

Clip

F10531

F10492

F10493

DRAIN FUEL FROM FUEL TANK
WARNING: Avoid smoking and open flame when work-
ing on the fuel pump.

REMOVE FUEL TANK

REMOVE FUEL PUMP BRACKET FROM FUEL TANK
(a) Remove the seven bolts.
(b} Pull out the fuel pump bracket.

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Remove the two nuts and disconnect the wires from
the fuei pump.

(b) Pull off the bracket from the lower side of the fuel
pump.
(c) Remove the fuel pump from the fuel hose.



Fl-46

EFI SYSTEM — Fuel System

Fi0249

F10483

F10492

5.

REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Remove the rubber cushion.
(b) Remove the clip and pull out the filter.

INSTALLATION OF FUEL PUMP
(See page FI1-45)

1.
2.

INSTALL FUEL PUMP FILTER TO FUEL PUMP

INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(a) Insert the outlet port of the fuel pump into the fuel
hose.

(b) Install the rubber cushion to the lower side of the fuel
pump.

(c) Push the lower side of the fuel pump, together with
the rubber cushion, into the fuel pump bracket.

INSTALL FUEL PUMP BRACKET
{a) Place the bracket with a new gasket on the fuel tank.
(b) Install the tighten the seven bolts.

INSTALL FUEL TANK

When installing the fuel tank, refer to FI-55 for the instal-
fation position of the protector and hose and the tighten-
ing torque.

After installation, check for leaks.
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Cold Start Injector

Wiring Connector
lgnition
Switch

Cold Start Start Injector

Solenoid Coil sT  Injector Time Switch

+B o—
Injection STA( TJ TJ] [STA
\ Fuel
-

Spring Solenoid Coil

1

Point

REMOVAL OF COLD START INJECTOR

REMOVE COLD START INJECTOR
(a) Disconnect the cold start injector wire.

(b) Remove the fuel pipe between the cold start injector
and fuel delivery pipe.

(c) Remove the cold start injector wire gasket.

(d) Put a suitable container or shop towel under rear end
of the delivery pipe.

F10013

INSPECTION OF COLD START INJECTOR

1. MEASURE RESISTANCE OF COLD START INJECTOR
— Using an ohmmeter, check the resistance of the injector.

_n Resistance: 2 — 4 Q
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Gasket

SST

E—— Union Bolt

F10013

2.

CHECK INJECTION OF COLD START INJECTOR

(a) Install the gasket, SST (two unions), another gasket
and two union bolts to the delivery pipe and injec

(b} Connect the SST (hose) from the unions.
SST 09268-41045

(c) Connect the SST (wire) to the injector.
SST 09842-30050

NOTE: Position the injector as far away from the battery
as possible.

(d) Put a container under the injector.
(e) Turn on the ignition switch.
NOTE: Do not start the engine.

(f}  Short both terminals of the fuel pump check connec-
tor with a service wire.

(g) Connect the test probes of the SST to the battery and
check that the fuel spray is as shown.

SST 09842-30050

NOTE: Perform this check within the shortest possible
time.

(h) Disconnect the test probes from the battery and check
that fuel does not leak from the injector.

Fuel drop: Less than one drop of fuel per minute

(i} After checking, restore the following to the previc
state.

Fuel pump check connector
Ignition switch

SST

Cold Start injector

Injector wiring

INSTALLATION OF COLD START INJECTOR
INSTALL COLD START INJECTOR

(a) Using new gaskets, install the cold start injector and
two bolts.

(b) Install the fuel pipe between the cold start injector
and fuel delivery pipe with new gaskets.

(c) Connect the cold start injector wire.
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Pressure Regulator

\; :‘ A
TO RETURN HOSE

=

=

FROM DELIVERY PIPE

F10017

F10018

ON-VEHICLE INSPECTION
CHECK FUEL PRESSURE (See page FI-43)

REMOVAL OF PRESSURE REGULATOR

1.
2.

DISCONNECT VACUUM SENSING HOSE
DISCONNECT FUEL HOSE

{a) Put a suitable container or shop towel under the
pressure regulator.

(b) Disconnect the fuel hose from the pressure regulator.

REMOVE PRESSURE REGULATOR
Remove the lock nut, and remove pressure regulator.

INSTALLATION OF PRESSURE REGULATOR

1.

INSTALL PRESSURE REGULATOR

Install the pressure regulator and lock nut.
Torque the lock nut.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)
CONNECT FUEL HOSE
CONNECT VACUUM SENSING HOSE
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Injector

Plunger

Wiring Terminal

Needle Valve

INJECTION INLET

Coil

ON-VEHICLE INSPECTION

1. CHECK INJECTOR OPERATION
Check for operating sound from each injector.

{a) With the engine running or cranking, use a soud
scope to check that there is normal operating noise
in proportion to engine rpm.

Injector <

Injector {b) If you have no sound scope, you can check the injec-
Sound Scope

tor transmission operation with your finger.

if no sound or an unusual sound is heard, check the
wiring connector, injector, resistor or injection signal
from ECU.

Ohmmeter

2. MEASURE RESISTANCE OF INJECTOR
(a) Unplug the wiring connector from the injector.

{b) Using an ohmmeter, check the continuity of both
terminals.

Resistance: 1.5 — 3.0 Q

f REMOVAL OF INJECTOR
\%\\ 1. REMOVE CHAMBER WITH THROTTLE BODY
i - (See steps 8 to 12 on page EM-13)

2. DISCONNECT WIRES
(See step 13 on page EM-13)

3. DISCONNECT FUEL HOSE FROM DELIVERY PIPE
(See step 14 on page EM-13)
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Do not remove
injector cover

Original Pipe—C ? SST
s |

FI0577

Pressure
Regulator

Battery

4.

REMOVE DELIVERY PIPE WITH INJECTORS

Remove two bolts and then remove the delivery pipe with
the injectors.

NOTE:

1. When removing the delivery pipe, be careful not to
drop the injectors.

2. Do not remove the injector cover.

INSPECTION OF INJECTOR

1.

TEST INJECTION OF INJECTORS

CAUTION: Keep clear of sparks during the test.
(a) Connect the SST to the fuel filter outlet.
SST 09268-41045

(b) Connect the SST to the pressure regulator and the
injector.

SST 09268-41045

{¢) Hold the injector and hose with SST.
SST 09842-30020
(d) Put the injector into the graduated cylinder.

NOTE: Install a suitable vinyl hose onto the injector to pre-
vent gasoline from splashing out.

{e) Connect the ground cable to the battery.

(f)  Turn the ignition switch ON.

NOTE: Do not start the engine.

{g) Using a service wire, short both terminals of the fuel
pump check connector.

NOTE: Fuel pump will operate.

(h) Connect the SST to the battery for 15 seconds and
measure the injection volume with a graduated
cylinder.

Test each injector two or three times.If not within
specified volume, clean or replace.

SST 09842-30020
Volume: 40 — 50 cc/15 sec. (2.4 — 3.1 cuin.)

Difference between each injector: Less than 6 cc
{0.37 cu in.)



EFI SYSTEM — Fuel System

Pressure A
Regulator |
/ AN
,/:’ |
}@ ® -7 i|_Suitable
| Battery Container
1= o
Pattern A

NOTE: If not within specified volume, clean or replace the
injector.

(i) Remove the vinyl hose.

()7 Connect the SST to the battery, and test the injec-
tion spray pattern in a suitable container.

WARNING: Be careful to keep clear of sparks during the
test.

Proper injection spray pattern:

* A fine mist spreading out into a conical shape (pat-
tern A).

Faulty injection spray pattern:

® Injection is in 1 or more streams, not forming into
a conical shape (pattern B).

* Imperfect conical shape (pattern C).

NOTE: If injection spray pattern is not within specifica-
tion, clean or replace the injector.

TEST LEAKAGE

(a) From the previous condition, disconnect the SST from
the battery and check the fuel leakage from the in-
jection nozzle.

SST 09842-30020
Fuel drop: Less than one fuel drop of fuel per minute
(b) Disconnect the battery ground cable.

Remove the SST and disconnect the service wire from
the fuel pump service connector.

SST 09268-41045



EFl SYSTEM — Fuel System FI-53

O-Ring

Grommet

O-Ring CORRECT

Grommet Deluvery Pnpe
Injector

F10019

INSTALLATION OF INJECTORS

1.

INSTALL INJECTORS INTO DELIVERY PIPE
(a) Install the grommet and a new O-ring to the injector.

(b) Apply a thin coat of gasoline to the O-rings and in-
stall the injectors into the delivery pipe.

INSTALL DELIVERY PIPE WITH INJECTORS

(a) Install the four insulators into the injector hole of the
intake manifold.

(b) Install the injectors together with the delivery pipe to
the manifold.

(c) Make sure that the injectors rotate smoothly.

NOTE: If the injectors do not rotate smoothly, probable
cause may be incorrect installation of O-rings. Replace O-
rings again after removing the injectors.

(d} Install and torque the bolts.

Torque: 195 kg-cm (14 ft-lb, 19 N-m)

CONNECT FUEL HOSE TO DELIVERY PIPE
(See step 5 on page EM-30)
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FIO577

4.

CONNECT WIRES
(See step 5 on page EM-30)

INSTALL CHAMBER WITH THROTTLE BODY
(See step 7 on page EM-30)

CONNECT CABLES TO BRACKET
(See step 11 on page EM-31)

CHECK FOR FUEL LEAKAGE

{a) With the ignition switch ON, use a service wire to
short both terminals of the fuel pump check
connector.

(b) Check for fuel leakage.

(c) Remove the service wire from the fuel pump check
connector.
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Fi-565

Fuel Tank and Line

Delivery Pipe Air Intake Chamber

Fuel Filter
Pressure gha.rcoal
Regulator anister

Fuel Filler

C
Fuel Tank ap

5/ Fuel Filler Cap

Inlet Box

°&
- Inlet Pipe
7 e

S )

e,

/\

Fuel Pump
Assembly

MAQ0066

Torque: 185 kg-cm (13 ft-Ib, 18 N-m)

310 kg-cm (22 ft-lb, 30 N-m)

2 —-5mm
(0.08 — 0.20 in.)

b J
r—-—Clip

0-3mm(0—-0.12in.)

Hose

81219

PRECAUTIONS

1. Always use new gaskets when replacing the fuel tank or
component parts.

2. Apply the proper torque to all tightening parts.

INSPECT FUEL LINES AND CONNECTIONS

{a) Inspect the fuel lines for cracks, or leakage and con-
nections for deformation.

(b) Inspect the fuel tank vapor vent system hoses and
connections for looseness, sharp bends or damage.

(c) Inspect the fuel tank for deformation, cracks, fuel
leakage or tank band looseness.
(d) Inspect the pipe for damage or fuel leakage.

(e) The hose and tube connections are as shown in the
illustration.

If a problem is found, repair or replace the parts as neces-
sary.
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AIR INTAKE SYSTEM
Air Flow Meter

Compensation Plate

Potentiometer

Compensation Plate To air intake

Damping Chamber
Return Spring

Air Thermo AIR
Sensor CLEANER
SIDE

AIR

From INTAKE

Air By-pass Passage

air cleaner Measuring Plate \ (SZ:-[I)AEMBER
Measuring Plate Air By-pass Passage
ON-VEHICLE INSPECTION
FcE1E2 Ve Vc Vs THA
Ohmmeter MEASURE RESISTANCE OF AIR FLOW METER
= B (a) Unplug the wiring connector from the air flow met
~ f Air Flow (b) Using an ohmmeter, measure the resistance between
Meter each terminal.
e
@ ] tB:rtr:\\;g:{; Resistance Temperature
E2 — Vs 20 — 4009 -
E2 — Ve 100 — 300 Q —
b e 1 E2 — Ve 200 — 400 Q -
2 :
! | E2 — THA 10 — 20 KQ —20°C ( —4°F)
: ! 4 — 7KQ 0°C ( 32°F)
:q»_ BN ¢ 2 — 3KQ 20°C ( 68°F)
FclE1|E2|VB|VCc|Vs|THA 0.9 — 1.3KQ 40°C (104°F)
0.4 — 0.7 KQ 60°C (140°F)
E: — Fc Infinity -
If not within specification, replace the air flow meter.

REMOVAL OF AIR FLOW METER
1. DISCONNECT AIR HOSES

2. DISCONNECT AIR FLOW METER CONNECTOR

3. REMOVE AIR FLOW METER
Remove the bolt and three nuts.
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FlI-57

Fec E, E, Vs
CI D D O

Measuring

INSPECTION OF AIR FLOW METER

MEASURE RESISTANCE OF AIR FLOW METER

Move the measuring plate and, using ohmmeter, measure
the resistance between each terminal.

Between Resistance (£2) Measurin_g plate
terminals opening
Infinity Fully closed
E1 — F
k ¢ Zero Other than
closed position
20 — 400 Fully closed
Ez — Vs
Fully closed to
20 — 1,00 .
0 0 fully open position

NOTE: Resistance between Ez and Vs will change in ac-
cordance with the measuring plate opening.

INSTALLATION OF AIR FLOW METER

1. INSTALL AIR FLOW METER
Install the three nuts and a bolt.

2. CONNECT AIR FLOW METER CONNECTOR
3. INSTALL AIR HOSE
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Air Valve

AT LOW TEMPERATURE

Gate Valve

From intake air
connector pipe

Bi-metal

chamber

AFTER WARM-UP

Heat Coil

F10021

Fi0022

F10020

ON-VEHICLE CHECK

1. CHECK OPERATION OF AIR VALVE
Check the engine RPM by pinching shut the air hose.
At Low Temp. (Coolant Temp. : below 60°C or 140°r)

¢ When the hose is pinched, the engine RPM should
drop.

After warm-up

e When the hose is pinched, check that the engine
RPM does not drop more than 50 RPM.

2. MEASURE RESISTANCE OF AIR VALVE

Using an ohmmeter, measure the heat coil resistance of
the air valve.

Resistance (Ep-E+): 39-59 Q

REMOVAL OF AIR VALVE
1. DISCONNECT TWO AIR VALVE HOSES

2. DISCONNECT AIR VALVE CONNECTOR
3. DISCONNECT WATER BY-PASS HOSE

4. REMOVE AIR VALVE
Remove the two bolts and the air valve and gasket.
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INSPECTION OF AIR VALVE
CHECK OPENING CONDITION OF AIR VALVE

O Adjusting S . .
&)Sen Justing Sorew Check that the valve opens slightly, as illustrated, when
room temp. is about 20°C (68°F).

When the room temp. is approx. 20°C (68°F)

INSTALLATION OF AIR VALVE

1. INSTALL AIR VALVE
Use a new gasket and install the air valve and two bolts.

2. CONNECT WATER BY-PASS HOSE
3. CONNECT AIR VALVE CONNECTOR

4. CONNECT TWO AIR VALVE HOSES

F10020

Throttle Body

FIOB09 FIO504

ON-VEHICLE CHECK

1. CHECK THROTTLE BODY
{a) Check that the throttle linkage moves smoothly.

FIO599
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(b) Check the vacuum at each port.
e Start the engine.
e Check the vacuum with your finger.

Port No. At idling At 3,000 rpm
E No vacuum Vacuum
R No vacuum Vacuum
P No vacuum Vacuum

FI0595

2. CHECK THROTTLE POSITION SENSOR
Check the resistance between the terminals.
e Unplug the connector from the sensor.

e Insert a thickness gauge between the throttle stop
screw and stop lever.

e Using an ohmmeter, check the resistance between
each terminal.

FI0607

_ IS:? ra?dcitzit‘:::er?\:v Between terminals Resistance
Vee | ] 0 mm (0 in.) VTA — E, 0.2 — 0.8k
Hl-vTA ' 0.57 mm (0.0224 in.) iDL —E; Less than 2.3 k.
FM\L'JLL*—'DL \ l 0.85 mm (0.0335 in.) IDL — E, Infinity
:j E2 Throttle vaive fully
'L E, IDL VTA VchI opened position VTA - B, 3.3—10kQ
- - - - Vee — E, 3 —7kQ

REMOVAL OF THROTTLE BODY

1. REMOVE AIR INTAKE CONNECTOR

2. DISCONNECT FOLLOWING HOSES:
(a) No. 1 and No. 2 water by-pass hoses

(b) PCV hose from the throttle body
(c) Label and disconnect the emission control hoses.

Fi0594

3. DISCONNECT THROTTLE SENSOR CONNECTOR

4. REMOVE THROTTLE BODY

Remove the four bolts and remove the throttle body and
gasket.

FI0606
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Fl-61

FI0596

Throttle Stop Screw

Throttle Lever

F10028

F10027

=

Vacuum
advance port

AIR INTAKE AIR CLEANER
CHAMBER SIDE
SIDE

FI0608

INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY BEFORE INSPECTION

{a) Wash and clean the cast parts with a soft brush in
carburetor cleaner.

(b) Using compressed air, blow all passages and apertures
in the throttle body.

CAUTION: To prevent deterioration, do not clean the
throttle position sensor.

CHECK THROTTLE VALVE

(a) Check that there is no clearance between the throt-
tle stop screw and throttle lever when the throttle
valve is fully closed.

(b) When the throttle valve is fully closed, check that ad-

vancer port is located on the air cleaner side as shown
in the figure.

If not, adjust the throttle valve closing angle.

NOTE: Do not adjust the throttle valve closing angle if
unnecessary.

IF NECESSARY, ADJUST THROTTLE STOP SCREW

(a) After loosening the lock nut of the throttle stop
screw, loosen the stop screw until it is about to touch
at the lever.

(b) Have the throttie stopper screw touch the lever.
Then screw it in 1/4 turns and lock it with the lock
nut.

{c) After installation of the throttle body, make sure that
engine rpm.

CHECK THROTTLE POSITION SENSOR
(See step 2 on page FI1-59)

IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

{a) Loosen the two screws of the sensor.
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Fi0607

(b) Insert a thickness gauge (0.47 mm or 0.0185 in.)
between the throttle stop screw and lever, and con-
nect the ohmmeter to terminals IDL and E,.

Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure the sensor with two
screws.

(e} Using a thickness gauge, recheck the continuity be-
tween terminals IDL and E, .

Clearance between

lever and stop screw Continuity (IDL — E;)

0.57 mm (0.0224 in.) Continuity

0.85 mm (0.0335 in.) No continuity

INSTALLATION OF THROTTLE BODY
1. INSTALL THROTTLE BODY
Using new gaskets, install the throttle body and four bolts

2. CONNECT THROTTLE SENSOR CONNECTOR
3. CONNECT FOLLOWING HOSES:

{a) Emission control hoses
(b) PCV hose to throttle body
(c) No. 1 and No. 2 water by-pass hoses.

4. INSTALL AIR INTAKE CONNECTOR
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ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts

Circuit Opening Relay
Fuel Pump

Solenoid Resister

Air Intake
Chamber

Throttle Body

- 22 Injector
Throttle Position Sensor %@g& l £

Delivery Pipe k $\9%4 )

CA
3\
ooy 3\
o Q)
=l
A 2P
> \p)

Cold Start Injector
Time Switch

M
Water Thermo Sensor Q C ) e
e

Air Valve Main Relay
Cold Start
Injector
Air Flow Meter Service Connector
Ox Sensor

A039356
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Main Relay

Main Relay

Fuse EFI (15A) ( )
+B

Fusible Link
<]~ ECU
Ignition Switch f;u;eAIGN
Fusible Link (7.5A)
E,

T

| Battery L

- -

-

F10032

INSPECTION OF MAIN RELAY

1. CHECK MAIN RELAY OPERATION
(a) Turn on the ignition switch.

(b) At this time an operation noise will occur from tt..
relay.

Main Relay

\ |

F10033

2. MEASURE RESISTANCE OF MAIN RELAYS
{a) Remove the main relay from the relay block.

-y

(b) Measure the resistance between each terminal.

— E‘”

U Between terminals Resistance (Q)
Main rela 1-2 60 — 80
in relay 3-4 Infinity

&
N

: A03958
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Circuit Opening Relay

Main Relay

gnition Switch ST,

}TB

Circuit
Opening
Relay

Air Valve

Fuel
Pump

Fuel Pump Check

)

2

So Fuel Pump

= Switch

5]

O | Air Flow Meter

e . -IL b

ECU STA
ECU +B
STA

F10034

Voltmeter

Fp Fc +B STA

Fc E1>

E,

INSPECTION OF CIRCUIT OPENING RELAY

1.

CHECK CIRCUIT OPENING RELAY OPERATION

(a)
(b)

(c)

Remove the left kick panel.

Using a voltmeter, check that the meter indicates
voltage at Fp terminal during engine cranking and

running.

Stop the engine.

MEASURE RESISTANCE OF CIRCUIT OPENING RELAY

(a)
{b)

Disconnect the connector.

Measure the resistance between each terminal.

Between terminals

Resistance (Q)

STA — E1
+B — Fc
+B — Fp

17 — 25
88 — 132
Infinity
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Solenoid Resistor

Fusible Link 1G,

Solenoid
Q’ - Resistor
Ignition Switch (+) mm—

(=) (=) ECU

Injectors

p

1t —yNo. 10

Battery No. 20

i [ —

-
+
!
1

INSPECTION OF SOLENOID RESISTOR

MEASURE RESISTANCE OF SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between -~ ™
and other terminals.

Resistance: 2 — 3 Q each

No. 10 No. 20 +B
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Start Injector Time Switch

Ignition Switch (ST,)

STA >§|TJ STJ% STA

5

Start Injector
Time Switch

INSPECTION OF START INJECTOR TIME

SWITCH

MEASURE RESISTANCE OF START INJECTOR TIME SWITCH
(a) Disconnect the connector.

(b} Using an ohmmeter, measure the resistance between
each terminal.

" Between terminals Resistance (£2) Coolant temp.
F1003 20 — 40 below 30°C (86°F)
STA —STJ - -
40 — 60 above 40°C (104°F)

STA — Ground 20 — 80 -
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Water Thermo Sensor

407
201

N » OO
T T

RESISTANCE K$2

T 7T

0.8
0.6

T

0.2

0k
260 20 40 80 80 100 120 oo
(—4) (32) (68) (104) (140) (176) (212) (248) TEMPERATURE "C (°F)

INSPECTION OF WATER THERMO SENSOR

MEASURE RESISTANCE OF WATER THERMO SENSOR
(a) Disconnect the connector.

{b) Using an ohmmeter, measure the resistance betwecn
both terminals.

Resistance: Refer to the chart

F10010
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AN

e Connector

FI0579

Voltmeter

Ox Sensor
INSPECTION OF FEED BACK CONTROL

1.

CONNECT SST AND ANALOG VOLTMETER

Connect SST to the service connector and connect a volt-
meter to SST.

SST 09842-14010

Connect the (+) testing probe to the red wire of the SST
and (—) testing probe to the black wire.

WARM-UP ENGINE TO NORMAL OPERATING
TEMPERATURE

CONNECT A TACHOMETER TO ENGINE
RACE ENGINE AT 2,500 RPM FOR ABOUT 90 SECONDS
MAINTAIN ENGINE SPEED AT 2,500 RPM

CHECK THAT NEEDLE OF VOLTMETER FLUCTUATES 8
TIMES OR MORE IN 10 SECONDS

If not, inspect the EF| system and replace the Ox sensor,
if necessary.

STOP ENGINE
REMOVE VOLTMETER AND SST 09842-14010
INSTALL RUBBER CAP TO SERVICE CONNECTOR
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INSPECTION OF OX SENSOR

1. Warm-up the engine.

2.Connect a SST to the 4-terminal connector. SST 09842-14010

3. Using a voltmeter connect the positive probe to the red wire of the SST and negative testing probe
to the block wire.

4. Warm up the Ox sensor with the engine at 2,500 rpm for about 90 seconds.

Maintain engine speed at 2,500 rpm. J

\

Check that the needle of the voltmeter fluctuates 8 times 8 times or more Norma
or more in 10 seconds.
) Zero

Less than 8 times
Is there 3.75 V or more with the engine
running ?

NO CONTINUED
1.25Vv ? -
NO YES Less than Vv ON PAGE FI-71
YES

Repair

\

Remove the PCV hose on the lower flow side of | YES
the throttle valve and race the engine to 2,500 }

rpm. Check that the needle fluctuates 8 times or BAD

more in 10 seconds.

Check the ignition

Repair

system.
NO OK
\ Several dirty
Check for fouled plugs Repl iniect
spark plugs. eplace injector.
All dirty
Repair
Re-warm the Ox sensor.
1
Is there O V when Ox NO
sensor is disconnected
Replace Ox sensor. while the engine is YES
running ? Replace ECU.
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CONTINUED
FROM PAGE FI-72

Measure voltage.

Re-warm the Ox sensor
2,500 rpm.

Is there 3.75 V or more Repair
. . YES

with the engine

running ?

NO

Check for a short or open Short or open circuit Repair
circuit in the wiring between| P
the Ox sensor and ECU.

B R ——

After turning off the
engine, re-start without
depressing the accelerator
pedal.

Lean Replace ECU.

Open circuit

Replace Ox sensor.
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ECU

INSPECTION OF ECU
1. MEASURE VOLTAGE OF ECU

NOTE:

1. The ECU itself cannot be checked directly.

2. The EFI circuit can be checked by measuring the
resistance and voltage at the wiring connectors of the
ECU.

Check the voltages at the wiring connectors.
f e Remove the right kick panel.
ECU +B e Turn the igniton switch ON.
;E‘ = e 5B _ﬁ ] e Measure the voltage at each terminal.
- ‘ E
Vv + @’
Fi0122

NOTE: 1. Perform all voltage measurements with the connectors connected.
2. Verify that the battery voltage is 11V or above when the ignition switch is ON.

Voltage at ECU Wiring Connectors

Terminals Condition STD voitage
+B — E; Ignition switch ON 10— 14
BATT — E, - 10 —14
iDL - E, Throttle valve open 4-10
VTA — E, Ignition switch Throttle valve fully closed 0.1-1.0
ON Throttle valve fully open 45
Vee — E, - 4-6
IGt — E; Idling 07-10
STA-E, Ignition switch ST position 6—12
No.10 - E, Ignition switch ON 9-14
No. 20 — E,
W-—E, No trouble (CHECK ENGINE light off) and engine running 8—-14
Ve — E, o ) - 4 -9
Ignition switch Measuring plate fully closed 0.5-25
Vs — E, ON
Measuring plate fully open 5-8
Idling 25-75
THA — E, ignition siwtch ON Intake air temperature 20°C (68°F) 2—-6
THW — E, Ignition switch ON Coolant temperature 80°C (176°F) 05-25
B/K — E; Stop light switch ON 8—14
ECU Connectors
L — L[] I — L 1 — L ]
Eo1 INOo1OASTA| VF [NSW|fFpu]l W | T |!IDL]IGS KNK]| Ne Ve | Vs |THAIBATT +B;
Eox No.2d 1Gt | £, ACV| TSW E, | Ox | Vee [VTA|THW Ey [awD|SPD|B/K ]| +B
FI0605
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2. MEASURE RESISTANCE OF ECU
CAUTION:

1. Do not touch the ECU terminals.
2. The tester probe should be inserted into wiring con-

nector from the wiring side.

Check the resistance between each terminal of the wiring
connector.

e Remove the right kick panel.
FI0S52 e Unplug the wiring connectors from the ECU.

e Measure the resistance between each terminal of the
wiring connectors.

Resistance at ECU Wiring Connectors

Terminals Condition Resistance (k2)
DL — E, Throttle valve open Infinity
Throttle valve fully closed 0-0.1
VTA —E, Throttle valve fully open 33-10
Throttle valve fully closed 0.2-0.38
Vee — E, — 3-7
THA — E, Intake air temperature 20°C (68°F) 2-3
THW — E, Coolant temperature 80°C (176°F) 02-04
+B —~ E, - 0.2—-04
Ve — E, - 0.1-0.3
Vs — E, Measuring plate fully closed 0.02-0.1
Measuring plate fully open 0.02 -1
Ne — E, — 0.14 - 0.18
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Vce

VTA

IDL

FI10547

1,800 rpm<—2,130 rpm 1,800 rpm = 2,200 rpm

RPM

RPM

M/T

A/T

F10036 F10037

Fuel Cut RPM
INSPECTION OF FUEL CUT RPM

(a)
(b)

(c)

(d)

Start and warm up the engine.

Disconnect the throttle position sensor connector
from the throttle position sensor.

Short circuit termianls IDL and E, on wire connector
side.

Gradually raise the engine rpm and check that there is
fluctuation between the fuel cut and fuel return
points.

NOTE: The vehicle should be stopped.

M/T
A/T

Fuel Cut rpm Fuel Return rpm
2,130 rpm 1,800 rpm
2,200 rpm 1,800 rpm
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FUEL SYSTEM — Precautions, Troubleshooting

PRECAUTIONS

1. Before working on the fuel system, disconnect the cat
from the negative battery terminal.

2. When working on the fuel system, keep away from possi-

ble fire hazards and do not smoke.

3. Keep gasoline off rubber or leather parts.
4. Work on only one component group at a time to avoid con-

fusion between similar looking parts.

5. Keep work area clean to avoid contamination of the car-

buretor and components.

6. Be careful not to mix up or lose clips or springs.

TROUBLESHOOTING

Problem

Possible cause

Remedy

Page

Engine will not start/
Hard to start
(cranks ok)

Carburetor problems
¢ Choke operating
* Flooding
* Needle valve sticking or clogged
* Vacuum hose disconnected or
damaged
* Fuel cut solenoid valve not open

Repair as necessary

FU-4

Rough idle or stalls

Carburetor problems
¢ |dle speed incorrect
Slow jet clogged
Idle mixture incorrect
Fuel cut solenoid valve not open
Fast idle speed setting incorrect
(cold engine)
* Choke system faulty
* Secondary throttle valve not
closed

Perform on-vehicle inspection
of carburetor

FU-3

Engine hesitates/
Poor acceleration

Fuel line clogged
Carburetor problems
* Float level too low
¢ Accelerator pump faulty
e Power valve faulty
e Choke valve closed (hot engine)
¢ Choke system

Check fuel line
Repair as necessary

FU-4

Engine dieseling
(runs after ignition
switch is turned off)

Carburetor problems
* Linkage sticking
® |dle speed or fast
idle speed out of adjustment
¢ Fuel cut solenoid faulty

Repair as necessary

FU-4

Poor gasoline
mileage

Fuel leak
Carburetor problems
e Choke faulty
* Idle speed too high
* Deceleration fuel cut system
faulty
* Power valve always open

Repair as necessary
Perform on-vehicle inspection
of carburetor

FU-3

Insufficient fuel
supply to
carburetor

Fuetl filter clogged

Fuel pump faulty

Fuel line clogged

Fuel line bent or kinked

Replace fuel filter
Replace fuel pump
Check fuel line
Replace fuel line

FU-28
FU-30
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ON-VEHICLE INSPECTION

1.
2.

Fuel Level

REMOVE AIR CLEANER (See page FU-5)

CHECK CARBURETOR AND LINKAGE

(a) Check that the various set screws, plugs and union
bolts are tight and installed correctly.

(b) Check the linkage for excessive wear and missing
snap rings.

(c) Check that the throttle valves open fully when the ac-
celerator pedal is fully depressed.
CHECK FLOAT LEVEL

Check that the fuel level is about even with the correct level
in the sight glass.

If not, check the carburetor needle valve and float level,
and adjust or repair, as necessary.

COLD ENGINE

4. CHECK AUTOMATIC CHOKE (See page EC-55)
5. CHECK CHOKE OPENER (See page EC-58)
6. CHECK CHOKE BREAKER {(See page EC-57)
7. CHECK AAP SYSTEM (See page EC-61)
8. CHECK OUTER VENT CONTROL VALVE
HOT ENGINE
9. CHECK AUTOMATIC CHOKE {See page EC-55)
10. CHECK CHOKE OPENER (See page EC-58)
11. CHECK AAP SYSTEM (See page EC-61)
12. CHECK ACCELERATION PUMP
Open the throttle valve, and check that gasoline spurts out
from the acceleration nozzle. '
13. CHECK FUEL CUT SYSTEM (See page EC-63)
14. INSTALL AIR CLEANER (See page FU-24)
15. CHECK AND ADJUST THE IDLE SPEED
(See page FU-24)
16. CHECK AND ADJUST FAST IDLE SPEED

(See page FU-22)
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CARBURETOR
COMPONENTS

Metering Needle

Fuel Union

Metering Needle Guide Outer Vent Control Valve

Secondary Main Jet

Piston, Jet
and Valve

Idle Mixture Adjusting Screw

Idle Speed Adjusting Screw

Fast Idle Adjusting Screw

&€ : Non-reusable part
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FU0261

FU0260

REMOVAL OF CARBURETOR

1.

REMOVE AIR CLEANER

(a) Disconnect the emission control hoses.

{b) Disconnent the air intake hose.

{c) Remove the two mounting nuts and butterfly nut.
(d)} Lift the air cleaner off the carburetor.

DISCONNECT THROTTLE CABLE FOR AUTOMATIC
TRANSMISSION (See page AT-20)

DISCONNECT FOLLOWING HOSES FROM CARBURETOR
(a) Emission control hoses

(b) PCV hose from the flange

(c) Fuel hose

(d) Wiring connector

DISCONNECT ACCELERATOR LINKAGE

REMOVE CARBURETOR

(a) Remove the carburetor mounting bolts and nuts.
(b) Lift out the carburetor.

(c) Cover the inlet hole of the intake manifold with a cloth.
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DISASSEMBLY OF CARBURETOR

(See page FU-4)
The following instructions are organized so that you work
on only one component group at a time. This will help avoid

confusion from similar looking parts from different sub-
assemblies being on your workbench at the same time.

(a) To facilitate reassembly, arrange parts in order.
(b) Be careful not to mix up or lose clips or springs.
(c) Use SST (Carburetor Driver Set).

SST 09860-11011

Disassembly of Air Horn
(See page FU-4)
1. DISCONNECT TERMINAL FROM CONNECTOR

’ Pry up the locking lugs with a screwdriver and pull out the
terminals.

Lug

Wire

2. REMOVE METERING NEEDLE

Loosen the screw and remove the metering needle.

3. REMOVE AIR HORN ASSEMBLY

(a) Disconnect the fast idle link and air valve connecting
rod.

(b) Remove the five air horn screws and lift the air horn
from the body.

(c) Remove the air horn gasket.

FU0262

4. REMOVE FLOAT AND NEEDLE VALVE

(a) Remove the pivot pin and float with the needle valve.
(b} Remove the needle valve seat.

FU0264 FU0263
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5. REMOVE POWER PISTON
(a) Loosen the retainer screw.
(b) While holding the piston, rotate the retainer.
(c) Remove the power piston and spring.

FU0265

6. REMOVE OUTER VENT CONTROL VALVE

Loosen the three screws and remove the outer vent con-
trol valve.

FUO266
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FU0267

FU0268

FU0269

FU0270

FU0271

Disassembly of Carburetor Body

1.
2.

REMOVE DASH POT WITH BRACKET (FOR A/T)

REMOVE JETS AND POWER VALVE

{a) Using SST, remove the slow jet (1).
SST 09922-00010

(b) Remove the power valve with jet (2).

{c) Remove the metering needle guide (3) and secondary
main jet (4).

(d) Remove the plug (5) and primary main jet (6).

REMOVE FUEL CUT SOLENOID VALVE
Remove the solenoid valve from the carburetor body.

REMOVE ACCELERATION PUMP

Remove the four screws, pump housing, diaphragm and
spring.

REMOVE AUXILIARY ACCELERATION PUMP

Remove the three screws, pump housing, spring and di-
aphragm.

REMOVE IDLE-UP DIAPHRAGM
(a) Disconnect the idle up diaphragm link.
(b) Remove the idle up diaphragm.
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7. REMOVE CHOKE OPENER
(a) Disconnect the choke opener link.
(b) Remove the choke opener.

8. SEPARATE BODY AND FLANGE
{a) Remove the three screws.
(b} Separate the body and flange.

FU0273
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FU0274

Air

\

BATTERY

GENERAL CLEANING PROCEDURE
CLEAN DISASSEMBLED PARTS BEFORE INSPECTION

(a)

(b)
(c)
{d)

Wash and clean the cast parts with a soft brush and
carburetor cleaner.

Clean off the carbon around the throttle valve.
Wash the other parts thoroughly in carburetor cleaner.

Blow all dirt and other foreign matter from the jets,
fuel passages and restrictions in the body.

INSPECTION OF CARBURETOR
1. INSPECT FLOAT AND NEEDLE VALVE

(a)

(b)

(c)
{d)

(e)

Inspect the pivot pin (1) for scratches and excessive
wear.

Inspect the float (2) for broken lip or wear in the pivot
pin holes.

Inspect the spring (3) for breaks or deformation.

Inspect the needle valve (4) and plunger (5) for wear
or damage.

Inspect the strainer (6) for rust or breaks.

2. INSPECT POWER PISTON

Make sure that power piston moves smoothly.

3. INSPECT POWER VALVE
Check for faulty opening and closing action.

4. INSPECT FUEL CUT SOLENOID VALVE

(a)
{b)

Connect the terminals to the battery terminals.

You should feel a click from the solenoid valve when
the battery power is connected and disconnected.

If the solenoid valve is not operating properly, replace it.

(c)

Replace the O-ring.
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FL0275

FU0276

FU0278

FU0277

5.

INSPECT OUTER VENT CONTROL VALVE
(a) Check the valve and valve seats for damage.
{(b) Check that the valve rod moves smoothly.

{c) Connect the terminal to the battery terminal.

(d) You should feel a click from the control valve when
battery power is connected and disconnected.

If the control valve is not operating properly, replace it.

INSPECT CHOKE BREAKER DIAPHRAGM
{a)} Apply vacuum to the diaphragm.
(b) Check that the vacuum does not drop immediately.

(c) Check that the choke valve opens slightly when
vacuum is applied.

INSPECT CHOKE HEATER

Using an ohmmeter, measure the resistance, between the
terminal and heater housing.

Resistance: 20 — 22Q at 20°C (68°F)

INSPECT CHOKE OPENER DIAPHRAGM

{a) Apply vacuum to the diaphragm.

(b) Check that the vacuum does not drop immediately.
(c) Check that the link moves when vacuum is applied.
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9. INSPECT IDLE-UP DIAPHRAGM
(a) Apply vacuum to the diaphragm.
(b} Check that the vacuum does not drop immediate.y.
(c) Check that the link moves when vacuum is applied.

AV 8

FU0279
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FU-13

FU0273

FU0280

FU0281

FU0272

FU0271

ASSEMBLY OF CARBURETOR
NOTE: Use new gaskets and O-rings throughout.

Assembly of Carburetor Body
(See page FU-4)

1. ASSEMBLE CARBURETOR BODY AND FLANGE

(a)
(b)

Place a new gasket and flange in position on the body.

Install the three screws.

2. INSTALL AUXILIARY ACCELERATION PUMP IN ORDER,
AS SHOWN:

(a)
(b)
(c)
{d)

Diaphragm (with outer gasket)
Spring

Cover

Screws

3. INSTALL ACCELERATION PUMP IN ORDER AS SHOWN:

(a)
(b)
(c)
(d)
(e)

Spring

Diaphragm (with outer gasket)
Cover

Boot

Screws

4. INSTALL CHOKE OPENER

Install the choke opener, and connect the link.

4

INSTALL IDLE-UP DIAPHRAGM

Install the idle-up diaphragm, and connect the link.
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FUEL SYSTEM — Carburetor

Fu0268

FU0267

6.

INSTALL FUEL CUT SOLENOID VALVE

Install the solenoid valve with a new gasket into the
carburetor body.

INSTALL MAIN JETS, SLOW JET AND POWER VALVE

(a)
(b)
(c)

(d)
(e)
(f)

Install the primary main jet (1} over a new gasket.
Install the plug (2) over a new gasket.

Install the secondary main jet (3) and metering nee-
dle guide (4).

Install the power valve (5).
Assemble a new O-ring on the slow jet.
Using SST, install the slow jet (6).

SST 09922-00010

INSTALL DASH POT WITH BRACKET (FOR A/T)
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FU0266

FU0263 FU0283

FU0285 FUD284

FU0286 FU0284

Assembly of Air Horn
(See page FU-4)

1.

INSTALL OUTER VENT CONTROL VALVE
(a) Place a new gasket in position on the air horn.

(b} Install the outer vent control valve on the air horn with
the three screws.

INSTALL POWER PISTON
(a) Place the power piston spring and piston into the bore.

(b} While pushing the piston, rotate the retainer over the
piston.

(c) Tighten the retainer screw.

INSTALL FLOAT AND NEEDLE VALVE

(a) Install the valve seat over a new gasket into the fuel
inlet.

(b) Install the needle valve onto the valve seat.

(c) Insert the lip of the float under the wire of the needle
valve.

(d) Install the float and secure it with the pivot pin.

ADJUST FLOAT LEVEL

(a) Allow the float to hang down by its own weight.
Using SST, check the clearance between the float top
and air horn.

SST 09240-00014

NOTE: This measurement should be made without a
gasket on the air horn.

Float level (raised position): 9.8 mm (0.386 in.)
(b) Adjust by bending portion (A} of the float.

{c) Lift up the float and, using vernier calipers, check the
distance between the air horn and the float bottom.

Float level (lowered position): 48 mm (1.89 in.)
(d) Adjust by bending portion (B) of the float.
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5. ASSEMBLE AIR HORN AND BODY
(a) Put a new gasket on the body.
(b) Carefully assemble the air horn and body.

6. INSTALL FIVE SCREWS WITH OTHER PARTS AS
FOLLOWS:

(a) Install the fuel inlet bracket (1).

(b) Instal the number plate (2).

{c) Install the VCV clamp (3) and wire clamp (4).
(d) Connect the fast idle link.

oy /\?\ 0 7. INSTALL METERING NEEDLE

SN S (a) Install the metering needle with a collar.
{b) Hook the spring end into the hole.
(c) Insert a washer and tighten the screw.

8. INSTALL TERMINAL TO CONNECTOR

Outer Vent Fuel Cut (+) {a) Push in the terminal until it is securely locked in the
connector lug.

{b} Puli on the wire to confirm that it is securely locked.

Coil Housing Fuel Cut (~)
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FU0287

ADJUSTMENT OF CARBURETOR
NOTE: Use SST 09240-00014 to make adjustment.

1. CHECK AND ADJUST THROTTLE VALVE OPENING

Check the full opening angle of the primary and secondary
throttle valves.

Adjust by bending the respective first throttle arm levers
for the primary (1) and secondary (2).

Standard angle:
Primary — 90° from horizontal plane
Secondary — 90° from horizontal plane
2. CHECK SECONDARY TOUCH ANGLE

Check the primary throttle valve opening at the same time
the second throttle valve just starts to open.

Standard angle: 59° from horizontal plane

NOTE: Itis not necessary to adjust the secondary touch
angle.

3. CHECK AND ADJUST FAST IDLE SETTING

{a} Set the throttle shaft lever to the first step of the fast
idle cam as shown.

(b) With the choke valve fully closed, check the primary
throttle valve angle.

Adjust by turning the fast idle adjusting screw.
Standard angle: 23° from horizontal plane

4. CHECK AND ADJUST UNLOADER

With the primary throttle valve fully opened, check the
choke valve angle. Adjust by bending the primary throttle
arm.

Standard angle: 45° from horizontal plane
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FUEL SYSTEM — Carburetor

FU0288

FUO0289

5.

CHECK AND ADJUST CHOKE OPENER
(a) Apply vacuum to the choke opener diaphragm.

(b) Check that the fast idle cam is released to the four.
step. Adjust by bending choke opener lever A.

(c) Disconnect the vacuum hose.

(d) Close the choke valve and set the fast idle lever to
the first step.

(e) Check that there is clearance between the choke
opener lever and fast idle cam.

CHECK AND ADJUST IDLE-UP
(a) Apply vacuum to the idle-up diaphragm.
{b) Check the throttle valve opening angle. Adjust by

turning the adjusting screw.
Standard angle: 16.5° from horizontal plane

CHECK CHOKE BREAKER

(a) Apply vacuum to the choke breaker diaphragm.
(b) Close the choke valve by hand.

{c) Check the choke valve opening angle.
Standard angle: 42° from horizontal plane

CHECK AIR VALVE AND METERING NEEDLE

{a) Check that the air valve and metering needle move
smoothly together.

(b} While the primary throttle valve angle is idle position,
check the air valve opening angle.

(c) While the primary throttle valve is full opening ang
check that there is clearance between the connecting
rod and stopper.
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diaphragm rod move smoothly.

\ 9. CHECK ACCELERATION PUMP
‘ /%Jﬁ Rotate the throttle shaft and check that the pump lever and
r

10. INSPECT AND ADJUST SECONDARY THROTTLE VALVE
Closed LOCK SYSTEM

Choke Valve (a) While holding the throttle slightly open, push the
choke valve closed, and hold it closed as you release
the throttle valve.

(b) In condition (a), check that lever A is holding lever B
locked as shown.

{c) Check that the lever A moves smoothly at step 2 or
3 of the fast idle cam. Adjust by bending the top of

lever A.
Fast Idle Cam
(Step 2 or 3)
Lever B (d} Incondition (a), rotate lever B to where it makes con-

tact with lever A. In this position, measure the
clearance between the secondary valve and bore.
Adjust by bending the top of lever A.

Standard clearance: 0 — 0.5 mm
(0 — 0.020 in.)




FU-20 FUEL SYSTEM — Carburetor

Choke Valve

\‘ ‘E
S Lever A
!@‘

Apply Vacuum

FU0290

EC1190

FU0S01

11.

12.

(e) With the choke valve opened (above 52°), check that
lever A unlocks when the throttle valve is opened.

(f) Repeat step (a).

(g) Apply vacuum to the choke opener and check that
lever A withdraws and that lever B unlocks.

PRESET IDLE MIXTURE ADJUSTING SCREW

If the idle mixture adjusting screw plug has been removed,
fully screw in the idle mixture screw and then unscrew it
to the following amount.

Standard: Return 3'/z turns from fully closed position

CAUTION: Use care not to screw it in too tightly and
damage the screw tip.

CHECK AND ADJUST DASH POT

(a) Open the throttle valve untill the throttle lever
separates from the dash pot end.

(b) Release the throttle valve gradually, and check the
dash pot touch angle when the throttle lever touches
the dash pot end.

Standard angle: 24.5° from horizontal plane

If the dash pot touch angle is not as specified, unlock the
lock nut, and adjust the dash pot touch angle by turnir
the dash pot diaphragm.
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FU0261

INSTALLATION OF CARBURETOR

1.

INSTALL CARBURETOR
(a) Place the insulator on the intake manifold.

(b) Install the carburetor.Tighten the bolts and nuts
securely.

CONNECT ACCELERATOR LINKAGE
Connect the linkage and install the clip.

CONNECT THROTTLE CABLE FOR AUTOMATIC
TRANSMISSION (See page AT-20)

CONNECT FOLLOWING HOSES TO CARBURETOR:
(a) Fuel inlet hose
{b) PCV hose

(c) Emission control hoses (see system layout in the emis-
sion control section or the layout printed under the
hood)

(d) Wiring connector
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FUEL SYSTEM — Carburetor

EMO0881

To HAlI To MC

L0

(E2)

Fuel Level

|
1

Ignition Coil
w/ Igniter

ADJUSTMENT OF CARBRETOR
(ON-VEHICLE)

1.

INITIAL CONDITIONS OF CARBURETOR ADJUSTMEN
(a) All accessories switched off

(b) Ignition timing set correctly

(c) Transmission in N range

START ENGINE

Start the engine and warm it up to normal operating
temperature.

NOTE: Plug the hose connections for HAl and MC (for
M/T) systems to prevent rough idling.

CHECK FLOAT LEVEL

Fuel level should be about even with the correct level in
the sight glass.

CHECK THAT CHOKE VALVE OPENS FULLY

CONNECT TACHOMETER

Connect the tachometer test probe to the ignition coil
negative terminal.

CAUTION:

1. NEVER allow the ignition coil terminals to touch
ground as it could result in damage to the igniter and/or
ignition coil.

2. As some tachometers are not compatible with this

ignition system, it is recommended that you consult
with the manufacturer.

ADJUST FAST IDLE SPEED

(a) Disconnect the vacuum hose from the choke opener
diaphragm and EGR valve, and plug the hose end.
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N T

EC1191 £C0138

EC11I91

(b) Set the fast idle cam.
While holding the throttle valve slightly open, push
the choke valve closed and hold it closed as you
release the throttle valve.

(c}) Startthe engine, butdo NOT depress the accelerator
pedal.

(d) Adjust the fast idle speed by turning the fast idle
adjusting screw.

Fast idle speed: 2,600rpm
(e) Reconnect the vacuum hoses to the proper locations.

CHECK DASH POT SETTING SPEED

(a) Open the throttle valve until the throttle lever
separates from the dash pot end.

(b) Release the throttle valve gradually, and check the
dash pot setting speed when the throttie lever touches
the dash pot end.

Dash pot setting speed: 3,000 rpm

If the speed is not as specified, unlock the lock nut, and
adjust the setting speed by turning the dash pot diaphragm.
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FUEL SYSTEM — Carburetor

10.

11.

12.

STOP ENGINE

INSTALL AIR CLEANER

(a) Place the air cleaner in position and install the two
mounting nuts and butterfly nut.

(b} Connect the air intake hoses.
{c) Connect the emission control hoses.

ADJUST IDLE SPEED

Adjust the idle speed by turning the idle speed adjusting
screw.

Idle speed: 700 rpm M/T
750 rpm A/T

IF NECESSARY, ADJUST IDLE MIXTURE
(See page FU-25)

REMOVE TACHOMETER



FUEL SYSTEM — Carburetor FU-25

Idle Mixture

ADJUSTMENT OF IDLE MIXTURE

NOTE:

* To conform with regulations, the idle mixture adjusting
screw is adjusted and plugged with a steel plug by the
manufacturer.

Normally, this steel plug should not be removed.

¢ When troubleshooting rough idle, check all other possi-
ble causes before attempting to adjust the idle mixture.
(See TROUBLESHOOTING on page FU-2)
Only if no other factors are found to be at fault, should
the idle mixture be adjusted and, when doing so, remove
the plug and follow the procedure described below.

1. REMOVE CARBURETOR

{a) Before disconnecting the vacuum hoses, use tags to
identify how they should be reconnected.

{b) Remove the carburetor from the engine.

(c) After removing the carburetor, cover the intake
manifold with a clean rag.

2. REMOVE MIXTURE ADJUSTING SCREW PLUG
(MAS PLUG)

(a) Plug each carburetor vacuum port to prevent entry of

MAS Plug steel particles when drilling.

(b) Mark the center of the plug with a punch.

{c) Drill a 6.5mm¢ (0.256 in.¢)hole in the center of the
plug.

NOTE:

® Asthereis only 1 mm (0.04 in.) clearance between the

plug and screw, drill carefully and slowly to avoid drill-
ing onto the screw.

® The drill may force the plug off at this time.
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FUEL SYSTEM — Carburetor

MAS Plug

= |

Mixture ;/i\diusting Screw

/

|

4 1/2 turns

(A

~

{d) Through the hole in the plug, fully screw in the mix-
ture adjusting screw with a screwdriver.

NOTE: Be careful not to damage the screw tip by tight
ing the screw too tight.

{e) Usea7.5mma¢ {0.295 in.¢) drill to force the plug off.

INSPECT MIXTURE ADJUSTING SCREW
(a) Blow off any steel particles with compressed air.
{(b) Remove the screw and inspect it.

If the drill has gnawed into the screw top or if the tape.
position is damaged, replace the screw.

REINSTALL MIXTURE ADJUSTING SCREW

Fully screw in the idle mixture adjusting screw and then
unscrew it about 3'/2 turns.

NOTE: Be careful not to damage the screw tip by tighten-
ing the screw too tight.

REINSTALL CARBURETOR
(a) Reinstall the carburetor on the engine.

(b} Reconnect the vacuum hoses to the proper locations.
Refer to the information labie on the vacuum hose.

REINSTALL AIR CLEANER
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FU-27

.

)

Fuel Level

|
1

Idle Mixture Adjusting Screw

Idie Speed Adjusting Screw

7. ADJUST IDLE SPEED AND IDLE MIXURE

(a)

(b)
(c)

(d)

Initial conditions:

Air cleaner installed

Normal operating coolant temperature
Choke fully open

All accessories switched off

All vacuum lines connected

Ignition timing set correctly
Transmission in N range

Fuel level should be about even with the correct
level in the sight glass.

e EBCV off (for Calif.)

Start the engine.

Set to the maximum speed by turning the IDLE MIX-
TURE ADJUSTING SCREW.

Set to the idle mixture speed by turning the IDLE
SPEED ADJUSTING SCREW.

Idle mixture speed:

(e)

(f)

740 rpm  {M/T)
790 rpm  (A/T)

Before moving to the next step,continue adjustments
(c) and (d) until the maximum speed will not rise any
further no matter how much the IDLE MIXTURE AD-
JUSTING SCREW is adjusted.

Set to the idle speed by screwing in the IDLE MIX-
TURE ADJUSTING SCREW.

Idle speed:

700 rpm
750 rpm

(M/T)
(A/T)

NOTE: Thisis the Lean Drop Method for setting idle speed
and mixture.

8. PLUG IDLE MIXTURE ADJUSTING SCREW

(a)
(b)
(c)

Remove the air cleaner.
Tap in new plug until it is even with carburetor surface.
Reinstall the air cleaner.

9. CHECK AND ADJUST FAST IDLE SPEED
(See step 6 on page FU-22)
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FUEL SYSTEM — Fuel Pump

FUEL PUMP
COMPONENTS

TYPE

€ : Non-reusable part

TYPE 1l

Return

Inlet
Inlet
Valve
Vent

Oil Seal

REMOVAL OF FUEL PUMP
1. DRAIN COOLANT

Open the radiator drain cock and allow the coolant to dr-’
into a suitable container.

2. DISCONNECT UPPER RADIATOR HOSE

3. DISCONNECT THREE FUEL HOSES FROM FUEL PUMP

4. REMOVE FUEL PUMP
Remove the two bolts, fuel pump and gasket.

INSPECTION OF FUEL PUMP
(Airtight Test)

PRECHECKS

Before preforming the following checks on the fuel pump:

{a) Run some fuel through the pump to insure that the
check valves seal tightly (a dry check valve may not
seal properly).

{b) Without blocking off any pipe,operate the pump lever
and check the amount of force necessary for opera-
tion and the amount of arm play.This same amount
of force should be used in the checks.
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1. CHECK INLET VALVE

Block off the outlet pipes with your finger and check that
there is an increase in lever arm play and that the lever arm
moves without tension.

2. CHECK OUTLET VALVE

Block off the inlet pipe with your finger and check that the
arm locks (does not operate with same amount of force
used in the precheck above).

NOTE: Never use more force than that used in the
precheck (This applies to checks 3 and 4 also).

3. CHECK DIAPHRAGM

Block off the inlet and outlet pipes and check that the pump
arm locks.

NOTE: If any of these checks are not as specified, the
caulking (sealing) of the body and upper casing is defective.

4. CHECK OIL SEAL

Block off the vent hole with your finger and check that the
pump arm locks.

INSTALLATION OF FUEL PUMP
(See page FU-28)

-l
.

INSTALL FUEL PUMP WITH NEW GASKET

2. INSTALL TWO BOLTS

3. CONNECT THREE FUEL HOSES TO FUEL PUMP
4. CONNECT UPPER RADIATOR HOSE

5. FILL WITH COOLANT

Close the radiator drain cock and fill the radiator with a good
brand of ethylene-glycol coolant.

6. START ENGINE AND CHECK FOR LEAKS
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FUEL SYSTEM — Fuel System

Fuel Tank and Line

USA

Canada

Fuel Pump

Charcoal
Canister

Cap

Charcoal % Q‘a& @ =

Canister

@% Inlet Box |

@@ Inlet Pipe

T e g |
D\
d \

Fuel Tank
Protector

MAOOE7 MAQOE8

Torque: 185 kg-cm (13 ft-lb, 18 N-m)

2 — 7 mm (0.08 — 0.28 in.}
Pipe - . Hose
|

T34
ﬂ——cnp

0-3mm (0 —-0.12in.)

B1219

PRECAUTIONS

1. Always use new gaskets when replacing the fuel tank or
component parts.

2. When re-installing, be sure to include the rubber protec-
tors on the upper surfaces of the fuel tank and tank band.

3. Apply the proper torque to all tightening parts.

INSPECT FUEL LINES AND CONNECTIONS

(a) Inspect the fuel lines for cracks, or leakage and con-
nections for deformation.

{b) Inspect the fuel tank vapor vent system hoses and
connections for looseness, sharp bends or damage.

(c) Inspect the fuel tank for deformation, cracks, fuel
leakage or tank band looseness.

(d) Inspect the inlet pipe for damage or fuel leakage.

(e} The hose and tube connections are as shown in the
illustration.

If a problem is found, repair or replace the parts as
necessary.
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COOLING SYSTEM — Troubleshooting, Water Pump

TROUBLESHOOTING

Problem Possible cause

Cylinder head or block cracked or plugged

Repair as necessary

Remedy Page

Engine overheats Radiator plugged or cap faulty Check radiator CO-6

Fan belt loose or missing Adjust or replace belt

Dirt, leaves or insects on radiator or

condenser Clean radiator or condenser CO-6

Hoses, water pump, thermostat housing, Repair as necessary

radiator, heater, core plugs or head gasket

leakage

Thermostat faulty Check thermostat CO-5

Ignition timing retarded Reset timing IG-10

Fluid coupling faulty Replace fluid coupling CO-3

Radiator hose plugged or rotted Replace hose CO-6

Water pump fauity Replace water pump CO-3

WATER PUMP

COMPONENTS

d

Fan Fluid Coupling Water Pump Pulley Water Pump Assembly

: Non-reusable part

@ Gasket




COOLING SYSTEM — Water Pump CO-3

C€O00865

Coo0e8

REMOVAL OF WATER PUMP

1. DRAIN COOLANT

Open the radiator and engine drain cocks, and allow coolant
to drain into a suitable container.

2. LOOSEN FAN BELT

Loosen alternator pivot and adjusting bolts. Swing the alter-
nator toward the engine.

-

3. REMOVE FLUID COUPLING, FAN AND WATER PUMP
PULLEY ’

{a) Remove the four nuts from the fluid coupling flange.

(b) Remove the fluid coupling, water pump pulley and fan
belt.

(c) Remove the fan from the fluid coupling.

4. REMOVE WATER PUMP

Remove the six bolts, three nuts, water pump and gasket.

INSPECTION OF WATER PUMP

1. INSPECT WATER PUMP BEARING

Check that water pump bearing operation is not rough or
noisy.



CO0-4 COOLING SYSTEM — Water Pump

CO0066

2.

INSPECT FLUID COUPLING
Check the fluid coupling for damage and silicone oil leakage

INSTALLATION OF WATER PUMP
(See page CO-2)

1.

INSTALL WATER PUMP OVER NEW GASKET

Install the water pump and a new gasket with six bolts and

three nuts.

INSTALL FAN BELT AND PULLEY

(a) Check the fan belt for cracks or damage.

{(b) Place the fan belt on the pulley and place the puliey
on the water pump bolts.

INSTALL FAN ON FLUID COUPLING

INSTALL FLUID COUPLING
Install the fluid coupling on the pulley with four nuts.

ADJUST FAN BELT TENSION
Using a belt tension gauge, check the drive belt tension.
Belt tension gauge:

Nippondenso BTG-20 (95506-00020) or
Borroughs No. BT-33-73F

Belt tension:
New belt 1256+ 25 1b
Used belt 80+201b

REFILL COOLANT

Close the radiator and engine drain cocks. Fill with a good
brand of ethylene-glycol coolant.

Total capacity: 8.4 liters (8.9 US qts, 7.4 Imp. gts)
START ENGINE AND CHECK FOR LEAKS
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THERMOSTAT
REMOVAL OF THERMOSTAT

1.

DRAIN COOLANT

Drain the coolant from the radiator into a clean container.
The coolant may be reused if specific gravity is within
specifications.

REMOVE WATER OUTLET

Remove the two bolts and water outlet from the intake
manifold.

REMOVE THERMOSTAT AND GASKET

INSPECTION OF THERMOSTAT

NOTE: The thermostatis marked with the valve opening
temperature.

(a) Immerse the thermostat in water and heat the water
gradually.

(b} Check the valve opening temperature and valve lift.
If the valve opening temperature and valve lift are out
of following specifications, replace the thermostat.

Valve opening temperature: 86 — 90 °C (187 — 194 °F)
Valve lift: More than 8 mm (0.31 in.) at 100 °C (212 °F)

{c) Check that the valve spring is tight when the ther-
mostat is fully closed, and replace if necessary.

INSTALLATION OF THERMOSTAT

1.
2.

PLACE THERMOSTAT IN INTAKE MANIFOLD

INSTALL WATER OUTLET
Install the water outlet on a new gasket with two bolts.

REFILL COOLANT

Close the radiator drain cock. Fill with a good brand of
ethylene-glycol coolant.
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COOLING SYSTEM — Radiator

Radiator Cap

Radiator Cap
Tester

- CO0069

Radiator Cap
Tester

C00070

RADIATOR
CLEANING OF RADIATOR

Using water or a steam cleaner, remove mud and dust from
radiator core.

CAUTION: If using high pressure type cleaner, be care-
ful not to deform the radiator core fins. For example, keep
a distance of atleast 40 — 50 cm (15.75 — 19.69in.) be-
tween the radiator core and cleaner nozzle when the cleaner
nozzle pressure is 30 — 35 kg/cm? (427 — 498 psi,
2,942 — 3,432 kPa).

INSPECTION OF RADIATOR

1.

CHECK RADIATOR CAP

Using a pressure tester, pump the tester until the relief valve
opens.

Check that the valve opens between 0.75 kg/cm? (10.7
psi, 74 kPa) and 1.05 kg/cm? (15 psi, 103 kPa).

Check that the pressure gauge does not drop rapidly when
pressure on the cap is below 0.6 kg/cm? (8.5 psi, 59
kPa).

If either check is not within limits, replace the cap.

CHECK COOLING SYSTEM FOR LEAKS

Attach the pressure tester to the radiator and pump th~
tester to 0.9 kg/cm? (12.8 psi, 88 kPa). Check th,
pressure does not drop.

If the pressure drop, check for leaks from the hoses, radiator
or water pump. If no external leaks are found, check the
heater core, block and intake manifold.

REMOVAL OF RADIATOR

1.

DRAIN COOLANT

Open radiator drain and engine drain cocks (located on the
left of engine block). Drain the fluid into a suitable container.

DISCONNECT TWO RADIATOR HOSES
REMOVE FAN SHROUD

DISCONNECT TWO E:OOLER HOSES (A/T only)
NOTE:

{1) Be careful as some oil will leak out. Catch it in a
suitable container.

(2) Plug the hose to prevent oil from escaping.
DISCONNECT COOLANT RESERVOIR TUBE

REMOVE FOUR RADIATOR MOUNTING BOLTS AND
RADIATOR
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LU-2 LUBRICATION SYSTEM — Troubleshooting, Oil Pressure Check

TROUBLESHOOTING

Problem Possibie cause Remedy Page

Oil leakage Cylinder head, cylinder block or oil
pump body damaged or cracked Replace as necessary
Oil seal faulty Replace oil seal LU-4
Gasket faulty Replace gasket

Low oil pressure Oil leakage Replace as necessary
Relief valve faulty Replace relief valve LU-4
Oil pump faulty Replace oil pump LU-4
Engine oil poor quality Replace engine oil LU-3
Crankshaft bearing faulty Replace bearing
Connecting rod bearing faulty Replace bearing

High oil pressure Qil filter clogged Replace oil filter LU-3
Relief valve faulty Replace relief valve LU-4

OIL PRESSURE CHECK

Recommended Viscosity (SAE)

T — ‘T> 1. CHECK OIL QUALITY
T 1 T T T T T TI¥ . . . . .
R, o OWE0 > Check the oil for deterioration, entry of water, discolori’
S R— or thinning.
F —20 o 20 a0 60 80 100 If the quality is poor, change the oil.

R e Use API grade SF or SF/CC multigrade, fuel-efficient and
recommended viscosity oil.

LU0043 2. CHECK OIL LEVEL

The oil level should be between the L and F marks on the

level gauge. If low, check for leakage and add oil up to the
F mark.

3. REMOVE OIL PRESSURE SWITCH OR SENDER GAUGE
4. INSTALL OIL PRESSURE GAUGE
5. START ENGINE

Start engine and warm it up to normal operating

temperature.
LU00S1

6. MEASURE OIL PRESSURE
Oil pressure:

At idle speed More than 0.3 kg/cm?
(4.3 psi, 29 kPa)
At 3,000 rpm 2.5 — 5.0 kg/cm?
{36 — 71 psi, 245 — 490 kPa)

NOTE: Check for oil leakage after reinstalling the oi
pressure switch or sender guage.




LUBRICATION SYSTEM — Replacement of Engine Qil and Oil Filter LU-3

LUO0004 LUO00S

LU0006 LU0007

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

1.

DRAIN ENGINE OIL
Remove the oil drain plug and drain the oil into a container.

REPLACE OIL FILTER

(a) Using SST, remove the oil filter (located on right side
of the engine block).

SST 09228-44010

{b) Inspect and clean the oil filter installation surface.

{c) Apply clean engine oil to the gasket of the new oil
filter.

(d) Lightly screw in the oil filter to where you feel
resistance.

(e) Then, using SST, tighten the oil filter an extra 3/4 turn.
SST 09228-44010

FILL WITH ENGINE OIL
(a)} Clean and install the oil drain plug with a new gasket.

(b) Fill the engine with new oil APl grade SF or SF/CC,
multigrade, fuel efficient and recommended viscosi-
ty oil.

Oil capacity:

Dry fill 4.8 liters
(5.1 US gts, 4.2 Imp. qgts)
Drain and refill
w/o Qil filter change 4.0 liters
(4.2 US gts, 3.5 Imp. qts)
w/ Qil filter change 4.6 liters
(4.9 US gts, 4.0 Imp. gts)

START ENGINE AND CHECK FOR LEAKS

RECHECK ENGINE OIL LEVEL
Recheck the engine oil level and refill as necessary.

NOTE: Insert the oil level guage with the curved tip point-
ed toward the engine.
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OIL PUMP
COMPONENTS
€ : Non-reusable part
¥ : Precoated part
Drive Spline
@ Washer Driven Gear

& Oil Pump Body

Spring___=

Relief Valve

@ Oil Seal Drive Gear @ O0-Ring

REMOVAL AND DISASSEMBLY OF OIL PUMP

e NOTE: When repairing the oil pump, the oil pan and strainer
J’ﬁ should be removed and cleaned.

1. REMOVE OIL PAN {ON-VEHICLE)
(See step 3 on page EM-40)

2. REMOVE OIL STRAINER
Remove the four bolts holding the oil strainer.

3. REMOVE DRIVE BELTS

4. REMOVE CRANKSHAFT PULLEY
{See step 3 on page EM-41)

5. REMOVE OIL PUMP ASSEMBLY
Remove the five bolts and the oil pump assembly.
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LU-5

K‘\/@\\
" s i (\\
= A N~

i

T~ —
LU0052

LU0053

LUQ054

LU0055 LUO056

6.

7.

INSPECTION OF OIL PUMP
1.

REMOVE OIL PUMP DRIVE SPLINE AND O-RING

DISASSEMBLE OIL PUMP ASSEMBLY

{a) Unscrew the relief valve plug, and remove the spring
and the relief valve piston.

(b) Remove the drive and the driven gears.

MEASURE BODY CLEARANCE

Using a feeler gauge, measure the clearance between the
driven gear and body.

If the clearance is greater than the maximum, replace the
gear and/or body.

Maximum clearance: 0.2 mm (0.008 in.)

MEASURE TIP CLEARANCE

Using a feeler gauge, measure the clearance between both
gear tips and the crescent.

If the clearance is greater than the maximum, replace the
gears and/or body.

Maximum clearance: 0.3 mm (0.012 in.)

MEASURE SIDE CLEARANCE

Using a feeler gauge and a flat block, measure the side
clearance as shown.

If the clearance is greater than the maximum, replace the
gears and/or body.

Maximum clearance: 0.15 mm (0.0059 in.)
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LUBRICATION SYSTEM — Oil Pump

Luoos8

LU0053

REPLACE FRONT OIL SEAL

1.

REMOVE OIL SEAL
Remove the oil seal with a small screwdriver.

INSTALL OIL SEAL
Drive in the new oil seal with SST.
SST 09223-50010

ASSEMBLY AND INSTALLATION OF OIL PUMP
{See page LU-4)

1.

ASSEMBLE OIL PUMP ASSEMBLY

(a) Install relief valve piston and the spring in the body,
and screw on the relief valve plug with the gasket.

{b) Insert the drive and driven gears into the pump body.

INSTALL OIL PUMP DRIVE SPLINE AND O-RING
(a) Slide the pump drive spline onto the crankshaft.
{b) Place the O-ring into the groove.

INSTALL OIL PUMP
Apply the sealer to the upper bolt and tighten the five bolts.

INSTALL FOLLOWING ITEMS:
(a) Clean oil strainer with four bolts.

(b) Clean oil pan and cylinder block. (See step 10 on page
EM-46)

(c) Crankshaft pulley. (See step 8 on page EM-45)
(d) Drive belts. (See step 9 on page EM-45)
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IGNITION SYSTEM — Precautions, Troubleshooting

Tachometer

Ignition Coil w/ Igniter

22R-E

manufacturer.

Service Connector

terminal.

Ignition Coil
w/ lgniter

PRECAUTIONS

1. Do not allow the ignition switch to be ON for more th
10 minutes if the engine will not start.

TROUBLESHOOTING

2. Assome tachometers are not compatible with this ignition
system, it is recommended that you consult with the

3. NEVER allow the ignition coil terminals to touch ground as
it could result in damage to the igniter and/or ignition coil.
4. Do not disconnect the battery when the engine is running.
Make sure that the igniter is properly grounded to the body.

6. When a tachometer is connected to the system, connect
the tachometer test probe to the ignition coil negative

Problem

Possible cause Remedy Page
Engine will not start/ Ignition problems Perform spark test 1G-4
Hard to start ¢ [gnition coil Inspect coil 1G-5,7
(cranks ok) * Igniter Inspect igniter IG-6,8
e Distributor Inspect distributor 1G-9,10
Spark plugs faulty Inspect plugs IG-4
Ignition wiring disconnected or broken Inspect wiring IG-4
Rough idle or stalls Spark plugs faulty Inspect plugs 1G-4
Ignition wiring faulty Inspect wiring IG-4
Incorrect ignition timing Reset timing IG-10
Ignition problems Perform spark test IG-4
e Ignition coil Inspect coil IG-5,7
¢ Igniter Inspect igniter IG-6,8
e Distributor Inspect distributor IG-9,10
Engine hesitates/ Spark plugs faulty Inspect plugs 1G-4
Poor acceleration Ignition wiring faulty Inspect wiring IG-4
Incorrect ignition timing Reset timing 1G-10
Engine dieseling (for. carb.) Fuel cut system faulty Repair fuel cut system
(runs after ignition
switch is turned off)
Muffler explosion Incorrect ignition timing Reset timing IG-10
(after fire) all the time
Engine backfires Incorrect ignition timing Reset timing IG-10
Poor gasoline mileage Spark plugs faulty Inspect plugs IG-4
Incorrect ignition timing Reset timing 1G-10
Engine overheats Incorrect ignition timing Reset timing IG-10




IGNITION SYSTEM — Electronic Spark Advance (ESA) 1G-3

ELECTRONIC SPARK ADVANCE (ESA)
FOR 22R-E

The ECU is programmed with data for optimum ignition timing
under any and all operating conditions. Using data provided by
sensors which monitor various engine functions (rpm, intake air
volume, eng. temperature, etc.) the microcomputer (ECU)
triggers the spark at precisely the right instant.

ESA SYSTEM CIRCUIT

To Check Connector D ——
Distributor ECU
> : ( = =)
+B
—0
Ignition Coil
w/ Igniter IGt Q- O IGt
Spark Plug IGf Q= QO 1Gf
P+ Ne Q,L 0 Ne
P—
E,
. O y
]
0 E
- e

1G0142




1G-4 IGNITION SYSTEM — On-Vehicle Inspection

CORRECT

ON-VEHICLE INSPECTION
SPARK TEST

NOTE: Perform this test to check that current is coming
from the distributor.

CONNECT TIMING LIGHT TO EACH SPARK PLUG

CRANK ENGINE AND CHECK THAT LIGHT FLASHES

If the timing light does not flash, check the wiring connec-
tions, ignition coil, igniter, distributor or ignition switch.

INSPECTION OF HIGH TENSION CORD

1.

CAREFULLY REMOVE HIGH TENSION CORDS BY
RUBBER BOOT

CAUTION: DO NOT pull on or bend the cords to avoid
damaging the conductor inside.

INSPECT CORD TERMINALS

Check the terminals for corrosion, breaks or distortion.
Replace cords as required.

CHECK CORD RESISTANCE

Using an ohmmeter, check that the resistance does not ex-
ceed the maximum. Replace cords as required.

Maximum resistance: 25 k{2 per cord

INSPECTION OF SPARK PLUGS

1.
2.

REMOVE SPARK PLUGS

CLEAN AND INSPECT SPARK PLUGS

(a) Clean the spark plugs with a spark plug cleaner or wire
brush.

(b) Inspect the spark plugs for electrode wear, thread
damage and insulator damage.

if a problem is found, replace the plugs.
Spark plug: ND W16EXR-U

NGK BPR5EY
ADJUST ELECTRODE GAP

Carefully bend the outer electrode to obtain the correct elec-
trode gap.

Correct electrode gap: 0.8 mm (0.031 in.)

INSTALL SPARK PLUGS



IGNITION SYSTEM — On-Vehicle Inspection IG-5

[FOR 22R]
INSPECTION OF IGNITION COIL

1.

DISCONNECT HIGH TENSION WIRE AND
IGNITION COIL CONNECTOR

CLEAN COIL AND CHECK FOLLOWING:
{a) Check for cracks or damage.

(b) Check the terminals for carbon tracks.

{c) Check the high-tension wire hole for carbon deposits
and corrosion.

MEASURE PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) {brown side) and negative (—) (black side) ter-
minals.

Primary coil resistance (cold): 0.4 — 0.5 Q

MEASURE SECONDARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive {(+) terminal (brown side) and the high tension
terminal.

Secondary coil resistance (cold): 8.5 — 11.5 kQ

|
MEASURE INSULATION RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) terminal and the igniter body.

Insulation resistance: Infinity
If a problem with the coil is found, replace it.

CONNECT HIGH TENSION WIRE AND IGNITION COIL
CONNECTOR



IG-6 IGNITION SYSTEM — On-Vehicle Inspection

Dry Cell
Battery

INSPECTION OF IGNITER

1.

TURN IGNITION SWITCH ON

CHECK POWER SOURCE LINE VOLTAGE

(a)} Disconnect the wiring connector for brown wire and
yvellow wire.

(b) Using a voltmeter, connect the positive (+) probe to
the brown wire for the wire harness side and the nega-
tive (—) probe to body ground.

Voltage: Approx. 12 V

CHECK POWER TRANSISTOR IN IGNITER

{a) Connect the wiring connector for brown wire and yel-
low wire.

(b) Using a voltmeter, connect the positive (+) probe
the yellow wire for the igniter side and the negative
(—) probe to body ground.

Voltage: Approx. 12V

(c) Unplug the wiring connector from the distributor.

(d) Using a dry cell battery (1.5 V), connect the positive
{+) pole of the battery to the .pink wire terminal and
the negative (—) pole to the white wire terminal.

CAUTION: Do not apply voltage more than 5 seconds to
avoid destroying the power transistor in the igniter.

(e) Using a voltmeter, connect the positive (+) probe to
the yellow connector for the igniter side and the nega-
tive (—) probe to body ground.

Voltage: 8 — 10 V
If a problem is found, replace the igniter.

TURN IGNITION SWITCH OFF

REMOVE TEST EQUIPMENT AND ﬁECONNECT
WIRING



IGNITION SYSTEM — On-Vehicle Inspection 1IG-7

[FOR 22R-E]
INSPECTION OF IGNITION COIL

1. DISCONNECT HIGH TENSION WIRE

2. MEASURE PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) and negative (—) terminals.

Primary coil resistance (cold): 0.5 — 0.7 Q

1G0046

3. MEASURE SECONDARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) terminal and high-tension terminal.

Secondary coil resistance (cold): 11.4 — 15.6 kQ




1G-8 IGNITION SYSTEM — On-Vehicle Inspection

INSPECTION OF IGNITER
1. TURN IGNITION SWITCH ON

2. CHECK POWER SOURCE LINE VOLTAGE

Using a voltmeter, connect the positive (+) probe to the
(=) ignition coil positive ( +) terminal and the negative (—) pro-
= be to body ground.

Voltage: Approx. 12V

1G0048

3. CHECK POWER TRANSISTOR IN IGNITER

{a) Using a voltmeter, connect the positive (+) probe to
the ignition coil negative (—) terminal and the negative
{(—) probe to body ground.

Voitage: Approx. 12V

(b) Unplug the wiring connector from the distributor.

(c) Using a dry cell battery (1.5V), connect the positive
{+) pole of the battery to the pink wire terminal and
) the negative (—) pole to the white wire terminal.

CAUTION: Do not apply voltage more than 5 seconds to
avoid destroying the power transistor in the igniter.

1G0050

(d) Using a voltmeter, connect the positive (+ ) probe to
the ignition coil negative (—) terminal and the negative
(—) probe to the body ground.

(e) Check the voltage reading.
Voltage: 5 — 8V

If a problem is found, replace the igniter.

4. TURN IGNITION SWITCH OFF

5. REMOVE TEST EQUIPMENT AND RECONNECT WIRING




IGNITION SYSTEM — On-Vehicle Inspection 1G-9

Signal Rotor

1G00S1 1G0052

1G0053

ON-VEHICLE INSPECTION OF DISTRIBUTOR
1. CHECK AIR GAP

(a) Using a feeler gauge, measure the gap between the
signal rotor and the pickup coil projection.

Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)
(b) Adjust the gap if necessary.

* Loosen the two screws and move the signal
generator until the gap is correct. Tighten the
screws and recheck the gap.

2. CHECK SIGNAL GENERATOR

Using an ohmmeter, check the resistance of the signal
generator.

Generator resistance: 140 — 180Q
If the resistance is not correct, replace the signal generator.

3. CHECK VACUUM ADVANCE (FOR 22R)

(a) Disconnect the vacuum hose and connect a vacuum
pump to the diaphragms.

(b) Apply vacuum and check that the vacuum advance
moves.

If the vacuum advance does not work, repair or replace as
necessary.

4. CHECK GOVERNOR ADVANCE (FOR 22R)

(a) Turn the rotor shaft clockwise, release it and check
that the rotor returns slightly counterclockwise.

(b) Check that the rotor shaft is not excessively loose.



1G-10

IGNITION SYSTEM — Distributor

- —- Center Position

1G0052

160069

DISTRIBUTOR
REMOVAL OF DISTRIBUTOR

1.

DISCONNECT VACUUM HOSES (FOR 22R), HIGH
TENSION CORDS AND WIRING CONNECTOR

REMOVE TWO SCREWS AND PULL OFF
DISTRIBUTOR CAP

REMOVE HOLD-DOWN BOLT AND PULL OUT
DISTRIBUTOR

INSTALLATION OF DISTRIBUTOR

1.

INSTALL DISTRIBUTOR AND SET TIMING

(@) Turn the crankshaft pulley until the timing mark is

aligned with- 0° TDC (22R) and 5° BTDC (22R-E)
mark.

NOTE: Check that the rocker arms on the No.1 cylinder
are loose. If not, turn the crankshaft one full turn.

{b) Temporarily install the rotor.

(c} Begininsertion of the distributor with the rotor point-
ing upward and the distributor mounting hole approx-
imately at center position of the bolt hole.

(d) When fully installed, the rotor will rotate to the posi-
tion shown.

P

(e) Align the rotor tooth with the pickup coil projection.

(f) Coat the distributor set bolt with sealer and install the
bolt. Torque the bolt.

Torque: 220 kg-cm (16 ft-lb, 22 N-m)
(g) Install the rotor and distributor cap with wires.

INSTALL FOLLOWING PARTS:
(a) Vacuum hoses (for 22R)
(b)  Wiring connector

ADJUST IGNITION TIMING
{a) Connect a timing light to the engine.
(b) Start the engine and run it at idle.

(c) Using a timing light, slowly turn the distributor until
the timing mark on the crankshaft puliey is aligne
with the 12° mark. Tighten the distributor bolt.

(d) Recheck the ignition timing.
Ignition timing: 22R  0° TDC (Max. 950 rpm)
(w/vacuum advance cut)

22R-E 5° BTDC at idle
{short terminal *“T'’)
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STARTING SYSTEM
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ST-2

STARTING SYSTEM — Troubleshooting

TROUBLESHOOTING

will not crank

Flywheel teeth broken

Replace flywheel

Problem Possible cause Remedy Page
Engine will not crank Battery charge low Check battery specific gravity | CH-3
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Neutral start switch faulty (A/T) Replace switch
Fusible link biown Replace fusible link
Starter faulty Repair starter ST-3
Ignition switch faulty Replace ignition switch
Engine cranks slowly Battery charge low Check battery specific gravity | CH-3
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter ST-3
Starter keeps running Starter faulty Repair starter ST-3
Ignition switch faulty Replace ignition switch
Short in wiring Repair wiring
Starter spins — engine Pinion gear teeth broken or faulty starter Repair starter ST-3




STARTING SYSTEM — Starter

ST-3

STARTER
COMPONENTS

1.0 kW Type

Field Frame Armature

Through Bolt
g Bearing

Brush Spring

Bearing
Idle Gear
)
— C 2
Brush Holder @ =
End Cover =
Spring
- Steel Ball
1] Starter Clutch
Assembly
1.4 kW Type ‘O-Ring
End Cover Field Frame Armature
€ 0-Ring

¢

Brush Spring

Bearing

Pinion Gear
Idle Gear

Steel Ball

: Non-reusable part Magnetic Switch Assembly

Felt Seal

Bearing

Starter Housing

Bearing

Starter Clutch Assembly Starter Housing

S$T0002
ST0003




ST-4

STARTING SYSTEM — Starter

ST0004

\\ STO005

ST0006

§T0007

S$T0008

REMOVAL OF STARTER

DISCONNECT CABLE FROM NEGATIVE TERMINAL
BETTERY

REMOVE TRANSMISSION OIL FILLER TUBE (A/T only)

DISCONNECT TWO WIRES FROM STARTER

Remove the nut and disconnect the battery cable from the

magnetic switch on the starter motor. Disconnect the other
wire from terminal 50.

REMOVE STARTER MOTOR

Remove the two bolts, and remove the starter motor from
the flywheel bellhousing.

DISASSEMBLY OF STARTER
(See page ST-3)

1.

REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH ASSEMBLY

{a) Disconnect the lead wire from the magnetic switch
terminal.

(b) Remove the two through bolts. Pull out the field frame
with the armature from the magnetic switch assembly.

(c) Remove the felt seal. (1.0 kW type only)
(d) Remove the O-ring. (1.4 kW type only)

REMOVE STARTER HOUSING FROM MAGNETIC
SWITCH ASSEMBLY
[1.0 kW type]

Remove the two screws and remove the starter housing
with the idler gear and clutch assembly.

[1.4 kW typel]
Remove the two screws and remove the starter housing
with the pinion gear, idler gear and clutch assembly.



STARTING SYSTEM — Starter ST-5

Magnetic Finger

3

%
Lo
STO009

STO010

STOO11

ST0012

§T0013

3.

5.

REMOVE CLUTCH ASSEMBLY AND GEARS FROM
STARTER HOUSING
REMOVE STEEL BALL AND SPRING

Using a magnetic finger, remove the spring and steel ball
from the clutch shaft hole.

REMOVE BRUSHES AND BRUSH HOLDER
(a) Remove the end cover from the field frame.
(b) Remove the O-ring (1.4 kW type only).

{c) Using a screwdriver or steel wire, separate the brush
springs, and remove the brushes from the brush
holder.

(d) Pull the brush holder off the field frame.
REMOVE ARMATURE FROM FIELD FRAME

INSPECTION OF STARTER
Armature Coil

1.

INSPECT THAT COMMUTATOR IS NOT GROUNDED

Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core.

If there is continuity, replace the armature.

INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check for continuity between the
segments of the commutator.

If there is no continuity between any segment, replace the
armature.

Commutator

1.

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES

If the surface is dirty or burnt, correct with sandpaper (No.
400) or a lathe.
INSPECT COMMUTATOR CIRCLE RUNOUT

if the circle runout is greater than the maximum, correct
with a lathe.

Maximum circle runout: 0.05 mm (0.0020 in.)



ST-6 STARTING SYSTEM — Starter

STo014

MS5044

ST0015

ST0016

STO017 ST0018

3.

MEASURE DIAMETER OF COMMUTATOR

If the diameter of the commutator is less than the minimur.
replace the armature.

Standard diameter: 30 mm (1.18 in.)
Minimum diameter: 29 mm (1.14 in.)

INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of foreign
particles. Smooth out the edge.

If the undercut depth is less than the minimum, correct it
with a hacksaw blade.

Standard undercut depth: 0.5 — 0.8 mm

(0.020 — 0.031 in.)
Minimum undercut depth: 0.2 mm (0.008 in.)

Field Coil

1.

INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an chmmeter, check for continuity between the le
wire and field coil brush lead.

If there is no continuity, replace the field frame.

INSPECT THAT FIELD COIL IS NOT GROUNDED

Using an ohmmeter, check for continuity between the field
coil end and field frame.

If there is continuity, replace the field frame.

Brushes
MEASURE BRUSH LENGTH

If length is less than the minimum, replace the brush and
dress with an emery cloth.

Standard length: 1.0 kW 13.0 mm (0.512 in.)
1.4 kW 15.0 mm (0.591 in.)
Minimum length: 1.0 kW 8.5 mm (0.335 in.)
1.4 kW 10.0 mm (0.394 in.)



STARTING SYSTEM — Starter ST-7

STO019

Z5255

ST0020

B1419

Brush Spring

MEASURE BRUSH SPRING LOAD WITH A PULL SCALE

If the reading is below standard, replace the brush spring.

Spring installed load: 1.785 — 2.415 kg
(3.9 — 5.31b, 18 — 24 N)

NOTE: Take the pull scale reading at the very instant the
brush spring separates from the brush.

Brush Holder
INSPECT INSULATION OF BRUSH HOLDER

Using an ohmmeter, check for continuity between the
positive and negative brush holders.

If there is continuity, repair or replace the brush holder.

Clutch and Gears

1. INSPECT GEAR TEETH
Check the gear teeth on the pinion gear, idler gear and
clutch assembly for wear or damage. Replace if damaged.
If damaged, also check the flywheel ring gear for wear or
damage.

2. INSPECT CLUTCH
Rotate the pinion clockwise and check that it turns freely.
Try to rotate the pinion counterclockwise and check that
it locks.

Bearings

1. INSPECT BEARINGS
Turn each bearing by hand while applying inward force.
If resistance is felt or if the bearing sticks, replace the
bearing.

2. IF NECESSARY, REPLACE BEARINGS

(a) Using SST, remove the bearing from the armature
shaft.

(b) Using SST, remove the other bearing on the opposite
side.

SST 09286-46011



ST-8

STARTING SYSTEM — Starter

% )
$T0022 B1420

Terminal 50

Terminal C

ST0023

Switch Body
Terminal 50

S$T0024

ST0025 ST0010

(c) Using SST and a hammer, tap a new large bearing onto
the shaft.

SST 09285-76010

(d) Using a press, install a new small bearing onto the
shaft.

Magnetic Switch

1.

PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check for continuity between terminal
50 and terminal C.

If there is no continuity, replace the magnetic switch.

PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check for continuity between terminal
50 and the switch body.

If there is no continuity, replace the magnetic switch

ASSEMBLY OF STARTER
(See page ST-3)

NOTE: Use high-temperature grease to lubricate the bear-
ings and gears when assembling the starter.

PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the ar-
mature into the field frame.

INSTALL BRUSH HOLDER AND BRUSHES

{a) Using a screwdriver or steel wire, hold the brush spring
back, and install the brush into the brush holder. In-
stall four brushes.

NOTE: Make sure that the positive lead wires are not
grounded.

{(b) Place the O-ring on the field frame (1.4 kW type only).
(c) Install the end cover to the field frame.



STARTING SYSTEM — Starter

ST-9

|

g N

81423

Bearing

idle Gear

Clutch Assembly

ST0026

Pinion Gear

Clutch Assembly ST0027

1.0 kW Type

ST0007

S$T0008

3.

4.

5.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE

Apply grease to the ball and spring, and insert them into
the clutch shaft hole.

INSTALL GEARS AND CLUTCH ASSEMBLY TO
STARTER HOUSING

[1.0 kW type]
(a) Apply grease to the gear and clutch assembly.

(b) Place the clutch assembly, idle gear and bearing in the
starter housing.

[1.4 kW typel
(a) Apply grease to the gears and clutch assembly.

(b) Place the clutch assembly, idle gear, bearing and pi-
nion gear in the starter housing.

INSTALL STARTER HOUSING
(a) Insert the spring into the clutch shaft hole.

{b) Place the starter housing on the magnetic switch and
install the two screws.



ST-10

STARTING SYSTEM — Starter

1.0 kW Type

1.4 kW Type

ST0028 STD029

ST0006

ST0031

ST0032

6.

INSTALL FIELD FRAME WITH ARMATURE IN
MAGNETIC SWITCH ASSEMBLY

(a) Place the felt seal on the armature shaft (1.0 kW t
only).

(b) Place the O-ring on the field frame (1.4 kW type only).

(c) Match the protrusion of the field frame with the
magnetic switch assembly.

(d) Install the two through bolts.

(e} Connect the coil lead to the terminal on the magnetic
switch assembly.

PERFORMANCE TEST OF STARTER

CAUTION: These tests must be performed within 3to 5
seconds to avoid burning out the coil.

PERFORM PULL-IN TEST
(a) Disconnect the field coil lead from terminal C.

(b) Connect the battery to the magnetic switch as shown.
Check that the plunger moves outward. If the plunger
does not move, replace the magnetic switch.

PERFORM HOLD-IN TEST

While connected as above with the plunger out, discon-
nect the negative lead from terminal C. Check that the
plunger remains out.

If the plunger returns inward, replace the magnetic switch.

INSPECT PLUNGER RETURN

Disconnect the negative lead from the switch body. Check
that the plunger returns inward.

If the plunger does not return, replace the magnetic switch.
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,erminal 50 N@gt->
/“

STO004

4.

PERFORM NO-LOAD PERFORMANCE TEST

(a) Connect the battery and ammeter to the starter as
shown.

(b) Check that the starter rotates smoothly and steadily
with the pinion moving out. Check that the ammeter
reads the specified current.

Specified current: Less than 80 A at 11.5V

INSTALLATION OF STARTER

1.

INSTALL STARTER MOTOR IN FLYWHEEL BELL-
HOUSING

Place the starter motor in the flywheel bellhousing.
Install and torque the two bolts.

Torque: 400 kg-cm (29 ft-Ib, 39 N-m)

CONNECT TWO WIRES TO STARTER

Connect the connector to the terminal on the magnetic
switch. Connect the cable from the battery to the terminal
on the switch, and install the nut.

INSTALL TRANSMISSION OIL FILLER TUBE (A/T only)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

Check that the car starts.
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CHARGING SYSTEM
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CH-2

CHARGING SYSTEM — Precautions, Troubleshooting

PRECAUTIONS

1. Check that the battery cables are connected to the ¢
rect terminals.

2. Disconnect the battery cables when the battery is given
a quick charge.

3. Do not perform tests with a high voltage insulation
resistance tester.

4. Never disconnect the battery when the engine is running.

TROUBLESHOOTING

Problem Possible cause Remedy Page
Discharge warning Fuse blown Check "CHARGE"’ and
light does not light “IGN"’ fuses
W'ﬂi‘ ignition ON and Light burned out Replace light
engine off . . . .
Wiring connection loose Tighten loose connections
IC regulator faulty Replace IC regulator CH-6
Discharge warning Drive belt loose or worn Adjust or replace drive belt CH-3
light does not go out Battery cables loose, corroded or worn | Repair or replace cables
with engine running ., .,
(battery requires fre- Fuse blown Check ""ENGINE’’ fuse
quent recharging) Fusible link blown Replace fusible link
IC regulator or alternator faulty Check charging system CH-4
Wiring faulty Repair wiring




CHARGING SYSTEM — On-Vehicle Inspection CH-3

Upper
Level

Lower
Level

CHO0002

)| AM2 (30A)

=)

[ ) S
=y

AM1 (60A)

F10006 F10008

Nippondenso

Borroughs

CHO0242

ON-VEHICLE INSPECTION

1. CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL

(a) Check the specific gravity of each cell.

Standard specific gravity
When fully charged at 20°C (68°F): 1.25 — 1.27
{(b) Check the electrolyte quantity of each cell.
If insufficient, refill with distilled water (or purified
water).

2. CHECK BATTERY TERMINALS, FUSIBLE LINK
AND FUSES

(a) Check that the battery terminals are not loose or
corroded.

(b} Check the fusible link and fuses for continuity.

FUSIBLE LINK AM1, AM2
Fuse ENGINE (15A)
Fuse CHARGE (7.5A)

4. INSPECT DRIVE BELT

(a) Visually check the drive belt for crack, oiliness or wear.
Check that the belt does not touch the bottom of the
pulley groove.

If necessary, replace the drive belt.

{(b) Using a belt tension gauge, check the drive belt
tension.

Belt tension gauge:
Nippondenso BTG-20 (95506-00020) or
Borroughs No. BT-33-73F
Drive belt tension:
New belt 125 + 25 1b
Used belt 80 + 20b

If necessary, adjust the drive belt tension.

5. VISUALLY CHECK ALTERNATOR WIRING AND LISTEN

FOR ABNORMAL NOISES
(a) Check that the wiring is in good condition.

{b) Check that there is no abnormal noise from the alter-
nator while the engine is running.

6. CHECK DISCHARGE WARNING LIGHT CIRCUIT

(a) Warm up the engine and then turn it off.
(b) Turn off all accessories.

(c) Turn the ignition switch to ON. Check that the dis-
charge warning light is lit.

(d) Start the engine. Check that the light goes out.

If the light does not come on and go off as specified,
troubleshoot the warning light circuit.
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CHARGING SYSTEM — On-Vehicle Inspection

Disconnect Wire

<+

+

Battery

—

WA

from Terminal B —ﬁ Ammeter

Alternator

158
A
o

— Voltmeter

CHO068

CH0279 CHO010

CHO0185

° RPM

2,000 rpm

EC0137 CH0068

7.

CHECK CHARGING CIRCUIT WITHOUT LOAD

NOTE: If a battery/alternator tester is available, connert
the tester to the charging circuit according to the manvl
turer’s instructions.

(a) If a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows:

¢ Disconnect the wire from terminal B of the alter-
nator and connect it to the negative terminal of the
ammeter.

e Connect the testlead from the positive terminal of
the ammeter to terminal B of the alternator.

* Connect the positive lead of the voltmeter to ter-
minal B of the alternator.

e Connect the negative lead of the voltmeter to
ground.

{(b) Check the charging circuit as follows:

With the engine running from idling to 2,000 rpm,
check the reading on the ammeter and voltmeter.
Standard amperage: Less than 10 A
Standard voltage: 13.5 — 15.1 V
(Regulator case 25°C or 77°F)

* |f the voltage reading is greater than standard vol-
tage, replace the IC regulator.

¢ |f the voltage reading is less than standard voltage,
check the IC regulator and alternator as follows:
With terminal F grounded, start the engine and
check the voltage reading of terminal B.

e If the voltage reading is greater than standard
voltage, replace the IC regulator.

¢ |f the voltage reading is less than standard voltage,
check the alternator.

CHECK CHARGING CIRCUIT WITH LOAD

(a) With the engine running at 2,000 rpm, turn on the high
beam headlights and place the heater fan control
switch at HI.

(b) Check the reading on the ammeter.
Standard amperage: More than 30 A

If the ammeter reading is less than 30 A, repair the alter-
nator. (See page CH-5)

NOTE: W.ith the battery fully charged, sometimes the in-
dication will be less than 30 A.

*



CHARGING SYSTEM — Alternator CH-5

ALTERNATOR

REMOVAL OF ALTERNATOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. DRAIN COOLANT

3. DISCONNECT WIRING FROM ALTERNATOR
(a) Disconnect the connector from the alternator.

(b) Remove the nut and wire from the alternator.

CHO0242

4. DISCONNECT WATER INLET HOSE
(a) Remove the engine under cover.
(b) Remove the two water inlet pipe bolts.
(c} Disconnect the water inlet hose from the engine.

CHO243

N 5. REMOVE FAN BELT
(a) Loosen the alternator pivot and remove the adjust bolt.
{(b) Remove the fan belt.

CHO0241

6. REMOVE ALTERNATOR
{a) Hold the alternator and remove the pivot.
{b) Remove the alternator.



CH-6

CHARGING SYSTEM — Alternator

COMPONENTS

Pulley

)

[ 950-1,300 (69-94, 94-127) |

:
-
=)

Terminal Insulator

Rear End Frame

Front Bearing

etainer

'
7

Terminal Insulator

Rear Bearing

Bearing Cover

Rear End Cover

IC Regulator

Brush Holder and Cover

—= o

Brush

CHO0238

DISASSEMBLY OF ALTERNATOR

REMOVE REAR END COVER
Remove the nut and terminal insulator.

Remove the three nuts and end cover.

1.
(a)

(b)

CHO0239

2. REMOVE BRUSH HOLDER

Remove the two screws, brush holder and brush holder

cover.

CHO0083




CHARGING SYSTEM — Alternator CH-7

CHO061

CHO188

CHO082

" cHO0236

CHO0235 CHO0237

3.

REMOVE IC REGULATOR
Remove the three screws and IC regulator.

REMOVE RECTIFIER HOLDER
Remove the four screws and rectifier holder.

REMOVE TERMINAL INSULATOR

REMOVE PULLEY

(a) Hold SST "“A’" with a torque wrench and tighten SST
“B’" clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-lb, 39 N-m)
(b) Confirm that SST ‘“A’’ is secured to the pulley shaft.

(c) As shown in the figure, grip SST “‘C"’ in a vise and
then install the alternator to SST “'C”’.

(d) To loosen the pulley nut turn SST ““A"’ in the direc-
tion shown in the figure.

CAUTION: To prevent damage to the rotor shaft, do not
loosen the pulley nut more than one-half of a turn.

{e) Turn SST ’B’’ and remove all SSTs.
{f)  Remove the pulley nut and the pulley.



CH-8 CHARGING SYSTEM — Alternator

7. REMOVE REAR END FRAME
(a) Remove the four nuts.

(b) Using SST, remove the rear end frame and four .
minal insulators.

SST 09286-46011

CHO189

8. REMOVE ROTOR FROM DRIVE END FRAME



CHARGING SYSTEM — Alternator CH-9

CHO130

CHO191

CHO192

CHO193

CHO194

INSPECTION AND REPAIR OF ALTERNATOR
Rotor

1.

CHECK ROTOR FOR OPEN CIRCUIT

Using an chmmeter, check for continuity between the slip
rings.

Standard resistance: 2.8 — 3.0 Q
If there is no continuity, replace the rotor.

2. CHECK ROTOR FOR GROUND
Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the rotor. If there is continuity,
replace the rotor.
3. INSPECT SLIP RINGS
(a) Check that the slip rings are not rough or scored. If
rough or scored, replace the rotor.
(b) Using calipers, measure the slip ring diameter.
If the diameter of the slip ring is less than the mini-
mum, replace the rotor.
Minimum diameter: 14.0 mm (0.551 in.)
Standard diameter: 14.4 mm (0.567 in.)
Stator
1. INSPECT STATOR FOR OPEN CIRCUIT
Using an ohmmeter, check all leads for continuity. If there
is no continuity, replace the drive end frame assembly.
2. INSPECT THAT STATOR IS NOT GROUNDED

Using an ohmmeter, check that there is no continuity be-
tween the coil leads and drive end frame. If there is con-
tinuity, replace the drive end frame assembly.



CH-10 CHARGING SYSTEM — Alternator

Brush and Brush Holder

1. MEASURE EXPOSED BRUSH LENGTH
Minimum exposed length: 4.5 mm (0.177 in.)

If the brush length is less than the minimum, replace the
brush.

CH0233

2. IF NECESSARY, REPLACE BRUSH
{a) Unsolder and remove the brush and the spring.

{b) Put the brush wire through the spring and insert the
brush holder.

CHO234

(c) Solder the wire to the brush holder as shown.
Standard exposed length: 10.5 mm (0.413 in.)

(d) Check that the brush moves smoothly in the brush
holder.

(e) Cut off any excess wire.

85044

Bearings

1. INSPECT FRONT BEARING

Check that the front bearing is not rough or worn. Replace
if necessary.

\ CHO197

2. IF NECESSARY, REPLACE FRONT BEARING

Remove the four screws and bearing retainer, and replace
the front bearing.

CHO0198




CHARGING SYSTEM — Aiternator CH-11

3. INSPECT REAR BEARING
Check that the rear bearing is not rough or worn. Replace
if necessary.
/ /

CH0199

4. IF NECESSARY, REPLACE REAR BEARING

(a) Using SST, remove the rear bearing with the bearing
cover from the rotor shaft.

SST 09820-00020
CAUTION: Be careful not to damage the fan.

CHO0200

— (b) Using SST, install the rear bearing and bearing cover
M onto the rotor shaft.

~ SST 09285-76010

CH0201




CH-12

CHARGING SYSTEM — Alternator

CHO0218

CHO0236

CHO0235 CH0240

CHO062

CHO188

ASSEMBLY OF ALTERNATOR
(See page CH-6)

1.
2.

INSTALL ROTOR TO DRIVE END FRAME
INSTALL REAR END FRAME

(a) Using a plastic hammer, lightly tap the rear end frame
on the drive end frame.

(b) Install the four nuts.

INSTALL PULLEY

(a) Install the pulley to the rotor shaft by tightening the
pulley nut by hand.

(b) Hold SST “*A”" with a torque wrench and tighten SST
‘B’ clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-ib, 39 N-m)
{c) Confirmthat SST ‘*A’’ is secured to the pulley shaft.

(d} As shown in the figure, grip SST “'C"’ in a vise and
then install the alternator to SST “/C"".

{e) To torque the pulley nut turn SST A’ in the direc-
tion shown in the figure.

Torque: 950 — 1,300 kg-cm
(69 — 94 ft-lb, 94 — 127 N-m)

(f)  Turn SST /B’ and remove all SSTs.

INSTALL FOUR TERMINAL INSULATORS
Install the four terminal insulators on the lead wires.

INSTALL RECTIFIER HOLDER
Install the rectifier holder with the four screws.



CHARGING SYSTEM — Alternator CH-13

CHO0219

CHO0239

INSTALL BRUSH HOLDER WITH IC REGULATOR
{a) Install the brush holder with IC regulator.
(b) Install the two screws to IC regulator.

NOTE: Check the clearance between the brush holder and
connector as 1 mm or more.

(c) Install the three screws.

(d) Install the brush holder cover to the rear end frame.

INSTALL REAR END COVER
(a) Install the end cover with the three nuts.
(b} Install the terminal insulator with the nut.

MAKE SURE ROTOR ROTATES SMOOTHLY



CH-14

CHARGING SYSTEM — Alternator

CHO0241

Nippondenso

Borroughs

CHO0243

CH0242

INSTALLATION OF ALTERNATOR

1. INSTALL ALTERNATOR

Mount the alternator on the bracket with the pivot and ad-
just bolt.

2. INSTALL DRIVE BELT

(a) Place the drive belt on the alternator, fan and crank-
shaft pulleys.

(b) Using a belt tension gauge, check the drive beit
tension.

Belt tension gauge:
Nippondenso BTG-20 (95506-00020) or
Borroughs No. BT-33-73F
Drive belt tension:
New belt 125 + 25 |b
Used beit 80 + 201b
3. CONNECT WATER INLET HOSE
(a) Connect the water inlet hose to the engine.
(b) Install the two water inlet pipe bolts.

{c} Install the engine under cover.

4. CONNECT WIRING TO ALTERNATOR
{a) Connect the wire to the alternator and install the nut.
{(b) Connect the connector to the alternator.

5. FILL WITH COOLANT
Close the radiator drain cock and fill with coolant.

6. CONNECT NEGATIVE CABLE TO BATTERY

7. PERFORM ON-VEHICLE INSPECTION
(See page CH-3)
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CLUTCH

Page

TROUBLESHOOTING .....oiiiiiiiiiariiieieieccnaens CL-2
CHECK AND ADJUSTMENT OF CLUTCH

{24 =10 7 - S CL-3

BLEEDING OF CLUTCH SYSTEM ..........ccociiiiinnen, CL-3

CLUTCH MASTER CYLINDER ........c.ooiiiieiieeiaenens CL-4

CLUTCH RELEASE CYLINDER ......ccceciiiiiiiiiiianes CL-5

CLUTCH UNIT .ot CL-7




CL-2

CLUTCH — Troubleshooting

TROUBLESHOOTING

Problem

Release fork or linkage sticking

Repair as necessary

Possible cause . Remedy Page
Hard to shift or Clutch pedal freeplay excessive Adjust pedal freeplay CL-3
will not shift Air in clutch lines Bleed clutch system CL-3
Clutch release cylinder faulty Repair release cylinder CL-5
Clutch master cylinder faulty Repair master cylinder CL-4
Clutch disc out of true, runout is excessive or Inspect clutch disc CL-8
lining broken
Splines on input shaft or clutch disc Repair as necessary CL-7
dirty or burred
Clutch pressure plate faulty Replace pressure plate CL-9
Transmission jumps Clutch pilot bearing worn Replace pilot bearing CL-9
out of gear
Clutch slips Clutch pedal freeplay insufficient Adjust pedal freeplay CL-3
Clutch disc lining oily or worn out Inspect clutch disc CL-8
Pressure plate faulty Replace pressure plate CL-9
Release fork binding Inspect release fork
Clutch grabs/chatters | Clutch disc lining oily or worn out Inspect clutch disc CL-8
Pressure plate faulty Replace pressure plate CL-9
Clutch diaphragm spring bent Align clutch diaphragm CL-11
Engine mounts loose Repair as necessary
Clutch pedal spongy Air in clutch lines Bleed clutch system CL-3
Clutch release cylinder faulty Repair release cylinder CL-5
Clutch master cylinder faulty Repair master cylinder CL-4
Clutch noisy Loose part inside housing Repair as necessary
Release bearing worn or dirty Replace release bearing CL-10
Pilot bearing worn Replace pilot bearing CL-9

AO1171




CLUTCH — Check and Adjustment of Clutch Pedal, Bleeding of Clutch System CL-3

Push Rod Play Adjust Point

Pedal Height
Adjust Point

CLO0O1

Pedal Freeplay

CL0002

CLO003

CLOO04

CHECK AND ADJUSTMENT OF
CLUTCH PEDAL

1. CHECK THAT PEDAL HEIGHT AND PUSH ROD PLAY ARE
CORRECT

Pedal height from asphalt sheet: 144 mm
(5.67 in.)

Push rod play at pedal top: 1.0 — 5.0 mm
(0.039 — 0.197 in.)

If incorrect, adjust the pedal height and push rod play.
2. IF NECESSARY, ADJUST PEDAL HEIGHT AND PUSH ROD
PLAY

(a) Loosen the lock nut and turn the stopper bolt until the
height is correct. Tighten the lock nut.

(b) Loosen the lock nut and turn the push rod until the
push rod play is correct. Tighten the lock nut.
3. CHECK THAT PEDAL FREEPLAY IS CORRECT

Push in on the pedal until the beginning of clutch resistance
is felt.

Pedal freeplay: 5 — 15 mm (0.20 — 0.59 in.)

4. IF NECESSARY, ADJUST PEDAL FREEPLAY

(a) Loosen the lock nut and turn the push rod until the
freeplay is correct.

(b) Tighten the lock nut.
(c) After adjusting the pedal freeplay, check the pedal

height.
A01172

BLEEDING OF CLUTCH SYSTEM

NOTE: |If any work is done on the clutch system or if air
is suspected in the clutch lines, bleed the system of air.

CAUTION: DO NOT let brake fluid remain on a painted
surface. Wash it off immediately.

1. FILL CLUTCH RESERVOIR WITH BRAKE FLUID
Check the reservoir frequently. Add fluid if necessary.

2. CONNECT VINYL TUBE TO BLEEDER PLUG
Insert the other end of the tube in a half-full container of
brake fluid.

3. BLEED CLUTCH LINE
(a) Slowly pump the clutch pedal several times.

(b) While pressing on the pedal, loosen the bleeder plug
until the fluid starts to run out. Then close the bleeder
plug.

(c) Repeat this procedure until there are no more air bub-
bles in the fluid.



CL-4

CLUTCH — Clutch Master Cylinder

CLUTCH MASTER CYLINDER
COMPONENTS

250 (18, 25)

~

{kg-cm (ft-1b, N-mﬂ : Tightening torque
€@ : Non-reusable part

——Reservoir Tank

Mounting Nut

) @%\ 5
~AD W@$ Clevis

Master Cylinder \%CIUtCh Line Union Nut

Pin

(/% Clip

Push Rod

Snap Ring Boot
Plate

CLO00S

CL0008

REMOVAL OF MASTER CYLINDER
1.  REMOVE PUSH ROD PIN

2. DISCONNECT CLUTCH LINE UNION
Using SST, disconnect the union nut.
SST 09751-36011

3. REMOVE MASTER CYLINDER
(a) Rémove the mounting nut and bolt.
(b) Pull out the master cylinder.

DISASSEMBLY OF MASTER CYLINDER

1. REMOVE RESERVOIR TANK
Remove the hold-down bolt and pull off the reservoir tank.

2. REMOVE PUSH ROD

(a) Puli back the boot and, using a screwdriver, remove
the snap ring.

(b) Pull out the push rod and washer.

3. REMOVE PISTON
Using compressed air, remove the piston from the cylinder.



CLUTCH — Clutch Master Cylinder, Clutch Release Cylinder CL-5

\ // L;h,-um Soap Base Glycol Grease] ASSEMBLY OF MASTER CYLINDER

1. COAT PARTS WITH LITHIUM SOAP BASE GLYCOL
GREASE, AS SHOWN

4 TR 2. INSERT PISTON INTO CYLINDER
3. INSTALL PUSH ROD ASSEMBLY WITH SNAP RING

WE | 4. INSTALL RESERVOIR TANK
@)})}))\)m‘»m Torque: 250 kg-cm (18 ft-Ib, 25 N-m)

INSTALLATION OF MASTER CYLINDER
(See page CL-4)

1. INSTALL MASTER CYLINDER
Install the mounting nut and bolt, and torque them.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

2. CONNECT CLUTCH LINE UNION
Using SST, connect the union.
SST 09751-36011

3. CONNECT PUSH ROD AND INSTALL PIN
Install a new cotter pin in the push rod pin.

4. BLEED SYSTEM AND ADJUST CLUTCH PEDAL
(See page CL-3)

CLUTCH RELEASE CYLINDER
COMPONENTS

% Cylinder

Push Rod
Boot

@Piston

Spring

[ kg-cm (ft-Ib, N-m)| : Tightening torque
4 : Non-reusable part

CLOO011




CL-6 CLUTCH — Clutch Release Cylinder

REMOVAL OF RELEASE CYLINDER

1. DISCONNECT CLUTCH LINE UNION
Using SST, disconnect the union.
SST 09751-36011

2. REMOVE TWO BOLTS AND PULL OFF RELEASE CYLINDER

DISASSEMBLY OF RELEASE CYLINDER
1. PULL OUT PUSH ROD

2. REMOVE BOOT

3. REMOVE PISTON

ASSEMBLY OF RELEASE CYLINDER
(See page CL-5)

1. COAT PISTON WITH LITHIUM SOAP BASE GLYC™
GREASE, AS SHOWN

2. INSTALL PISTON

m 3. INSTALL BOOT AND INSERT PUSH ROD

CL0013

INSTALLATION OF RELEASE CYLINDER
(See page CL-5)

1. INSTALL RELEASE CYLINDER WITH TWO BOLTS
2. CONNECT CLUTCH LINE UNION

Using SST, connect the union.
SST 09751-36011

3. BLEED CLUTCH SYSTEM
(See page CL-3)



CLUTCH — Clutch Unit CL-7

CLUTCH UNIT
COMPONENTS

Clutch Disc Clutch Cover

Release Bearing

Clutch Release Bearing Hub

Clip

Clutch Release Ford

[195 (12, 19) |

Clip

A01173

| kg-cm (ft-lb, N-m)| : Tightening torque

CLO041

REMOVAL OF CLUTCH UNIT

1. REMOVE TRANSMISSION (See pages MT-3, 4)
NOTE: Do not drain the transmission oil.

2. REMOVE CLUTCH COVER AND DISC
(a) Putalignment marks on the clutch cover and flywheel.

(b) Loosen the set bolts one turn at a time until spring
tension is released.

(c) Remove the set boits and pull off the clutch cover and
disc.




CL-8

CLUTCH - Clutch Unit

3. REMOVE BEARING, HUB AND FORK FROM
TRANSMISSION

(a) Remove the retaining clip and pull off the bearing ¢
hub.

(b) Remove the fork and boot.

INSPECTION OF CLUTCH PARTS

1. INSPECT CLUTCH DISC FOR WEAR OR DAMAGE
Using calipers, measure the rivet head depth.
Minimum rivet depth: 0.3 mm (0.012 in.)
If a problem is found, repair or replace the clutch disc.

2. INSPECT CLUTCH DISC RUNOUT
Using a dial indicator, check the disc runout.
Maximum runout: 0.8 mm (0.031 in.)

If runout is excessive, replace the disc.

B2015

3. INSPECT FLYWHEEL RUNOUT
Using a dial indicator, check the flywheel runout.
Maximum runout: 0.2 mm (0.008 in.)

If runout is excessive, repair or replace the flywheel.

4. INSPECT PILOT BEARING

Turn the bearing by hand while applying force in the rota-
tion direction.

If the bearing sticks or has much resistance, replace the
pilot bearing.

NOTE: The bearing is permanently lubricated and requi
no cleaning or lubrication.




CLUTCH — Clutch Unit CL-9

SST

B2017

SST

82018

5.

IF NECESSARY, REPLACE PILOT BEARING
(a) Using SST, remove the pilot bearing.
SST 09303-35011

(b) Using SST, install the pilot bearing.
SST 09304-30012

NOTE: After assembling the pilot bearing to the hub, in-
sure that it rotates smoothly.

INSPECT DIAPHRAGM SPRING FOR WEAR

Using calipers, measure the diaphragm spring for depth and
width of wear.

Maximum: Depth 0.6 mm (0.024 in.)
Width 5.0 mm (0.197 in.)

IF NECESSARY, REPLACE PRESSURE PLATE
{a} Remove the retracting spring.

(b} Drill out the rivet heads.

(c) Using a punch, drive out the rivets.

(d)  Apply molybdenum disulphide lithium base grease
(NLGI! No.2) to the contact surface of the pressure
plate and cover.

(e) Install a new pressure plate with the special pressure
plate bolts and nuts. Torque the nuts.

Torque: 195 kg-cm (14 ft-lb, 19 N-m)
(f) Using a punch, stake the nuts.



CL-10

CLUTCH — Clutch Unit

82020

SST

22230

22231

CL0023

8. INSPECT RELEASE BEARING

Turn the bearing by hand while applying force in the rota-
tion direction.

If bearing sticks or has much resistance, replace the release
bearing.

NOTE: The bearing is permanently lubricated and requires
no cleaning or lubrication.

9. IF NECESSARY, REPLACE RELEASE BEARING

(a) Using a press and SST, press the release bearing from
the hub.

SST 09315-00010

(b) Using a press and SST, press a new release bearing
into the hub.

SST 09315-00021

(c) Afterinstalling the bearing, check that there is no d
on the bearing when it is turned under pressure.

INSTALLATION OF CLUTCH UNIT
(See page CL-7)

1. INSTALL DISC ON FLYWHEEL
Using SST, install the disc on the flywheel.
SST 09301-20020

2. INSTALL CLUTCH COVER
(a) Align the marks on the clutch cover and flywheel.

(b) Tighten the bolts evenly. Make several passes around
the cover until it is snug. Torque the bolts.

Torque: 195 kg-cm (14 ft-lb, 19 N-m)



CLUTCH — Clutch Unit

CL-11

CLO016 CLOO17

3.
B2026
4.
5.
\ B2028 CL0024
MP Grease
B2030
7 e
~ 2D
s N \ 7.
b
/7 "

CHECK DIAPHRAGM SPRING TIP ALIGNMENT

Using a feeler gauge and SST, measure the gap between
the spring tips and the tool.

SST 09302-30031
Maximum gap: 0.5 mm (0.020 in.)
If the gap is excessive, adjust as follows.

IF NECESSARY, ADJUST SPRINGS

Using SST, bend the springs to correct alignment.
SST 09333-00012

APPLY MOLYBDENUM DISULPHIDE LITHIUM BASE
GREASE (NLGI NO.2) OR MP GREASE

(a) Apply molybdenum disulphide lithium base grease to
the following parts:

Release fork and hub contact point
Release fork and push rod contact point
Release fork pivot point

Clutch disc spline

Release bearing hub inside groove

(b) Apply MP grease to release bearing.

INSTALL BOOT, FORK, HUB AND BEARING ON
TRANSMISSION

INSTALL TRANSMISSION
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MANUAL TRANSMISSION
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MT-2

MANUAL TRANSMISSION — Troubleshooting

TROUBLESHOOTING

out of gear

transmission

Problem ] Possible cause Remedy Page

Hard to shift or will Splines on input shaft dirty or burred Repair as necessary MT-3

not shift Transmission faulty Disassemble and inspect MT-3
transmission

Transmission jumps Transmission faulty Disassemble and inspect MT-3

AD1158




MANUAL TRANSMISSION — Removal of Transmission MT-3

REMOVAL OF TRANSMISSION

NOTE: For the transmission with a transfer (4WD) refer to
REMOVAL OF TRANSFER on page TF-3.

1. DISCONNECT BATTERY CABLE FROM NEGATIVE
TERMINAL

2. REMOVE STARTER UPPER MOUNTING NUT

3. REMOVE SHIFT LEVER FROM INSIDE OF VEHICLE

4. RAISE VEHICLE AND DRAIN TRANSMISSION
CAUTION: Be sure the vehicle is securely supported.
5. DISCONNECT PROPELLER SHAFT
(See page PR-3)
SST 09325-20010

6. DISCONNECT SPEEDOMETER CABLE AND BACK-UP
LIGHT SWITCH CONNECTOR

7. REMOVE EXHAUST PIPE CLAMP AND EXHAUST PIPE

MT0020 MT0021

8. REMOVE CLUTCH RELEASE CYLINDER, TUBE BRACKET
AND STARTER LOWER MOUNTING BOLT

Remove the mounting bolts and lay the starter and release
cylinder alongside the engine.

9. REMOVE ENGINE REAR MOUNTING AND BRACKET
(a) Remove the four bolts from the engine rear mounting.

(b) Raise the transmission slightly by raising the engine
with a jack.

{c} Remove the four bolts from the support member and
remove the rear mounting bracket.

MT0015 MT0016




MT-4 MANUAL TRANSMISSION — Removal of Transmission

MT0025

MT0017

10.

11.

12.

13.

14.

{d) Remove the engine rear mounting from the trans-
mission.

PLACE PIECE OF WOOD BETWEEN ENGINE OIL PAN
AND FRONT CROSSMEMBER

NOTE: Tape a piece of wood or such about 20 mm (0.79
in.) thick on the front crossmember.

LOWER TRANSMISSION

REMOVE EXHAUST PIPE BRACKET AND STIFFENER
PLATE BOLTS

REMOVE REMAINING TRANSMISSION BOLTS

REMOVE TRANSMISSION
(a) Draw out the transmission toward the rear.

(b} Lower the transmission front and remove the transmis-
sion from the vehicle.

NOTE: Be careful not to damage the extension housing
dust deflector.



MANUAL TRANSMISSION — W46, 55 and 56 Transmission MT-5

W46, 55 AND 56 TRANSMISSION

COMPONENTS
Clutch Housing Snap Ring Restrict Pin
Front Bearing
Retainer —“ Shift Lever Retainer
=7
1
|
A
_—"" Shift Lever Retainer

—

-
7J/Speedometer Driven Gear

Restrict Pin
—| W

Transmission Case (

[ 375(27, 37)

Back-up Light Switch

o

———————

Extension

Housing A O 1 1 5 9
Intermediate Plate

Back-up Light Switch

_410(30, 40) |

Output Shaft

v 1 ° —3k Straight Screw Plugs
S0 Springs and Balls
‘o

Reverse ldler Gear and Shaft

(——"Interlock Pin No. 1
I ,__‘ Lock Washers

Shift Fork Shaft No. 3
and Bolts @/Q Qslotte)d Spring Pin

4-speed

____ Interlock Pin

~-@Slotted Spring Pin
Shift Fork No. 3

Shift Fork Shaft No. 2
Interlock Pin No. 3

Shift Fork No. 2 ® Shift Fork Shaft

No. 4
[kg-cm (ft-lb, N-m)] : Tightening torque Shift Fork Shaft No. 3
4@ : Non-reusable part

o Reverse Idler Gear Shaft Stopper
5-speed

Y : Precoated part




MT-6 MANUAL TRANSMISSION — W46, 55 and 56 Transmission

COMPONENTS (Cont’d)

Reverse Gear @ Snap Ring
Center Bearing Fifth Gear
N

Retainer

Snap Ring
©
D . .
Snap Ring Rear Bearing Speedometer

Drive Gear

Synchronizer Ring Output Shaft

Input Shaft

Snap Ring

Counter Center Bearing
Outer Race

Needle Roller Bearing
& Snap Ring
Counter Gear

Clutch Hub No.3 | Spacer

Center Bearing Counter Fifth Gear
& Snap Ring Synchronizer Ring Synchronizer Ring
Clutch Hub No. 2 Third Gear

A01160

Output Shaft

Clutch Hub No. 1 Center Bearing

Needle Roller Bearing

| ittt |

Synchronizer Ring
Second Gear First Gear  Steel Ball

@ : Non-reusable part Needle Roller Bearing Synchronizer Ring




MANUAL TRANSMISSION — W46, 55 and 56 Transmission MT-7

DISASSEMBLY OF TRANSMISSION
(See pages MT-5, 6)

1. REMOVE BACK-UP LIGHT SWITCH, SPEEDOMETER
DRIVEN GEAR, SHIFT LEVER RETAINER AND RESTRICT
PINS

WM0256

2. REMOVE CLUTCH HOUSING FROM TRANSMISSION
CASE

WMQ006

3. REMOVE EXTENSION HOUSING (2WD) OR
TRANSFER ADAPTER (4WD)

(a) Remove the shift lever housing set bolt.
(b) Remove the nine bolts.

(c) Using a plastic hammer, tap the extension housing
(2WD) or the transfer adapter (4WD).

(d) Disengage the shift and select lever from the shift
head.

Wi0250 (e) Pull out the extension housing (2WD) or the transfer
adapter (4WD).

NOTE: Leave the gasket attached to the intermediate
plate.

4. REMOVE FRONT BEARING RETAINER AND TWO
BEARING SNAP RINGS

WMO166




MT-8

MANUAL TRANSMISSION — W46, 55 and 56 Transmission

WMO0013

WM0015 WM0014

WMO0016

WM0017

wm0o018

5.

SEPARATE INTERMEDIATE PLATE FROM
TRANSMISSION CASE

(a) Using a plastic hammer, carefully tap the transm.
sion case.

(b} Pull the transmission case from the intermediate plate.

NOTE: Leave the gasket attached to the intermediate
plate.

MOUNT INTERMEDIATE PLATE IN VISE

(a) Use two long clutch housing bolts, plate washers and
suitable nuts as shown.

CAUTION: Install the plate washers in reverse of normal.
Increase or decrease plate washers so that the bolt tip and
the front tip surface of the nut are aligned.

(b)  Mount the intermediate plate in a vise.

REMOVE LOCKING BALL AND SPRING
(a) Using SST, remove the four plugs.
SST 09313-30021

(b} Using a magnetic finger, remove the three springs and
balls.
(4-Speed)

REMOVE SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

(a) Pry out the lock washers of shift fork No. 1 and No.
2, and remove the two set bolts.



MANUAL TRANSMISSION — W46, 55 and 56 Transmission MT-9

(b) Using two screwdrivers and a hammer, tap out the
two snap rings of the No. 1 and No. 2 fork shafts.

{c) Remove the reverse idler gear stopper.

WMO002¢

(d} Remove the reverse idler gear and shaft.

WMO0021

(e) Remove the shift fork and shaft No. 1.

WM0022

(f) Using a magnetic finger, remove interlock pin No. 1
and No. 2.

WMO0023




MT-10 MANUAL TRANSMISSION — W46, 55 and 56 Transmission

(g) Remove the shift fork and shaft No. 2.

WMO0024

(h) Using a magnetic finger, remove interlock pin No. 3.

WMO0025

(i) Remove fork shaft No. 3 with reverse shift arm.

WMO0026

8.-2 (5-Speed)
REMOVE SHIFT FORKS SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

(a) Pry out the lock washers of shift fork No. 1 and No.
2, and remove two set bolts.

WMO0027

(b} Using two screwdrivers and a hammer, tap out the
two snap rings of the No. 1 and No. 2 fork shafts.

WM0018




MANUAL TRANSMISSION — W46, 55 and 56 Transmission MT-11

(c) Remove the reverse idler gear shaft stopper.

(d) Remove the reverse idler gear and shaft.

WM0029

(e} Remove the shift fork and shaft No. 1.

WMO0030

{f}  Using a magnetic finger, remove interlock pins No. 1
and No. 2.

WMQ031

{g) Remove the shift fork and shaft No. 2.

WMO0032
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(h} Using a magnetic finger, remove interlock pin No. 3.

WMO033

(i)  Using a pin punch and hammer, drive out the fork shaft
pin No. 3.

WMO0034

(j)  Pull out the shift fork shaft No. 4.

WMO0035

(k) Remove shift fork No. 3, fork shaft No. 3 and reverse
shift arm with pin.

WMO0036

9. (2WD)
REMOVE SPEEDOMETER DRIVE GEAR

Pry out both ends of the clip and remove the drive gear.

WMO0040
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WMO0041

WM0261

7

< ©\ )
\ WM0043
WMO0042

SST

N4 WMO0044

10.

11.

12.

{5-Speed)
MEASURE COUNTER FIFTH GEAR THRUST
CLEARANCE

Using a feeler gauge, measure the counter 5th gear thrust
clearance.

0.10 — 0.41 mm
(0.0039 — 0.0161 in.)
0.46 mm (0.0181 in.)

Standard clearance:

Maximum clearance:

(5-Speed)
REMOVE COUNTER REAR BEARING, SPACER, COUNTER
FIFTH GEAR AND NEEDLE ROLLER BEARING

(a) Using snap ring pliers, remove the snap ring.

{b) Using SST, remove the rear bearing, spacer, 5th gear
and bearing.

SST 09213-36020

CAUTION: Be careful not to catch the output shaft rear
bearing roller on the counter 5th gear.

{c) Remove the spacer.

(5-Speed)
REMOVE HUB SLEEVE NO. 3 ASSEMBLY

(a) Using two screwdrivers and a hammer, tap out the
snap ring.

{b) Using SST, remove clutch hub No. 3.
SST 09950-20015

CAUTION: Latch the claw of the SST onto the clutch hub,
not the shifting key retainer.
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WM0047

WM0o048

WMO0049

WMO0050

13.

14.

15.

16.

17.

{5-Speed)
REMOVE OUTPUT SHAFT REAR BEARING AND FIFTH
GEAR

(a) Using two screwdrivers and a hammer, tap out the
snap ring.

(b) Using SST, remove the rear bearing and 5th gear.
SST 09312-20011

REMOVE REVERSE GEAR

{a) Using snap ring pliers, remove the snap ring.
(b) Using SST, remove the reverse gear.

SST 09950-20015

REMOVE CENTER BEARING RETAINER

{a) Using a torx socket wrench, unscrew the torx screws
and remove the retainer.

(b) Using snap pliers, remove the snap ring.

REMOVE OUTPUT SHAFT AND COUNTER GEAR AS A
UNIT FROM INTERMEDIATE PLATE

(a) Remove the output shaft, input shaft and counter gear
as a unit from the intermediate plate by pulling on the
counter gear and tapping on the intermediate plate
with a plastic hammer.

(b) Remove the input shaft from output shaft.

MEASURE EACH GEAR THRUST CLEARANCE

Using a feeler gauge, measure the thrust clearance of each
gear.

0.10 — 0.25 mm

(0.0039 — 0.0098 in.)
0.30 mm (0.0118 in.)

Standard clearance:

Maximum clearance:
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WMO051

WMO0052

WMO0053

WMO0054

L

WMO0055

18.

19.

20.

21.

REMOVE OUTPUT SHAFT CENTER BEARING AND FIRST
GEAR ASSEMBLY

(a) Shift hub sleeve No. 1 onto the 2nd gear.

(b) Using a press, remove the center bearing, 1st gear,
needle roller bearing, inner race and synchronizer ring.

REMOVE LOCKING BALL

REMOVE HUB SLEEVE NO. 1 ASSEMBLY, SECOND GEAR
AND NEEDLE ROLLER BEARING

Using a press, remove the parts from the shaft as an as-
sembly.

REMOVE HUB SLEEVE NO. 2 ASSEMBLY AND THIRD
GEAR

(a) Using snap ring pliers, remove the snap ring.

(b) Using a press, remove hub sleeve No. 2, the syn-
chronizer ring and 3rd gear.
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{ WM0204

WMO0057

WM0205

WMO0059

INSPECTION OF TRANSMISSION
COMPONENTS

1.

INSPECT OUTPUT SHAFT AND INNER RACE

(@) Using calipers, meaéure the output shaft flange
thickness.

Minimum thickness: 5.60 mm (0.2205 in.)

(b) Using calipers, measure the inner race flange
thickness.

Minimum thickness: 4.70 mm (0.1850 in.)

(c} Using a micrometer, measure the outer diameter of
the output shaft journal.

Minimum diameter:
2nd gear 42.85 mm (1.6870 in.)
3rd gear 37.80 mm (1.4882 in.)

(d) Using a micrometer, measure the outer diameter of
the inner race.

Minimum diameter: 42.85 mm (1.6870 in.)

(e) Using a dial indicator, check the shaft runout.
Maximum runout: 0.06 mm (0.0024 in.)
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MT-17

WMO0061

WMO0062

WMO0063

WMO0064

WMO0065

2.

CHECK OIL CLEARANCE OF FIRST GEAR

Using a dial indicator, measure the oil clearance between
the gear and inner race with the needle roller bearing in-
stalled.

0.009 — 0.060 mm
{0.0004 — 0.0024 in.)
0.15 mm (0.0059 in.)

Standard clearance:

Maximum clearance:

CHECK OIL CLEARANCE OF SECOND AND COUNTER
FIFTH GEAR

Using a dial indicator measure the oil clearance between
the gear and output shaft with the needle roller bearing in-
stalled.

Standard clearance:

2nd gear 0.009 — 0.060 mm
(0.0004 — 0.0024 in.)
5th gear 0.009 — 0.062 mm

(0.0004 — 0.0024 in.)
Maximum clearance: 0.15 mm (0.0059 in.)

CHECK OIL CLEARANCE OF THIRD GEAR

Using a dial indicator, measure the oil clearance between
the gear and output shaft.

0.060 — 0.103 mMm

(0.0024 — 0.0041 in.)
0.20 mm (0.0079 in.)

Standard clearance:

Maximum clearance:

INSPECT SYNCHRONIZER RINGS
{a) Turn the ring and push it in to check the braking action.

{(b) Measure the clearance between the synchronizer ring
back and the gear spline end.

0.7 — 1.7 mm

(0.028 — 0.067 in.)
0.5 mm (0.020 in.)

Standard clearance:

Minimum clearance:
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WMO0066

WMO0067

WMO068

N
L 1
T ;_,‘/“
€ T A )

WMO0069

WMO0070

6.

MEASURE CLEARANCE OF SHIFT FORKS AND HUB
SLEEVES

Using a feeler gauge, measure the clearance between
hub sleeve and shift fork.

Maximum clearance: 1.0 mm (0.039 in.)

IF NECESSARY, REPLACE INPUT SHAFT BEARING

(a) Using snap ring pliers, remove the snap ring.

(b) Using a press, remove the bearing.

(c} Using a press and SST, install a new bearing.
SST 09506-35010

(d) Select a snap ring that will allow minimum axial play
and install it on the shaft.

Mark Thickness mm (in.)
1 2.05 — 2.10 (0.0807 — 0.0827)
2 2.10 — 2.15 (0.0827 — 0.0846)
3 2.15 — 2.20 (0.0846 — 0.0866)
4 2.20 — 2.25 (0.0866 — 0.0886)
5 2.25 — 2.30 (0.0886 — 0.0906)
11 2.30 — 2.35 (0.0906 — 0.0925)
12 2.35 — 2.40 (0.0925 — 0.0945)
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N

WMO0071

WM0072

WMO0073

]

WMO0074

WM0076
WMO0075

8.

INSPECT FRONT BEARING RETAINER

Check the retainer and oil seal for wear or damage. If the
oil seal is worn or damaged, replace it as follows.

(a) Using a screwdriver, pry out the oil seal.

(b) Using SST, press in the oil seal.
SST 09608-20011

Oil seal depth: 11.4 — 12.0 mm from retainer end

(0.449 — 0.472 in.)

IF NECESSARY, REPLACE COUNTER GEAR FRONT
BEARING AND SIDE RACE

(a) Using snap ring pliers, remove the snap ring.
(b) Using a press and SST, press out the bearing.
SST 09950-00020

(c) Check the side race for wear or damage.

(d) If necessary, remove the side race.

(1) Using a SST and socket wrench, remove the side
race.

SST 09950-20015

(2) If the side race cannot be removed with SST,
grind part of the side race and cut it off with a

chisel.
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WMO176

WMO0077

WM0079

WM0078

WM0083

10.

11.

(e) Using a socket wrench, press in the bearing, side race
and inner race.

(f) Select a snap ring that will allow minimum axial play
and install it on the shaft.

Mark Thickness mm (in.)
1 2.05 — 2.10 (0.0807 — 0.0827)
2 2.10 — 2.15 (0.0827 — 0.0846)
3 2.15 — 2.20 (0.0846 — 0.0866)
4 2.20 — 2.25 (0.0866 — 0.0886)
5 2.25 — 2.30 (0.0886 — 0.0906)
6 2.30 - 2.35 (0.0906 — 0.0925)
7 2.35 — 2.40 (0.0925 — 0.0945)

IF NECESSARY, REPLACE COUNTER GEAR CENTER
BEARING

{a) Remove the bearing from the counter gear.
(b) Install the new bearing on the counter gear.
NOTE: Engage the roller cages.

(c) Using SST, tap out the bearing outer race.
SST 09608-35013

NOTE: The outer race will be installed later, as the trans-
mission is assembled.

IF NECESSARY, REPLACE REVERSE RESTRICT PIN
{a) Using SST, remove the screw plug.
SST 09313-30021
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WMO0084

WM0083

WM0085

WM0086

WMO0087

{b) Using a pin punch and hammer, drive out the slotted
spring pin.

(c) Pull off the lever housing and slide out the shaft.

{d) Install the lever housing.

(e) Using a pin punch and hammer, drive in the slotted
spring pin.

{(f} Install and torque the screw plug.
Torque: 250 kg-cm (18 ft-lb, 25 N-m)

12. (5-Speed)
IF NECESSARY, REPLACE BEARING AND OUTER RACE

{a) Remove the outer race from the extension housing.
(1} Using two screwdrivers, remove the snap ring.

(2) Using SST, tap out the outer race.
SST 09608-35013

(b) Install the bearing outer race.
{1) Using SST, install a new outer race.
SST 09608-35013
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WM0088

Wm0108

WMO109

WM0110

WMO111

13.

(2) Install the snap ring.

(2WD)
IF NECESSARY, REPLACE SPEEDOMETER DRIVEN GEAR
OIL SEAL

(a) Using SST, remove the oil seal.
SST 09921-00010

(b) Using SST, install a new oil seal.
SST 09201-60011
Oil seal depth: 20 mm (0.79 in.)

14.-1 (2WD)

IF NECESSARY, REPLACE OIL SEAL AND BUSHING
(a) Using SST, remove the oil seal.

SST 09308-00010 or
09308-10010 w/ output shaft installed

(b) Heat the extension housing end to 80 — 100°C (176
— 212°F) in an oil bath.

{c) Using SST, remove the bushing and install a new
bushing.

SST 09307-30010
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WM0112

GM0057

GMO0058

(d} Using SST, drive in a new oil seal.
SST 09325-20010

14.-2 (4WD)
IF NECESSARY, REPLACE OIL SEAL

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

(b) Using SST, drive in the oil seal.
SST 09325-12010
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WMO0113

WMO0114

WMO115

WMO0116 WM0054

WMO0117

ASSEMBLY OF TRANSMISSION
(See pages MT-5, 6)

1. INSERT CLUTCH HUB NO. 1 AND NO. 2 INTO HUB SLEEVE

{a) Install the clutch hub and shifting keys to the hub
sleeve.

(b) Install the shifting key springs under the shifting keys.

CAUTION: Install the key springs positioned so that their
end gaps are not in line.

2. INSTALL THIRD GEAR AND CLUTCH HUB NO. 2 ON
OUTPUT SHAFT

(a) Apply gear oil to the shaft.

(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c) Using a press, install the 3rd gear and clutch hub
No. 2.

3. INSTALL SNAP RING
Select a snap ring that will allow minimum axial play, and
install it on the shaft.

Mark Thickness mm (in.)
D 1.80 — 1.85 (0.0709 — 0.0728)
11 1.86 — 1.91 (0.0732 — 0.0752)
12 1.92 — 1.97 (0.0756 — 0.0776)
13 1.98 — 2.03 (0.0780 — 0.0799)
14 2.04 — 2.09 (0.0803 — 0.0823)
15 2.10 — 2.15 (0.0827 — 0.0846)

4. MEASURE THIRD GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 3rd gear thrust
clearance.
Standard clearance: 0.10 — 0.25 mm

{0.0039 — 0.0098 in.)
Maximum clearance: 0.30 mm (0.0118 in.)
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5. INSTALL SECOND GEAR AND CLUTCH HUB NO. 1
(a) Apply gear oil to the shaft and needle roller bearing.

Z (b) Place the synchronizer ring on the gear and align the
|//g=i; ring slots with the shifting keys.

8 !

kit . .

%1 (c) Install the needle roller bearing in the 2nd gear.

‘ WMO0118

(d) Using a press, install the 2nd gear and clutch hub
No. 1.

WMQ119

6. INSTALL LOCKING BALL AND FIRST GEAR ASSEMBLY
(@) Install the locking ball in the shaft.
(b) Apply gear oil to the bearing.

(c) Assemble the 1st gear, synchronizer ring, needle roller
bearing and bearing inner race.

WMO0120

(d) Install the assembly on the output shaft with the syn-
chronizer ring slots aligned with the shifting keys and
turn the inner race to align it with the locking ball.

WMO0121

7. INSTALL OUTPUT SHAFT CENTER BEARING

Using SST and a press, install the bearing on the output
shaft with the outer race snap ring groove toward the rear.

NOTE: Hold the 1st gear inner race to prevent it from
falling.

SST 09506-35010

WMO0122
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WMO0050

WMO0078

WwM0123

WMO0125

8. MEASURE FIRST AND SECOND GEAR THRUST
CLEARANCE

Using a feeler gauge, measure the 1st and 2nd gear thr
clearance.

Standard clearance: 0.10 — 0.25 mm
(0.0039 — 0.0098 in.)

Maximum clearance: 0.30 mm (0.0118 in.)

9. INSTALL OUTPUT SHAFT TO INTERMEDIATE
PLATE

(a) Before installing the output shaft, use SST to remove
the counter gear center bearing outer race.
SST 09608-35013

NOTE:
gear.

Install the outer race after installing the counter

(b) Install the output shaft into the intermediate plate by
pulling on the output shaft and tapping on the inter-
mediate plate.

10. INSTALL INPUT SHAFT AND COUNTER GEAR
(a) Install the input shaft and counter gear together.

(b) Using SST, install the counter gear center bearing out-
er race.

SST 08316-60010

NOTE: Be careful not to damage the bearing rollers.
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Torx Socket Wrench

WMO0048

WMO0126

WM0127

——
WM0128

(D]
U

WMO129 WMO130

11.

12.

13.

14.

15.

INSTALL BEARING RETAINER
(a) Using snap ring pliers, install the bearing snap ring.

NOTE: Be sure the snap ring is flush with the intermedi-
ate plate surface.

{b) Using a torx socket wrench, tighten the screws.

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

INSTALL REVERSE GEAR
Using SST, install the reverse gear.
SST 09312-20011

INSTALL SNAP RING
Select a snap ring that will allow minimum axial play and
install it on the shaft.

Mark| Thickness mm (in.) Mark| Thickness mm (in.)

5 |2.25-2.30 (0.0886—-0.0906)| 17
11 12.30—2.35 (0.0906—-0.0925)| 18
12 12.35—2.40 (0.0925-0.0945)| 19
13 12.40—2.45 (0.0945—-0.0965)| 20
14 |12.45—-2.50 (0.0965-0.0984)| 21
15 |2.50—2.55 (0.0984—-0.1004)| 22
16 {2.565—2.60 (0.1004—-0.1024)| 23

2.61—2.66 (0.1028—-0.1047)
2.67—2.72 (0.1051—-0.1071)
2.73—2.78 (0.1075—0.1094)
2.79—2.84 (0.1098—-0.1118)
2.85—2.90 (0.1122—-0.1142)
2.91—-2.96 (0.1146—0.1165)
2.97-3.02 (0.1169—-0.1189)

(5-Speed)
INSTALL FIFTH GEAR AND OUTPUT SHAFT REAR
BEARING

Using SST, install the 5th gear and rear bearing.
SST 09312-20011

{5-Speed)
INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

Mark! Thickness mm {in.) ark] Thickness  mm {(in.)

8 |2.31—-2.36 (0.0909—0.0929)} 12 |2.565—2.60 (0.1004--0.1024)
9 |2.37-2.42(0.0933-0.0953)| 13 |2.61—2.66 (0.1028—0.1047)
10{2.43—-2.48 (0.0957-0.0976)| 14 |12.68—2.73 (0.1055—0.1075)
11{2.49—2.54 (0.0980—-0.1000)| 15 {2.74—2.79 (0.1079—-0.1098)
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Front

WMO0131

WMO0132

WMO0133

WM0136

16.

17.

18.

19.

{5-Speed)
INSERT CLUTCH HUB NO. 3 INTO HUB SLEEVE

(a) Install clutch hub No. 3 and the shifting key to .
hub sleeve.

{b) Install the shifting key springs under the shifting keys.

CAUTION: Install the key springs positioned so that their
end gaps are not in line.

(c) Using SST, install the shifting key retainer.
SST 09238-47012

(5-Speed)
INSTALL CLUTCH HUB NO. 3

Using SST, drive in clutch hub No. 3.
SST 09316-60010

NOTE: When installing the clutch hub, support the coun-
tershaft in front with a 3-5 Ib hammer or equivalent.

(5-Speed)
INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

Mark Thickness mm (in.)
2 2.06 — 2.11 (0.0811 — 0.0831)
3 212 — 2.17 (0.0835 — 0.0854)
4 2.18 — 2.23 (0.0858 — 0.0878)
5 2.24 — 2.29 (0.0882 — 0.0902)

(5-Speed)
INSTALL SPACER, SYNCHRONIZER RING, NEEDLE
ROLLER BEARING AND COUNTER FIFTH GEAR

(a) Install the bearing spacer.
{b) Apply gear oil to the needle roller bearings.

(c) Assemble the counter 5th gear, synchronizer ring ¢
needle roller bearings.
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WM0137

WMQ0138

wWMO0139

WM0140

WMO0141

(d) Install the 5th gear assembly with the synchronizer
ring slots aligned with the shifting keys.

20. (5-Speed)
INSTALL SPACER AND BEARING

(a) Install the spacer.
(b) Install the bearing with the ball shield toward the rear.

{c) Using a hammer and socket wrench, drive in the
bearing.

NOTE: When driving in the bearing, support the counter-
shaft in front with a 3-5 Ib hammer or equivalent.

21. (5-Speed)
INSTALL SNAP RING

Select a snap ring that will allow minimum axial ptay and
install it on the shaft.

Mar Thickness mm {in.) Mark] Thickness mm (in.)
1 ]1.90-1.95 (0.0748—0.0768)| 5 |2.14—2.19 (0.0843—-0.0862)
2 11.96—2.01 (0.0772—0.0791)] 6 |2.20—2.25 {0.0866—0.0886)
3 (2.02—2.07 (0.0795—-0.0815)] 7 {2.26—2.31 (0.0890—0.0909)
4 12.08—2.13 (0.0819—-0.0839)

22. INSTALL SPEEDOMETER DRIVE GEAR
(a) Put aclip on the output shaft and install the drive gear
clip into the slot.

(b) Slide the drive gear with clip and fit the clip into the
holes.

23.-1 {4-Speed)
INSTALL SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

{a) Install the reverse shift arm and shift fork shaft No. 3.

(1) Put the reverse shift arm into the pivot of the
bearing retainer and install shift fork shaft No.
3 to the intermediate plate.
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WMO0142

WMO0143

WMO144

WM0024

WMO0145

(2) Apply MP grease to interlock pin No. 3 and in-
stall the pin into the intermediate plate hole.

(b) Install the reverse idler gear and shaft.
Align the reverse idler gear groove to the reverse shift
arm shoe and install the reverse idler gear shaft to the
intermediate plate.

(c) Install shift fork No. 2 and shaft No. 2.

(1) Apply MP grease to interlock pin No. 2 and in-
stall the pin into the shaft hole.

(2) Place shift fork No. 2 into the groove of F
sleeve No. 2.

(3) Install fork shaft No. 2 to the shift fork through
the intermediate plate.

(d) Install the snap ring of fork shaft No.2.
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WM0146

WMm0022

WM0147

WmMQ018

WMO0148

(e) Apply MP grease to interlock pin No. 1 and install the
pin into the intermediate plate.

(f) Install shift fork No. 1 and fork shaft No. 1.

(1) Install shift fork No. 1 into the groove of hub
sleeve No. 1.

(2) Insert fork shaft No. 1 to the shift fork through
the intermediate plate.

{g) Install the snap ring of fork shaft No. 1.

(h) Install the shift fork set bolts with lock washers.

Torque: 100 — 150 kg-cm
(8 — 10 ft-lb, 10 — 14 N-m)

(i)  Using pliers, stake the bolts with lock washers.
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WMO0149

WMO0150

WMOQ151

WMO0035

WM0152

23.-2 (5-Speed)

INSTALL SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

(a) Install the reverse idler gear and shaft.

(b) Install shift fork No. 3, fork shaft No. 3 and reverse
shift arm.

(1) Coat the pin with MP grease and insert it into the
reverse shift head hole.

(2) Insert shift fork shaft No. 3 through shift fork No.
3 and the reverse shift arm.

(3) Align shift fork No. 3 with the hub sleeve No.
3 groove, put the reverse shift arm into the pivot
of bearing retainer and align the reverse shift arm
shoe with the reverse idler gear groove. Install
shift fork shaft No. 3 to the intermediate plate.

(c) Install shift fork shaft No. 4.

(1) Push the pin, which was inserted into the reverse
shift arm hole, into the groove of shift fork shaft
No. 3.

(2} Install shift fork shaft No. 4 to the intermediate
plate over the reverse shift arm.

(d) Using a pin punch, drive in the slotted spring pin until
it is flush with the fork.
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(e) Apply MP grease to interlock pin No. 3 and install the
pin into the intermediate plate hole.

WMO0153

(f) Instali shift fork No. 2 and shaft No. 2.

(1) Apply MP grease to interlock pin No. 2 and in-
stall the pin into the shaft hole.

WMO0154

(2) Place shift fork No. 2 into the groove of hub
sleeve No. 2.

{3) Install fork shaft No. 2 to the shift fork through
the intermediate plate.

WMO0032

(g} Install the snap ring of fork shaft No. 2.

WMQ155

(h) Apply MP grease to interlock pin No. 1 and install the
pin into the intermediate plate.

WMO0156
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WMO0030

WMO0157

WMO0027

WM0148

WMO0163

(i) Install shift fork No. 1 and fork shaft No. 1.

(1) Install shift fork No. 1 into the groove of h'-
sleeve No. 1.

(2) Insert fork shaft No. 1 to the shift fork through
the intermediate plate.

() Install the snap ring of fork shaft No. 1.

(k) Install the shift fork set bolts with lock washers.

Torque: 125 kg-cm (9 ft-lb, 12 N-m)

() Using pliers, stake the bolts with lock washers.

24. INSTALL LOCKING BALL AND SPRING
(a) Install the balls and springs into each hole.
(b) Apply liquid sealer to the plugs.
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WMQ016

WMO0028

WMO164

WMO165

WMO166

25.

- 26.

27.

28.

(c) Using SST, tighten the four plugs.
SST 09313-30021
Torque: 250 kg-cm (18 ft-lb, 25 N-m)

INSTALL REVERSE IDLER GEAR SHAFT STOPPER

install the reverse idler gear shaft stopper and tighten the
boit.

Torque: 250 kg-cm (18 ft-Ilb, 25 N-m)

DISMOUNT INTERMEDIATE PLATE FROM VISE
(a) Dismount the intermediate plate from the vise.
(b) Remove the bolts, nuts, plate washers and gasket.

INSTALL TRANSMISSION CASE TO INTERMEDIATE
PLATE

(a) Align each bearing outer race and each shift fork shaft
end with the case holes.

(b} Using a plastic hammer, tap on the case to install it.

INSTALL TWO BEARING SNAP RINGS

Using snap ring pliers, install the two snap rings.
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WM0167

WMO0263

WMO0254

WMO0253

WMO0257

29. INSTALL FRONT BEARING RETAINER
(a) Install the bearing retainer with a new gasket.
(b) Apply liquid sealer to the bolts.
(c) Install and torque the bolts.
Torque: 250 kg-cm (18 ft-lb, 25 N-m)

30. INSTALL EXTENSION HOUSING (2WD) OR TRANSFER
ADAPTER (4WD)

(a) Place the gasket in position on the intermediate plate.

(b) Insert shift and select lever into the extension hous-
ing (2WD) or the transfer adapter.

(c) Connect the shift and select lever to the shift fork
shaft.

(d) Install shift lever housing to shift and select lever shaft,
push in the extension housing (2WD) or the transfer
adapter (4WD).

(e) Install and torque the bolt.
Torque: 400 kg-cm (29 ft-lb, 39 N-m)



MANUAL TRANSMISSION — W46, 55 and 56 Transmission MT-37

WMO0172

WM0173

WMQ174

31.

32.

33.

34.

35.

INSTALL AND TORQUE EXTENSION HOUSING BOLTS
(2WD) OR TRANSFER ADAPTER BOLTS (4WD)

Torque: 370 kg-cm (27 ft-lb, 36 N-m)

AFTER INSTALLING EXTENSION HOUSING (2WD) OR
TRANSFER ADAPTER (4WD), CHECK FOLLOWING ITEMS:

(a) Check to see that input shaft and output shaft rotate
smoothly.

(b) Check to see that shifting can be made smoothly to
all positions.

INSTALL RESTRICT PINS

{a) Install the restrict pins together with a gasket.

NOTE: (4-Speed)
install the screw plug on the reverse gear side.

(5-Speed)
Install the black pin on the reverse gear/5th gear
side.

(b} Torque the restrict pins.
Torque: 410 kg-cm (30 ft-lb, 40 N-m)

INSTALL CLUTCH HOUSING

{a) Install the clutch housing.

(b) Install and torque the bolts.
Torque: 375 kg-cm (27 ft-lb, 37 N-m)

INSTALL RELEASE FORK AND BEARING

Apply molybdenum disulphide lithium base grease to the
following parts:

* Release bearing hub inside groove
¢ Input shaft spline
¢ Release fork contact surface
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36. INSTALL SHIFT LEVER RETAINER

(a) Install the shift lever retainer with a new gasket

=) im\ (b) Install and torque the four bolts.
e Torque: 185 kg-cm (13 ft-ib, 18 N-m)

WMO0259

37. (2wWD)
INSTALL SPEEDOMETER DRIVEN GEAR

(a) Install the speedometer driven gear.
{b) Install the bolt with fock plate.

(c) Torque the bolt.

Torque: 130 kg-cm (9 ft-Ib, 13 N-m)

38. INSTALL BACK-UP LIGHT SWITCH
(a) Install and torque the back-up light switch.
Torque: 410 kg-cm (30 ft-lb, 40 N-m)
(b) Install the wire clamp.
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G52 TRANSMISSION
COMPONENTS

Transmission Shift
Lever Retainer Restrict Pin f 280 (20, 27)j

Transfer Shift

Lever Retainer Intermediate Plate

Clutch Housing

{_T%W[ Front Bearing Retainer

Back-up Light Switch

380 (27, 37)

¥ Straight Screw Plug —Q

[ 380(27,37) ]

Reverse Idler
Gear Shaft

Output Shaft

Reverse
\dier Gear

Input Shaft

Locking Ball
Spring

¥ Straight Screw PIug«l::gi o

Shift Lever Shaft § Counter Gear
I & __ &Straight Screw Plug

%—- Reverse Restrict Pin

Shift Fork Shaft No. 2

Shift Fork No. 2
} l&l

Shift Fork No. 1

Reverse
Shift Head

Shift Fork Shaft No. 5

Reverse Shift Arm 7
and Fork <

Shift Fork No. 3 R S

Reverse Shift Arm Bracket

[ kg-cm (ft-lb, N-m)] : Tightening torque Shift Fork Shaft No. 4
€@ : Non-reusable part

Y : Precoated part GMO156
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COMPONENTS (Cont’d)

¢

Rear Bearing Retainer % Sleeve
Snap Ring t
F @ Snap Ring

Gear Spline Piece No. 5

@ Lock Nut

Spacer
Counter Rear Bearing

Hub Sleeve No. 3 o !l

Rear Bearing _ Needle Roller Bearing
Needie Roller Bearing Synchronizer Ring

Inner Race 1st Gear

Synchronizer Ring

Snap Ring
Hub Sleeve No. 1

Synchronizer Ring
2nd Gear

Needle Roller Bearing

Output Shaft 3rd Gear /;D

Needle Roller Bearing

(@

Synchronizer Ring | @ Snap Ring

: Non-reusable part Hub Sleeve No. 2

Counter Gear

GM0157
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GM0001

GM0004

GM0005

GM0008

DISASSEMBLY OF TRANSMISSION
{See pages MT-39, 40)
1. REMOVE BACK-UP LIGHT SWITCH, SPEEDOMETER

DRIVEN GEAR (2WD), SHIFT LEVER RETAINER AND
RESTRICT PINS

2. REMOVE CLUTCH HOUSING FROM TRANSMISSION
CASE

3. REMOVE STRAIGHT SCREW PLUG, SPRING AND BALL

(a) Using a torx socket wrench, remove the screw plug
from the transfer adapter.

(b} Using a magnetic finger, remove the spring and ball.

4. REMOVE TRANSFER ADAPTER
(a) Using SST, remove the plug from the transfer adapter.
SST 09923-00010
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GM0009

| Gmoo0

/ GM0011

GM0012

GM0013

5.

(b) Remove the shift lever housing set bolt and lock
washer.

{c) Remove the shift lever shaft and housing.

{d) Remove the eight bolts.
(e) Using a plastic hammer, remove the transfer adapter.

NOTE: Leave the gasket attached to the intermediate
plate.

REMOVE FRONT BEARING RETAINER AND TWO BEAR-
ING SNAP RINGS

SEPARATE INTERMEDIATE PLATE FROM
TRANSMISSION CASE

(a) Using a plastic hammer, carefully tap off the trans-
mission case.

(b) Remove the transmission case from the intermediate
plate.
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MT-43

GM0014

GMO0015

GMO0016

GM0017

GM0018

7. MOUNT INTERMEDIATE PLATE IN VISE

{a) Use two clutch housing bolts, plate washers and suit-
able nuts as shown.

CAUTION: Install the plate washers in reverse of normal.
Increase or decrease plate washers so that the bolt tip and
front tip surface of the nut are aligned.

(b) Mount the intermediate plate in a vise.

8. REMOVE STRAIGHT SCREW PLUGS, LOCKING BALLS
AND SPRINGS

(a) Using a torx socket wrench, remove the four plugs.

(b} Using a magnetic finger, remove the springs and balls.

9. REMOVE SLOTTED SPRING PINS

Using a pin punch and hammer, drive out the five pins.

10. REMOVE TWO E-RING
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11. REMOVE SHIFT FORK SHAFT NO.4 AND SHIFT FORK

NO.3
(a) Pull out shift fork shaft No.4 from the intermedi
plate.

CAUTION: The locking balls and interlock pin will fall from
the holes so be sure to catch them by hand. If they do not
come out, remove them with a magnetic finger.

GM0019

(b) Remove shift fork shaft No.4 and shift fork No.3.

GM0020

12. REMOVE REVERSE SHIFT HEAD AND SHIFT FORK SHAFT
NO.5

Pull out shift fork shaft No.5 from the intermediate plate,
and remove it with the reverse shift head.

GMoo21

13. REMOVE SHIFT FORK SHAFT NO.3
Puli out shift fork shaft No.3 from the intermediate plate.

CAUTION: The interlock pins will fall from the hole so be
sure to catch them by hand. If they do not come out, re-
move them with a magnetic finger.

GM0023

14. REMOVE SHIFT FORK SHAFT NO.1

N /f /e Pull out shift fork shaft No.1 from the intermediate plate.
Pecyre ('“’! (1 CAUTION: The interlock pin will fail from the hole so be
F |l s sure to catch it by hand. If it does not come out, remove
j ﬂ ‘ -y o s
j e i it with a magnetic finger.
. & =P N
//\ A=
/ N \’, \\

GMO0024
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GM0025

GM0026

GMO0027

GM0028

GM0029

15.

16.

17.

18.

19.

REMOVE SHIFT FORK SHAFT NO.2, SHIFT FORK NO.2
AND SHIFT FORK NO.1

Pull out shift fork shaft No.2 and remove shift fork No.2
and No.1.

REMOVE REVERSE IDLER GEAR AND SHAFT
(a) Remove the reverse idler gear shaft stopper.
(b) Remove the reverse idler gear and shaft.

REMOVE REVERSE SHIFT ARM FROM REVERSE SHIFT
ARM BRACKET

MEASURE COUNTER FIFTH GEAR THRUST
CLEARANCE

Using a feeler gauge, measure the counter 5th gear thrust
clearance.

Standard clearance: 0.10 — 0.30 mm
(0.0039 — 0.0118 in.)
Maximum clearance: 0.30 mm (0.0118 in.)

REMOVE GEAR SPLINE PIECE NO.5, SYNCHRONIZER
RING, NEEDLE ROLLER BEARINGS AND COUNTER FIFTH
GEAR WITH HUB SLEEVE NO.3

(a) Engage the gear double meshing.

(b) Using a hammer and chisel, loosen the staked part of
the nut.
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GMOQO030

GMO0031

GMm0033

GMO0034

GM0035

20.

21.

22.

(c) Remove the iock nut.
(d) Disengage the gear double meshing.

(e) Using SST, remove gear spline piece No.5, synchroniz-
er ring, needle roller bearing and counter 5th gear.

SST 09213-27010

REMOVE SPACER AND BALL
{a) Remove the spacer.
{b) Using a magnetic finger, remove the ball.

REMOVE REVERSE SHIFT ARM BRACKET
Remove the two bolts and the reverse shift arm bracket.

REMOVE REAR BEARING RETAINER
Using a forx socket wrench, remove the four bolts.



MANUAL TRANSMISSION — G52 Transmission MT-47

GM0036

GMO0037

GM0039

GMO0040

23.

24.

25.

26.

27.

REMOVE BEARING SNAP RING
Using snap ring pliers, remove the snap ring.

REMOVE OUTPUT SHAFT, COUNTER GEAR AND INPUT
SHAFT AS A UNIT FROM INTERMEDIATE PLATE

(a) Remove the output shaft, counter gear and input shaft
as a unit from the intermediate plate by pulling on the
counter gear and tapping on the intermediate plate
with a plastic hammer.

(b) Remove the input shaft with the 14-needle roiler bear-
ings from the output shaft.

REMOVE COUNTER REAR BEARING FROM
INTERMEDIATE PLATE

REMOVE SLEEVE FROM OUTPUT SHAFT
Using SST, remove the sieeve from the output shaft.
SST 09950-20015

MEASURE EACH GEAR THRUST CLEARANCE
Measure the thrust clearance of each gear.

Standard clearance: 0.10 — 0.25 mm
(0.0039 — 0.0098 in.)
Maximum clearance: 0.25 mm (0.0098 in.)
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28. REMOVE FIFTH GEAR, REAR BEARING AND
FIRST GEAR ASSEMBLY

(a) Using two screwdrivers and a hammer, tap out -
snap ring.

GM0041

(b) Using a press, remove the 5th gear, rear bearing, 1st
gear and inner race.

(c) Remove the needle roller bearing.
(d) Remove the synchronizer ring.

GM0042

29. REMOVE LOCKING BALL
Using a magnetic finger, remove the locking ball.

GMO0045

30. REMOVE HUB SLEEVE NO.1 ASSEMBLY AND
SECOND GEAR ASSEMBLY

(a) Using a press, remove hub sleeve No.1, the syn-
chronizer ring and 2nd gear.

(b) Remove the needle roller bearing.

GMO0046

31. REMOVE HUB SLEEVE NO.2 ASSEMBLY AND
THIRD GEAR ASSEMBLY

(a) Using snap ring pliers, remove the snap ring.

GM0047
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{(b) Using a press, remove hub sleeve No.2, the syn-
chronizer ring and 3rd gear.

(c) Remove the needle roller bearing.

WMO0055
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GMO0048

WMO0057

WMO0059

INSPECTION OF TRANSMISSION COMPONENTS

1.

INSPECT OUTPUT SHAFT AND INNER RACE

(a) Using calipers, measure the output shaft flange
thickness.

Minimum thickness: 4.80 mm (0.1890 in.)

(b) Using calipers, measure the inner race flange
thickness.

Minimum thickness: 3.99 mm (0.1571 in.)

(c) Using a micrometer, measure the outer diameter of
the output shaft journal.

Minimum diameter:
2nd gear 37.984 mm (1.4954 in.)
3rd gear 34.984 mm (1.3773 in.)

{d) Using a micrometer, measure the outer diameter of
the inner race.

Minimum diameter: 38.985 mm (1.5348 in.)

(e) Using a dial indicator, check the shaft runout.
Maximum runout: 0.05 mm (0.0020 in.)
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WMOQ081

GMO00S1

WM0064

WMO0066

2.

CHECK OIL CLEARANCE OF FIRST GEAR

Using a dial indicator, measure the oil clearance between
the gear and inner race with the needle roller bearing in-
stalled.

Standard clearance: 0.009 — 0.032 mm
(0.0004 — 0.0013in.)
Maximum clearance: 0.15 mm (0.0059 in.)

CHECK OIL CLEARANCE OF SECOND, THIRD AND
COUNTER FIFTH GEARS

Using a dial indicator, measure the oil clearance between
the gear and shaft with the needie roller bearing installed.

Standard clearance:
2nd and 3rd gears 0.009 — 0.033 mm
{0.0004 — 0.0013 in.)
Counter 5th gear 0.009 — 0.032 mm
(0.0004 — 0.0013 in.)

Maximum clearance: 0.15 mm (0.0059 in.)

INSPECT SYNCHRONIZER RINGS
(a) Turn the ring and push itin to check the braking action.

(b) Measure the clearance between the synchronizer ring
back and the gear spline end.

Standard clearance: 1.0 — 2.0 mm
(0.039 — 0.079 in.)
Minimum clearance: 0.8 mm (0.031 in.)

MEASURE CLEARANCE OF SHIFT FORKS AND HUB
SLEEVES

Using a feeler gauge, measure the clearance between the
hub sleeve and shift fork.

Maximum clearance: 1.0 mm (0.039 in.)
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WMO0067

wM0068

WMO0069

WMO0070

WMO0OQ71

IF NECESSARY, REPLACE INPUT SHAFT BEARING

(a) Using snap ring pliers, remove the snap ring.

(b) Using a press, remove the bearing.

{c) Using a press and SST, install a new bearing.
SST 09506-35010

(d) Select a snap ring that will allow minimum axial play
and install it on the shaft.

Mark Thickness mm (in.)
(0] 2.05 — 2.10 (0.0807 — 0.0827)
1 2.10 — 2.15 (0.0827 — 0.0846)
2 2.15 — 2.20 (0.0846 — 0.0866)
3 2.20 — 2.25 (0.0866 — 0.0886)
4 2.25 — 2.30 (0.0886 — 0.0906)
5 2.30 — 2.35 (0.0906 — 0.0925)

INSPECT FRONT BEARING RETAINER

Check the retainer and oil seal for wear or damage. {f the
oil seal is worn or damaged, replace it as follows.

{a) Using a screwdriver, pry out the oil seal.
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WMO0072

WMO0073

|

WMO0176

WMO0077

GMO0054

9.

{b) Using SST, press in the oil seal.
SST 09223-50010

Oil seal depth: 11.2 — 12.2 mm (0.441 — 0.480 in.)
Transmission case installation surface

IF NECESSARY, REPLACE COUNTER GEAR FRONT
BEARING

(a) Using snap ring pliers, remove the snap ring.
{b) Using SST, press out the bearing.

SST 09950-00020

(c) Replace the side race.

(d) Using a socket wrench, press in the bearing, side race
and inner race.

(e) Select a snap ring that will allow minimum axial play
and install it on the shaft.

Mark Thickness mm (in.)
1 2.05 — 2.10 (0.0807 — 0.0827)
2 2.10 — 2.15 (0.0827 — 0.0846)
3 2.15 — 2.20 (0.0846 — 0.0866)
4 2.20 — 2.25 (0.0866 — 0.0886)
5 2.256 — 2.30 (0.0886 — 0.0906)
6 2.30 — 2.35 (0.0906 — 0.0925)

IF NECESSARY, REPLACE REVERSE RESTRICT PIN

(a) Using a torx socket wrench, remove the screw plug.
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GMO0056

GM0054

GM00S7

GM00S8

(b)

(c)
{d)
(e)

(f)

Using a pin punch and hammer, drive out the slotted
spring pin.

Pull off the lever housing and slide out the shaf:
Install the lever housing.

Using a pin punch and hammer, drive in the slotted
spring pin.

Using a torx socket wrench, install and torque the
screw plug.

Torque: 190 kg-cm (14 ft-lb, 19 N-m)

11. IF NECESSARY, REPLACE OIL SEAL

(a)

(b)

Using a screwdriver, pry out the oil seal.

Using SST, drive in a new oil seal.

SST 09325-12010
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= Front

GMO0059

WMO0114

GM0060

WM0116

GMO0047

ASSEMBLY OF TRANSMISSION
(See pages MT-39, 40)

1.

INSERT CLUTCH HUB NO.1 AND NO.2 INTO HUB SLEEVE

{a) Install the clutch hub and shifting keys to the hub
sleeve.

(b) Install the shifting key springs under the shifting keys.

CAUTION: Install the key springs positioned so that their
end gaps are not in line.

INSTALL THIRD GEAR AND HUB SLEEVE NO.2 ON
OUTPUT SHAFT

{a) Apply gear oil to the shaft and needle roller bearing.

(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c) Install the needle roller bearing in the 3rd gear.

(d) Using a press, install the 3rd gear and hub sleeve No.2.

INSTALL SNAP RING
(a} Select a snap ring that will allow minimum axial play.

(b) Using snap ring pliers, install the snap ring.

Mark C-1 | 1.75 — 1.80 mm (0.0689 — 0.0709 in.)
D 1.80 — 1.85 mm (0.0709 — 0.0728 in.)

D-1 1.85 — 1.90 mm (0.0728 — 0.0748 in.)

E 1.90 — 1.95 mm (0.0748 — 0.0768 in.)

E-1 | 1.95 — 2.00 mm (0.0768 — 0.0787 in.)
F 2.00 — 2.05 mm (0.0787.— 0.0807 in.)
F-11 2.05 — 2.10 mm (0.0807 — 0.0827 in.)
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WMO0117

GMO0061

GM0062

GMO0063

GMO0064

4.

MEASURE THIRD GEAR THRUST CLEARANCE

Using a feeler gauge, measure the 3rd gear thrust
clearance.

Standard clearance: 0.10 — 0.25 mm
(0.0039 — 0.0098 in.)
Maximum clearance: 0.25 mm (0.0098 in.)

INSTALL SECOND GEAR AND HUB SLEEVE NO.1
(a) Apply gear oil to the shaft and needle roller bearing.

(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

{c) Instali the needle roller bearing in the 2nd gear.

(d) Using a press, install the 2nd gear and hub sleeve
No.1.

INSTALL LOCKING BALL AND FIRST GEAR ASSEMBLY
(a) Install the locking ball in the shaft.
(b) Apply gear oil to the needle roller bearing.

{c) Assemble the 1st gear, synchronizer ring, needle roller
bearing and bearing inner race.

(d) Install the assembly on the output shaft with the syn-
chronizer ring slots aligned with the shifting keys.

(e) Turn the inner race to align it with the locking bali.
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7. INSTALL OUTPUT SHAFT REAR BEARING

Using SST and a press, install the bearing on the output
shaft with the outer race snap ring groove toward the rear.
NOTE: Hold the 1st gear inner race to prevent it from
falling.

SST 09506-35010

GMO0065

8. MEASURE FIRST AND SECOND GEAR THRUST

CLEARANCE

Using a feeler gauge, measure the 1st and 2nd gear thrust
clearance.

Standard clearance: 0.10 — 0.25 mm

{0.0039 — 0.0098 in.)
Maximum clearance: 0.25 mm (0.0098 in.)

1st 2nd
GMO040
9. INSTALL FIFTH GEAR
Using SST and a press, install the 5th gear.
SST 09506-35010
GMO0066
10. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.
\\\
N GMO0067

{b) Using snap ring pliers, install the snap ring.

Mark{ Tickness mm (in.) Mark| Thickness mm (in.)

A 1267 — 272 (0.1051 — 0.1071)| G [3.03 — 3.08 (0.1193 — 0.1213)
2.73 — 2.78 (0.1075 — 0.1094) 3.09 — 3.14 (0.1217 — 0.1236)
2.79 — 2.84 (0.1098 — 0.1118) 3.15 — 3.20 (0.1240 — 0.1260)
2.85 — 2.90 (0.1122 — 0.1142) 3.21 — 3.26 (0.1264 — 0.1283)
2.91 ~ 2.96 (0.1146 — 0.1165) 3.27 — 3.32 (0.1287 — 0.1307)
2.97 — 3.02 (0.1169 — 0.1189)

r X « I

MmO O m

GMO0068
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GMO0071

GM0073

GM0Q72

GM0074

GM0075

11.

12.

13.

14.

INSTALL SLEEVE TO OUTPUT SHAFT

Using a plastic hammer, tap the sleeve onto the outr' it
shaft.

INSTALL OUTPUT SHAFT TO INTERMEDIATE PLATE

Install the output shaft into the intermediate plate by pull-
ing on the output shaft and tapping on the intermediate
plate.

INSTALL INPUT SHAFT

(a) Apply MP grease to the 14-needle roller bearing and
install it into the input shaft.

(b} Install the input shaft to the output shaft with the syn-
chronizer ring slots aligned with the shifting keys.

INSTALL COUNTER GEAR

Install the counter gear into the intermediate plate while
holding the counter gear, and install the counter rear bearing
with SST.

SST 09316-60010
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15. INSTALL BEARING SNAP RING
Using snap ring pliers, install the snap ring.

NOTE: Be sure the snap ring is flush with the intermedi-
ate plate surface.

GM0036

16. INSTALL REAR BEARING RETAINER
Using a torx socket wrench, install and torque the screws.
Torque: 185 kg-cm (13 ft-lb, 18 N-m)

GMO0035

17. INSTALL REVERSE SHIFT ARM BRACKET
Install the reverse shift arm bracket and torque the bolts.
Torque: 185 kg-cm (13 ft-lb, 18 N-m)

\ / GM0034

18. INSTALL BALL AND SPACER

19. INSERT COUNTER FIFTH GEAR INTO HUB SLEEVE NO.3

b (@) Install the shifting keys and hub sleeve No.3 onto the
counter 5th gear.

—orx (b) Install the shifting key springs under the shifting keys.

=P Front CAUTION: Install the key springs positioned so that their
end gaps are not in line.

GM0077
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GMO0078

GMO0079

GM0029

GM0Q30

GM0029

20.

21.

22,

INSTALL COUNTER FIFTH GEAR WITH HUB SLEEVE NO.3
ASSEMBLY AND NEEDLE ROLLER BEARINGS

(a) Apply gear oil to the needle roller bearings.

{b) Install the counter 5th gear with hub sleeve No.3 and
needle roller bearings.

INSTALL SYNCHRONIZER RING AND GEAR SPLINE PIECE
NO.5

(a) Install the synchronizer ring on gear spline piece No.5.

(b) Using SST, drive in gear spline piece No.5 with the
synchronizer ring slots aligned with the shifting keys.

SST 09316-60010

NOTE: When installing gear spline piece No.5, support
the counter gear in front with a 3-5 Ib hammer or equivalent.

INSTALL LOCK NUT
(a) Engage the gear double meshing.

(b) Install and torque the lock nut.
Torque: 1,200 kg-cm (87 ft-lb, 118 N-m)
(c} Stake the lock nut.

(d) Disengage the gear double meshing.
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23. MEASURE COUNTER FIFTH GEAR THRUST CLEARANCE
Using a feeler gauge, measure the counter 5th gear thrust

N § rea clearance.
_‘\“&\\\\i\\\\\ s Standard clearance: 0.10 — 0.30 mm
Ll ] (0.0039 — 0.0118 in.)
RN Maximum clearance: 0.30 mm (0.0118 in.)

GM0028

24. INSTALL REVERSE SHIFT ARM TO REVERSE SHIFT ARM
BRACKET

Install the reverse shift arm to the pivot of the reverse shift
arm bracket.

Gm0027

25. INSTALL REVERSE IDLER GEAR AND SHAFT
(a) Install the reverse idler gear on the shaft.

{b) Align the reverse shift arm shoe to the reverse idler
gear groove and insert the reverse idler gear shaft to
the intermediate plate.

(c) Install the reverse idler gear shaft stopper and torque
the bolt.

Torque: 175 kg-cm (13 ft-lb, 17 N-m)

GMO0026

26. INSTALL SHIFT FORK SHAFT NO.2, SHIFT FORK NO.1
AND NO.2

Place shift forks No.1 and No.2 into the groove of hub
sleeves No.1 and No.2 and install fork shaft No.2 to shift
forks No.1 and No.2 through the intermediate plate.

GMO0025

27. INSTALL INTERLOCK PIN
(a) Apply MP grease to the interlock pins.

(b) Using a magnetic finger and screwdriver, install the
interlock pin into the intermediate plate.

GMO0081 GM0082
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GM0083

GM0084

GMO0085

GMO0086

Gm0087

28. INSTALL SHIFT FORK SHAFT NO.1
(a) Install the interlock pin into the shaft hole.

{b) Install fork shaft No.1 to shift fork No.1 through the
intermediate plate.

29. INSTALL INTERLOCK PIN

Using a magnetic finger and screwdriver, install the inter-
lock pin into the intermediate plate.

30. INSTALL SHIFT FORK SHAFT NO.3
{a) Install the interlock pin into the shaft head.

{b) Install fork shaft No.3 to the reverse shift arm through
the intermediate plate.
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GM0080

GM0088

GMO0089

GMO0090

GM0091

31. INSTALL SHIFT FORK SHAFT NO.5 AND REVERSE SHIFT
HEAD
{a) Install the reverse shift head into fork shaft No.5.

(b) Insert fork shaft No.5 to the intermediate plate and
put in the reverse shift head to shift fork shaft No.3.

32. INSTALL SHIFT FORK SHAFT NO.4, SHIFT FORK NO.3
AND TWO LOCKING BALLS

(a} Using a magnetic finger and screwdriver, install the
locking ball into the reverse shift head hole.

(b) Shift hub sleeve No.3 to the 5th speed position.

{c) Place shift fork No.3 into the groove of hub sleeve
No.3 and install fork shaft No.4 to shift fork No.4 and
reverse shift arm.

(d) Using a magnetic finger and screwdriver, install the
locking ball into the intermediate plate and insert fork
shaft No.4 to the intermediate plate.
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GM0092

GMO0093

GM0094

GMO0085

GM0096

33.

34.

35.

36.

CHECK INTERLOCK
(a) Shift fork shaft No.1 to the 1st speed position.

(b) Fork shafts No.2, No.3, No.4 and No.5 should not
move.

INSTALL FIVE SLOTTED SPRING PINS

Using a pin punch and hammer, drive the slotted spring
pins into each shift fork, reverse shift arm and reverse shift
head.

INSTALL TWO FORK SHAFT E-RING

INSTALL LOCKING BALLS, SPRINGS AND SCREW PLUGS
{a) Apply liquid sealer to the plugs.

(b) Install the locking balls, springs and screw plugs and
torque the screw plugs with a torx socket wrench.
Torque: 190 kg-cm (14 ft-lb, 19 N:m)

NOTE: (5-Speed) Install the short spring into the bott
of the intermediate plate.
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GM0097

GM0098

GM0012

GM0099

37. DISMOUNT INTERMEDIATE PLATE FROM VISE
(a) Dismount the intermediate plate from the vise.

(b} Remove the bolts, nuts, plate washers and gasket.

38. INSTALL TRANSMISSION CASE WITH NEW GASKET TO
INTERMEDIATE PLATE

Align each bearing outer race, each fork shaft end and
reverse idler gear shaft end with the case installation holes,
and install the case.

If necessary, tap on the case with a plastic hammer.

39. INSTALL TWO BEARING SNAP RINGS

40. INSTALL FRONT BEARING RETAINER WITH NEW GASKET
(a) Install the bearing retainer with a new gasket.
(b) Apply liquid sealer to the bolts.

(c) Install and torque the bolts.

Torque: 170 kg-cm (12 ft-lb, 17 N-m)
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GM0104

GMO0105

I GM0010

GM0108

41 INSTALL TRANSFER ADAPTER, NEW GASKET, SHIFT
LEVER SHAFT AND SHIFT LEVER HOUSING

{a) Install a new gasket to the intermediate plate.

(b) Install and torque the transfer adapter with the eight
bolts.

Torque: 380 kg-cm (27 ft-lb, 37 N-m)

(c) Insert the shift lever housing to the transfer adapter
and connect the fork shafts.

{d) Insert the shift lever shaft to the transfer adapter and
shift lever housing.

(e) Install and torque the shift lever housing bolt.
Torque: 390 kg-cm (28 ft-Ib, 38 N-m)

(f) Using SST, install and torque the plug.
SST 09923-00010
Torque: 380 kg-cm (27 ft-Ib, 37 N-m)
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GMO0110

GMO0113

GMO114

42. INSTALL LOCKING BALL, SPRING AND SCREWPLUG
(a) Apply liquid sealer to the plug.
(b) Install the locking ball and spring.

(c) Install and torque the plug.
Torque: 190 kg-cm (14 ft-lb, 19 N-m)

43. AFTERINSTALLING EXTENSION HOUSING OR TRANSFER
ADAPTER CHECK FOLLOWING ITEMS

(a) Check to see that the input and output shafts rotate
smoothly.

(b) Check to see that shifting can be made smoothly to
all positions.

44. INSTALL RESTRICT PINS

(a) Install the black pin on the reverse gear/5th gear side.

{b) Install another pin and torque the pins.
Torque: 280 kg-cm {20 ft-lb, 27 N-m)



MT-68 MANUAL TRANSMISSION — G52 Transmission

GMO0115

45,

46.

47.

48.

INSTALL CLUTCH HOUSING

(a) Install the clutch housing.

(b) Install and torque the boits.
Torque: 380 kg-cm (27 ft-lb, 37 N-m)

INSTALL SHIFT LEVER RETAINER WITH NEW
GASKET

Torque: 185 kg-cm (13 ft-lb, 18 N-m)

INSTALL BACK-UP LIGHT SWITCH
Torque: 380 kg-cm (27 ft-lb, 37 N-m)

INSTALL RELEASE FORK AND BEARING

Apply molybdenum disulphide lithium base grease to the
following parts:

* Release bearing hub inside groove
* Input shaft spline
* Release fork contact surface
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INSTALLATION OF TRANSMISSION

NOTE: For the transmission with a transfer (4WD) refer to IN-
STALLATION OF TRANSFER on page TF-25.

1. PLACE TRANSMISSION AT INSTALLATION POSITION

Insert the extension housing between the member and floor
and then side the transmission forward.

Align the input shaft spline with the clutch disc, and push
the transmission fully into position.

2. INSTALL TRANSMISSION BOLTS AND STIFFENER
BOLTS

Transmission Mounting Bolt Torque:

Transmission Mounting Bolt 730 kg-cm

(53 ft-lb, 72 N-m)
Stiffener Plate Bolt 380 kg-cm

(27 ft-lb, 37 N-m)

Stiffener Plate  Stiffener Plate
Bolt Bolt

Transmission Mounting Bolt

MT0023

— 3. INSTALL ENGINE REAR MOUNTING AND BRACKET
S {a) Install the engine rear mounting. Torque the bolts.
Torque: 260 kg-cm (19 ft-Ib, 25 N-m)

(b) Raise the transmission slightly by raising the engine
with a jack and a wooden block under the transmis-
sion.
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(c) Install the engine rear mounting bracket to the sup-
port member. Torque the bolts.

Torque: 130 kg-cm (9 ft-ib, 13 N:m)

(d) Lower the transmission and rest it on the extension
housing.

(e) Install the bracket to the mounting. Torque the bolts.
Torque: 260 kg-cm (19 ft-lb, 25 N-m)

L 4. REMOVE PIECE OF WOOD FROM FRONT
' 5\ CROSSMEMBER
|

5. INSTALL EXHAUST PIPE, BRACKET AND PIPE
(a) Install the exhaust pipe to the manifold.
Torque: 400 kg-cm (29 ft-lb, 39 N-m)

MT0021

(b) Install the pipe bracket to the clutch housing.

Torque: Upper 380 kg-cm (27 ft-Ib, 37 N-m)
Lower 700 kg-cm (51 ft-ib, 69 N-m)

(c) Install the exhaust pipe clamp.

/ MT0020

6. INSTALL STARTER LOWER MOUNTING BOLT AND
RELEASE CYLINDER TUBE BRACKET

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

" (o
) “\\\‘, A 7. INSTALL CLUTCH RELEASE CYLINDER
7}' N | Torque: 120 kg-cm (9 ft-ib, 12 N-m)

MT0022

8. CONNECT SPEEDOMETER CABLE AND BACK-UP LIGHT
SWITCH

9. CONNECT PROPELLER SHAFT
(See page PR-2)
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10. FILL TRANSMISSION WITH OIL

Oil grade: API GL-4 or GL-5 SAE 75W-90
Quantity:
2WD 2.4 liters (2.5 US qts, 2.1 Imp. qts)
4WD W56 3.0 liters (3.2 US qgts, 2.6 Imp. gts)
G52 3.9 liters (4.1 US qts, 3.4 Imp. qts)

11. LOWER VEHICLE
12. INSTALL STARTER UPPER MOUNTING NUT

13. INSTALL SHIFT LEVER
(a) Apply MP grease to the shift lever.
(b) Install the shift lever to the transmission.

MTO0002

14. CONNECT BATTERY CABLE TO NEGATIVE TERMINAL
15. PERFORM ROAD TEST

Check for abnormal noise and smooth operation.
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TROUBLESHOOTING

transmission

Problem Possible cause Remedy Page
Fluid discolored or Fluid contaminated Replace fluid MA-14
smells burnt Torque converter faulty Replace torque converter AT-28,103
Transmission faulty Disassemble and inspect AT-29
transmission
Vehicle does not move Manual shift linkage out of adjustment Adjust shift linkage AT-4
in any drive range Valve body or primary regulator faulty Inspect valve body AT-68
Parking lock pawl faulty Inspect parking pawl! AT-22
Torque converter faulty Replace torque converter AT-28,103
Converter drive plate broken Replace torque converter AT-28,103
Oil pump intake strainer blocked Clean strainer AT-18
Shift lever position Manual shift linkage out of adjustment Adjust shift linkage AT-4
incorrect Manual valve and lever fauity Inspect valve body AT-68
Transmission faulty Disassemble and inspect AT-29
transmission
Harsh engagement Throttle cable out of adjustment Adjust throttle cable AT-4
into any drive range Valve body or primary regulator faulty Inspect valve body AT-68
Accumulator pistons faulty Inspect accumulator pistons A-17
Transmission faulty Disassemble and inspect AT-29
transmission
Delayed 1-2, 2-3 or Throttle cable out of adjustment Adjust throttle cable AT-4
| 3;%2:?;;2”;02: 0D-3 Throttle cable and cam faulty Inspect throttle cable and AT-21
or 3-2 then shifts back cam
to OD or 3 Governor faulty Inspect governor AT-90
Valve body faulty Inspect valve body AT-68
Slips on 1-2, 2-3 or Manual shift linkage out of adjustment Adjust shift linkage AT-4
3-OD up-shift, or Throttle cable out of adjustment Adjust throttle cable AT-4
slips or shudders on
take-off Valve body faulty Inspect valve body AT-68
Transmission faulty Disassemble and inspect AT-29
transmission
Drag, binding or tie-up Manual shift linkage out of adjustment Adjust shift linkage AT-4
82_;&%;2'3 or 3-OD Valve body faulty Inspect valve body AT-68
Transmission faulty Disassemble and inspect AT-29
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I
TROUBLESHOOTING (Cont’'d)
Problem Possible cause Remedy Page
Harsh down-shift Throttle cable out of adjustment Adjust throttle cable AT-4
Throttle cable and cam faulty Inspect throttle cable and cam AT-21
Accumulator pistons faulty Inspect accumulator pistons A-17
Valve body faulty Inspect valve body AT-68
Transmission faulty Disassemble and inspect AT-29
transmission
No down-shift when Governor faulty Inspect governor AT-90
coasting Valve body faulty Inspect valve body AT-68
Down-shift occurs too Throttle cable out of adjustment Adjust throttle cable AT-4
quick or too late while | 1y qih1e cable faulty Inspect throttle cable AT-21
coasting
Governor faulty Inspect governor AT-90
Valve body faulty Inspect valve body AT-68
Transmission faulty Disassemble and inspect AT-29
transmission
No OD-3, 3-2 or 2-1 Throttle cable out of adjustment Adjust throttle cable AT-4
kick-down Governor faulty Inspect governor AT-90
Valve body faulty Inspect valve body AT-68
No engine braking in Valve body faulty Inspect valve body AT-68
2" range Transmission faulty Disassemble and inspect AT-29
transmission
Vehicle does not hold Manual shift linkage out of adjustment Adjust shift linkage AT-4
in P Parking lock paw! cam and spring faulty Inspect cam and sprin AT-22
g

NOTE: See page AT-15 for inspection procedures for electrical controls of automatic transmission with

overdrive.
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ATF INSPECTION

1. CHECK FLUID LEVEL (See page MA-19)

OK if hi)t

2. CHECK FLUID CONDITION
If the ATF smells burnt or is black, replace it.

Add if hot 3. REPLACE ATF (See page MA-14)

ADJUSTMENTS
ADJUSTMENT OF THROTTLE CABLE

MAQ0156

WHEN THROTTLE VALVE IS 1. DEPRESS ACCELERATOR PEDAL ALL THE WAY AND
FULLY OPENED CHECK THAT THROTTLE VALVE OPENS FULLY
if the throttle valve does not open fully, adjust the acceler-
Outer Cable ator link.

R 2. FULLY DEPRESS ACCELERATOR
ubber Boct
3. LOOSEN ADJUSTMENT NUTS

4. ADJUST THROTTLE CABLE

(a) Adjust the cable housing so that the distance between
the end of the boot and the stopper on the cable is

correct.
Adjusting Nuts Distance: 0 — 1 mm (0 — 0.04 in.)
Cable Stopper (b) Tighten the adjusting nuts.

{or Painted Mark) (c) Recheck the adjustments.

ADJUSTMENT OF FLOOR SHIFT LINKAGE

ADJUST SHIFT LINKAGE
(a) Loosen the nut on the shift linkage.
(b} Push the manual lever fully rearward.

(c) Return the lever two notches to the NEUTRAL po-
sition.
(d) Set the shift selector in “'N"".

(e) While holding the selector lightly toward the 'R”’
range side, tighten the shift linkage nut.

ADJUSTMENT OF NEUTRAL START SWITCH
If the engine will start with the shift selector in any range
other than “N’" or "'P’’, adjustment is required.

81453 1. LOOSEN NEUTRAL START SWITCH BOLT AND SET SHIFT
SELECTOR IN “‘N°" RANGE

M1400

2. ADJUST NEUTRAL START SWITCH
Bolt (a) Disconnect the neutral start switch connector.

(b) Connect the ohmmeter between the terminals.
Neutral Basic . . . . L
Line (c) Adjust the switch to the point where there is continui-

ty between N and B terminals.

(d}) Connect the neutral start switch connector.
Groove

3. TORQUE NEUTRAL START SWITCH BOLT
Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

21088
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TEST
ALL TEST

The object of this test is to check the overall performance of the transmission and engine by measuring the

maximum engine speeds in the “'‘D’" and ''R’’ ranges.

CAUTION:

{a) Perform this test at normal operation fluid
temperature (50 — 80°C or 122 — 176°F).

(b) Do not continuously run this test longer than
5 seconds.

MEASURE STALL SPEED

(a) Chock the front and rear wheels.

(b) Mount an engine tachometer.

(c) Fully apply the parking brake.

(d) Step down strongly on the brake pedal with
your left foot.

(e) Start the engine.

(f) Shift into “’D’’ range. Step all the way down
on the accelerator pedal with your right foot.
Quickly read the highest engine rpm at this

time.

Stall speed:
22R Engine 1,850 + 150 rpm
22R-E Engine 1,900 + 150 rpm

(g} Perform the same test in "’R’’ range.

EVALUATION

(a) If the engine speed is the same for both ranges
but lower than specified value:

e Engine output is insufficient.

e Stator one-way clutch is not operating
properly.

NOTE: If more than 600 rpm below the specified
value, the torque converter could be at fault.

(b) If the stall speed in ’D’’ range is higher than
specified:

¢ Line pressure too low
¢ Front clutch slipping

e One-way clutch No.2 not operating
properly.

e OD one-way clutch not operating properly

{c) If the stall speed in *’R’’ range is higher than
specified:

® Line pressure too low
* Rear clutch slipping

Brake No.3 slipping
e OD one-way clutch not operating properly

(d) If the stall speed at ’R’" and ’D’’ range is
higher than specified:

® Line pressure too low
¢ Improper fluid level
® OD one-way clutch not operating properly

TEQ008
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TIME LAG TEST

If the shift lever is shifted while the engine is idling, there will be a certain time elapse or lag before

shock can be felt. This is used for checking the condition of the OD clutch, front clutch, rear clutch «. .
brake No.3.

MEASURE TIME LAG EVALUATION
(a} Fully apply the parking brake. {a) If""N’" — “’D’" time lag is longer than specified:
(b) Start the engine and check the idle speed. ® Line pressure too low

Idle speed (A/C OFF)
22R Engine, 22R-E Engine:
“’N’’range 750 rpm
(c) Shift the shift lever from ‘“N’’ to ‘D'’ range. )
Using a stop watch, measure the time it takes ® Line pressure too low
from shifting the lever until the shock is feit. Rear clutch worn

Time lag: Less than 1.2 seconds Brake No.3 worn

(d) In same manner, measure the time lag for *'N’’ ¢ OD one-way clutch not operating properly

- llRll

Front clutch worn
* OD one-way clutch not operating properly
(b) If N’ — ““R’’ time lag is longer than specified:

Time lag: Less than 1.5 seconds
CAUTION:

(a) Perform this test at normal operation fluid
temperature (50 — 80°C or 122 — 176°F).

(b) Be sure to allow a one minute interval between
tests.

(c) Make three measurements and take the
average value.

Shock Noise

NN

SO
>

Shock Noise

TE0009
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AT-7

HYDRAULIC TEST
PREPARATION

2. MEASURE GOVERNOR PRESSURE

L. . a) Check that the parking brake is not applied.
(a) Warm up the transmission fluid. (b) S N ] P 9 pplied
{(b) Chock the front wheels. : ; S;a;t the engDme.
. c ift into ‘D'’ range and measure the
(c) TiaCk utp rzar of the vehicle and support governor pressures at the speeds specified
't on stands. o in the table.
{d) Remove the transmission case test the EVALUATION
plugs and mount hydraulic pressure
gauges. If governor pressure is defective:
SST 09992-00093 * Line pressure defective
CAUTION: e Fluid leakage in governor pressure circuit
(a) Perform this test at normal operation fluid * Governor valve operation defective
temperature (50 — 80°C or 122 — 176°F).
(b) Measurement can be made with a 1,000 rpm
test, but if tests are to be made at 1,800 and
3,500 rpm, it would be safer to road test or
on a chassis dynamometer because an on-
stand test could be hazardous.
Vehicle speed (Reference) Governor pressure
Output shaft 22R-E Engine . .
rpm 22R Engine kg/cm psi kPa
Ex.C&C cacC
1,000 32 km/h (20 mph) 33 km/h {21 mph) | 29km/h (18 mph)| 0.9 - 1.5 13— 21 88 — 147
1,800 58 km/h (36 mph) 59 km/h (37 mph) | 52km/h (32mph) | 1.6 —2.2 23 - 31 157 — 216
3,600 114 km/h (71 mph) | 115 km/h {71 mph) |100 km/h (62 mph)| 4.1 —5.3 58 — 75 402 — 520

1,000 rpm Test

1,800 and 3,500 rpm Test

TEOO10 TEOO11




AT-8

AUTOMATIC TRANSMISSION — Test

3. MEASURE LINE PRESSURE

(a)

(b)
(c)

(d)

Fully apply the parking brake and chock
the four wheels.

Start the engine and shift into *’D’’ range.

Step down strongly on the brake pedal
with your left foot and, while manipulat-
ing the accelerator pedal with the right
foot, measure the line pressures at the
engine speeds specified in the table
below.

in the same manner, perform the test in
“’R’’ range.

{22R Engine]

Line pressure

Engine kg/cm? (psi, kPa)
speed “D’* range “R" range
Idling 35— 4.4 5.0 — 6.4
(50—63, 343—431) | (71—91, 490—628)
Stall 9.6 — 11.0 13.7 — 17.0
{137-156, 941-1,079} {(195-242, 1,344-1,667)

[22R-E Engine]

Engine Line pressure kg/cm? (psi, kPa)
speed “D’* range R’ range
ldling 46 — 5.4 7.0 — 8.2
(65—77, 451—-530) |(100—117, 686—804)
Stall 10.1 — 11.9 15.0 — 19.0
(144-169, 990-1,167) |(213-270, 1,471-1,863)

(e)

If the measured pressures are not up to
specified values, recheck the throttle
cable adjustment and retest.

EVALUATION

(a)

(b)

(c)

(d)

If the measured values at all ranges are
higher than specified:

e Throttle cable out-of-adjustment
¢ Throttle valve defective
e Regulator valve defective

If the measured values at all ranges are
lower than specified:

e Throttle cable out-of-adjustment
* Throttle valve defective

* Regulator valve defective

e Qil pump defective

¢ OD clutch defective

If pressure is low in ‘D'’ range only:
e “’D’ range circuit fluid leakage

¢ Front clutch defective

¢ OD clutch defective

If pressure is low in 'R’ range only:
* 'R’ range circuit fluid leakage

* Rear clutch defective

* Brake No.3 defective

e OD clutch defective

TE0012
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AT-9

Vehic\e ‘Sbeed

TEO0013

o
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> Q
0 % g5
§ :
K
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TEOD14

: @
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Shock? I
Slippage? @»@
81459
P
R
N
Q -
2
[

Abnormal Noise?
Vibration?

B1460

ROAD TEST

CAUTION: Perform the test at normal operation fluid
temperature(50 — 80°C or 122 — 176°F).

‘D" RANGE TEST

Shiftinto ‘’‘D’’ range and while driving with the accelerator
pedal held constant at a specified point(throttle valve open-
ing 50 % and 100 %)and the OD swith ‘“ON’’, check the
following points.

(a) Ateach of the above throttle openings, check to see
that 1—2, 2—3 and 3—0D up-shift take place and
also that the shift points conform to those shown in
the automatic shift diagram.

NOTE: 3—0D up-shift does not take place with a throt-
tle valve opening of more than 86 % or coolant temperature
below 50°C (122°F).

EVALUATION

(1) If there is no 1—2 up-shift:
* Governor valve is defective
* 1-2 shift valve is stuck

(2) If there is no 2— 3 up-shift:
e 2-3 shift valve is stuck

(3) If there is no 3— 0D up-shift (throttle valve opening
of less than 86 %):

* 3-0D shift valve is stuck
(4) If the shift point is defective:
s Throttle cable is out-of-adjustment

* Throttle valve, 1-2 shift valve, 2-3 shift valve, 3-OD
shift valve etc., are defective

{b) In the same manner, check the shock and the slip at
1—2, 2—3 and 3—0D shifts.

EVALUATION

If the shock is servere,

® Line pressure is too high
* Accumulator is defective
* Check ball is defective

(c) In*'D’ range 3rd gear or OD, check for abnormal noise
and vibration.

NOTE: Check for cause of abnormal noise and vibration
must be made with extreme care as they could also be due
to unbalance in propeller shaft, differential, tire, torque con-
verter, etc. or insufficient bending rigidity, etc., in the power
train.
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o) ODD

®®

Full Opening
2 100 %

@ % r°—1st—1st T 2nd- 2nd/-,3rd
58 | IT T
% ! ‘,2nd , 3":d///’ OD
o L1, "3rd! oD

}-L- 0] T .

Vehicle Speed 81456

Throttle Valve

10 s

Vehicle Speed TE0030

Full Opening

S .
St

Engine Braking

rNOZD T
i
N

81458

G-

|

L

{d} While running in ‘D"’ range 2nd, 3rd gears and OD,
check to see that the possible kick-down vehicle speed
limits for 2—1, 3—1,3-2, 0OD—»3and OD—>2 %/
downs conform to those indicated in the automauc
shift diagram.

(e) Check for abnormal shock and slip at kick-down.

NOTE: OD-— 3kick-down is always possibie with a throttle
valve opening of more than 86 %.

(f)  While running in “’D’’ range 3rd gear or OD gear, shift
to ‘’2'" and ‘’L’’ ranges and check the engine braking
effect at each of these ranges.

EVALUATION

(1} If there is no engine braking effect in ‘“2’' range:
* Brake No.1 is defective

(2) If there is no engine braking effect in “’L’’ range:
¢ Brake No.3 is defective

{g) While running in ‘’D’’ range, release your foot from
the accelerator pedal and shift into “’L"’ range. Then
check to see if OD—3, 3—2 and 2—1 down-shift
points conform to those indicated in the automatic
shift diagram.



AUTOMATIC TRANSMISSION — Test

AT-11
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Down Shift

AT0776

2.

"2 RANGE TEST

(a)

(b)

{c)

(d)

Shift to ‘2"’ range and run with the throttle valve
opening at 50 % and 100 % respectively. Then check
the 1 — 2 up-shift points at each of the throttle valve
openings to see that it conforms to those indicated
in the automatic shift diagram.

While running in ““2’' range, 2nd gear, release the ac-
celerator pedal and check the engine braking effect.

Perform a kick-down from the ‘’2’’ range and check
the possible 2 — 1 kick-down vehicle speed limit to
see if it conforms to that indicated in the automatic
shift diagram.

Check for abnorml noise at acceleration and decelera-
tion, and for shock at up-shift and down-shift.
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) o>e

No Up-Shift

AT0778
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3.

L"” RANGE TEST

(a) While running in ““L*’ range, check to see that there
is no up-shift to 2nd gear.

(b} While running <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>