WORKSHOP MANUAL

DAIHATSU

F300

[HD-ENGINE]

FOREWORD

This workshop manual describes the maintenance and servicing proce-
dures for Type HD engines which are mounted on the Daihatsu F300.

In this workshop manual, the entire portion is divided into 11 sections and
four supplements. Each section has an index along with a table of contents
at the beginning. For easier reference, the upper part of each page bears
the section title concerned.

All information used in this workshop manual was in effect at the time when
the manual was approved for printing. However, the specifications and pro-
cedures may be revised due to the continuing improvements in the design
without advance notice and without incurring any obligation to us.

Published in February, 1989

DAIHATSU MOTOR CO., LTD.

WNBBE-D0001
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NOTE:

Type HD engine comes in two kinds: One is a carburetor-equipped engine.
The other is an EFl-equipped engine.

For simplified expression, the carburetor-equipped engine is coded mere-
ly as Type HD-C engine, whereas the EFl-equipped engine is coded mere-
ly as Type HD-E engine in this Workshop Manual.
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GENERAL INFORMATION

HOW TO USE THIS MANUAL

in this workshop manual, the entire portion is divided into 11 sections and four supplements. Each section has
a table of contents in the beginning. For easier reference, a thumb index is provided.

Also, the upper part of each page bears the section title concermed so that you may use this manual readily
and fully.

CONTENTS OF EXPLANATION

1. Schematic Diagram of Components
(1) The schematic diagram of components that appears at the beginning of each section describes the
nomencilature and installed conditions of each component. Also, the tightening torque is posted in the
figure.
-(2) Those parts whose reuse is not permitted bear a “%" mark for an identification purpose. Be certain to
replace these parts with new ones during the assembiy.

{Exampie)

T :Tightening torque
@—@ Unit: kg-m (tt-ib)

% : Non-reusable parts
< _

T:12-18
(8.7 -13.0)

(D Brake master cylinder Ay
® Reservoir filler cap

{9 Reservoir cap spacer
@ Reservoir diaphragm
(® Switch operating float
Master cylinder reservoir S/A a
@ Clamp an e
® Set bolt O e ®
() Gasket

(B Gasket

() Master eylinder repair kit

WREBE-GHOO3

2. Servicing Procedure

(1) In principle, the servicing procedure is described in the foliowing sequence given below: Removal —
inspection —» Installation, and Disassembly — Inspection — Assembly.

{2) The explanation covers detailed servicing methods, specifications and notes.

(3) The main point of each item explains the servicing section and servicing procedure, using illustrations.

WNBBE-GI004

Gl-2
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GENERAL INFORMATION

(Exampie)
What to do How to it What to do and where
3. Brake tubg installation / A
(1) Install the brake tube to the wheel cylinder temporari-
ly by hands.
(2} Tighten the brake tube to the wheel cylinder, using the
following SST. 09751- 36011-000
SST: 09751-36011-000 N\

(4) The inspection section in this manual describes only checking operation. Therefore, if you find any mal-
function, replace the defective parts with new ones.

3. S8T
For those operations which require the use of any SST, the SST numbers concerned are given in bold let-
ters.
Also, atable of all S8Ts is collectively posted in the Appendix Data A.

4. Service Specifications
Service specifications are indicated in bold letters or enclosed by heavy lines. Be certain to confirm the
specifications concerned.
Service specifications are collectively posted in the Appendix Data B.

5. Tightening Torque
For those operations which require the controt of tightening torque, the relevant tightening torque is given
in bold letters. Be certain to confirm the tightening torque concerned. Tightening torque specifications are
collectively posted in the Appendix Data C.

6. Definitlons of Terms
Specified Value ... A value which represents the allowable range during the inspection and adjustment.
LEmit . A maximum or a minimum limit which the value should not exceed or fall below.

WARNING, CAUTION & NOTE:

All these symbols are indicated in bold letters.

WARNING:

This symbol means that there is a possibility of personal injury of the operator himself or the nearby workers
if the operator fails to follow the operating procedure prescribed in this manual.

CAUTION:

This symbol means that there is a possibility of damage to the component being repaired if the operator
fails to follow the operating procedure prescribed in this manual.

NOTE:

To accomplish the operation in an efficient manner, additional instructions concerning the operation are
given in this section.

WNBEE-GII0E

Gi-3
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GENERAL INFORMATION

IDENTIFICATION INFORMATION

VEHICLE IDENTIFICATION NUMBER
1. Position of Vehicle ldentification Number
The vehicle identification number is stamped on the

crossmember at the vehicle front section.

. The First Stamped Vehicle Identification Number

* JDAODF30000000021 *

MANUFACTURER'S PLATE
1. Position of Manufacturer's Plate
The manutfacturer’s plate is affixad on the cowl panel inside

the engine compartment.

2. Explanation of Vehicle Model Code

Vehicle identification number

WNBSE G1007

! Manufacturer's Plate

WNBBE-GIDD8

L?F, @@_@_ El @—!F_I M @ @—-E Blank: General specifications

W: ECE & EEC specifications
Q: Australian specifications

Carburetor-equipped vehicle

EFl-equipped vehicle

1

£ IO mo»

: Deluxe specifications
: EL specifications

. 9-speed transmission, transfer

oo

Resin top
Soft top

-n

QoW

: Wagon
: Convertible

X

L

L
Right hand drive vehicle

E L: Left hand drive vehicle

300: Vehicle mounted with HD engine

F: Daihatsu 4-Wheel drive
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GENERAL INFORMATION

ENGINE NUMBER AND TYPE STAMPED
POSITION
The engine number is stamped on the rear left side wall of the

cylinder block and the engine typs is indicated by embossed
letters at near the engine number stamped position.

Serial Number
Stamped Position

WHNAIE-GICHO

GI-5
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GENERAL INFORMATION

GENERAL SERVICE INSTRUCTIONS

1. Use fender covers, seat covers or floor sheets so that the vehicle may not get dirty or be scratched.

2. Jacking up
(1) When only the front section or rear section of the vehicle is jacked up, be sure to place chocks at the
wheels 50 as to insure safe operations.
(2) When the vehicle has been jacked up, be sure to support the vehicle at the specified section using
safety stands. (See page GI-9)

3. Handling instructions related to battery

(1) Before you start performing the electrical works, make certain to disconnect the battery cabie from the
negative (-) terminal of the battery.

(2) When it becomes necessary to disconnect the battery cables for the purpose of carrying out checks
Or repairs, aiways start at the negative (-) battery terminal which is grounded to the body.

(3) To avoid damaging the battery plates, after the terminal nut has been foosened, pull out the battery
cable straight upward, rather than turning or prying the terminal.

(4) Clean the battery terminal posts or cable terminals, using a cloth. Never use a file or other adhesive
agents.

(5) When connecting the cable terminal io the battery, first the cabie terminal should be fitted onto the bat-
tery post with the attaching nut in a loose state. Then, tighten the nut. Never tap the terminal onto the
battery post, using a hammer,

(6) As for the cover at the positive (+) terminal side, be sure to install it at the correct position.

4. Repairing of fue! system
Type HD-E engine employs a high fuel pressure. Therefore, the following notes should be observed.
(1) When the union bait is removed take a measure to prevent the fuel from splashing with a cloth or the
like. Slacken the union bolt gradually.
(2) Tighten each connecting section to the specified forque.
(3) Attach the specified clip to each connecting section.

5. Forincreased work efficiency and improved accuracy, be sure to utilize the SSTs (Special Service Tools)
effectively.

6. Removal and disassembly

(1) When disassembling complicated companents, put stamped marks or mating marks on those sections
where such marks do not affect their functions so that the assembling operation may be performed
easily.

(2) Each time a part removed, check the part for the assembled condition, deformation, breakage, rough-
ness and scraiches.

(3) Arrange the disassembled parts in the disassembiing order. In addition, separate and arrange those
parts to be replaced and those parts to be reused.

(4) Thoroughly clean and wash those parts to be reused.

{5) Inspection and measurement of part
Perform thorough inspection and measurement on those parts to be reused, as required.

7. Installation and assembly

(1) Assemble those sat.sfactory parts, following the proper procedure and specified standards. {adjust-
ing values and tightening torque, ete.)

(2} Ensure that seal packings and grease are applied to those sections where such application is needed.

(3) Be sure to use new packings, gaskets, cotter pins and so forth,

(4} Ensure that the specified bolts and nuts only be used. Moreover, where specified, make sure to empioy
a torque wrench to tighten bolts and nuts to the specified torgue.
Make sure to use only genuine paris for every replacement.

WMNESE-GIO11

Gl-6
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GENERAL INFORMATION

8. Adjustment and operation check
Adjust the reassembled or replaced components to the servicing specifications, using gauges and testers,
as required.

9. Handling of hoses, etc.
(1) Connect fuel hoses and water hoses, etc. securely so that they exhibit no leakage.
(2) When disconnecting fuel hoses, make sure that no fuel is splashed around the hose. (Special care must
be exercised as to the engine mount rubber, etc., for there is a possibility that the rubber is deteriorated
by the petrol-based liquid.)

WNBBE-GIO12

10. Observe the following precautions to avoid damage to the
parts.

(1) When pulling out vacuum hoses, be sure to hold the hose
end, not the middle part of the hose.

(2) When disconnecting connectors, be sure to hold the
connector itself, not the wire portion. Wrong ‘ Correct

(3) Be very careful not to drop electrical components, such
as sensors or relays, to the floor. If they are dropped, they
must be replaced. Never reuse them.

(4) When steamn cleaning the engine, take precautionary
measures so that no water is applied to the air filter, car- —
buretor, distributor, ignition coil and so forth.

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

{8) When checking continuity at the wire connector, insert
the tester probe carefully to preventterminals form bend-
ing.

(7) 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.

11. Tag hoses before disconnecting them:
(1) When disconnecting vacuum hoses, use tags to identify
how they should be reconnected.
(2) After completing a job, double check that the vacuum
hoses are properly connected. A label under the hood
shows the proper layout. .

WHNESE-GIO14
12. The dimensions and specified values that appear in this

manual are those values at 20°C (68°F), unless otherwise
specified.

13. As for the values other those indicated in “si” unit, such as
ft, inch, Ib, cu-in and gallon, they are the converted values.
Therefore, there are cases where the converted values have
been rounded up or down according to their use at the time

of conversion.
WHNABE-GIDIS

GI-7
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GENERAL INFORMATION

HANDLING INSTRUCTIONS ON CATALYTIC
CONVERTER-EQUIPPED VEHICLES
WARNING:
When a great amount of unburnt gas is admitted into the catalytic converter, overheating is prone to ocour,
resuiting in a fire hazard.

To avoid such trouble in advancs, be certain to observe the following precautions. Also, be sure to explain
such precautions to your customers.

1. Use only unleaded gasoline to your vehicle.

2. Avoid idling the engine for a prolonged length of time.
Do not run the engine continuously at the idle speed for more than 20 minutes.

3. Never perform spark jump tests.
(1) The spark jump test must be fimited to cases where such test is absolutely necessary. Also, be sure to

finish the test in the shortest possible time.

(2) Never race the engine during the test.

4. Do not run the engine when the fuel tank becomes nearly smpty.
Failure to observe this caution will cause misfiring. Also, it will apply excessive load to the conventer, even
leading to catalyst damage.

5. Do not dispose the waste catalyst along with parts contaminated with gasoline or oil,

WHBIE-QINE

GI-8
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GENERAL INFORMATION

JACKING POINTS & SUPPORTING POINTS OF SAFETY STANDS

¢ Jacking point
Front side ............ Cross member No.2
Rear side ............. Rear axle housing
Front side Rear side
b
J ' !||!||-| L '“
S o i ., = - :r |
@' T y J“?—" ) . :
[ =T e
| A (NPT == T
Cross member No. 2 Rear axle housing

WNBSE-GIT7

SUPPORTING POINTS OF TWO-POST LIFT

Align the supporting pads of a two-post lift with the supporting points of safety stands, as indicated in the figure
below.

» Supporting points

Front side ............ Frame (in front of the crossmember No.2)
Rear side ............. Frame (In front of the rear leaf speing)
ORC [T
== )
5] 0 | : L ¢ : f 'y
5= ) L) r fﬁL_ — Rear leaf spring
:! 1 f -| g = : b
i TR N e T
Front side Cross member No. 2 Frame Rear side

WNBRE-GIO1S

Gi-9
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GENERAL INFORMATION

ABBREVIATION CODES

The abbreviation codes that appear in this workshop manual stand for the following, respectively.

A/C
BDC
BTDC
BVSV
ECU
EF|
EX
FL

IN

{H
LHD
LLC
MP
N.m.
PCV
PVSV
RH
SST
STD
TDC
TVSV
VsV
VTV
W/
w/O
awD
HIC
ITC
TP
TWC
SD
C/B
EVAP

Air Conditioner

Bottom Dead Center

Before Top Dead Center

Bimeta! Vacuum Switching Valve
Electronic Controf Unit

Electronic Fuel Injection

Exhaust {(Manifold Valve)

Fusible Link

intake (Manifold, Valve)

Left Hand

Left Hand Drive

lLong Life Coolant

Multipurpose

Newton meter

Positive Crankcase Ventilation
Pressure Vacuum Switching Valve
Right Hand

Special Service Tool

Standard

Top Dead Center

Thermostatic Vacuum Switching Valve
Vacuum Switching Valve

Vacuum Transmitting Valve

With

without

Four-wheel Drive Vehicle

Hot Idle Compensator

Intake air Temperature Compensating valve
Throttle positioner

Three-way catalyst

Spark delay

Choke Breaker

Fuel evaporative emission control

The abbreviation codes that appear in the figure stand for the
following, respectively.

®

Boit

Screw

®

Nut

®|o|

Washer
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MAINTENANCE

MAINTENANCE SCHEDULE
O.. Check e,.. Change or replacement
x 1,000 km 15 |10{15}20/25(3085(40(4550/55]60l65 7580‘3590]95100
Section Inspection X 1,000 miles pe| 3 (6]9{12{15 18'21 24i27(3033(36[30l42l45 48’51 5457160
(Months) Years —((3HEW T [(3)|(8 9) 2 (e 3 (3x6)(9)| 4 K3)te) 9Y &
* Distributor cap, rotor = Damage @] O O (o] 0
* Spark piug = Cleaning o o O @] O
Engine
electrical [ ., ... JR
system ignition timing Timing o] o] 0] o O
* Battery * Electrolyte tevel OOOOOOOOOOOOOOOOOOOO
“ Wire harness . Doness clamps o (0] o] [0 o] lo] [of io] lo] lof lo
* Air cleaner element*! | « Cleaning O 10} [ (®f o] |of o] |® |lo| o
* Valve clearance * Clearance O G
Engine i - [Skage
* Engine oii* * Level
(AF?ISEorSF) * Change (Every 10,000k (®(O1®|O|® ' O/elole|0|e|0|e|0le(0le|0elo]e
or 0.5 year)
+ Oil filter*? * Change ® o o o |0 o o (o |0 |0
= HD-C ® ®
engine
* Fuel filter » Change
= HD-E of
enging
E & Col . gam ﬁge
ngine * Fuel lines nnec- * Lrac
g tions » Tightness @] o] O o Q O
* Leakage
= Carburetor = |die speed
(HD-C engine) » Aceeleration o & o o 0,
* Choke system . ;
(HD-C engine) Operation O o O O O
* Quanti
» Coolant  Lontage o (o] |of o |®| |o| lo| lo] e |ol lo
* Change (Long life coolant)
* Tension
* V-belt * Crack OOOOOOOOOOO
* Damage
* Biow-by gas * Connection
ventilation hose * Damage © ©
* Throtile positioner = Operation O O o] o)
* Spark control system | = Operation O O O O
» Charcoal canister * Operation < O (@) o] -
*"In case of driving on dusty roads, clean every 2,500 km (1,500 miles) and raplace every 20,000 km (12,000 m les).
*2In case of severe driving conditior, replace every 5,000 km (3,000 miles). WNBSE-MAOD?
MA-2
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MAINTENANCE

MAINTENANCE OPERATIONS
COLD ENGINE OPERATIONS

1. Inspection of distributor cap and rotor.
Visually inspect the distributor for cracks, wear or damage.

2. Inspection and cleaning of spark plugs
(1) If there are traces of oil, remove it with gasoline before
the spark plug is cleaned by the spark plug cleaner.

{2) Measure the electrode gap, using a plug gap gauge.

Recommended a plug gap.

Spark plug Air gap mm (inch)
Champion: RCOYC4

ND: K20PR-U11 1.0-1.1(0.039 - 0.043)

NGK: BKR 8E-11

Tightening Torque of Spark Plug: 1.5 - 2.2 kg-m WNBBE-MACDS
(10.8 - 15.9 ft-Ib)

3. Check of battery electrolyte level
(1) Visually check the electrolyte level between the upper
line and the lower line.
(2) If the electrolyte level is below the lower level, replenish
distilled water up to the upper level.

WNBAE-MA006

MA-3
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MAINTENANCE

4. Check of wiring harness clamp
Visually check that the wiring harness is suitable clamp,
damaged.

5. Cleaning of air cleaner filter element

(1) Remove the air cleaner filter element from the air cleaner
case.

(2) Clean the element with compressed air. First blow from
the back side thoroughly. Then, blow off the front side of

. the element.

CAUTION:

The air pressure to be used for this cleaning operation should

not exceed 4.0 kg/em? (56.9 psi)

(3) Install the air cleaner filter element in the air cleaner.

6. Engine cil change
(See page LU-4)
Recommended oil grade: AP! grade SE, SF
Oil capacity
When only engine oil is changed: 3.3 liter
When engine oil is changed and oil filter is replaced:
3.5 liter

7. Engine oil filter replacement
(1) Remove the oil filter, using the following SST,
SST: 09228-87201-000
NOTE:
Since the oil flows out during the replacement, receive the oil
with an adequate container.

(2) Inspect and clean the oii filter installation surface.

WNBBE-MACT1

MA—4
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MAINTENANCE

(3) Apply clean engine cil to the gasket of a new oil filter.
{4) installation of oil filter
Screw in the ol filter lightly by hand until the oil seal sur-
face contacts the oil cooler.
Then, tighten the oil filter one more turn, using the SST.
SST: 09228-87201-000

8. Fuelffitter replacement
Carburetor installed engine:
Disconnect the hose clamp. Then, replace the fuel filter.

EFl installed engine:

Loosen the union bolt slowly and pull it out.

WARNING:

The fuel in the fuel pipe is pressurized to a pressure of
2.55 kg/cm? (36.27 psi).

Therefore, the union bolt should be removed slowly. Other-
wise, the fuel may be splashed.

Lt !&m .,
'y

s \\\Q
[-] 3
(A B

9. Inspection of fuel lines and connections
Visually inspect the fuel lines for cracks, leakage, loose con-
nections, or deformation.

10. Inspection of auto choke system (Only for HD-C)
Check that choke valve is completely closed when cold en-
gine.
Then, start the engine, check that choke valve is gradualiy
opened in accordance with the warning-up condition of the
engine.

MA-5
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MAINTENANCE

11. Check of engine coolant

(1) Check of cooling system for ieakage
Apply a pressure of 1.2 kg:‘cm2 (17 psi) to the cooling
system by means of a radiator tester.
Ensure that the pressure does not drop,

WARNING:

Never remove the radiator tester when the coolant tempera-

ture is stifl high.

{2) Check of coolant level
Check to see if the coolant level is between the LOW and
FULL lines of the reserve tank.
If the coolant level is near the iow level or below the low
level, add the coolant up to the full fevel.

12. Inspection of drive belt
(1) Visually check the V belt for separation of the adhesive
rubber above and below the core, core separation from
the belt side, severed core, separation of the rib from the
adhesive rubber, cracks or separation of the ribs, torn or
worn ribs or cracks in the inner ridges of the ribs.

WNSBE-MAO1G
(2) Measure the amount of the drive belt deflection when the Water pump pulley
midpoint of the drive belt between the alternator and the
water pump pulley is pushed with a force of 10 kg
{2.20 Ib)
Specified Bolt Deflection
New beit. 5.0-7.0 mm (0.20 - 0.28 inch)
Used belt: 6.0 - 8.0 mm (0.24 - 0.31 inch)
NOTE:
* “New belt" refers to a belt which has been used on a run-
ning engine for less than five minutes. Alternator pulley
* After installing a2 new belt, run the engine for about five WNBGE-AMAOZ0
minutes and then recheck the tension.

MA-6
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MAINTENANCE

13. Inspection of blow-by gas recirculating system
Check the hose, connections for cracks, leak or damage.

14. Inspection of charcoal canister
(1) Disconnect the rubber hoses and remove the charcoal
canister.
HD-E:
(2) Blowairof3 kg]cm2 (43 psi) into the pipe ® while hold-
ing the pipe @® closed.
Ensure that air flows smooth from the pipe ©.

HD-C {Only for GCC Specifications)

Plug the pipe @& and @ with your fingers and blow com-
pressed air of 3 kg/em® (43 psi) through the pipe © (fuel
tank side). = d—
» Check that the air comes out of the bottom pipe ©.
¢ Check that no activated charcoal comes out.
NOTE:

Do not attempt to wash the charcoal canister.

(3) Install the charceoal canister and reconnect the rubber ©
hose. WNBBE-MADZS

MA-7
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MAINTENANCE

15. Removal of timing beit
(See page EM-21.)

HOT ENGINE OPERATIONS

1. Adjustment of ignition timing

(1) Connect the tachometer to the ignition coil,

(2) With the engine idling as specified, use a timing light to
check the timing.
Ignition timing:  3° + 2° BTDC/850 rpm

(3) linecessary, loosen the distributor bolts and turn the dis-
tributor to align the marks. Re-check the timing after
tightening the distributor.

NOTE:

+ Disconnect the vacuum hose of sub-diagram from the
vacuum advancer of distributor and close the vacuum
hose during test.

+ The ignition coil has no terminal for external connection.
Hence, insertan adequate jumper cord from the backside
of the connector attached to the ignition coil. Then, con-
nect the other end of the jumper cord to the measuring
terminal of the tachometer.

» For the purpose of connecting tachometer, the SST for
connecting to the distributor wire is available.

SST: 09991-87703-000

CAUTION:

* Never allow the tachometer terminal to touch ground as
it could result in damage to the ignitor and/or ignition coil.

» As some tachometers are not compatible with this igni-
tion system, it is imperative to confirm the compatibility of
your meter before it is used.

MA-8
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MAINTENANCE

2. Adjustment of vaive clearances
(See page EM-9)
NOTE:
The valve clearance adjustment is performed normally when
the engine is in a hot condition.
“Hot engine condition” denotes a condition in which the cool-
ing water temperature is 75 - 85 °C (167 - 185°F) and the en-
gine oil temperature is above 65°C (149°F).

Valve clearances {Hot condition)
Intake: 0.20 - 0.30 mm (0.0078 - 0.0118 inch)
Exhaust: 0.28 - 0.38 mm (0.0110 - 0.0150 inch)

3. Idle speed adjustment

{1) Preparation to be made prior to idle adjustment

¢  Warm up the engine thoroughly.

¢ All accessory switches are turned OFF.
On those vehicle equipped with a day-iamp system, set
the lamp control switch to the first stage with head lamps
turned OFF,

¢ The air cleaner element is installed.
All vacuum hoses are connected.

(2) Connect the tachomster to the distributor.
(See page MA-B)

{3) Adjustment

s Carburetor equipped vehicle
Adjust the throttle adjusting screw so that the engine idle
speed may become the specified valve.
Engine ldle Speed: 850 £ 50 rpm

*  EF equipped vehicie
Remove the idle adjusting screw cap from the throttle
body. Then, set the idle speed by turning the idle speed
adjusting screw.,
Engine Idle Speed: 850 + 50 rpm

MA-9
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MAINTENANCE

4. Inspection of throttle positioner system

¢ Carburetor equipped vehicle

(1) Warm up the engine.

(2) Raise the engine speed to approximately 2500 rpm and
hold the engine speed at 2500 rpm for five seconds.
Measure that the dashpot shaft is fully streiched.

(3) Close the throttle valve quickly.

{4) Make sure the time required for the engine speedto drop
from 1500 rpm to 1200 rpm.

Specified Time: 0.5 - 5.0 second
NOTE:
Dashpot touch engine speed: 1500 + 50 rpm

¢ EFl equipped vehicle
(1) Warm up the engine.
(2} Raise the engine speed to approximately 3500 rom and
~ hold the engine speed at 3500 rpm for five seconds.
Ensure that the dashpot lever should be fully extended.
{3) Close the throttie valve quickly.

(4) Measure the time required for the engine speed to drop
from 1800 rpm to idle speed (850 + 50 rpmy).
Specified Time: 1.0 - 5.0 seconds

NOTE:

Dashpot touch engine speed: 1800 + 100 pm

5. Inspection of spark control system
(1) Disconnect the vacuum hose of main and sub diagram
from the vacuum advancer of distributor, and close the
vacuum hose. Using a timing light, check the ignition ad-
vance timing, while engine speed is being raised.

(2) Dis-connect the plug from vacuum hose.
Connect the MitgVac to the vacuum advancer of dis-
tributor, check the ignition advance timing, while vacuum
is applied.

MA-10
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F300

[HD-ENGINE]

ENGINE MECHANICALS

TROUBLE SHOOTING EM- 2
ENGINE TUNE-UP EM- 7
TIMING BELT EM-21
CYLINDER HEAD EM-32
CYLINDER BLOCK EM-73
WNESE-EMDO01
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TROUBLE SHOOTING (HD-C ENGINE)

EM-2

Downloaded from www.Manualslib.com manuals search engine

Problem Possible causas Remedies Page
Engine overheats. Cooling system faulty Troubie shoot cooling system. co-2
Incorrect ignition timing Trouble shoot ignition system. IG-2
Fuel system faulty Trouble shoot fue! system. FU-2
Lubrication system faulty Trouble shoot lubrication system. LU-2
Engine will not crank or Starting system faulty Trouble shoot starting system, ST-2
cranks stowly. Charging system faulty Trouble shoot charging system. CH-2
Engine will not star/Hard | Ignition problem o .
1o start. {Only cases » |gnition coil Inspact ignition coil, IG-8
where cranking by starter « Distributor Inspect distsibutor. 1G-9
motor is normal) = Ignition fiming Reset timing. MA-8
Spark piugs faulty inspect plugs. IG5
Resistive cords disconnected or Inspect cords. IG-5
faulty
Vacuum leaks
«PCVline Check PCV line. EC4
« [TC line Check [TC line.
« |ntake manifold Check intake manifold.
» Carburstor hoses Check carburetor hoses. EC4
» Brake booster line Check brake booster.
Low compressicn Check compression. EM-18
No fuel supply fo carburetor Check fuel line and fuel pumnp. FU-28
» Fuel line
= Fuel filter FU-32
« Fual pump FlU-28
Carburetor problems Repair, as necessary. FU-16
= Carburetor out of adjustment
» Choke operation
= Flooding {outer vent valve, BYSY)
+ Needle valve sticking or clogged
= Vacuum hose disconnected
+ Fuel cut solencid valve not open
oﬂfﬁq?shsgefEngine stalls Spark plug faulty Inspect spark piugs. 1G-6
' Resistive cords fautty Inspect resistive cords. IG5
Ignition problems IG-8
« ignition coil Inspect ignition coil. IG-8
» Distributor Inspect distributor. 1G-9
incomect ignition timing Reset timing. MA-8
Incorrect valve clearance Adijust valve clearances, EM-10
Low compression Check compression. EM-18
Incorrect idle speed Adjust idle speed. EM-13
Vacuum leaks
« PCV line Chack PCV system. EC-4
& [TC line Check ITC system.
« [ntake manifoid Check intake manifold.
« Carburetor hoses Check carburetor hoses. EC-3
= Brake booster line Check brake booster.
WNERE-EMO02
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Problem Possible causes Remedies Page
Rough idle/Engine stalis Engine overheating EM-2
or misses. Carburetor problems Repait, as necessary. FU-2
s Slow jet clogged
» ldle mixture incorrect
» Fuel cut solenoid vaive not gpen
» Choke system faulty
Engine hesitates/poor Spark plug faulty Inspect spark plugs. IG-6
acceleration Resistive cords faulty Inspect resistive cords. 1G-7
Ignition problemns IG-2
« Distributor Inspect distributor. 1G-10
« |gnition coil Inspect coil. IG-8
Incorrect ignition tirning Resei timing. IG-22
Incorrect vaive ¢learances Adjust valve clearances. EM-10
Low compression Check comprassion, EM-18
Engine overheats Check cooling system. co-2
Alr cleaner clogged Check air cleaner, EM-7
Fuel system clogged Check fuel system, FU-2
Carburetor probiems Repair, as necessary. FU~2
» Float level too low
« Accelerator pump faulty
» Power valvs faulty
+ Choke systern faulty
» Emission control system
malfunctioning
+ |TC system always ON (hot engine) | Check ITC system.
intake manifold thermeo-control valve | Check thermo-control vaive.
{cold engine)
Hot water circulating system (cold Check hot water circulating system.
engine)
Clutch slipping Trouble shoot clutch.
Brakes dragging Trouble shoot brakes,
Engine dieseling (Runs Incorrect ignition timing Reset ignition timing. 1G-23
gﬁﬁ:gg%m switch is Engine overheating Chack caoling system, Co-2
2 Carburetor problems Repair, as necessary. FU-2
= Fuel cut solenaid faulty
» |dle spesd out of adjustment
« Linkage sticking
Muffler explosion (after TP system faulty Check TF systemn. EC-18
fire) during deceleration
only.
Muffler expiosion (after Air cleaner clogged Check air cleaner, EM-7
fire) ail the time. Choke system faulty Check choke system. Fu—4
Incorrect ignition timing Reset ignition timing. 1G-23
Incarrect valve clearance Adjust valve clearances. EM-10
WNBBE-EMOO3
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EM—4
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Problem Possible causes Remedies Page

Engine backfires. Insufficient fuel flow Trouble shoot fusl system. FU-2
Incorrect ignition fiming Reset ignition timing. 1G-23
Incorrect valve clearances Adjust valve clearances. EM-10
Carbon deposits in combustion Inspect cylinder haad,
chambers :
Vacuum leaks Repair, a8 necessary. EC-3
+ Carburetor hoses Check carburetor hoses.
* PCV hoses Check PCV system, ECH4
« Intake manifold Check intake manifold.
» Brake booster line

Excessive oil Oil ieaks Repair, as necessary.

consumption. PGV line clogged Check PCY hose. EC-4
Piston rings worn or damaged Check piston rings. EM-18

{Check compression)

Valve stermns worn Check valves and guides.
Valve stem oil seals wom or Replace oil seals.
damaged

Poor fuel economy Spark plugs faulty Inspect spark plugs. 1G-6
Incorrect ignition timing Reset ignition timing. IG-22
Low compression Check compression. EM-18
AJr cleaner clogged Check air cleaner. EM-7
Fuel leak Repair, as necessary,
Carburetor problems Repair, as necessary, FU-2
= Choke systern faulty
= idle spsed too high
» Power valve always on
Tires improperty inflated Inflate tires to proper pressure,
Clutch slipping Trouble shoot clutch.
Brakes dragging Trouble shoot brakes.

Unpleasant odor Incerrect idle speed Adjust idie speed. EM-13
incorrect igrition timing Reset timing 1G-23
Vatuum leaks Repair, as necessary.
* PCViine Check PCV system. EC—+4
« Intake manifold Check intake manifold.
» Carburstor hoses Check carburetor hoses. EC-3
» Brake booster line Check brake beoster.
Charcoal canister fauity Check charcoal canister. MA-7
Fuel! filer cap faulty Check fuel filler cap. EC-10
Outer vent valve faulty Check outer vent valve. EC-12
BVSV fauity EC12

WNBAE-EWO0s


http://www.manualslib.com/

ENGINE MECHANICAL

TROUBLE SHOOTING (HD-E ENGINE)

EM-5

Downloaded from www.Manualslib.com manuals search engine

Problem Possible causes Hemedies Page
Engine overheats. Cooling system faulty. Trouble shoot cooling system. Cco-2
Incorrect ighition timing. Reset timing. 1G-23
Engine will not crank or Starting system faulty. Trouble shoot starting system. 572
cranks slowly. Charging system faulty Trouble shoot charging system. CH-2
Engine will not stari/Hard | Ignition probiem I . 1G-2
to start (Only cases = Ignition coil Inspect ignition coil. IG-&
where cranking by starter = Igniter Inspectigniter.
motor is normal) » Distribuior Inspect distributor, 1G-10
Spark plugs faulty Inspect plugs. 1G-6
Resistive cords disconnected or Inspect cords. IG-5
faulty.
L ow compressicn. {heck compression. EM-18
No fuel supply to injector Repair, as necessary, EF-74
« No fuel in tank
« Fuel pump not working
« Fuet filter clogged
« Fuel line clogged or leaking
EF} systemn maifunctioning Troubile shoot EFI system. Ef-2
Rough idie/Engine stalls Spark plugs faulty. Inspect plugs. IG-6
Or misses. Resistive cords faulty. [nspect cords. IG-5
lgnition problem.
= Ignitian coil Inspect ignition coil. IG-8
 |gniter Inspect igniter
» Distributor inspect distributor. 1G-10
Incorrect ignition timing Reset timing. 1G-23
Incorrect vailve clearance Adjust valve clearance EM-10
Low compressicn Chack compression. EM-18
Incorrect idle speed Adjust idle speed. EM-13
Vacuum leaks.
« Throttle body Check throttle body. EF-97
EF! system malfunctioning Repair, as necessary. EF-4
idle speed is too high. Fuel line clogged Check fuel line, EF-8
Alr suction
» Intake manifoid Check intake manifold.
» Vacuum hose disconnacted C}hgck vacuum hose for proper EC-15
piping.
» Throttle body Check throttle bacty. EF-97
EFI system malfunctioning Trouble shoct BF] system. EF4
Incorrect idle speed. Adjust idie speed. EM-13
WNBBE-EMODS
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EM-6

Downloaded from www.Manualslib.com manuals search engine

Problem Possible causes Remedies Page
Engine hesitates/Poor Spark plugs faulty Inspect plugs. IG-6
acceleratior Resistive cords faulty. Inspect cords. IG-5
Incorrect ignition timing. Reset timing. 1G-23
Incorrect valve clearances, Adjusi vaive clearances. EM-10
Low compression. Check compression, EM-18
Fuel system clogged. Check fuel system. EF-74
Air cleaner clogged. Check air cleaner, EM-7
Engine overheats, Check cooling system. Co-2
Air leakage
» Throttie body Check throttle body. EF-97
Emigsion control system Repair as necessary. EC-13
malfunctioning (cold engine)
EFI systern maifunctioning Repair, as necessary. EF4
Engine dieseling (Runs EFl system malfunctioning Repair, as necessary. EF-4
ﬂﬁ;?g‘ﬁ" switch is Incarrect ignition timing. Reset timing. IG-23
Muffier explosion {after Incorrect ignition timing. Heset timing. IG-23
ggt?;during deceleration Incorrect valve clearance. Adjust vaive clearance, EM-10
Air cleaner clogged. Check air cleaner. EM-7
EFi system maifunctioning Repair, as necessary, EF-4
Engine backfires, Incorrect ignition timing, Reset timing, 1G-23
Incorrect vaive clearances. Adjust valve clearance. EM-10
EFl system malfunctioning Repair, as necessary, EF-4
Excessive oil Oil leak. Repair, as necessary.
consumption. PCV line clogged. Check PCV hose. EC-14
Piston rings worn or damaged. Check rings. EM-18
Valve sterns worn, Check valves and guides.
Valve stem oil seais wom or Repiace oil seal,
damaged.
Poor fuel economy Spark plugs faulty. Inspect spark plugs. IG-6
Incorrect ignition timing, Reset timing. 1G-23
Low compression. Check compression. EM-—18
Air cleaner clogged. Check air cleaner. EM-7
Fuel ieak. Repair, as necessary.
Tires impropery inflated Infiate tires to specified pressure.
Clutch slipping Trouble shoot clutch.
Brakes dragging Trouble shoot brakes.
EF1 system malfunctioning Repair, as necessary. EF-4
Unpleasant odor incorrect idle speed Adiust idle speed. EM-13
Incorrect ignition timing Reset ignition timing, IG-23
Vacuum leaks
» PCV line Check PCV system, EC~14
» [ntake manifold Check intake manifold.
= Throttle body Check throttle body. EF-97
EFl system malfunctioning Repair, as necessary, EF-4
WGEE-EMOE
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ENGINE TUNE-UP

1. Inspection of engine coolant level
{See page CO-2.)
Cooling water capacity: 5.5 liters
(6.3 liters for tropical spec.)
[Excluding 1.0 liter for reservoir tank]

2. Inspection of engine oll level
(See page LU-2.)

Low level Fult leve!

3. Inspection of alr filter element

[HD-C engine]
1. Remove the air fiiter element from the air cleaner case.

2. Visually check that the air filter element is not excessively
dirty, damage or oil.
Replace the air filter element, if necessary.

3. Clean the element with compressed air.
First, blow compressed air from the back side of the element
thoroughly. Then, blow off the upper side of the element.
CAUTION:
The air pressure to be used for this cleaning operation should
not exceed 4.0 kg/cm? (56.9 psi).

Replace the air filter slement, if necessary.

WNBEE-EMO12

4. Install the air cleaner filter element in the air cleaner case.

- NOTE:
The air filter element has the correct installation direction to
be observed. Turn the air filter element so that the element
may be fitted securely in the air cleaner case.

WNSSE-EMO13

EM-7
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[HD-E engine]
1. Removal of the air filter element from the air cleaner case
1) Unlock the air cleaner caps at the three points.
2) Remove the air filter element installing nut, then remove
the air filter element.

2. Visually check that the air filter slement is not excessively

dirty, damage or oil.
Replace the air filter element, if necessary.

3. Clean the element with compressed air.
First, blow compressed air from the back side of the element
thoroughly. Then, biow off the upper side of the element.
CAUTION:
The air pressure to be used for this cieaning operation should
not exceed 4.0 kg/cm? (56.9 psi).

Replace the air filter element, if necessary.

4. Install the air cieaner filter element in the air cleaner case
using the installing nut.

5. Lock the air cleaner caps at the three points.

4. Inspection of spark plug cords and distributor
cap

Visually inspect the resistive cords for loose connection,

deterioration, cracks or other damage. Also, visually inspect the

distributor cap for cracks. Securely connect or replace the parts,
as required.

EM-8
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5. Battery Inspection
(See page CH-4.)

WNBBE-EMHMSE

6. Inspection of spark plugs

(See page IG-8.)
Recommended spark plugs @

Make

Type

Nippon Denso

K20PR-U11

NGK

BKR6E-11

CHAMPION

RCaYC4

WNBBE-EMO20

7. Inspection and adjustment of valve clearances

The measurement and adjustment of valve clearances are car-
ried out when each of the pistons of the No. 1 and No. 4 eylinders
is setto the top dead center at the end of the compression stroke.
NOTE:
The valve clearance adjustment is performed normally when
the engine is in a hot condition.
“Hot engine condition” denotes a condition in which the cool-
ing water temperature is 75 — 85°C (167 - 185°F) and the en-
gine oil temperature is above 65°C (149°F),
However, when the engine has been overhauled, itis neces-
sary 1o adjust the valve clearances while the engine is coid
and to readjust the valve clearances in a hot condition after

warming up the engine.
WNBBE-EMOZ1

1. Removal of cylinder head cover
(1} Detach the resistive cords from the clamps.
NOTE:
Be sure to hold the rubber boot during the resistive cord dis-
connection. Neverremove the resistive cord, holding the cord
portion,

&7

(2) Detach the acceleration cable from the cable clamp.
(L.H.D unit only)

EM-9
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(3) Disconnect the blow-by gas hoses from the cylinder
head cover.

(4) Remove the installing boit and nut from the air cleaner
case. (HD-C engine only)

(5) Loosen the nine boits (10 mm) over two or three stages

in the sequence shown in the right figure. After removing ® @ ®
the bolts, proceed to remove the cylinder head cover. (e o, 5 /B ©
NOTE: ©_O"Ojo
Be very careful not damage the grommets of the spark plug @ @ PAIMHATSU
tubes. 1 varve )
e o ~2 of
® ® ® @

2. Inspection and adjustment of valve clearances
(1) Turn the crankshaft untit the recessed mark on the
crankshaft pulley is aligned with the indicator mark on
the timing belt cover.

NOTE:
1. On the power steering-equipped vehicle, turn it's puiley
while pushing the drive belt.

2. On the air conditioner-equipped vehicle, turn the
crankshaft pulley from the underside of the vehicle with
the fan lower shroud in a removed state

(2) Check to see if the valve rocker arms of the No.1 cylinder
are free or are being pushed up. According to the
tabiebelow, check andfor adjust the valve clearances,
using a thickness gauge.

The “O" mark denotes those valves that can be adjusted
under that setting.

WNBAE-EMO2T
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Cylinder No.

1 2
When valve rocker arms of No. 1 cylinder are free; IN O o]
(Piston of No. 1 cylinder is at top dead center under
compression storke) EX Q )
When valve rocker anms of No. 4 cylinder are free: IN o] ]
(Piston of No. 4 cylinder is at top dead center under
comprassion storke) EX O <

Valve clearances (Hot)

intake: 0.25 £ 0.05 mm (0.0098 + 0.0020 inch)
Exhaust: 0.33 £ 0.05 mm {0.0130 + 0.0020 inch)

(Reference)

Valve clearances (Cold)
Intake: 0.18 mm (0.0071 inch}
Exhaust: 0.25 mm (0.098 inch)

WHNBSE-EMO28

(3) Turn the crankshaft 360 degrees. Proceed to check and/or adjust the remaining valve clearances.

3. Installation of cylinder head cover
(1) Wipe off the oll from the gasket surface of the cylinder
head cover.

{2) Check the cylinder head cover gasket for evidence of
damage.
Replace the gasket, as required.
NOTE:
Install the cylinder head cover gasket in such a direction that
the identification mark may come at the intake side.

(3) Check the rubber grommets of the spark plug tubes for
evidence of damage.
Replace the rubber grommets, as required.
{See page EM-68.)

WNBBE-EM032

EM-11
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{4) Install the cylinder head cover gasket on the cylinder
head. Apply the Three Bond 1104 to the four points on
the cylinder head, as indicated in the figure.

{5) Install the cylinder head cover on the cylinder head.

NOTE:

* Be very careful not to damage the rubber grommets for
spark plugs during the cover installation.

* Make surethat the rubber grommet is fitted over the spark
plug tube.

(6) Tighten the cylinder head cover bolts over two or three

stages in the sequence shown in the right figure, until ® @ @
they are tightened to the specified torque. (B B
Tightening Torque: 0.3 - 0.5 kg-m (2.2 - 3.6 ft-Ib) SO O e
_ © BAIHATSUY
(7) Tighten the timing belt cover attaching bolts. & VALYD

Tightening Torque: 0.2 - 0.4 kg-m {1.4-2.9 ft-Ib)

WNBSE-EMO3S

(8) Tighten the air cleaner case attaching bolt and nut.
{HD-C engine only)

(8) Connect the blow-by gas hoses to the cylinder head.
(10) Attach the acceleration cable into the cable clamp.

EM-12
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(11) Install the resistive cords to the cylinder head.

NOTE:

* Be sure that the resistive cord is connected securely to
each spark piug.

« Care should be exercised not to damage the resistive
cord with the spark plug tube.

* Be sure that the resistive cord is connected securely to
acceleraler cable clamp.
(Only for L.H.D. carburetor-equipped vehicles)

(12) Start the engine. Ensure that the engine exhibits no
troubie, such as oil leakage.

NOTE:
If the engine exhibits any troubles, repair them depending on
the situation.
o
8. Inspection of ignition timing
Ignition timing 31 2° 11000 rpm or less
NOTE: I II; I l ll I
This does not include the sub-ignition timing advance of the *
distributor. /T\ m
BTDC 3¢ BTDC &° BTDC 1°

9. Idle speed adjustment

(See page MA-9)
Engine Idle Speed
HD-C engine: 850 + 50 rpm
HD-E engine: 850+ 50 rppm

EM-13
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10. Fast idle speed check

[HD-C engine}
Preparation to be made prior to fast idle check
* All accessory switches are turned OFF.
On those vehicles equipped with a day-lamp system, set the larmp control switch to the first stage.
The air cleaner element is installed. :
All vacuum hoses are connected.
Ensure that the intake system exhibits no air leakage.
Ensure that the exhaust system exhibits no air leakage.
NOTE:

* HD-C engine is mounted with automatic choke carburetor. Therefore, perform the engine fast idle check
while the engine is cold.

WNBRE-EMO42

(1) Connect the tachometer to the engine with SST.
SST: 09991-87703-000
{See page MA-8)
(2) Check to see if the fast idle speed sets within the
specified value.
REFERENCE:
Engine Fast Idie Speed:
1,300 - 2,000 rpm at 22 - 28°C

11. Throttie positioner check

(See page MA-10)

[HD-C engine)
Dashpot touch revolution speed: 1500 + 50 Pm
Specified time: 0.5 - 5 seconds.

[HD-E engine]
Dashpot touch revolution speed: 1800 + 100 pm
Specified time: 1 - 5 seconds

12. Check and adjustment of CO/HC concentrations

[HD-C engine]

*  Warm up the engine thoroughly.

* Allaccessory switches are turned OFF.

On those vehicles equipped with a day-lamp system, set the lamp control switch to the first stage.
The air cleaner element is installed.

All vacuum hoses are connected.

Ensure that the intake systern exhibits no air leakage.

Ensure that the exhaust systemn exhibits no air leakage.

CO adjustment
1. Adjust the idle speed.
{See page EM-9)
2. Race the engine until its speed reaches 2000 rpm.
WHEBAE-EMOLS

EM-14
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3. Measure the CO concentration at the idle speed. Check to

see if the CO concentration conforms to the specification, -

Specified CO Concentration: 1.5 + 0.5% f Fj
If the measured concentration fails to conform fo the =
specification, perform the adjustments described in the step I
4. onward.

fl

4. Usingthe following SST, gradually turn the mixture adjusting
screw so that the CO concentration may conform to the
specification.

SST: 09243-87201-000

WNEBE-EMO47

5. Turn the throttle adjusting screw so that the idie speed may
become the specified speed.

6. Measure the CO concentration. Check to see if the CO con-
centration conforms to the specification.
If the repeated adjustments wilt not get the conformity to the
specification, carry out the trouble shooting in accordance
with the table below.

HC adjustment

1. Adjust the idle speed.
(See page MA-9))

2. Measure the HC concentration at the idle speed. Check to
see if the HC concentration conforms to the specification.
Specified CO Concentration:

Not to Exceed 1000 PPM
If the measured concentration fails to conform to the
specification, carry out the trouble shooting in accordance
with the following tables.

WNBBE-EMO4S
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POSSIBLE CAUSES FOR IMPROPER CO/HC CONCENTRATIONS

ltem

: CO concentration HC concentration Rermarks
Possible cause

tgnition timing O

Valve clearances

Improper valve seating Compression pressure

|00

Ignition systern problems O
Spark piugs
Resistive cord
Distributor
Ignition coil

Alr leakage in intake system O o

0

iTC valve malfunctioning C

Great mechanical loss of engine inner parts ®] e

WNBBE-EMOS0

[HD-E engine]
NOTE:
This check is used only to determine whether or not the idle
HC/CO emissions comply with the regulations. e 1
il

D

Initial conditions

1. Air filter element installed.

2. Alt accessories turned OFF.

3. All vacuum lines connected.

4. Al pipes and hose of air intake system connected.

5. Ignition timing set correctly.

6. Warm up engine thoroughly.

7. Ensure that the exhaust system exhibits no gas leakage.

8. Ensure that the intake system exhibits no air leakage.

8. Tachometer and HC/CO meter at hand and calibrated,
10. Ensure that the engine idle speed is the specified speed.

WNBSE-EMOS1

WNBZE-EMI52

Measurement

1. Insert the HC/CO testing probe into the tail pipe at least 400
mm (15.7 inch).

2. Measurement of HC/CO concentrations at idie speed
Walit at ieast one minute before the measurement so as to
allow the concentrations to stabilize.
Complete the measurement within three minutes.
If the HC/CQ concentrations do not conform to the regula-
tions, see the following table for possible causes.

WNBSE EMD53
EM-16
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Trouble Shooting

HC co Problems Possible causes

1. Faulty ignition
* Incorrecttiming
= Fouled, shorted or improperly gapped spark plugs
= Open or crossed high tension cords
« Cracked distributor cap
. Incorrect valve clearance
. Leaky exhaust valves
. Leaky cylinder

High Normal . Rough idle

$u 0D O

Roughidle

High Low (Fluctuating HC reading)

1. Lean mixture causing misfire

-t

. Restricted air filter
2. Faulty EFi system

* Faulty pressure regulator
Clogged fuel return line
Defective water temp. sensor
Defective air temp. sensor
Faulty throttle position sensor
Faulty pressure sensor
Faulty ECU
Faity Oxygen sensor

Rough idle

 High High (Black smoke from exhaust)

a F & & % ¥ @9

WNBRE-EMO54

13. Compression check

NOTE:

After completion of the engine tune-up, if the engine exhibits
lack of power, excessive oil consumption or poor fuel
economy, measure the cylinder compression pressure.

1. Warmm up the engine thoroughiy.
2. Turn OFF the ignition key switch.

3. Removai of spark plugs
(1) Remove the resistive cords from the clamp.
(2} Disconnect the resistive cord at spark plug side.
NOTE
Be sure to hold the rubber boot during the resistive cord dis-
connection. Never remove the resistive cord, holding the cord
portion.

(3) Remove the spark plugs, using the foliowing SST Plug
wrench (16 mm).

WARNING:

Be very careful not to burn yourself,
SST. 09268-87703-000

09268-87703-000
WHNEBEE-EMDST
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(4) Disconnect the distributor connector.

(5} Pull out the injector relay and fuel pump relay from the
relay block.
(HD-E engine only)

(6) Measurement of cylinder compression pressure
1) Insertacompression gauge into the spark plug hole.
2) Depress the accelerator pedal fully.
3) Whiie cranking the engine, measure the compres-
sion pressure.
NOTE:
Always use a fully charged battery so that at least a revolu-
tion speed of 300 rpm is attained.

4) Repeat the steps 1) through 3) for each cylinder.

NOTE
+ Perform the measurement in the shortest possible time.
e Crank the engine for the same duration for each cylinder.
Compression pressure:
14 kglcmzfat 300 rpm (199.1 psi/at 300 rpm)
Minimum pressure:
10.5 kg/em?/at 300 rom (149.4 psiat 300 rpm)
Difference between cylinders:
1.5 kg/cm?/at 300 rpm (21.3 psi/at 300 rpm)

WNBBE-EMDG1

5) If the compression of one or more cylinders is low,
pour a small amount of engine oil into that cylinder
through the spark plug hole and repeat the steps 1)
through 4) for the cyiinder with low compression.
¢ If adding oil helps the compression to improve,

chances are that the piston rings and/or cylinder
bores are worn or damaged.

» |f the pressure remains low after the operation
described in the step 5) has been performed, the
valve may be sticking or seated improperly, or
there may be leakage past the gasket.

EM-18
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(7) Install the injector relay and fuel pump relay to the relay
block.

(HD-E engine only)

(8) Connect the distributor connector

(2) Install the spark plugs using the following SST.
SST: 09268-87703-000
Tightening Torque: 1.5 - 2.2 kg-m (10.9 - 15.9 ft-Ib)

(10} Connect the resistive cordl.
NOTE:
» Be sure that the resistive cord is connected securely to
each spark plug.
» Care should be exercised not to damage the resistive
cord with the spark plug tube.
(11) Attach the resistive cord to the clamp.

EM-19
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TIMING BELT
COMPONENTS

6

@ Fan shroud

® Fluid coupling fan

V belt

& Water pump pulley

(& Crankshaft pulley
Timing belt cover No.1
@ Timing belt cover No.2
@ Timing belt

® Timing belt tensioner
@ Tension spring assy
(D Camshaft timing pulley
@ Crankshaft timing pulley

REMOVAL OF TIMING BELT

1. Disconnect the battery ground cable from the negative (-)
terminal of the battery.

2. Drain the engine coolant about 1 liter from drain plug of the
radiator,
WARNING:
The engine coolant may be vary hot. Care must be exercised
to avoid getting scalded.

EM—20
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3. Removal of air cleaner hose
Carburetor-equipped vehicie
(1) Remove the air cleaner hose from the air cleaner case
by remaving the two bolt and one clamp.
(2) Disconnect the vacuum motor hose and hot air intake
hose (except for GCC specification).
(3) Remove the reserve tank.

EFl-equipped vehicle

{1) Remove the air cleaner pipe sub-assy and cool air intake
duct by removing three clamps and four bolts.

{2) Remove the two vacuum hose for idle-up and for power
steering.

{3Y Remove the reserve tank.

4. Removal of drive belt of power steering pump.
(Only power steering-equipped vehicle)
{1) Loosen the adjusting bolt and the two tightening bolt. Y VA G Power stearin Q-
Then, pull down the pump. AV /7 pump drive belt’
{2) Remove the drive belt. AN
5. Remove the air conditicner drive velt.
{Only air conditioner-equipped vehicle)

6. Removal of fluid coupling and fan shroud
(1) Remove the two clamps for clutch cable on the fan
shroud.
(2) Disconnect the water hose from the radiator upper tank.

WNBAE-EMOT2

(3) Remove the fluid coupling with fan from water pump pul-
ley by removing four nuts.

WNBEE-EMD73
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{4) Remove the two attaching bolts of the fan shroud. Then,
Remove the lock section of fan shroud from radiator by
pulling up the fan shroud.

{5) Remove the fan shroud together with fluid coupling with
fan.

7. Loosenthe alternator pulley adjusting bolt. Then, remove the
V beit and water pump puliey.

8. Removal of crankshaft pulley

(1) Rotate the crankshaft puiley until the top dead center of
the piston of cylinder No. 1.

NOTE:
Make sure that the ignition timing mark on the crankshaft pul-
ley comes at a point of the indicator on the timing beit cover.
Then, make sure that exhaust valve rocker is fully.
If the valve rocker is not fully, tum the crankshaft one more
turn.

(2) Prevent the crankshaft from being rotated by placing the
gear shiftlever in the 5th gear position, and pull the park-
ing break lever. Then, remove crankshaft pulley by loos-
ing of four bolts,

(3) Remove the timing belt cover No. 1 and No. 2 by loosing
of eight bolts.

EM-~-22
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9. Removal of timing belt
NOTE:
Prior to removal of the timing belt, put an arrow mark indicat-
ing the normal rotating direction on the belt, using a chalk or
the iike, when the belt is used again.

{1) Rotate the crankshaft until the “F” mark of the crankshaft ﬁMo"::: ;r}?,g{?r?
timing belt pulley is aligned with the indicator of the direction g
cytinder head cover, if the “F" mark comes not up to the
indicator.

Indicator

(2) Loosen the aftaching bolt of the timing belt tensioner.
Move thetensioner tothe left asfor asit will goand tighten
the bolt temporarily.

(3) Remove the timing belt.

CAUTION:

« Be careful not o damage the belt by using a screw driver
or like during the removal or instaflation.

» Do not bend the belt at a sharp angle or turn the belt in-
side out, for it is very vulnerabie to bending.

+ Do not aliow the belt to come into contact with oil, water
or dust.

NOTE:
It is possible to remove the timing belt until above steps.

EM-23
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10. Remove setting bolt.
Remove timing belt tensioner sub-assy.

11. Remove the crankshaft timing belt pulley and pulley flange
by removing pulley bolt.

NOTE:

» Prevent the crankshaft from being rotated by placing the
gear shift lever in the Sth gear position.

« [fany difficulty is encountered in removing the crankshaft
timing belt pulley, lightly screw in the set bolt of the
crankshaft timing belt pulley. Then, remove the puliey,
using the foliowing SST.

SST: 08609-20011-000

12. Removal of camshaft timing belt pulley
(1) Remove the cylinder head cover.
(2} Loosen the attaching boit of the camshaft timing belt pui-
ley,
NOTE:
While preventing the camshaft timing belt pulley from turning
using a suitable iron bar.

(3) Remove the camshaft timing belt puliey.

INSPECTION OF COMPONENTS
1. Timing beit inspection
CAUTION

+ Do not bend, twist or turn the beit inside out.
« Do not allow the belt to come into contact with oil, water
or steam.

i there are defects, as shown in the figures, check the fol-
lowing points and replace the timing belt, if necessary.
(1) Premature separation
e Check for proper installation.
* Checkthe timing gear cover gaskets for damage and
check for correct installation.

WNAJE-EM0BS
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(2} If the belt teeth are cracked or damaged, check to see
if the camshaft is seized.

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

(4) If there is wear or damage on only one side of the bels,
check the pulley flange.

(5} If there is noticeable wear on the belt teeth, check the
timing cover gasket for damage and check for correct
gasket installation. Check for foreign material on the pul-
ley teeth.

2. idler pulley inspection
{1) Check the idler pulley for smooth turning.
{2) Check the beit contact surface for damage.
if necessary, replace the idler puliey.
CAUTION:
Never wash the idler pulley.

EM-25
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3. Inspection of tension spring
(1) Check the free length of the spring.
Free length: 46.5 mm (2.22 inch)
(2) Check the tension of the spring at the specified installa-
tion length.
Tension as installed: 3 kg at 50.9 mm (6.6 Ib at 2 inch)

WNASE-EMO92

4. Inspection of timing belt pulley
(1) Measure the maximum diameter of the timing belt pulley,
using vernier calipers.

_ Reference:

Camshaft timing belt pulley: 119.8 mm (4.717 inch}

Crankshaft timing belt pulley; 59.3 mm (2.335 inch)

(2) Visually inspect the timing belt puiiey and flange for
damage.

INSTALLATION OF TIMING BELT

(See page EM-21)
1. Installation of camshaft timing balt pulley

(1) Install the camshaft timing belt pulley on the camshaft in
such a way that the knock pin of camshatt is fitted into
the pin hole of the camshaft timing belt pulley.

(2} Installthe three attaching bolts of the camshaft timing belt
pulley, while preventing the pulley from turning by insert-
ing an iron far into the hole of the pulley.

Tightening Torque: 1.5 - 2.2 kg-m (10.8 - 15.9 ft-lb)

NOTE:

Be careful not to damage the cylinder head cover gasket sur-

face.

(3) Install the cylinder head cover to the cylinder head.

NOTE:

* Wipe off any oil from the cylinder head cover gasket sur-
face of the cylinder head.
Check the cylinder head cover gasket for damage.
Check the grommets of the cylinder head spark plug
tubes for damage or deformation.

EM-26
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= Apply the Three Bond 1104 to those points where the
camshaft bearing caps No. 1 and No. 5 make contact with
the cylinder head.

Tighten the attaching bolts of the cylinder head cover
evenly over two or three stages to the specified torque,
foliowing the requence as a normal procedure.
Tightening Torque: 0.3 - 0.5kg-m (2.2 - 3.6 ft-Ib}

(4) Align the “F" mark of the camshaft timing belt pulley with
the indicator on the cylinder head cover.

2. Instaliation of crankshaft timing belt pulley
(1) install the crankshaft timing belt pulley flange with its
recessed side facing toward the oil pump side.

WNBZE-EMOGT

(2) Install the crankshaft timing belt pulley on the crankshaft
by aligning it with the key groove. Install the setting bolt
of the crankshaft timing beit pulley. Align the drilled mark
of the crankshaft timing belt pulley with the indicator.

(3) Tighten the crankshatt timing belt pulley bolt.
Tightening Torque: 9.0 - 10.0 kg-m (65.1 - 72.0 ft-Ib)

NOTE:
Prevent the crankshaft from being rotated by placing the gear
shift lever in the 5 gear,

EM-27
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3. Installation of timing belt Indicator
CAUTION:
¢ Do not try to pry the timing belt with a screwdriver or the
like.
« Do not allow the belt to come into contact with oil, water
or dust.
» Do not bend the belt at a sharp angle or turn the belt in-
side out.

» When the timing belt is reused, install the timing belt in
such a way that the direction of the arrow put during the
removal of the arrow put during the removed may match
with the engine rotation direction.

(1) Make sure that the piston of cylinder No. 1 should come
at top dead center.

(2) Assemble the timing belt in such a way that the two
-mating marks on the timing beit may be aligned with the
corresponding drilled marks on the crankshaft timing
belt pulley and camshaft timing belt pulley.

{3} Attach the timing belt tensioner.

Hang the tension spring hook securely on the pin groove.
Ensure that the pin at the il pump is fitted into the pin

hole of the timing belt tensioner. e \QAnﬁ-\ribmﬁon rubber

Ko

While pulling the timing belt tensioner fully toward the
water pump side, temporarily tighten the attaching bolt
of the timing belt tensicner.

NOTE:

 Be careful in the direction to hang of the tension spring
as shown in the figure,

+ Do not allow the tensioner to come into contact with oil,
water or others.

(4) Rotate the crankshaft 2 turns in the normal direction (to
the clockwise as viewed from the engine cylinder No. 1)
so that the “F” mark of the camshaft timing belt puliey
comes at a point three teeth in the camshaft timing belt
pulley before the indicator of the cylinder head cover.

NOTE:

At this time, never tumn the crankshaft reversely. If the

crankshaft should be reversed or the timing belt should be

tilted, turn the crankshaft two more turns, and repeat step (4).

WNBBE-EM101

(5) Make the tensioner free by loosening the attaching boit
of the timing belt tensioner.
Then, turn the crankshaft further in the normal direction
until the “F* mark of the camshaft timing belt pulley is
aligned with the indicator of the cylinder head cover.
NOTE:
If the crankshaft should be reversed or turned beyond that
point, temporarily tighten the tensioner attaching bolt and
repeat from the step (4) onward.

WNBZE-EM102
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(6) Tighten the attaching bolt of the timing belt tensioner to
the specified torque.
Tightening Torque: 3.0 - 4.5 kg-m (21.7 - 32.5 fi-Ib)

(7) Ensure thatthe drilled marks of the crankshaft timing belt
pulley and camshaft timing belt pulley are aligned with
the corresponding indicators.

5y i
=== Indicator
WNZBE-EM104

(8) Check the timing belt tension. When the midpoint of the
belt at the tension side is pushed with hand, ensure that
the bend should be applied following specified values.
Specified Pushed Force: 0.8-1.6kg (1.77 - 3.52 Ib)

When belt is deflected Smm (0.20 inch) pushing force

~_0.8-1.6kg
(1.77-3.52 ib)

§#=(0.20 inch)

WNBBE-EM105

4, Installation of timing belt cover
{1) Install the timing belt cover No. 1 (lower side) with three
bolts.
NOTE:
Attaching bolts @ and ® in the figure are tightened both
upper and lower side cover.

(2) Install the timing belt cover No. 2 (upper side) with five
bolts.
Tightening Torque: 0.2 - 0.4 kg-m {1.4 - 2.8 ft-Ib)
(For both upper and lower cover)

NOTE:
Attaching bolts @ and (® should be installed first of all.

WNDBE-EM106
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5. Installation of crankshaft pulley
(1) Prevent the crankshaft from turning by placing the gear
shift lever in the 5th gear position, and pull the parking
break lever.
(2) Install the crankshaft pulley on the crankshaft timing beit
pulley with four bolts,
Tightening Torque: 2.0- 3.0 kg-m (14.5 - 21.6 ft-Ib)

6. linstallation of fluid coupling and fan shroud

(1) Install the water pump pulley to the water pump with tem-
porarily attaching.

(2) Insert the radiator fan shroud together with the fluid cou-
pling with fan between radiator and the engine.

NOTE:

Be sure that the water pump pulley is not ride to the spigot

section of the water pump pulley seat.

() Instali the fluid coupling to the water pump by means of
four bolts through water pump pulley.
Tightening Torque: 1.0- 1.8kg-m (7.2 - 13.0 ft-Ib)

REFERENCE:
Tightening torque of fiuid coupling and fan is as follows.
0.44 - 0.66 kg-m (3.2 - 4.8 ft-Ib)

(4) Insertthe lock section of fan shroud to the radiator. Then,
tighten the two attaching bolts of the radiator upper side.

(5) Connect the water hose to the radiator upper tank.

7. Installation of V belt

(1) Install the V belt.

{2) Perform the adjustment in such a way that the deflection
at the midpoint between the water pump pulley and the
alternator may become the specified value when a force
of 10 kg (22 Ib} is applied to the midpoint.

Specified Belt Deflection:
New Belt: 5.0 - 7.0 mm (0.20 - 0.28 inch)
With a force of 10 kg (22 Ib) applied to
point indicated in figure
Used Beit: 6.0 - 8.0 mm (0.24 - 0.31 inch)
With a force of 10 kg (22 Ib) applied to
point indicated in figure

NOTE
» The used beit denotes a belt which has been used for
more than five minutes after it was put into use.

EM-30
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specified belt deflection.

Diflection Amount: 9 - 11 mm {0.354 - 0.433 inch) ///

- Adiusting “ 2% {7, A
When aforce of 10 kg {22 Ib) is applied. b el}t g YL !‘ Emzrgzﬁgfggn

8. Install the drive belt(s) of power steering pump with the /

9, Installation of reserve tank
(1) Install the reserve tank to the radiator assy bracket.
{2) Insert the over flow hose to the radiator with clip.

10. Installation of air cleaner hose
Carburetor-aquipped vehicle
{1} Connect the vacuum motor hose to the air cleaner hose.
(Except G.C.C. specification)
{2) Connect the hot air intake hose to the pipe.
(3) Connectthe air cleaner hose to the air cleaner case and
the pipe with two bolts and one clamp.

EFl-equipped vehicle

(1) Connect the two vacuum hose for idle-up and for power
steering.

(2) Connect the air cleaner pipe sub-assy and cool air in-
take duct with three clamps and four bolis.

WNEBAE-EM 115
11. Pour the engine coclant about 1 liter into the radiator.
NOTE:
Use the engine coolant which is drained from radiator in the
step 2 of removal of timing beit.

12. Connectthe battery ground cable to the negative (—) terminal
of the battery.

WHNBBE-EM116
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CYLINDER HEAD
COMPONENTS

% : Non-reusable parts
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(@ Cylinder head cover intake valve @ Spark plug
@ Cylinder head cover gasket Valve stern oil seal (@ Distributor
@ Valve rocker arm IN (0 Intake manifold gasket { Cyiinder head assy
@ Valve spring retainer lock (@ Valve rocker arm EX @ Oii seai
(® Valve spring retainer @® Valve rocker shaft IN ® Cylinder head gasket
compression spring ® valve rocker shaft EX @ Exhaust manifold gasket
(D Valve spring seat @ Campshaft @ Exhaust manifold
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REMOVAL OF CYLINDER HEAD
Carburetor-equipped vehicle

1.

AW

Disconnect the battery ground cable from the negative (-}
terminal of the battery.

Drain the coolant (See page CO-3).

Drain the engine cil (See page LU-4).

Remove the timing belt (See page EM-21).

Removal of air cleaner Assy
(1) Disconnect the following hoses at air cleaner side.
e [TC vacuum hose to carburetor
e Vacuum hose to TVSV
e PCVhoses
- e Vacuum hose for vacuum motor
(2) Remove the air cleaner by removing the attaching bolts
and wing nut.

Removal of power steering pump Assy

{Only power steering equipped vehicle)

(1) Remove the battery after disconnect the battery )
cable from the battery terminal.

(2) Remove the power steeting pump Assy by removing the
three attaching bolts and put on the battery carrier tem-
porarily.

(3) Disconnect the vacuum hose for idle up.

Removal of water hose and coupler

{1) Disconnectthe water out let hose at the engine rear side.

(2) Disconnect the heater hose at the rear right side of en-
gine.

(3} Disconnect the small water hose at the water inlet side.

(4) Disconnectthe coupler of solenoid valve wiring harness.
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8. Removal of fuel line
(1) Disconnectthe fuel hoses tofuelfilter from the fuel pump.
NOTE:
When disconnecting the fuel hose, take precautionary
measures to prevent any dirt from entering into the fuel line.

(2) Disconnect the evaporative emission hoses at the char-
coal canister,

9. Disconnect the brake booster vacuum hose from the intake
manifold.
10. Disconnect the coupler of wiring harness of the distributor.

11. Disconnect the accelerator cable from the carburetor.

WNEBE-EM125

12. Disconnect the exhaust pipe from the exhaust manifold by
removing the three attaching nuts.

WNBBE-EM126

13. Removal of cylinder head cover
(1) Removal the resistive cords from cylinder.
(2) Remove the spark piugs, using the SST.
SST: 09268-877703-000

(3) Loosen the cylinder head cover attaching bolts evenly BAl ﬁg@jﬁ,‘:

over two or three stages in the sequence indicated in the T
figure. Remove the cylinder head cover attaching bolts,

WNEBE-EM127
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14. Removal of cylinder head

(1) Disconnect the bypass hose from the intake manifold.

{2) Disconnect the water hose from the thermo valve.

(3) Remove the engine electrical wiring harness clamp from
the intake manifold.

(4) Disconnect the water outlet hose at the cylinder head
side.

(5) Disconnect the heater inlet hose at the cylinder head ~s
side.

0®e @0
0e 80

Oo® &0

(6) Loosenthe cylinder head bolts, using a hexagonwrench.

NOTE:

+ Loosen the cylinder head bolts evenly over two or three
stages in the sequence indicated in the figure.

{7) Remove the cylinder head with intake and exhaust
manifold.

NOTE:

« [fitisdifficult to remove the head, pry up the cylinder head
by using a iron bar.

» Place the removed cylinder head on suitable two wooden
blocks in order that the cylinder head surface and valve
may not be damaged.

(8) Remove the cylinder head gasket.

15. Remove the exhaust manifold by removing the six attaching
bolts and two nuts.
16. Remove the exhaust manifold gasket.

WNBBE-EM137

17. Removal of intake rmanifold

{1) Disconnect the fuel hose at the carburetor side.

{2} Disconnect the choke breaker hoses.

(3) Disconnect the vacuum hose of main and sub
diaphragm of distributor.

(4) Disconnect the water by-pass hose.

(5) Remove the intake manifold with carburetor by removing
the eight attaching bolts and the four nuts.
{Seven bolts and four nuts for carburetor eguipped
vehicles)

WNBBE-EM135

18. Removal of fuel pump
NOTE:
When disconnecting the fuel pump, take precautionary
measures to flow out the engine oil.

(1) Remove the fuel pump assy by removing the two attach-
ing bolts.

(2) Remove the push rod and insulator.

(3) Remove the intake manifold gasket.

WNBBE-EM 140
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19. Remove the distributor assy by removing the two attaching
bolts.

20. Remove the water outlet housing by removing the attaching
bolt and nut.

21. Remove the engine hanger by removing the attaching boit
and nut.

22. Remove the TVSV and water temperature sensor gauge.

WHaGE-EM143

EFI equipped vehicle
. Disconnect the battery ground cable from the negative (~} terminal of the battery.
Drain the coolant (See page CO-3).
Drain the engine oil (See page LU-4).
Remove the timing belt (See page EM-21).
Removal of engine wire
(1} Disconnect the following connectors.

* Throttle position sensor
Intake air temperature sensor
Pressure sensor
Injector
Cooling water temperature sensor
Distributor
Oxygen sensor

e  Water temperature sensor
{2) Remove the engine wire clamp, clamp bolt and ground cable.
NOTE:
Disconnect the pressure sensor wire together with the vacuum hose.

SNSRI

(3) Remove the engine wire.

WHNBSE-EM129
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Disconnect the brake booster hose at the engine side.
Disconnect the rubber hose for the idle-up VSV at the throt-
tle body side.

Remove the accelerator cable.

Disconnect the fuel hose No. 1 from the fuel fitter.

WARNING:

s The luel pressure inside the fuel line is set to a pressure
2.55 kg»"cm2 higher than the atmospheric pressure.
Hence, gradually loosen the connection while prevent-
ing the fuel from splashing with a cloth or the like.

©® N

10. Disconnect the fuel return hose from the pressure regulator.
NOTE:
When disconnecting the fuel hose, take precautionary
measures to prevent any dirt from entering into the fuel line.

WNBBE-EM 131

11. Disconnect the coupiler of wiring harness of the distributor.

WNSBE-EM132

12. Disconnect the exhaust pipe from the exhaust manifold by
removing the three attaching nuts.

WNBBE-EM133
13. Removal of cylinder head cover
(1) Remove the resistive cords from cylinder. -
{2) Remove the spark plugs, using the SST. C;)\ (?

SST: 09268-87703-000 S S%S o
(3) Loosen the cylinder head cover attaching bolts evenly @EE )l BAl ?@%E&tﬁ’ |
over two or three stages in the sequence indicated inthe

' 2 \C,.2 ~B. of -
figure. o) @ ® @
Remove the cylinder head cover attaching bolts.

VWNSRE-EM134
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14. Removal of cylinder head

(1) Disconnect the bypass hose from the intake manifold.

(2) Disconnect the water hase from the thermo valve.

(3) Remove the engine electrical wiring harness clamp from
the intake manifold.

(4) Disconnect the water outlet hose at the cylinder head
side,

(5} Disconnect the heater inlet hose at the cylinder head
side.

(6) Loosen the cylinder head bolts, using a hexagon wrench.

NOTE:

» Loosen the cylinder head bolts evenly over two or three
stages in the sequence indicated in the figure.

(7) Remove the cylinder head with intake and exhaust
manifold.

NOTE:

» [fitis difficuttto remove the head, pry up the cylinder head
by using a iron bar.

¢ Place the removed cylinder head on suitable two wooden
blocks in order that the cylinder head surface and vaive
may hot be damaged.

(8) Remove the cylinder head gasket.

15. Remove the exhaust manifold by removing the six attaching
bolts and two nuts.
16. Remove the exhaust manifold gasket.

17. Removal of intake manifold
(1) Remove the surge tank stay No. 3 and engine hanger.
{2) Remove the attaching bolts and nuts of the intake
manifold.
(3) Remove the intake manifold.

18. Remove the attaching nut of the delivery pipe.
19. Remove the delivery pipe.
NOTE:
* Leave the injector at the manifold side
» Be very careful not fo drop the injectors.
» Place an adequate cloth or the like under the injector, be-
cause the fue! flows out,

EM-38
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20. Removal of the throttle body
{1} Disconnect the hose for circulating cooling water from
the body.
(2} Disconnect the two blow-by gas hoses from the throttle
body.
(3) Remove the attaching boits and nuts of the throttle body
from the surge tank.

21. Remove the distributor assy by removing the two attaching
bolts.

22. Remove the water outlet housing by removing the attaching
bolt and nut.

23. Remove the engine hanger by removing the attaching boit
and nut.

24. Remove the TVSV and water temperature sensor gauge.

DISASSEMBLY OF CYLINDER HEAD

1. Removal of camshaft timing belt pulley
(1) Remove the attaching bolts of the camshaft timing belt
pulley, while preventing the carnshaft timing belt pulley
from turning with an adequate iron rod.
(2) Remove the camshaft timing belt pulley.

WNBBE-EM144
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2. Remove the valve rocker shaft sub assembly No. 1 (intake
side) and No. 2 (exhaust side) by removing the ten attach-
ing bolts.

NOTE:
Remove the attaching bolts by loosening them over two or
three stages, following the sequence shown in the figure.

WNBBE-EM143

3. Remove the valve rocker shaft together with the rocker arms
from the cylinder head.

Remove the valve rocker arm, spacer and wave washer from
valve rocker shaft.

WNBZE-EM146

4. Removal of camshaft
(1) Remove the camshaft bearing cap No. 5 by removing
the two attaching bolts.
(2) Remove the camshaft bearing cap No. 1to No. 4.

(3) Remove the camshaft.
(4) Remove the oil seal from the camshaft.

WHBBE-EM148

5. Removal of intake & exhaust vaive
(1) Remove the valve spring retainer locks, using the follow-
ing SST.
SST: 09202-87002-000

09202-87002-000

WNBEE-EM149
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{2) Remove the valve spring retainers, compression
springs, valve, valve stem oil seal and valve spring seats.

NOTE:

Arrange the removal parts in order so that their installing posi-

tions may be known easily.

8. Replacement of valve guide bush
NOTE:
Removal and installation of the valve guide bush should be
carried out while the cylinder head temperature is 80°C -
100°C (176°F - 182°F) after heating it gradually.

WNEBE-EM 152

(1) Removal of valve guide bush
s Drive out the valve guide bush from the combustion
chamber side, using the following SST.
SST: 09201-87705-000

CAUTION:
Be careful not to tap the cylinder head.

09201-87705-000

WNBBE-EM 153

(2) Drive a new valve guide bush into position, until the snap
ring contents the cylinder head, using the following SST.
SST: 09201-87705-000

CAUTION:

¢ Be careful not to give an excessive impact during the in-
stallation. Failure to observe this caution will result in
valve guide bush cracks.

o Care should be exercised not to detach the snap ring due
to driving the valve guide bush excessively.

WNBSE-EM154
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INSPECTION, CLEANING AND REPAIRS OF
CYLINDER HEAD COMPONENTS

1. Cleaning of top of each piston and cylinder biock

(1) Turn the crankshaft until each piston is brought to the top
dead center.
Using a gasket scraper, remove all carbon deposits from
the pistion tops.

(2) Using a gasket scraper, remove any remaining gasket
matertal from the top of the cylinder block.
Blow carbon deposits and oif from the bolt holes.

WARNING:

Protect your eyes during the cleaning operation using com-

pressed air.

CAUTION:
Do not scratch the gasket surfaces of the piston and cylinder
block.

(3} Set the piston No. 1 to the top dead center.

2. Removal of gasket material
Using a gasket scraper, remove any remaining gasket
material from the cylinder head and manifold surfaces.

3. Cleaning of combustion chamber
Using a wire brush, remove all carbon deposits from the
combustion chambers.
CAUTION:
Be careful notto scratch the cylinder head gasket contact sur-
faces.

4. Cleaning of valve guide bushings
Using a valve guide brush and solvent, clean all the valve
guide bushings.

EM—42
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5. Cleaning of cylinder head
Using a soft brush and soivent, thoroughly clean the cylinder
head.

6. Inspection of cylinder head for flatness

Using a precision straight edge and a feeler gauge, check

the gasket surfaces contacting the cylinder block and

manifolds for warpage.

Maximum surface warpage:

Cylinder block side: 0.10 mm (0.0039 inch)
intake manifold side: 0.10 mm {(0.0039 inch}
Exhaust manifold side: 0.10 mm {0.0039 inch)

If surface warpage of the cylinder block side exceeds the
maximum limit replace the cylinder head.

7. Inspection of cylinder head for cracks
Using a dye penetrant, check the combustion charnber, in-
take and exhaust ports, head surface and top of the head
for cracks.
If a crack is found, replace the cylinder head.

WNBBE-EM1G3
8. Inspection of camnshaft oil clearance
NOTE: g
Prior to this oil clearance check, the camshaft should be =
checked for bend in advance. {See page EM-50).
(1) Clean the bearing and camshaft journals with cloth. 2 3 SWAa
(2) Install the camshaft to the cylinder head. 2 = 2
(3) Place a plastigauge on each bearing. 7
/
WNBSE-EM164
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(4) Install the bearing caps and valve rocker shaft. Tighten
them to the specified torque.
Tightening Torque:
M10bolt  2.9-3.7 kg-m/Dry (21.0 - 26.7 fi-Ib)
M8 bolt 1.3 - 1.7 kg-m/Dry (9.5 - 12.2 ft-Ib)

NOTE:
« Ensure that the bolt holes and bolts are dry when tighten-
ing the bolts.

WNBBE-EM 165

(5) Remove the bearing caps and measure the oil
clearance.
Clearance:
Specified Value: 0.035- 0.076 mm
(0.0014 - 0.0029 inch)
Allowable Limit: 0.17 mm (0.0067 inch)

If the oil clearance exceeds the allowable limit, repiace
the cylinder head and camshaft as a set.
NOTE:
After completion of the check, remove the plastigauges.
Wash the camshaft and bearing caps in cleaning solvent.
WNBBE-EM1ET

9. Inspection of camshaft thrust clearance

(1} Apply engine oil to the camshaft journals.

(2) Install the camshaft to the cylinder head. Install the bear-
ing caps and rocker shafts and tighten them to the
specified torque.

Tightening Torque:
M10bolt  2.9-3.7 kg-m/Dry (21.0 - 26.8 ft-Ib)
M8bolt  1.3- 1.7 kg-m/Dry (9.4 - 12.3 ft-Ib)

NOTE:

Ensure that the boit holes and bolts are dry when tightening ' WRBBE-EM 168
the bolis.

(3) With a dial gauge attached to the camshaft, measure the
thrust clearance.
Thrust Clearance:
Specified Value: 0.1 - 0.26 mm
(0.0039 - 0.0098 inch)
Allowable Limit: 0.45 mm (0.018 inch)

EM—44

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE MECHANICALS

10. Cleaning of vatve and inspection
(1) Clean the valve with a gasket scraper and a wire brush.
(2) Visually inspect the valve stem for seizure or damage.
{3) Visually inspect the valve head for melting or damage.

11. Inspection of valve stem-to-guide bushing oil clearance
(1) Using a caliper gauge, measure the inner diameter of the
vaive guide at six points.
Record the measure values.

(2) Using a micrometer, measure the diameter of the valve
stem at six points.
Record the measured values.
Specified value
INTAKE: 6,560 - 6,580 mm (02583 - 0.259 inch)
EXHAUST: 6,555 - 6,575 mm
{0.2581 - 0.2588 inch)

(3) Calculation of oil clearance
Calculate the oil clearance of each valve according to
the following formula.
Oil clearance = Inner diameter of valve stem guide -
Quter diameter of valve stem
Specified Oil Clearance
intake valve side: 0.020 - 0.06 mm
{0.0008 - 0.0023 inch)
Exhaust valve side: 0.025 - 0,065 mm
(0.0010 - 0.0025 inch)
Aliowable Limit
Intake vaive side: 0.080 mm (0.0031 inch)
Exhaust valve side: 0.080 mm ({0.0035 inch)

If the calculated cil clearance exceeds the allowable
limit, replace the valve guide bush and valve as a set.

EM—45
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12. Replacement of valve guide bush

(1) Removal of valve guide bush,
(See page EM-43)

(2) Installation of valve guide bush.
(See page EM-43)

(3) Using an adjustabie reamer, ream the valve guide bush
to remove any burr or the like.

NOTE:

This reaming should be made only enough to remove the burr

or the like,

(4) Inspection of oil clearance
Ensure that the oil clearance meets the specifications.
Qil clearance specified value
INTAKE: 0.020 - 0.060 mm
(0.0008 - 0.0023 inch)
EXHAUST: 0.025 - 0.065 mm
{0.0010 - 0.0025 inch)

WNBBE-EM174

13. Inspection and grinding of valves
(1) Visually inspect the valve stem for seizure of damage. Wear —.

(2) Grind the valves only enough to obtain a smooth contact |

surface with the valve seat. !

Valve Face Angle: 45.5°

WNSHE-EM175

{3) Inspect the valve head for its stock thickness.
Minimurn Stock Thickness
Intake Valve: 0.8 mm (0.0315 inch) Stock
Exhaust Valve: 1.0 mm (0.0394 inch) thickness
Grinding
If the stock thickness of the valve head is less than the surface
minirmum stock thickness, replace it with a new one.

{4) Inspect the overall length of the valve.
Standard overall length
Intake: 112.8 mm (4.441 inch)
Exhaust: 114.5 mm (4.508 inch)

If the valve stem end exhibits abnormal wear, correct the
stem end with a valve refacer.

WNBRE-EM 177
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14, Inspection and cleaning of valve seats

(1) Using a 45-degree valve seat cutter, reface the valve
seats. Remove only enough metal stock to clean the
seats.

(2) Apply a thin film of red lead (or white lead) to the valve
seat.

(3) Let the valve drop by its own weight onto the vaive seat
two or three times.

{4) Take out the valve.

{5) inspect the valve face and seat for the foliowing items.
e Ensurethatthe valve seat contact surface of the valve
is continuous over the whole circumference.
If not, replace the valve.
s Ensurethatthe valve contact surface of the valve seat
is continuous over the whole circumference.
s |f not, reface the valve seat.

* Measure the width of the contact surface of valve
seat,

Contact surface of valve seat:
1.2 - 1.6 mm (0.048 - 0.062 inch)

if not, reface the valve seat.

15. Inspection of valve springs
(1) Check the valve spring for squareness, using a steel
square.
Maximum squareness: 1.6 mm {(0.063 inch)

If the squareness exceeds the maximum limit, replace
the valve spring.

(2) Measure the valve spring for free length and spring ten-
sion, using a spring tester.
Standard free length: 45.2 - 46.0 mm
(1.78 - 1.81 inch)
Minimum free length: 44.3 mm (1.74 inch)
Minimum tension/instaliation height:
26.4 kg/38 mm (58.2 1b/1.496 inch)

{fthe minimum free length and/or minimurm tension is less
than the minimum limit, replace the valve spring.

EM—47
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16. [nspection of vaive rocker arms and vaive rocker shaft
(1) Visually inspect the valve rocker arm for cracks, seizure
or wear.

Replace the valve rocker arm, if necessary.
Roughness

WNB2E-EM153

(2) If the vaive rocker arm-to-cam contact surface is worn
excessively, grind or replace the rocker arm.

WNEBE-EM184

(3) Visually inspect the valve rocker shaft for cracks, seizure

or wear. m =TS @' — @

Replace the vaive rocker shaft, if necessary.

Q19 (Qf QI roy]|

(¢ —— 0 —— 90 —— 0§ —= 0]
EX

{4) Measure the vaive rocker shaft-to-valve rocker arm.

* Using a diai gauge, measure the inner diameter of
the valve rocker arm in two directions, 90 degrees WNBBE-EM1 85
apart from each other.

* Using a micrometer, measure the outer diameter of
the valve rocker arm attaching position of the cam-
shaft in two directions, 90 degrees apart from each
other.

¢ Calculate the oil clearance by subtracting the rocker
shaft diameter from the rocker arm diameter.

Qil Clearance:
0.012 - 0,053 mm (0.0005 - 0.0020 inch)
Allowable Limit: 0.08 mm (0.0031 inch)

WHEBAE-FM 185
17. Inspection of spacer and wave washer
(1) Visually inspect the wave washer for flattened condition
or damage,
(2) Measure the free width of the spacer, using vernier
calipers.
Minimum free width: 22.0 mm (0.866 inch)
Replace the spacer whose free length is less than the
minimum free width.
WNSDE-EM 187

EmM-48

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE MECHANICALS

18. Inspection of camshaft

(1) Support the camshaft at its both ends with V-shaped
blocks.

Set a dial gauge o the mid-point of the center journal
section of the camshaft.

(2) Turnthe camshaft one turn. Take the difference between
the maximum and minimum readings on the dial gauge
during the turning.

Maximum runout: 0,03 mm (0.0012 inch)

(3) Checking of cam lobe height
Measure the cam lobe height, using a micrometer.
Specified cam lobe height
intake: 33.08 - 33.28 mm (1.302 - 1.310 inch)
Exhaust: 33.00 - 33.20 mm (1.299 - 1.307 inch)
Minimum Limit
Intake: 32.8 mm (1.295 inch)
Exhaust: 32.85 mm (1.293 inch)

(4) Inspection of cam for fuel pump
(Carburetor equipped vehicie only)
Diameter: 42.65 mm (1.679 inch}

*  Apply engine oil to the cylinder head camshaft jour-
nals and install the camshaft,

» With a dial gauge set exactly from the top direction,
turn the camshaft so as to measurse the cam stroke.

Minimum cam stroke: 4.8 mm (0.189 inch)

19. Inspection of intake manifold and exhaust manifold
(1) Check the cylinder head attaching surface of the exhaust
manifold for warpage, using a straight edge and a thick-
ness gauge.
Maximum warpage: 0.1 mm (0.0039 inch}

(2) Check the contact surface of the intake manifold with the
cylinder head.
Maximum warpage: 0.1 mm (0.0039 inch}

EM—49
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ASSEMBLY OF CYLINDER HEAD

NOTE:
(1} Thoroughly clean all parts to be assembled.
(2) Beforeinstalling the parts, apply new engine oil to all slid-
ing and rotating surfaces.
(3) Replace all gaskets and oil seals with new ones.
WNBSE-EM 193

1. Assembly of cylinder head

When new cylinder head is installed, spark piug tubes and
a heater outlet tube have been furnished separately.
Assembly these parts, following the procedure given below.
(1} Washthe cylinder head in cleaning solvent and dry itwith
- compressed air.

(2) Apply a thin film of the Three Bond 1377B to the cylinder

head attaching surfaces for the spark plug tubes.

WNBEE-EM194

(3) With awooden piece or the like placed on the upper end
of the spark plug tube, drive the spark plug tube to the
cylinder head in such an extent that the distance be-
tween the spark plug tightening surface and the upper
end of the spark plug tube becomes 139 mm {5.57 inch)
+1mm.

NOTE:

¢ Be careful not to drive the spark plug tube two deeply.

» Be careful not to damage the upper end of the spark plug
tube.

¢ Whendriving the spark plug tube into position, make sure WINBOE-EM 195
that the tube will not tiit in relation to the cylinder head
tube hols,

(4) Put a mark at a point 45.0 mm (1.772 inch) from the
foward end of the heater outlet tube.

\WNBBE-EM196

(5) Apply a thin film of the Tree Bond 1377B to the attaching
section for the heater outlet tube on the cyiinder head.

EM-50
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(6) With a wooden piece interposed, drive the heater outlet
tube to the point marked in step (4).

(7) After completion of the operation, remove any oozed
bond, wooden chips and so forth.

2. Install the valve spring seats to the cylinder head.

3. Instailation of valve stem ocil seal
(1) Apply engine oil to the bore of the valve stem oil seal.
(2) Install the valve stern oil seal into the valve stem bush by
hand.
NOTE:
¢ Hold the framse of the cil seal.

(3) Turn the oil seal slightly by hand to make sure if it has not
been tilted.

NOTE:

s Never rotate the oil seal more than one turm, because ex-
cessive turing may cause scratches on the oil seal.

e Do not re-use any oil seal which was tilted or driven
diagonally.

EM-51
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4. Apply oil to the valve stem. Install the valve to the cylinder
head,
NOTE:
+ Care must be exercised as to the installing position. Do
not pull out the valve once it has been inserted.
If the inserted valve should be pulled out, replace the
valve stem il seal.

5. Assembly of valve springs, valve spring retainers and valve
spring retainer locks
(1) Assemble the valve spring in such a way that the painted
side (the side having a larger pitch) comes at the valve
spring retainer.

(2) Install the valve spring retainer to the valve spring. Install
the vaive spring retainer locks with compressing the
vaive spring retainer, using the following SST.

SST: 09202-87002-000

(3) After installing the valve spring retainer lock lightly tap
the valve spring retainer with a hammer or the like so as
to ensure that the valve spring retainer locks are installed
securely,

WARNING:

» During this operation, care must be exercised to ensure
that the valve spring retainer or retainer locks may not be
jumped out,

» Protect your eyes with safety goggles during this opera-
tion.

6. Clean the cylinder block head bolt holes.
WARNING
Protect your eyes with goggles when using compressed air.

EM-52
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7. Clean the cylinder block upper gasket surface. Install the
cylinder head gasket, while aligning it with the pin ring for
locating use.

WNBBE-EM208

8. Turn the crankshaft so that the crankshaft key groove may
come at the top position.

9. Instali the cylinder head on the ¢ylinder block.

WNBBE-EM210

10. Coat each cylinder head bolt with a thin film of engine oil.
Using these bolts, install the cylinder head to the cylinder ~
block. Tighten the bolts eveniy over two or three stages, fol-
lowing the sequence shown in the right figure. O ? O

2
k|
O
N

Tightening Torque: 6.0 - 6.8 kg-m (43.4 - 49.2 ft-Ib) !

9
NOTE: O
Make sure that all the bolts are torqued uniformly o a con-
stant level, not only they are torqued within the specified
renge.

WHNEBE-EM211
11. Installation of camsbhaft and rocker shafts
(1) Wash and dry the holes for the camshaft cap attaching
bolts.
WARNING:
When using compressed air, protect your eyes with safety
goggles.

WNBBE-EM212

EM-53
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(2) Liberally apply engine oif to the journal sections and
thrust bearing sections.

WNBBE-EM213

(3) Assemble the camshaft on the cylinder head in such a
way that the locating pin for the camshaft timing belt pul-
ley comes exactly at the top position.

Apply engine oil. to the camshaft journal section.

WNZBE-EM214

{4) Apply the Three Bond 1104 to the camshaft cap No. 1
attaching section of the ¢ylinder head at those points
shown in the right figure.

NOTE:

Be careful not to allow any oil to flow into the bearing cap at-

taching holes.

(5) tnstall the camshaft bearing caps in the sequence of em-
bossed figures on the caps.

NOTE:

Before the camshaft bearing caps are instalied, wipe off any

bond oozed from the camshaft cap No. 1.

(6) Assemble the valve rocker arms and wave washers onto
the valve rocker shaft, while applying engine oil liberally
as shown in the right figure.

NOTE:

The intake valve rocker shaft can be identified by the

recessed sections it.

WNESE-EM218
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(7) Install the valve rocker shaft on the camshaft caps.
NOTE:

For easier installation, it is advisable to insert the rocker arm
first to the camshaft cap side.

(8) Clean the attaching boits and dry them with compressed
air. Instali themn to the cylinder head through the rocker
shafts and camshalft caps. Tighten the bolts evenly over
two or three stages to the specified torque. WNSRE.EMZ 1B
Tightening Torgue:

M1i0bolt 2.9-3.7 kg-m (21.0 - 26.8 ft-lb)
M8bolt 1.3-1.7 kg-m (9.4 - 12.3 fi-ib)

CAUTION:
» . Never exceed the specified tightening torque.
o The bolts and boit holes should be dry when tightening

the bolts.
+ Whenusing compressed air, protect your eyes with safety
goggies.
WNESE-EM215
12. Instali the spacers into between the intake valve rocker arms
on the rocker shalft.
WNBRE-EM220

13. Clean the threaded portion of the water temperature sensor.
Wind seal tape around the threaded portion and install the
sensor to the cylinder head. (HD-E engine only)

Tightening Torque: 2.5 - 3.5 kg-m (18.1 - 25.3 ft-Ib)

NOTE:

When using a new water temperature sensor, seal tape is un-
necessary since seal material is coated on the water
temperature sensor.

14. Clean the threaded portion of the TVSV. Wind seal tape
around the threaded portion and install the TVSV to the
cylinder head.

NOTE:
When using a new TVSV, seal-{ape is unnecessary since
seal material is coated on the TVSV.

EM-E5
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15. Clean the threaded portion of the water temperature sender
gauge. Wind seal-tape around the threaded portion. Tighten
the gauge to the cylinder head, using the long box wrench.

Tightening Torque: 1.2-2.0kg-m (8.7 - 14.5 ft-Ib)

NOTE:
When using a new sender gauge, seal-tape is unnecessary
since seal material is coated on the sender gauge.

16. Install the water outlet to the cylinder head with a new gas-
ket interposed.
NOTE:
Tighten the oxygen sensor connector clamp too, at the stud
bolt side. (HD-E engine only)

17. Connect the by-pass hoses and by-pass pipe to the water
outlet.

18. Apply engine oil to the bore of the type T oil seal for the cam-
shaft.
Drive the oil seal into position, using the following SST.
SST: 09636-20010-000

WNSEE-EMEZ25

19. Install the camshaft timing belt pulley in such a way that it is
aligned with the locating pin of the camshaft and the “F” mark
can be seen from the timing beit side.

20. Attach the attaching boits of the camshatt timing belt pulley.
Tighten the attaching bolt while preventing the camshaft
timing belt pulley from turning by means of a suitabie iron
rod.

Tightening Torque: 1.5 - 2.2 kg-m (10.9 - 15.9 fi-Ib)

WNEBE-EM226

NOTE:

+ Do not turn the camshaft independently.

» Be careful not to damage the cylinder head cover gasket
surface.

» Thebolts and boits holes should be dry during the tighten-

ing.

EM-56
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21. Replace the “O" ring of the distributor body with a new one.
NOTE:
Care must be exercised to avoid scratching the new “O” ring.

22. Align the cutout section of the distributor proper with the
cutout groove of the coupling Assemble the distributor on
the cylinder head, lining up the protrusion of the distributor
with the camshaft groove.

During this installation, the aligned cutout sections must
come at the top side of the engine.

23. With the center of each elongated hole on the flange section
of the distributor proper aligned with the corresponding
threaded hole of the cylinder head, tighten the distributor at-
taching bolts.

Tightening Torque: 1.5-2.2 kg-m (10.9 - 15.8 ft-lb)

WHBAE-EM>3)
24. Connect the distributor connector, the water temperature
sender gauge and the water temperature sensor connector.

WNBBE-EMZ31

25. Filt 30 cc (1.83 cubic inch) of engine oil to the oil well of each
cylinder of the cylinder head.

26. install the exhaust manifold gasket on the cylinder head.
NOTE:
The exhaust manifold gasket should be installed in such a
direction that the side where the grommet turned-out section
is bulged may come at the exhaust manifold.

WMNBSE-EM232
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27. Install the exhaust manifold to the cylinder head. Tighten the
attaching boits evenly over two or three stages.
Tightening Torque: 3.0 - 4.5 kg-m (21.7 - 32.5 ft-Ib)

28. Connectthe exhaust pipe to the exhaust manifold with a new
gasket interposed.
Then, Tighten the attaching nuts.
Tightening Torque: 3.5 - 5.0 kg-m (25.3 - 36.2 ft-1b)

28. Replace the “O" ring of the oil level gauge guide with a new
“0" ring. Insert the oil level gauge guide into the cylinder
block.

30. Install the exhaust manifold cover and tighten the attaching
polts.
31. Connect the water outlet pipe to the water outiet with water
outlet hoses. Install the hose band.
32. Install the Oxygen sensor to the exhaust manifoid (HD-E en-
gine only).
Tightening Torque: 3.0 - 4.0 kg-m (21.7 - 28.9 ft-Ib}

33. Install the oil level gauge.

34. instaitation of water inlet
(1} Install the thermostat to the cylinder biock in such a way
the jiggle pin of the thermostat comes exactly at the top
of the engine.
NOTE:
Be careful not to damage the gasket section.

(2) Install the water inlet 1o the cylinder block.
Tightening Torque: 0.6- 0.89kg-m (4.3- 6.5 ft-lb}
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35. Connect the water hose as follows.
{1) Front heater outlet at dush pane|
(2) Front heater inlet at dush panel

INSTALLATION OF INTAKE MANIFOLD SIDE
PARTS

[HD-C Engine]
1. Installation of fuel pump
(1) Attach a new intake manifold gasket.
(2) Apply engine oil to the fuel pump rod.
" Insert it into the cylinder head.

(3) Install the fuel pump to the cylinder head with a new fuei
pump insulator interposed.
Tightening Torque: 1.5-2.2kg-m {10.8 - 15,9 #-Ib}

NOTE:

Be carefultoinstall the insulator in the correctassembly direc-
tion. Failure to observe this caution will fail to assemble the
insulator because it will interfere with other parts.

2. Connect the fuel hose to the fuel pump.
Aftach the hose bands.
NOTE:
The knobbed section of the hose clip for the fuel hose be-
tween the fuel pump and the carburetor should be faceddown
ward.

3. Installation of make manifold
(1) Attach the intake manifold to the cylinder head.

(2) Install the water by-pass pipe to the stud bolt of the
cylinder head, as shown in the figure.
Connect the by-pass hose to the intake manifold. Attach
the hose bands.

(3) Install the oil pressure switch wire clamp to the stud bolt,
as shown in the figure.
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{4) Tighten the intake manifold attaching bolts and nuts
evenly to the specified torque over two or three stages
in the sequence as indicated in the figure.

Tightening Torque: 1.5 - 2.2 kg-m (10.8 - 15.9 ft-lb)

4. Connectthe water hose to the thermo valve. Attach the hose
bands.

5. Connect the brake booster hose to the intake manifold in
such away that the arrow mark of the booster hose faces the
intake manifold side.

6. Install the water hose clamp to the intake manifold.

7. Instali the carburetor heat insulator to the intake manifold.
NOTE:
Be careful not to damage the gasket. Replace the heat in-
sulator with a new part if the gasket exhibits damage.

8. Install the carburetor 1o the intake manifold.
Tightening Torque: 1.5 - 2.2 kg-m (10.8 - 15.9 ft-Ib)

9. Connectthe connectors of the solenoid valve and outer vent
valve,
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10. Connection of vacuum hoses
Connect the vacuumn hose, as shown in the figure.
« (Quter vent hose to outer vent

Choke breaker to TVSV

Carburetor to BVSV

Throttie positioner to carburetor

Vacuum hose to gas filter

Vacuum hose to distributor

11. Connector the hot water circulating hose to the carburetor.
Attach the hose bands.

12. Connect the fuel hose to the carburetor,
Attach the hose bands.

13. Temporarily install the cylinder head cover to the cylinder
head.

INSTALLATION OF INTAKE MANIFOLD SIDE
PARTS
[HD-E Engine]
1. Ciean the intake manifold.
WARNING:
When using compressed air, protect your eyes with safety
goggles.

2. Instalithe intake air temperature sensor to the surge tank with
a new washer interposed.
Tightening Torque: 3.0 - 4.0 kg-m (21.7 - 28.9 ft-lh)
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3. Clean the threaded portion of the gas filter. Wing seal tape
around the threaded portion and install it to the surge tank.
Tightening Torque: 1.2 - 2.0 kg-m (8.7 - 14.5 ft-Ib)

4. Install the fuel hose to the delivery pipe with a new washer
interposed.
Tightening Torque: 3.5 - 4.5 kg-m (25.4 - 32.6 fi-Ib)

5. Install the fuel pressure regulator to the delivery pipe with
two attaching bolts.

6. Remove the “O” ring of the injector. Remove the grommet
and check it for damage or cracks.
NOTE:
If the grommet exhibits any fault. Replace it with a new one.

7. Install the grommet and new “O” ring to the injectors.

8. Insert the injector to the vibration insutator hole of the intake
manifold.
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9.

Install the delivery pipe insulator to the stud bolt of the intake
manifold.

10. Apply gasoline or silicon oil to the “O” ring of the injector.

Then, install the injector fo the delivery pipe.

11. Install the injector vibration insulator to the intake manifold

section.

NOTE:
' Prior to instaliation, check the insulator for damage and
cracks. Replace any faulty insulator with a new part.

12. Install the delivery pipe to the intake manifold.

CAUTION:

+ Becarefulnot to damage the “O”ring of the injector during
the delivery pipe installation.

» Do not install the delivery pipe diagonally to the injector.

13. Tighten the attaching bolt and nuts of the delivery pipe.

Tightening Torque: 1.5 - 2.2 kg-m (10.8 - 15.9 fi-ib)
NOTE:

After tightening the delivery pipe, make sure that the injector
can be turned by hand.

If the injector can not be turned, it indicates probably a
damaged injection “O” ring.

14. Install the throttie body to the surge tank with a new gasket

interposed. Install the surge tank stay No. 1 to the throttle
body intake manifold, using boits and nuts.
Tightening Torque:
Boit 1.5-2.2kg-m (10.8 - 15.9 ft-Ib)
Nut 1.5-22kg-m (10.8 - 15.9 fi-Ib)
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15. Install the intake manifold assembly to the cylinder head with
a new intake manifold gasket interposed.

16. Connect the heater inlet hose to the cylinder head and at-
tach the hose band.

17. Install the water by-pass pipe 1o the stud bolt for intake
manifold installation use, as shown in the figure.

18. Tighten the attaching bolts and nuts of the intake manifold
evenly over two or three stages, following the sequence in
the figure.

Tightening Torque: 1.5-2.2kg-m (10.9 - 15.9 fi-Ib)

NOTE:
Do not install the nut bearing an asterisk “«” mark. Attach the
wire harness clamp on the point with the asterisk “” mark.

19. Tighten the fuel return pipe from the fuel pressure regulator
valve to the intake manifold with the attaching bolt.

20. Clean the surge tank side attaching boit of the surge tank
stay No. 3. Apply a thin film of the Three Bond 1104 o the
threaded portion,

NOTE:
Be careful not to let the bond to stick to the bolt washer.
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21. Install the engine hanger No. 2 and surge tank stay No. 3 to
the stud bolt at the cylinder head transmission side. Install
the surge tank stay No. 3 to the surge tank side. Tighten the
attaching nuts and bolts.

Tightening Torque:
Bolt 1.9-3.1kg-m (13.7 - 22.4 ft-Ib)
Nut 1.9-3.1kg-m (13.7 - 224 ft-Ib)

22. Fit the surge tank stay No. 2 to the surge tank. Tighten the
attaching bolt and nut.
Tightening Torque: 1.5 - 2.2kg-m (10.8 - 15.9 fi-Ib)

23. Connect the cooling water hoses to the air valve on the throt-
tle body.

WINSDE-EM260

24. Connect the vacuum hose as shown in the figure. Connect
the hose clamp between the delivery pipe and the pressure
regulator,

WHNBRE-EMZT0
25. Connect the brake booster hose 1o the intake manifold.
NOTE:
Connect the brake booster hose in such a way that the arrow
mark of the booster hose faces the intake manifold side.

26. Connection of engine wire
(1) Install the engine wire clamp, clamp bolt and ground
cable.
(2) Connect the following connectors.
» Oxygen sensor conneciors

EM-85
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Water temperature sender gauge connector

Distributor connector

Cooling water temperature sensor connector

Injector connectors

Pressure sensor connector

Intake air temperature sensor connector

Throttle position sensor connector

27. Temporarily install the cylinder head cover to the cylinder
head.

INSTALLATION OF TIMING BELT

(See page EM-27)

1. Install the timing belt tensioner and tensioner spring. Tem-
porarily tighten them, whiie they are being pushed toward
the alternator side.

2. Align the mating marks of the crankshaft timing belt pulley
and camshaft timing belt pulley with the corresponding
mating marks.

3. install the timing beit.

4. Loosen the tensioner attaching bolt so that tension may be
given to the baelt,

Then, temporarily tighten the attaching bolt again.

5. Turn the crankshaft 2 turns in the normal direction.

8. Loosen the tensioner attaching bolt.

7. Turn the crankshaft until the “F” mark of the camshaft is
aligned with the indicator on the cylinder head cover.

8. Tighten the tensioner attaching bolt to the specified torque.

8. Remove the cylinder hear cover.

ADJUSTMENT AND INSTALLATION OF OTHER PART

1. Adjustment of Valve Clearances
NOTE:
When tightening the adjusting nuts, apply engine oil to the
lock nuts, adjusting bolts and rocker arms.

(1) Align the drilled mark of the crankshaft timing belt pulley
with the indicator mark of the oil pump.

(2} Checkto see if the valve rocker arms of the No. 1 cylinder
are in a free state or they are pushed up by the cam.
Adjust the valve clearances in accordance with the table
below.

The mark represents a valve which can be adjusted at
that time.
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Cylinder No.
Rocker arm condition 2 3 4
{1)When vaive rocker arms of No. 1 cylinder is free;
“O" marks are available to adjust. IN O X X
(2) Turn the crankshatt 360 degrees.
(3YWhen valve rocker arms of No. 4 cylinder is free; EX x '®) %
“%" marks are available to adjust.
Vaive Clearance (Cold):
intake 0.18 mm (0.0071 inch)
Exhaust 0.25 mm (0.0098 inch)
NOTE:
The valve clearances should be readjusted after the engine
has been warmed up thoroughty.
WNBBE-EMZTS

2. Installation of cylinder head cover
(1) Clean the cylinder head gasket surface of the cylinder
head. |
(2) Check the cylinder head for damage. Replace the
cvlinder head gasket, as required. Assemble the
cylinder head gasket with the identification mark facing
toward the intake side.

(3} Check the rubber grommets of the spark plug tubes for
damage.
Replace the rubber grommets, as required.

* Replacement of rubber grommets
For removal operation, use a slotted pin puller,
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e When installing the grommet, drive it into position,
using the foliowing SST.
SST: 09388-87702-000

NOTE:

* Make sure that the grommets is not tilted when it is driven
into position.

» Besure to use a suitable wooden piece so as to prevent
the cyiinder head cover from damage.

s Be careful not to damage the lip section of the grommet.

{4) Apply the Three Bond 1104 to the cylinder head at points
indicated in the figure.

(5) Install the cylinder head cover to the cylinder head.

NOTE: _

 Becareful notto scratch the rubber grommet for the spark
plug tube during the instailation.

¢ Care must be exercised to ensure that the rubber grom-
met will not ride over the spark plug tube.

{6) Tighten the cylinder head cover boits evenly over two or
three stages to the specified torque, following the se-
guence shown at the figure. @’2 f?\ @

Tightening Torque: 0.3 - 0.5 kg-m (21.7 - 36.1 ft-Ib) S OYSEowe

(7) Install the oxygen sensor harness to the clamp. (HD-E @) BAL ﬁg%f&g
engine only) L — =5

(8) Connectthe blow-by gas hoses to the cylinder head and
throttle body. (HD-E engine only)

3. Instail the timing belt cover.
Tightening Torque: 0.2 - 0.4 kg-m (1.4 - 2.9 ft-Ib)

NOTE:
Attaching bolts @ and ® should be installed first of all.
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4. Install the crankshaft pulley on the crankshaft timing bett pul-
ley with four bolts.
Tightening Torque: 2.0 - 3.0 kg-m (14.5 - 21,7 ft-Ib)

NOTE:
» Prevent the engine from turning by placing the shift lever
in the 5th speed gear position.

» Special care must exercised to get the specified tighten-
ing torque, for the crankshaft may tumn slightly, while
tightening.

5. Installation of fluid coupling and fan shroud

(1} Install the water pump pulley to the water pump with tem-
porarily attaching.

(2) Insert the radiator fan shroud together with the fluid cou-
pling with fan between radiator and the engine.

(3) Install the fluid coupling to the water pump by means of
four bolts through water pump pulley.
Tightening Torque: 1.0- 1.8 kg-m (7.2 - 13 ft-lb)

(4) Insert the lock section of fan shroud to the radiator. Then,
Tighten the two attaching bolts of the radiator upper side. WNBSE-EM286
(5) Connect the water hose to the radiator upper tanks.

Water pump pulley

6. Install the V belt and perform the adjustment in such a way 332'1%,

that the deflection at the midpoint between the water pump Deflection /
puiley and the alternator may become the specified value :
when a force of 10 kg (22 Ib} is a applied to the midpoint.
Used Belt: 6.0 - 8.0 mm (0.24 - 0.31 inch)
With a force of 10 kg (22 Ib} applied to point
indicated in figure

Alternator pulley

WNBAE-EM247
7. Install the power steering pump and the air conditioning
pump. (if equipped)
8. [nstall the drive belt of power steering pump and Install the
drive belt of air conditioning pump. (if equipped)
WHBAE-EM280

9. Install the reserve tank to the radiator assembly bracket.
insert the over flow hose to the radiator.
10. Install the spark plug by using SST.
SST: 09268-87703-000

09268-87703-000

WMNBBE-EM285
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11. Connect the accelerator cable to the carburetor. Adjust the
accelerator cable 50 that the free play in its axial direction
may be 3-8 mm (0.12 - 0.13 inch).

12. Instalt the air cieaner case onto the carburetor.
(HD-C engine only)
NOTE:
In this time, if the gasket is damaged, replace the gasket.

13. Connect the vacuum hoses as follows.
(HD-C engine)
» Between the air cleaner and the TVSV
» Between the carburetor and the ITC valve
+ Between the outer vent valve and the BVSV

14. Connect the water outlet hose to the radiator upper tank.

15. Install the cool air intake.
(HD-C engine)
16. Instalt the hot air intake hose.
(HD-C engine)
17. Install the PCV hoses. (HD-C engine)
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18. Connect the resistive cord (HD-C engine)

NOTE:

+ Holdthe rubber boot section of the resistive cord. Secure-
ly connectit to the spark plugs, the distributor cap and the
ignition coil.

« Beacareful notto damage the resistive cord with the spark
plug tube.

19. Connect the resistive cord 1o the cord clamp. (HD-C engine)

INSTALLATION OF AIR CLEANER (HD-E engine)

1. Installation of air cleaner assembly
(1) Instali the air cleaner to the vehicle.
(2) Connect the air cleaner hose 1o the throttie body.
(3) Install the cool air intake.
(4) Tighten the hose band for cool air intake use.
2. Install the spark plugs, using SST.
S8T. 09268-87703-000
Tightening Torque: 1.5-2.2kg-m (10.8 - 15.9 ft-ib)

3. Connecttheresistive cordstothe ignition coil, distributor and

spark plugs.

Attach the wire clamps.

NOTE:

« Be sure that the resistive cord is connected securely to
each spark plug.

¢ Be careful notto damage the resistive cord with the spark
plug tube.

4. Connect the accelerator cable. Adjust the play in the axial
direction of the accelerator cable to 3 - 8 mm {0.12 - 0.31
inch}.

FILLING OF ENGINE OIL AND COOLING WATER

1. Fill the engine oil to the F level,
(See page LU-4)

2. Reconnect the battery ground cable to the negative (-} ter-
minal of the battery.

3. Fill the cooling water.
(See page CO-3)

EM-71

Downloaded from www.Manualslib.com manuals search engine

WNBBE-EM295

WHNEGE-EM296

WNEBE-EN297

WNBRE-EM298

WHNBSE-EM29G


http://www.manualslib.com/

ENGINE MECHANICALS

4. Start the engine. Check the engine for oil fuel and water

leakages.

If any leakage exists, repair the faulty parts.
5. Stop the engine. Recheck the oil level two or three minutes

later.

I the ail level is too low, add the engine oil to the F level.

6. Allow the temperature of the engine to drop to the room

temperature.

Check the cooling water leve) at the reserve tank.

if the cooling water level is insufficient, replenish the cooling

water.
{See page CO-2).

7. Perform the engine turn-up.
(See page EM-7),
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CYLINDER BLOCK
COMPONENTS

® Timing beit cover No. 1
@) Timing belt cover No. 2
(@ Water pump Ay
@ Water pumnp gasket
® Dust sea
Qil pump Ay
Oii seal
Cylinder head gasket
Cylinder block
@ Crankshaft
@ Crankshatt timing belt pufley flange
@ Crarkshatt timing belt puiley

%: Non-reused parts

@ Crankshatt pulley

@ Crankshaft bearing

@® Piston with pin

@® Piston ring

@ Connecting rod

(8 Connecting rod bearing
@ OQil pan

@ Oil pump strainer

& Rear end plate

@ Qi seal retainer

@ Qil seal

@ Crankshaft thrust bearing

Downloaded from www.Manualslib.com manuals search engine

EM-73

WHBSE-EM303


http://www.manualslib.com/

ENGINE MECHANICALS

INSTRUCTIONS PRIOR TO OPERATION

Install fender covers to the fenders so that no scratch may be
madcle to the fenders.

ENGINE REMOVAL

1. Remove the engine hood, as follows:
(1) Disconnect the windshield washer hose from the three-
way joint. Remove the hose from the clamp of the engine
~ hood.
{2) Remove the hood, being careful not to scratch the body
and hood.

2. Disconnect the battery ground cable from the negative (-)
terminal of the battery,
Disconnect the wires from the positive (+) terminal ofthe bat-

tery.

3. Remove the battery hold-down clamp and battery clamp
bolts.

4. Remove the battery from the engine room.
CAUTION:
Handle the battery carefully. Never allow any flame to be
brought to the battery.

5. Drain the coolant.
(See page CO-3)
8. Drain the engine oil.
(See page LU-4)
7. Drain the transmission oil,
(See the Chassis Workshop Manual)

WNBAE-EM306
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8. Removal of air cleaner hose assembly
<Carburetor-equipped vehicle>
(1) Remove the air cleaner hose from the air cleaner case
by removing the two bolts and the ¢clamp.
(2) Disconnect the vacuum motor hose and hot air intake
hose.
(Except for GCC and tropical specifications)

<EFl-equipped vehicle>

(1) Remove the air cleaner pipe subassembly and cool air
intake duct by removing three clamps and four boits.

(2) Remove the two vacuum hose for idle-up and for power

- steering.

WNBEE-EMI10

10. Removal of air cleaner assembly

<Carburetor-equipped vehicle>

(1) Disconnect the following hoses at air cleaner side.
¢ ITC vacuum hoses
s PCVhoses
¢ Vacuum hose to BVSY

(2) Remove the air cleaner assembly by removing the at-
taching boits of air cleaner bracket and wing nut.

<EFi-equipped vehicle>
Remove the air cleaner assembly by removing the three at-
taching bolts.

11. Removal of radiator
(1) Remove the reserve tank.
(2) Remove the radiator hose No. 1 and No. 3 at radiator
side,
CAUTION:
When the radiator hose is ioosened, be sure to protect the al-
ternator because the coolant fiows out.

(3) Disconnect the small water hose from the radiator upper
tank.

(4) Remove the two clamps for clutch cable on the fan
shroud.

{5) Rermove the two attaching bolts of the fan shroud. Then,
disconnect the lock section of the fan shroud from
radiator.

WHNBBE-EM313
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{6) Remove the radiator gril.
{See the Chassis Workshop Manual)

(7) Remove the radiator by removing the four attaching
bolts.

(8) Remove the fan shroud.

WNEEEEMI14
12. Removal of starter assembly
(1) Disconnect the wire of the positive (+) terminal and S ter-
minal at the starter side.
(2) Remove the starter assembly by removing the two at-
taching bolts.
WNASE-EM31S

13. Disconnecting of exhaust pipe
(1} Remove the exhaust manifold cover.
{(2) Disconnect the exhaust pipe from the exhaust manifold
by removing the three attaching nuts.

14. Disconnecting of fuel line
<Carburetor-equipped vehicle>
Disconnect the fuel inlet hose and return hose from fuel
pump,
NOTE:
Make sure to plug the disconnected hose so that no fuel may
flow out.

<EFi-equipped vehicle>

Disconnect the fuel hose at the upper part of fuel filter.
CAUTION:

The pressure in the fuel line is kept 2.55 kg/cm2 higher than
the atmospheric pressure. Hence, when the fuel fine is
loosened, be sure to prevent the fue! from splashing using an
adequate cloth or the like. Furthermore, place a suitable con-
tainer under the fuel filter because the fuel flows out.

WNZBE-EMETS
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15. Removal of idle-up V3V & pressure sensor
(EFi-equipped vehicle only)
(1) Remove the pressure sensor, by removing the attaching
bolt.
{2) Disconnect the idie-up VSV by removing the attaching
bolt.

16. Disconnect the resistive cord from the ignition coil.
17. Disconnect the coupler of wiring harness of the distributor.

18. Disconnect the accelerator cable.
(See page EM-35).

WNBSE-EMI21

19. Remove the positive wire clamp from the body.
Remove the battery ground cable from the body.

20. Remove the serge tank stay No. 2 from the engine mount
bracket. (EFl-equipped vehicle only)

21. Disconnect the heater hose of inlet and outlet from the body.

WNRBE-EM323

EM-77

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE MECHANICALS

22. Disconnect the following wires and cords.
(1) The cow! wire and alternator wire.
(2) The engine wire and fuse block connector (EFI only).
(3) The engine wire clamp at the cylinder biock right-hand.

23. Removal of engine wire for ECU
(1) Remove the ECU cover at the cowl side panel of pas-
senger seat side.
(2) Disconnect the engine wire connector from the engine
control computer assembly (ECU).
(3) Pull out the engine wire toward the engine compartment.
24. Suspend the engine, using a chain block.
25, Separate the engine from the transmission by removing the
attaching bolts. While supprt the transmission using the

transmission jack.
{See the Chassis Workshop Manual) WNBIE-EMA2S
28. Remove the attaching bolts of the engine mounting at right \
and left-hand. ::i ;
=1 [

27. Take out the engine from the body, using chain block.
CAUTION:
¢ Becarefuinotto allow the engine to hitto the vehicle body
and/or cther parts.
» Make sure that the any hose or wire has been discon-
nected from the body.

28. Removal of engine harness from engine
(1) Disconnect the water temperature sender gauge con-
nector.
{2) Disconnect the alternator connector and the terminal.

EM-78
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{3) Remove the engine wire clamp.
{4) Remove the engine wire.

29. Remove the timing belt.

30. Install the engine assembly onto the following SST.

SST: 09219-87202-000

31. Removethe cylinder head assembly together with intake and

- exhaust manifold.
(See page EM-36).
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DISASSEMBLY OF CYLINDER BLOCK

1. Remove the oil pressure switch.
NOTE:
Use a hexagon box wrench for the removal operation.

2. Remove the oll filter, using following SST.
SST: 09228-87201-000

3. Removal of oil cooler. (Only for GCC and tropical specifica-
tions)
(1) Remove the oil cooler pipe from the cylinder block.
(2) Release the hose band and remove the oil cooler pipe.

(3) Remove the oil cooler from cylinder block, using the fol-
lowing SST.
SST: 09268-87704-000

(4) Remove the water hose from oil cooler.

4. Remove the compressor bracket.
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5. Remove the crankshaft pulley bolt.
NOTE:
Prevent the ring gear from turning, using the following SST.
SST: 09210-87702-000

6. Remove the crankshaft puliey.
NOTE:
If the crankshaft pulley can not be removed by hand, install
the following SST with the crankshatft puiley bolt interposed.
SST: 09609-20011-000

7. Remove the crankshaft pulley flange.

8. Remove the tensioner and tension spring.

9. Remove the water pump.
10. Remove the water pump gasket.

WNBa-EM340

EM-81
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14. Remove the alternator assy with bracket.

12. Remove the water inlet and termostat.

13. Remove the pressure plate and clutch disc.
NOTE:
Prevent the pressure plate from tuming, using the following
SST.
S8T: 09210-87701-000

14. Check the flywheel for runout. (See page EM-119.)
NOTE:
if the runout does not conform to the specification, confirm
the tightening torque of the flywheel. Only case where the
tightening torque conforms to the specified value, replace the
fi I

15. Loosen the attaching bolts of the flywheel in the sequence
as indicated in the right figure. Remove the flywheei.
NOTE:

Prevent the flywheel from tuming, using the following SST.
SST: 09210-87701-000

T L4
9 = J.,
09210-87701-000

WNBE-EM345

EM-82
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16. Remove the rear end plate.

17. Qil pan removal
(1) Loosen the attaching bolts and nuts of the oil pan over
two or three stages. Pull out the bolts and nuts.

(2) Separate the oil pan from the cylinder block by driving
the following SSTinto between the cylinder block and the
Oil pan.
SST: 09032-00100-000

18. Remove the oil pan gasket.

19. Remove the oit pump strainer.

EM-83
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20. Remove the rear oil seal retainer.

WNBS-EM351

21. Remove the il pump.

22. Measurement of connecting rod thrust clearance
Measure the thrust clearance between the connecting rod
and the crankshaft, using a thickness gauge.
Thrust clearance:
Standard 0.15 - 0.4 mm (0.0060 - 0.015 inch)
Maximum 0.45 mm (0.017 inch)

NOTE:

The thrust clearance should be measured while the connect-
ing rod is being pushed against either side of the crankshaft
in the axial direction. Measure the thrust clearance at the op-
posite side.

If the clearance exceeds the specified value, replace the
connecting rod or the crankshaft, or both of them, referring
to the width of the big end of the connecting rod in the thrust
direction and the side width of the crankpin journal.

Reference
Width of big end of connecting rod in thrust direction Side width of crankpin
21.80 - 21.85 mm {0.858 - 0.860 inch} 22.0- 22.2 mm (C.867 - 0.874 inch)

Crankshaft

Unit: mm

WhAS-EM4SS

EM-84
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23. Measurement of crankpin journal il clearance
(1) Install the flywheel temporarily.

{2) Wipe off any oil from the side of the mate surface between
the connecting rod bearing cap and the connecting rod.
Daub a mate mark with an oily paint on the side so that
the parts can be assembled correctly in the original com-
bination.

(Also ensure that the cylinder number may be identified)

(3) Turnthe crankshaft, until the connecting rod bearing cap
to be removed comes at the oif pan sige.

(4) Lock the flywheel to prevent the crankshaft from turning,
using the following SST.
SST: 08210-87701-000

(5) Loosen the connecting rod bearing cap nuts evenly over
two or three stages. Then, remove the connecting rod
bearing cap nuts.

WRB3-EM753

(6) Remove the bearing cap.

NOTE:

Replace the crankshaft if the crankpin journals exhibit
damages, such as seizure.

{See page EM-88.)

WREB-EM754

(7) Place a plastigage on the crankpin journal.
NOTE:
Wipe off any oil from the crankpin journal.

EM-85
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(8) Install the connecting rod cap, making sure that the mate
marks are lined up. Tighten the connecting rod bearing
cap nuts evenly over two or three stages to the specified
torque.

Tightening Torque: 3.5 - 4.5 kg-m (25.4 - 32.5 fi-Ib}

NOTE:
When tightening of the bearing cap nuts, apply engine oil to
the bearing cap nuts.
Prevent the crankshaft from turning, using the SST.
SST: 08210-87701-000

(9) Loosen the connecting rod bearing cap nuts evenly over
two or three stages. Then, remove the connecting rod
bearing cap.

NOTE:

Prevent the crankshaft from turning, using the SST.

SST: 09210-87701-000

(10) Measure the plastigage width at its widest point.
Qil Clearance: 0.020 - 0.044 mm
(0.0008 - 0.0017 inch}

If the oil clearance fails to conform to the specified value,
measure the crankpin journal diameter and seiect a
suitable connecting rod bearing or replace the
crankshaft.
{11) Remove the plastigage from the crankpin journal.
(12) Measure the oil clearances of the remaining crankpin
journais,
24. Selection of connecting rod bearings
NOTE:
The replacement of the connacting rod bearings should be
performed after all inspections have been finished.

{1) Read the connecting rod big end bore code number.
NOTE:

The connecting rod big end bore code number comes in three
kinds of 4, 5 and 6.

Connecting rod big end
bate code number !

(2) Measure the diameter of the crankpin journal.
The measurement should be performed at four points,
90 degrees spaced, for each crankpin journal at the
points shown in the right figure. The maximum value is
regarded as the crankpin journal diameter.
However, if the variation in the measured diameters ex-
ceeds 0.044 mm (0.0017 inch), replace the crankshaft.

EM-86
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(3) Select the connecting rod bearing or replace the crankshaft, based on the results of (1} and (2).

Connecting rod big end bore
code number

Crankpin journal diameter

Bearing classification
number {color)

Remarks

44,993 - 45.000

(1.7714- 1.7716) 1{¥eliow)

44.985 - 44.952

(1.7710- 1.7713) 2 (Green)

44 976 - 44,984

(1.7708 - 1.7710) 3 (Brown)

44 975 or less
(1.7706)

Crankshaft replacement

44.993 - 45.000

(1.7714-1.7716) 2 (Green)

44 985 - 44.992

(1.7710- 1.7713) 3 (Brown)

44,976 - 44,584

(1.7708 - 1.7710) 4 (Black)

44 975 or less
{1.7706)

Crankshzft reptacemnent

44.993 - 45.000

{(1.7714-1.7716) 3 (Brown)

44.985 - 44992

(1.7710-1.7713) 4 (Black)

44.976 - 44984

(1.7708-1.7710) 5 (Blue)

44,975 or less
{(1.7706)

Crankshaft replacement

WRES-EMTE1

25. Piston Removal
{1) Remove all carbon deposits from the piston ring ridges.

(2) Cover each connecting rod boit with a short piece of
hose to protect the crankpin journal from damage.

EM-87

Downloaded from www.Manualslib.com manuals search engine

WRSB-EMTED


http://www.manualslib.com/

ENGINE MECHANICALS

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

WRBS-EMTEL

NOTE:

» Arrange the disassembled pistons and connecting rod in
order that their instaliation positions may be known readi-
ly.

» Care should be exercised so as not to damage the bear-

©ings.

WNBB-EMIS?

26. Remove the flywheel.
NOTE:
Prevent the ring gear from turning with the SST.
SST: 08210-87701-000

27. Check of crankshaft thrust clearance
NOTE:
Measure the thrust clearance, using a dial gauge.
Thrust Clearance:
Specified value: 0.02 - 0.22 mm
{0.0008 - 0.0086 inch)
Allowable limit: 0.30 mm (0.012 inch)

If the thrust clearance exceeds the allowable limit, measure
the width of the crankshaft thrust bearing contact surface. If
the measured value is less than 39.92 mm (1.57 inch),
replace the thrust washer. If the measured value exceeds

38.92 mm (1.57 inch), replace the crankshaft and thrust
washer,

(]
-
Fel]e

28, Check of crankshaft main journal oil clearance
(1) Gradually loosen the main bearing cap bolts over three
stages in the numerical sequence shown in the figure.
Remove the bearing cap bolts.

i .3 S I

WHNSE-EMIGD

EM-88
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(2) With the main bearing cap bolts inserted into the bolt
holes of the main bearing cap, wiggle the bearing cap
back and forth, Remove the bearing cap together with
the lower bearing.

NOTE:

Keep the lower bearing fitted to the main bearing cap. Ar-

range the removed main bearing caps in order.

WREE-EMTES

(3) Lift off the crankshaft.

NOTE:

o Be very careful notto allow the main bearings to be mixed
with the bearings of the other cylinders.

¢ Remove the thrust washer.

WINBB-EM3E1
{(4) Clean the main journals and bearings, using cleaning
solvent. Blow them with compressed air.
CAUTION:
Protect your eyes with safety goggles during the cleaning
opsration.
WRBS-EMTT1

(5) Check the main journais and bearings for pitting or
scratches.
Ifthe main journals are damaged, replace the crankshaft.
(See page EM-93.)
If the main journal bearings are damaged, replace the
main journal bearings.

(6) Install the main bearings to the cylinder block and
crankshaft main bearing cap.

NOTE:

Do not touch the metal surface of the bearing.

WRBB-EM773

EM-89

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE MECHANICALS

(7) Support the both ends of the crankshaft with a V-block.
Measure the crankshaft runout with a dial gauge.
Allowable limit of runout:  0.06 mm (0.00236 inch)

If the runout exceeds the allowable limit, replace the
crankshatft.

(8) Place the crankshaft in the cylinder biock.

(9) Lay a strip of piastigage across each crankshaft main
journali,

(10) Install the crankshaft bearing caps. Tighten the
crankshaft bearing cap bolts evenly in the sequence in-
dicated in the right figure.

Tightening Torque: 4.5 - 5.5 kg-m (32.5 - 39.8 ft-Ib)

(11) Remove the main bearing caps with the lower bearings
fitted on them.

WRES-EM77E

EM-80
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(12) Measure the plastigage width at its widest point.
Oil Clearance: 0.024 - 0.042 mm
{0.0010 - 0.0016 inch)

If the oil clearance fail to conform to the specified value,
measure the crankshaft main journal diameter and select
suitable connecting rod bearings or replace the
crankshaft.
(See page EM-93.)

(13) Remove the plastigage from the crankshaft main jour-

nals.
29. Selection of crankshaft bearings
NOTE: N, doural e
The replacement of the crankshaft bearings should be per- 2 ‘
formed after all inspections have been finished. e R oourmia diarm-
(1) Read the cylinder block main journal diameter code b AN A, o3 dournal diam-
number. journal
NOTE: o . ::rzmda nunt::rm-
The main journal diameter code comes in four kinds of 5, 6, g\ No-1 Joumal diam.™ |
7 and 8. etar code numbet |
WNEB-EMIs?
(2) Measure the diameter of the crankshaft main journals. Crankshaft

The measurement should be performed at four points,
90 degrees spaced, for each crankshaft main journal at
the points shown in the right figure. The maximum value
is regarded as the crankshaft main journal diameter.
However, if the variation in the measured diameters ex-
ceeds 0.026 mm (0.001Qinch), replace the crankshaft,

EM-91
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(3) Select the crankshaft bearings or replace the crankshaft, based on the results of (1) and (2).

(1.9675)

Main joum?rl‘ ?iinaé\;]?ter code | Crankmain journal diameter Be%rLr:gbc;??ﬂg?}ﬂon Remarks
('A%gs?i: ?_05995% 1 {Yellow) —
(‘1‘%,33? - ':'99(;%) 2 (Green) —
: B som -
(1%2;2 :‘:%693% 4 (Black) B
49-&?36 07f5|‘)955 — Crankshaft replacemnent
(15080 3 090 2 (Green) ~
B, s -
: s w3 - -
= s -
498?36 07!‘5|§!ss —_— Crankshaft replacement
(1.9684 - 1.9685) 3 (Brown) _
(‘fﬁ? - ;1?9;22‘2‘} 4 (Black) —
: g st -
B, oo -
49'?536 %fgfss — Crankshaft replacement
= o -
(‘1*99&?2 - ‘1‘%233) 5 (Blue) —
6 (15679 1.9680) 8 (Wni) ~
g 7t -
49.975 or less — Crankshaft replacement

EM-02
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INSPECTION OF CYLINDER BLOCK

1. Removal of gasket material
Remove all gasket materials from the cylinder block.

2. Cleaning of cylinder block
Clean the cylinder block, using a soft brush and cleaning
solvent.

3. Inspection of top surface of cylinder block
Using a precision straightedge and a thickness gauge,
check the surface contacting the cylinder head gasket for
warpage in the six directions as shown in the figure.
Maximum Warpage: 0.10 mm (0.0039 inch}

If the warpage exceeds the allowable limit, replace the
cylinder block.

4. Measurement of cylinder bores
(1) Measure the bore diameter of each cylinder at the four A
points shown in the right figure. Ensure that the dif-
ference between the maximum and minimum bore - i
diameters of each cylinder is within 0.1 mm (0.0039 7 L7710 mm (0.39 inch)
inch). % 7// ¥
/ s Cé’nter
a7
/ 10 mm (0.39 inch)
—
WRAE-EM796
ff the difference between the maximum and minimum
values exceeds 0.1 mm (0.0039 inch), perform boring
andfor honing for the cylinder bore in accordance with
the oversized piston.
The honing angle is 35° £ 5°. The surface coarse degree
ist-47.
WRSS-EMTaT
Reference

The tabie below shows the cylinder bore diameter when oversized pistons are used.
However, after the diameter of the replacement piston has been measured, perform the finishing in accord-
ance with the piston diameter,

Standard 05025

76.000 - 76.030 mm (2.9922 - 2,.9933 inch) 76,250 - 76.280 mm {3.002 - 3.0031 inch}

EM-93
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(2) Measure the bore diameter of each cylinder at a position
shown in the right figure. The measured value is
regarded as the cylinder bore diameter.

5. Removal of cylinder ridges
it ridges are formed at the upper parts of the cylinder bores,
use a ridge reamer to remove the ricges.

INSPECTION OF PISTONS AND CONNECTING
RODS

1. Inspection of fit between piston and piston pin
Try to move the piston back and forth on the piston pin. If
any movement is felt replace the piston and piston pin as a
set. (See page EM-98.)
NOTE:
When the piston is moved back and forth on the piston pin,
you may encounter hard movement. However, if the piston
maoves smoothly without any binding, this fitting of the piston
is normal,

2. Removal of piston rings
NOTE:
« Arrange the removed piston rings in order so that their in-
stallation positions may be known readily.
* Do not expand the piston ring unnecessarily beyond the
required extent.

(1) Remove the piston rings No. 1 and No. 2, using a piston
ring expander.

(2) Remove the oil ring side rails by hand.

(3) Remove the oil ring expander by hand.

EM-94
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INSPECTION OF PISTONS

1. Cleaning of pistons
{1) Remove the carbon deposits from the piston top, using
a gasket scraper or the like.
NOTE:
Be very careful not te scratch the piston.

{2} Clean the piston grooves with a broken piston ring or a
groove cleaning tool.

NOTE:

Be very careful not to scratch the piston. WRES-EM7Ss

2. Inspection of pistons
Visually inspect the piston for cracks, damage or seizure.
Replace the piston, if necessary.
WRBA-EM7o4

3. Measurement of piston diameter

(1) Measure the piston outer diameter horizontally at a point
13mm(0.51 inch) from the lower end of the piston at right
angles to the piston pin.

(2) Calculation of piston-to-cylinder bore clearance
Subtract the measured piston outer diameter from the
measured cylinder bore diameter. Ensure that this pis- o :
ton-to-cylinder bore clearance is less than 0.11 mm E — Y
{0.0043 inch).

Piston-to-Cylinder Bore Clearance:
Specified Value 0.045 - 0.065 mm

(0.0018 - 0.0025 inch)
Allowable Limit 0.11 mm / X e

(0.0043 inch)

WHNBB-EMAT2

if the piston-to-cylinder bore clearance exceeds the al-

lowable limit, perform boring and honing the cylinder

bores so that the cylinder bore diameter may match with

the oversized piston.

(See page EM-100.)

However, when the cylinder bore diameier exceeds

76.28 mm (3.003 inch), replace the cylinder biock.

WNBB-EMITI

4. [Inspection of piston ring groove side ciearance
Measure the side clearances of the piston rings No. 1 and
No. 2 over the entire periphery of each groove, using a thick-
ness gauge.
The maximum measured vaiue is regarded as the piston ring
side clearance.

WNEB-EMI74

EM-95
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Piston ring side clearance

Specified value  mm {inch) Allowable fimit  mm (inch)
Compression ring No. 1 0.08-0.07 (0.0012 - 0.0027) 0.12(0.0047)
Compression ring No, 2 0.02 - 0.06 (0.0008 - 0.0023) 0.12(0.0047)

If the piston side clearance exceeds the allowable limit, measure the piston ring thickness. Referring to the

piston ring standard thicknesses given below, replace the

clearance may become less than the allowabie limit.

piston ring andjor piston so that the piston ring side

WRBS-EM733
Piston ring specified thickness
Compression ring No, 1 mm (inch) 1.17 - 1.19(0.0461 - 0.0468)
Compression ring No. 2 mm {inch) 1.47 - 1.49 (0.0579 - 0.0586)
NOTE:
When replacing the piston rings, a set of piston rings for one cylinder should be replaced.
WRES-EMT89
5. Inspection of piston ring end gap
(1) Apply engine oil to the cylinder walls.
(2) Insert the piston rings into the cylinder bore.
(3) Using a piston, push down the piston ring to a point 110 ’
mm (4.33 inch) measured from the cylinder block upper
surface.
Piston ring
WRBB-EMB200
(4) Measure the piston ring end gap, using a thickness
gauge or a feeler gauge.
WRES-EME01
Piston ring end gap
Specified vaiue  mm {inch) Allowabie limit  mm (inch)
Compression ring No. 1 0.27-0.42(0.011 -0.016) 0.7 {0.028)
Compression ring No. 2 0.35 - 0.50 (D.0138 - 0.0196) 0.8 (0.031)
Oil ring 0.20 - 0.70 (0.0079 - 0.027) 1.0 (0.029)

If the piston ring end gap exceeds the allowable limit, a set of piston rings for one cylinder should be replaced.
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ASSEMBLY/DISASSEMBLY OF PISTON &
CONNECTING ROD

1. Disassembly of piston and connecting rod

(1) Install the connecting rod in the following SST as shown
in the right figure.
S5T: 09221-87704-000

{2) insert the longer SST into the piston pin hole. Press off
the piston, using a hydraulic press.
SST: 09221-87705-000

WNBE-EMITT

2. Inspection of connecting rods
(1) Visually inspect the connecting rods for damage or
Cracks.
{2) Check the connecting rod for bend and twist, using a
connecting rod aligner.
Maximum bend: 0.05 mm (0.0020 inch)
Maximum twist: 0.05 mm (0.0020 inch)

If the bend and/or twist is greater than the maximum limit,
replace the connecting rod assembly.
(See page EM-106.) WNBE-EM3I7E
3. Inspection of piston pin-to-connecting rod interference fit
(1) Measure the outer diameter of the piston pin contacting
with the connecting rod, using a micrometer.

WHBS-EMBOT

EM-97
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{2) Measure the inner diameter of the connecting rod, using
a bore dial gauge.

(3) Determine the interference fit by subtracting the inner
diameter of the connecting rod from the outer diameter
of the piston pin.

Interference Fit:
0.012 - 0.044 mm (0.0005 - 0.0017 inch)

I the interference fit does not conform to the specifica-
tion, repilace the connecting rod.
(See page EM-106.)
3. Assembly of piston and connecting rod
(1) Instali the piston pin to the following SST in a way shown
in the right figure.
SS8T: 09221-87705-000

(2) Install the piston and connecting rod in the SST in a way
shown in the right figure. Insert the SST installed with the
piston pin into the piston pin hole.

SST: 08221-87704-000
09221-87705-000

NOTE:

The piston and connecting rod should be assembled in such
away thatthe piston front mark and connecting rod front mark
come in the same direction.

(3) Press the piston pin into the piston and connecting rod,
using a hydraulic press.

(4) Remove the piston and connecting rod assembly from
the SST. Remove the SST from the piston pin.

EM-98
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CYLINDER BORING

NOTE:

*  When the cylinder is bored, all cylinders should be bored
at the same time.

» As for piston rings, use oversized piston rings.

1. Measurement of cylinder bore diameter
Measure the diameter at a point 45 mm (1.77 inch) from the
cylinder upper surface in the direction shown in the right
figure.
If the measured value exceeds 76.28 mm (3.00 inch),
-replace the cylinder block.

2. Determining cylinder finishing diameter

(1) Measure the diameter of the oversized piston to be used,
using a micrometer.

NOTE:

o The measurement should be conducted at the skirt sec-
tion 13 mm (0.51 inch) from the piston lower end.

e Perform the measurement horizontally, not in a tited
state.

(2) Calculate the finishing dimension, as follows.
A: Piston diameter
B: Piston-to-cylinder bore clearance
0.045 - 0.065 mm
(0.0018 - 0.0025 inch)
C: Honing allowance
0.02 mm (0.0008 inch)
D: Finishing diameter
D=A+B-C

3. Hone the cylinder after the boring.
(1) Bore the cylinder, leaving a honing allowance of 0.02 mm
{0.0008 inch).
(2) Hone the cylinder.
Honing angle: 35"+ 5"
Surface coarse degree: 1-4Z

EM-99
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REPLACEMENT OF REAR OIL SEAL

(1) Removal of rear oil seal
Remove the rear oil seal from the rear oil seal retainer,
using a pin puhch.

NOTE:

Be very careful not to damage the oil seal retainer.

WRS3-EMB18

(2) Instaltation of rear oil seal

Drive a new rear oil seal into position, using the following
SST.

SST: 09223-41010-000
NOTE:
Caremustbe exercisedto ensure that the oil seal is not driven
in a tilted state.

REPLACEMENT OF FRONT OIL SEAL

{1) Removal of front gil seal
Remove the front oil seal from the oil pump, using a pin
punch.

NOTE:

Be very careful not to damage the oil pump during the
removal.

(2} Installation of front oil seal _
Drive a new front oil seal into position, using the follow-
ing S3T.

SST: 09310-87102-000

REPLACEMENT OF CYLINDER BLOCK

NOTE: —
The cylinder block is furnished along with the pistons as a sat.
Hence, make sure that each piston is installed in the mated
cylinder bore,

1. Wash the cylinder block using cleaning solvent.

2. Drive the oil orifice until it is recessed 3.0 £ 1.0 mm (0.12 +
0.039 inch) from the cylinder upper surface.
NOTE:
For driving this oil orifice, use an iron rod having an outer
diameter of 10 mm (0.39 inch).

EM-100
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3. Selection of crankshaft bearings
(1) Read the crankshaft journal diameter code number on
the cylinder block.

(2) Measure the main journal diameter of the crankshaft at
those points indicated in the right figure.
* The measurement should be conducted infour direc-
tions for each main journal, 90 degrees spaced, at
those points indicated in the right figure.

(3) Select the crankshaft bearings in accordance with the
table below.

EM-101
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Crankshaft journal hole code

Crankshaft journal diameter
mm (inch)

Crankshaft bearing
ciassification No. (color)

Remarks

50.000 - 46.995
(1.8685 - 1.9684)

1 (Yellow)

v

49.994 - 49.939
(1.9682 - 1.9681)

2 (Green)

40.988 - 40.983
(1.9680 - 1.9679)

3 {Brown)

49.982 - 49.976
(1.9677 - 1.9676)

4 {Black}

48.975 or less
{1.9675)

Crankshaft replacement

50.000 - 49.995
(1.9685 - 1.9684)

2(Green)

49,994 - 49,989
(1.9682- 1.9681)

3 (Brown)

49.988 - 49.983
(1.9680 - 1.9679)

4 (Black)

49.982 - 49,976
(1.9677 - 1.9676)

5 (Blue)

49.975 or less
(1.9675)

Crankshait replacement

50.000 - 49.995
(1.9685 - 1.9684)

3 {Brown)

49.804 - 49.989
(1.9682 - 1.9681)

4 {Black)

49.988 - 49.983
(1.9680 - 1.9679)

5 (Blue)

49982 - 40.976
{1.8677 - 1.9676)

6 (White)

49 975 or less
{1.9675)

Crankshaft replacement

50,000 - 49.995
(1.9685 - 1.9684)

4 (Black)

49,994 - 43.989
(1.9682 - 1.9881)

5 (Biue)

49,988 - 40.983
(1.9680 - 1.9679)

6 (White)

49.982 - 49.976
(1.9677 - 1.9676)

7 (Pink)

49.975 or less
(1.9675)

Crankshaft replacement

EM-102
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4. Selection of pistons (reference)
(1) Read the cylinder block bore code number.

{2} Selecta piston having the same classification number as
the cylinder block bore code number.
NOTE:
The piston code number is stamped on the top of each
piston.

REPLACEMENT OF CRANKSHAFT

(Replacement of the crankshaft only)
1. Wash the crankshaft using cleaning soivent. Dry it with com-
pressetd air.
NOTE:
+ Make sure that the ail gallery exhibits no restriction due
to rust-proot oil.
¢ Asforthe crankshaftfor automatic transmission, drive the
rear end bush into the rear end of the crankshaft with a
brass rod so as to prevent damage to the bush.

2. Selection of crankshaft bearings
(1) Readthe crankshaftjournal diameter code number of the
cyilinder block.

(2) Read the crankshaft main journal diameter code num-
ber,

EM-103
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No. 3 Cylinder
bore code No.
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No. 2 Cylinder
No. 3 Cylinder No. 4 Cylinder
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Front /
N _
Cuter
diameter
- code No.
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a ~(1 No. 4 Journa! diameter
H+. code No.
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No. 2 Crank maln journal code Ne.

No. 1 Crank main joumal code No,
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(3) Establish the crankshaft bearing classification number,

using the tabie below.
Crankshaft Crankshatt journal
Cylinder block 1 2 3 4
Crankshaft journal 5 4 3 2 1
diamater code No.
6 5 4 3 2
7 6 5 4 3
8 7 8 5 4
WRAE-EMB32
Reference
Bearing classification No. t 2 3 4 5 6 7
Identification color Yellow Green Brown Black Blue White Pink
WHES-EMB33

3. Selection of connecting rod bearings
(1) Read the crankpin journal diameter code number.

(2) Read the connecting rod big end bore code number.

(3) Establish the classification number of the connecting rod
bearing, using the table below.
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Crankpin journal diameter
Crankshaft code No.

Connecting rod 1 2 3

Connecting rod big end 4 3 2 1
boracode No.

5 4 3 2

6 5 4 3
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No. 4 Crankpin journal code No.

No. 3 Crankpin journal code No.

No. 2 Crankpin journal code No.

/ No. 1 Crankpin journal code No.

WNBE-EMIER

Connecting rod

Frent mark

bore coda No.

Connecting rod big end
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Reference
Bearing classification No. 1 2 3 4 5
Identification color Yeliow Green Brown Black Blue
WRBS-EMB37
REPLACEMENT OF CONNECTING RODS
1. Wash the connecting rods using cleaning solvent.
WARNING:
Be sure to protect your eyes, wearing goggles.
WRES.EMA35
2. Selection of connecting rod bearings <Connecting rod> Front mark

(1) Read the connecting rod bid end bore code number.

(2} Measure the crankshaft pin diameter of the crankshaftin
four directions for each crankshaft pin, 90 degrees
spaced, at those points indicated in the right figure.

NOTE:

The greatest value among the measured diameters is

regarded as the crankpin journal diameter.
However, if the difference among the measured values ex-
ceeds 0.044 mm {(0.0017 inch), replace the crankshaft.

(3) Select the connecting rod bearing in accordance with
the table posted in next page.

EM-105
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Cannecting rod big end bors
code No.

Crankpin journal diameter
mm (inch}

Connecting rod bearing
classification No. {color)

Remarks

45.000 - 44.993
(1.7716- 1.7714)

1 (Yellow)

44,992 - 44 985
(1.7713-1.7711)

2 (Green)

44.984 - 44,978
(1.7710- 1.7708)

3 (Brown)

44.975 or less
(1.7706)

Crankshaft replacement

45.000 - 44,893
{(1.7716 - 1.7714)

2 (Green)

44.992 - 44,985
(1.7713-1.7711)

3 (Brown)

44,984 - 44,976
(1.7710 - 1.7708)

4 (Black}

44,975 or less
(1.7706}

Crankshaft replacement

45.000 - 44,993
(1.7716 - 1.7714)

3 {Brown)

44.992 - 44,985
{1.7713-1.7711)

4 (Black)

44,984 - 44 976
(1.7710-1.7708)

5 {Blug)

44975 or less
{1.7706)

Crankshaft replacament

DISASSEMBLY OF OIL PUMP

WRAE-EMBA

1. Detach the oil pump cover.

2 Remove the front oil seal.

EM-106

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE MECHANICALS

3 Remove the oil pump rotor set.

4. Pullout the cotter pin, while pushing the spring retainer with
nose pliers or the fike.
NOTE:
Put an appropriate cloth, etc. on the retainer spring so that it
- may notjump out.

5. Remove the oil pump relief valve spring retainer, compres-
sion spring and oil pump relief valve.
NOTE:
Wash the disassembied parts in cleaning solvent.

6. Inspection of each part
(1) Check the pump body for damage.
Replace the pump body if it exhibits damage.

(2) Check the rotor set for damage.
Replace the rotor set if it exhibits damage.

EM-107
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{3) Check the oil pump relief valve for damage.
Replace the relief valve if it exhibits damage. Also, check
to see if any damage is present at the relief valve instal-
lation hole of the oil pump body.

(4) Check the compression spring for damage. Also,
measure its free length.
Specified Free Length; 57 mm (2,244 inch)

Replace the compression spring if it exhibits damage or
thefree length is less than the specified valve.

WRAS-EMAGC

(5) Check the oil pump relief vaive spring retainer for
damage.
Replace the retainer if it exhibits damage.

(8) Apply engine oil to the oil pump relief valve. Insert the oil
pump relief vaive into the oit pump body. Check to see
if the valve slides smoothly.

Repiace the oil pump body if the valve fails to slide
smoothly,

7. Measurement of body clearance, tip clearance and side
clearance
(1) Apply a thin film of engine oil to the rotor mate surface of
the oil pump body as well as to the rotor set. Assemble
the rotor set in the oil pump body in such a way that the
drilled mark may be seen from the outside.

WNBE-EM3g0

EM-108
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(2) Measure the body clearance between the oil pump body
and the outer rotor, using a thickness gauge.
Eody Clearance: 0.20 - 0.28 mm (0.0079 - 0.011 inch)

Replace the oil pump if the body clearance exceeds the
specified value.

(3) Measure the tip clearance of the rotor set, using a thick-
ness gauge.
Tip Clearance: 0.16 - 0.24 mm
(0.0083 - 0.094 inch)

Replace the rotor set if the tip clearance exceeds the
specified value.

(4) Measure the side clearance between the oil pump body
and the rotor set, using and a straightedge and a thick-
ness gauge.

Side Clearance: 0.035 - 0.085 mm
(0.0014 - 0.033 inch}

Replace the oil pump if the side clearance exceeds the
specified value,

8. Check to see if any wear is present at the rotor set mate sur-
face of the pump cover,
Replace the oif pump cover if it exhibits wear.

ASSEMBLY OF OIL PUMP

NOTE:
Wash those parts to be assembled in cleaning solvent. Dry
them using compressed air.

WARNING:
When you use compressed air, be sure to protect your
eyes,wearing goggles.

EM-109
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1. Apply engine oilto the relief valve. Then, insert the relief valve
into the oil pump body.

2. Insert the compression spring and retainer into the oil pump
body.
NOTE:
Install the retainer in such a direction that its projected side
may come at the compression spring side.

3. Insert a new cotter pin into the retainer while the retainer is
being compressed with pliers, etc. Split the end of the cot-
ter pin fo form an anchor-like shape.

4. Apply engine oil to the rotor set. Assemble the rotor set in
the pump body in such a direction that the drilled mark of
the rotor may be seen from the outside.

5. Install the oil pump cover. Tighten the cover to the specified
torque.
Tightening Torque: 0.8 - 1.3 kg-m (5.8 - 9.4 ft-Ib)

6. Drive a new oil seal into position, using the following SST.
SST: 09310-87102-000

NOTE:

 Be very careful not damage the oil pump during the in-
stallation.

» Make sure that the oil seal is not driven info position in a
tilted state.

EM-110

Downloaded from www.Manualslib.com manuals search engine

@O mmm ¢

WRES-EMBSE1

C/
09310-87102-000

WNAS-EMIN


http://www.manualslib.com/

ENGINE MECHANICALS

INSPECTION OF FLYWHEEL

Inspect the flywheel for cracks or damage.
Replace the flywheel if it exhibits defects.

INSPECTION AND REPLACEMENT OF RING
GEAR

inspect the ring gear for damage.
Replace the ring gear if it exhibits defects.

REMOVAL/INSTALLATION OF RING GEAR

1. Place the ring gear on an adequate wooden block. Drive out
the ring gear, using a chisel in combination with a hammer.

2. Place a new ring gear horizontally on the flywheel.

3. Using a gas burner, heat the ring gear evenly, until the ring
gear due to its own weight fits onto the fiywheel .
NOTE:
+ Do not tap the ring gear using a hammer or the like,
s Never cool the ringgear quickly using water or the like.

4. Allow the ring gear to cool naturally.

ASSEMBLY OF CYLINDER BLOCK

(See page EM-74.)

NOTE:

» Asforthose parts to be reassembled, washthem in clean-
ing solvent {(excluding those pants, suchas grease-sealed
type bearings, dust seals and electrical parts). Then, dry
them using compressed air.

+ Remove any remaining sealer, etc. from the threaded
portions of the switches and sensors.

EM-111
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1. Crankshaft installation
(1) Install the bearings to the cylinder block and crankshaft
bearing caps.
NOTE:
Do not touch with the front and back surfaces of each bear-
ing. Be sure to hold the bearing at its edge surfaces.

(2) Lubricate the surface of each bearing with engineoil.

NOTE:
» Do not touch with the front and back surfaces of each
bearing.

» Never apply engine oil to the crankshaft bearing caps.

WRBS-EMATG

(3) install the crankshaft in the cylinder block.

WNBE-EMIIE

(4) Apply engine oil to the thrust washers. With the side
having the oil groove facing toward the crankshaft side,
insert each thrust washer between the crankshaft main
journal No. 3 and the cylinder block.

(5) Apply engine oil to the crankshaft main journal sections.
NOTE:

Gare must be exercised to ensure that no oil flows into the
bearing cap attaching bolt holes.

WHSB-EMATS

EM-112
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(8) Install the crankshaft bearing caps with the arrow marks
facing toward the oil pump side and also in the numeri-

cal sequence.

(7) Thinly apply engine oil to the crankshaft bearing cap
boits. Tighten the bolis to the specified torque over two
or three stages in the sequence shown in the right figure.

Tightening Torque: 4.5 - 5.5 kg-m
(32.55 - 39.78 fi-ib)

2. Assembly of piston and connecting rod

Install the flywheel on the crankshaft temporarily.

NOTE:

Care must be exercised to ensure that no oil, etc. gets to the

bolts or bolt holes.

(1) Install the oil ring spacer expander in the oil ring groove.
Ensure that the expander end may not line up with the

thrust direction nor with the axial direction.
NOTE:

Do not expand the spacer expander to an extent more than

necessary.

(2) Fit the upper rall into position in such a manner that it is
wound up while pushing the edge section of the il ring

spacer expander with your thumb.

NOTE:

e Ensure that the rail end is deviated 90 degrees to the left

from the end of the oil ring spacer expander.

s Do notexpand the rail to an extent more than necessary.
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(3} Fit the lower rail into position in such a manner that it is
wound up.

NOTE:

* Ensure thatthe rail end is deviated 90 degress to the right
from the end of the oil ring spacer expander.

Do not expand the rail to an extent more than necessary.

« Make sure that the oil ring can be rotated smoothly.

(4) Install the compression ring No. 2 with the stamped mark
of T, 2T, N or 2N facing upward, using a piston ring ex-
pander.

NOTE:

Do not expand the piston ring to an extent more than neces-

sary.

(5) Install the compressionring No. 1 with the stamped mark
of T or N facing upward, using a piston ring expander.

(6) Position the piston rings so that each ring end may come
at the respective points as indicated in the right figure.

NOTE:

itis not necessarily required to foliow strictiy the right figure.

However, be sure that the ring end is not lined up with the _

thrust direction. Also, each ring should be deviated about 120 | Thrust side

to 180 degrees from the adjacent ring.

Qil ring spacer
expander

End of ring No. 1

Uipper rail

WREE-EM581

(7) Install the connecting rod bearings on the connecting
rod and connecting rod cap, making sure that your
fingers will not touch with the front and back surfaces of
the bearings.

(8) Cut an appropriate vinyl hose to a suitable tength. Fit the
vinyl hose to sach connecting rod bolt sections.

EM-114
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(9) Apply engine oil to the piston rings, piston pins, connect-
ing rod bearings, cylinder walls and crankpin journals.

(10) Compress the piston rings by means of the piston ring
compressor SST, making sure that the piston ring ends
wiil not move during the instaliation.

SST: 09217-87001-000

(11) Push the piston by hand into the cylinder bore with the
front mark facing toward the oil pump side.
NOTE:
« Be very careful to avoid damaging the connecting rod
bearingsduring the installation.
« Care must be exercised io ensure that the crankpin jour-
nal is not scratched by the connecting rod.

(12) Push the piston by hand until the connecting rodreaches
the crankpin journal,

(13) Apply engine oil to the bearing surface of each connect-
ing rod bearing.
NOTE:
Do not touch with the bearing front surface.

(14) Remove the vinyl hoses which were attached to the con-
necting rod bolt sections.

(15) Install the connecting rod cap with the front mark facing
toward the oil pumyp side.

(16) Prevent the crankshaft from turning, using the foliowing
SST.
8ST: 09210-87701-000

(17) Thinly apply engine oil to the connecting rod cap attach-
ing nuts. Tighten the nuts to the specified torque evenly
over twa or three stages.

Tightening Torque: 3.5-4.5 kg-m (25.4 - 32.5 fib)

(18) Perform the operations described in the steps (1)
through (18) for each cylinder.

EM-115
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{19) Remove the flywhee!.
{20} Remove the following SST.
SST: 09210-87701-000

3. Instaliation of oil pump
(1) Apply the Three Bond 1207C to the oil pump instailation
surface of the cylinder block, as indicated in the right
figure.
(2) Replace the “O” ring of the oil pump with a new part.

(3) Apply engine oil to the inner surface of the oil seal. Install
the oil pump to the cylinder block. Perform tightening to
the specified torque.

Tightening Torque: 0.6 - 0.9 kg-m (4.4 - 6.5 fi-Ib)

4. Installation of oil seal retainer
(1) Apply the Three Bond 1207C to the oil seal retainer in-
staliation surface of the cylinder biock, as indicated in
the right figure.

(2) Apply engine oil to the inner surface of the oil seal. Install
the oil seal retainer to the cylinder block. Perform tighten-
ing to the specified torque.

Tightening Torque: 0.6 - 0.9 kg-m (4.4 - 6.5 ft-Ib)

EM—116
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5. Install the oil strainer with a new gasket interposed.

6. Installation of oil pan
(1) Apply the Three Bond 1207C to the oil pan installation
surface of the cylinder block, as indicated in the right
figure.

(2) Place the oil pan gasket.

NOTE:

Ensure thatthe end section of the oil pan gasket is overlapped
at least 10 mm (0.39 inch) with the Three Bond 1207C.

(3) Install the oil pan. Tighten the oil pan attaching nuts and
- boltsto the specified torque over two or three stages.
Tightening Torque: 0.7 - 1.2 kg-m (5.1 - 8.6 ft-lb)

7. Install the rear end plate.

EM-117
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8. Installation of flywhee|
(1) Install the flywheel on the crankshaft.

WHEBE-Fils

{2) Application of flywheel bolt sealing material
(© Wash the flywheel bolts. Then, degrease and dry
them.
NOTE:

When degreasing the beits, remove any oil complete- |§

Three bond

ly, using a solvent such as a degreasing spraying
agent or aicohol.

CAUTION:
e Make sure that no bond nor other foreign matter,
such as dust, gets to the bolts. WNBS-ENMED
» Evenwhen new bolts are used, be sure to perform this
operation.

@ Check the flywheel bolts for damage. Replace any flywheel bolt which exhibits damage with a new
one.
CAUTION:

Even when a new bolt is used, be sure to perform the operation in the step @.

Clean the flywheel bolt threaded holes at the rear end section of the crankshaft. Degrease and dry
them.,
CAUTION:
¢ Make sure that no bond nor other foreign matter, such as dust, gets to the bolt threaded holes.
» As for degreasing, wipe off any oil from the threaded portion with a cloth damped with afcohol.
» Neverallow alcohol to get to resin or rubber parts, specifically, the rear oil seal.

@ Clean the bolt seating surface of the flywheel and degrease it.
NOTE:
» As for degreasing, wipe the bolt seating surface with a cloth damped with alcohol.
» Never allow alcohol to get to resin or rubber parts.

® Apply two to three drops of the Three Bond 1324 to the forward end of the threaded portion of each
fiywheel bolt.
CAUTION:
» ifthe Three Bond 1324 is applied excessively beyond the specified amount, the oil will penetrate
up to the bolt seating surface. This may cause loosening of the bols.
* Never use bond sealers other than the designated one.
» Never allow the bond sealer to get to resin or rubber parts.

EM-118
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(3) Tighten the flywheel attaching bolts temporarily to the
specified torque in the sequence indicated in the right
figure.

Tightening Torque: 4.5 - 6.5 kg-m (32.5 - 47.0 ft-Ib)

NOTE:

Prevent the crankshaft from turning at the ring gear sec-
tion, using the following SST.

S8T: 09210-87701-000

CAUTION:

When tightening the bolt, make sure that no bond is
present on the bolt seating surface.

1f the bond cozes out, perform the operations again, start-
ing the step (2).

(4) Tighten the flywheel attaching bolts to the specified
torque in the sequence indicated in the right figure.
Tightening Torque: 8.0 - 10.0 kg-m (57.9 - 72.3 ft-Ib)

(5} Measure the flywheel runout, using a dial gauge.
Allowable Runout Limit: 0.1 mm (0.0039 inch)

NOTE:

Replace the flywheel if its runout exceeds the allowable
lirnit.

9. Assembily of clutch disc and pressure plate
(1) Insert the following SST inta the crankshaft rear end.
SST: 09301-87601-000

(2) Install the clutch disc,

{3} Install the pressure plate, lining up the locating pin of the
pressure plate. Tighten the attaching bolis to the
specified torque.

Tightening Torque: 1.5- 2.2 kg-m (10.8 - 15.9 ft-Ib)

WHIS-EMA06

10. Install the thermostat in the cylinder block in such a way that
the jiggle pin section may come at the upper side.
CAUTION:

Make sure to install the jiggle pin of the thermostat in the cor-
rect direction. Failure o observe this precaution will be cause
of overheating.

Jiggle pin

WNAZ EM407
EM-119
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11. Install the water inlet.
Tightening Torque: 0.6- 0.9 kg-m (4.4 - 6.5 ft-ib)

12. Installation of water pump
(1) Install a new water pump gasket on the cylinder block.
(2) Install and tighten the water pump to the specified
torque.
Tightening Torque: 1.5 - 2.2kg-m (10.8 - 15.9 ft-Ib)

NOTE:
When the stud bolts have been repiaced, apply the Three
Bond 1377B to the threaded portion at the cylinder block side.

13. Install the alternator bracket.
Tightening Torque: 3.5 - 5.0 kg-m (25.3 - 36.2 ft-ib)

14. Assemble the tensioner tension spring as indicated in the
right figure. Push the tensioner to the alternator side as far
as it will go, Tighten the tensioner temporarily.

15. Install the crankshaft pulley flange in such a way that its
recessed side may come at the cylinder block side.
16. Instali the crankshaft timing belt pulley.

EM-120
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17. Install the crankshaft timing belt attaching bolt. Tighten the
bolt to the specified torque.
Tightening Torque: 9.0 - 10.0 kg-m (65.1 - 72.3 ft-ib)

NOTE:
Prevent the crankshaft from turning, using the following SST.
SST: 09210-87701-000

WHNBB-EM413

18. Install the compressor mounting bracket,
Tightening Torque: 3.0 - 4.5 kg-m (21.7 - 32.5 ft-lb)

WNEB-EM414

19. Install the oil cooler.
(Oil cooler-equipped vehicle only)
{1) Install a new “O” ring.
(2} Connect the oil cooler hose to the oil cooler.
(3} Place the rib for locating the oil cooler to the cylinder
block. Then install the oil cooler with the set bolts.

WRES-EM9Z23

(4) Tighten the set bolts to the specified torque using the fol-
lowing SST.
SST: 09268-87704-000
Tightening Torque: 2.5 - 3.5 kg-m (18.1 - 25.3 it-Ib)

WHNBS-EM415

(5) Connect the oif cooler inlet pipe into the oil cooler hose
and install the hose band.

(6) Install the oil cooler pipe to the cylinder block with a new
gasket interposed.

WNEBS-EMA1E

EM-121
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20. Installation of oil filter
(1) Thinly apply engine oil to the oil seal of the oil filter.

{2) Screw in the oil filter until the oil seal of the oil fitter comes
in contact with the oil pump or the contact surfaceof the
oil cooler.

(3) Then, rotate the oil filter further one compiete turn (360
degrees), using the following SST.

'SST: 09228-87201-000

21. Instaliation of oil pressure switch
(1) Ciean the threaded portion of the oil pressure switch.
Wind seal tape around the threaded portion.
(2) Tighten the oil pressure switch to thespecified torque
using a long box wrenchhaving a hexagonal hole.
Tightening Torque: 1.2 - 2.0 kg-m (8.7 - 14.5 ft-ib)

22. Install the alternator.

ASSEMBLY OF CYLINDER HEAD

1. Align the drilled mark of the crankshaft timing belt pulley with
the indicator of the oil pump.

2. Install the cylinder head gasket on the cylinder block,

EM-122
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3. Turnthe crankshaft, until the *F” mark of the camshaft timing
belt pulley comes exactly at the top position.

4. |nstall the cylinder head assembly on the cylinder block,
NOTE:
Be very careful not to damage the cylinder head gasket and
cylinder head gasket surface.

5. Apply engine oil fo the threaded portion of each cylinder

head bolt. install the bolts to the cylinder head.

NOTE:

« As for the two bolts at the distributor side, use the bolt
whose nominal length is 112 mm (4.41 inch), which is

- - shorter than that of others.

» The cylinder head bolt attaching holes provided on the
cylinder block should be dry condition.

WNSE-EM422
8. Tighten the cylinder head bolts evenly over two or three
stages to the specified torque, following the sequence ~ ~
shown in the right figure.
Tightening Torque: 6.0 - 6.8 kg-m (43.4 - 49.2 fi-Ib) (}) (53 (.;) ? 9
9 3 1 B
O @ @) O O
R S
WNEE-EM422

INSTALLATION OF CYLINDER HEAD COVER Identification mark
1. Check the cylinder head cover gasket for damage, o W _
Replace the cylinder head cover gasket if it is damaged.
2. Removal of cylinder head cover gasket
(Oniy case where such replacement is required:)
Remove the cylinder head cover gasket from the cylinder
head cover. Install a new cylinder head cover gasket in such
a way that the identification mark comes at the intake side.

3. Check the spark piug tube grommets for damage.
Replace any grommet which exhibits damage.
{See page EM-68.)

EM-123
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4. Wipe off any oil from the cylinder head cover gasket surface
of the cylinder head.

5. Apply the Three Bond 1104 to the mate surface of the
cylinder head with the camshaft bearing caps No. 1 and No.
5, but only to those sections which contact the cylinder head
gasket.

8. Install the cylinder head cover to the cylinder head. Tighten
the cylinder head cover attaching bolts to the specified
torque, following the sequence in the right figure.

Tightening Torque: 0.3 - 0.5 kg-m {2.2 - 3.6 ft-lb)

7. Connect the resistive cords to the distributor spark plug. At-
tach the resistive cords 1o the clamp.

8. Connect the PCV hose to the cylinder head cover.
NOTE:
The side that the paint mark is daubed should be connected
to the cylinder head cover side. (Only for carburetor-equipped
vehicles)

9. Connectthe water hose to the cylinder block. (HD-C engine)
Connect the water hose fo the throttle body. (HD-E engine)

EM-124
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10. Replace the "0 ring of the oil level gauge guide with a new
‘0" ring.

11. Insert the oil level gauge guide into the cylfinder block.
12. Install the oil level gauge guide attaching bolts.
Tightening Torque: 1.9 - 3.1 kg-m (13.7 - 22.4 ft-Ib)

13. Install the oil level gauge.
14. Installation of timing bett
(1) Check the timing beit.
(See page EM-25.)
(2) Instali the timing belt.
(See page EM-27.)

15. Install the timing belt cover.
(See page EM-30.)

16. Install the crankshaft timing belt pulley.
Tightening Torque: 2.0 - 3.0 kg-m {14.5 - 21.7 ft-Ib)

NOTE:
Prevent the crankshaft from turning, using the following SST.
88T. 09210-87701-000

EM-126
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17. Installation of the fluid coupling fan
(1) Install the water pump pulley onto the position.,
(2) Install the fiuid coupling fan to the water pump by means
of four bolts through water pump puiley.
Tightening Torque: 1.0 - 1.8 kg-m (7.2 - 13.0 ft-Ib)

NOTE:
Be sure that the water pump pulley is not ride over the spigot
section of the water pump puliey.

18. Installation of the V belt

(1) Install the V belt.

(2) Perform the adjustment in such 2 way that the deflection
at the midpoint between the water pump puliey and the
alternator may become the specified value when aforce
of 10 kg (22 Ib) is applied to the midpoint.

Specified Belt Deflection
New Belt: 5-7 mm (0.20 - 0.28 inch)
Used Belt: 6-8mm (0.24 - 0.31 inch)

NOTE:

* “New belt” refers to a belt with has been used iess than
5 minutes on a running engine.

* ‘“Used belt" refers to a belt which has been used on a run-
ning engine 5 minutes or more,

EM-126
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ENGINE INSTALLATION

1. Place the engine in the engine compartment.
CAUTION:
Be careful not to allow the engine to hit the vehicle body and
or other parts.

2. Connect the engine mounting to the engine mounting sec-

tion of the chassis with two attaching bolts.

NOTE:

* When connecting the engine mounting section, using a
chain block, adjust the engine position to such a point that

- the engine mounting can be installed.

¢ There are two engine mounting section which is both side
of the right hand and the left hand.
Tightening Torque: 3.0 - 4.5 kg-m (21.7 - 32.5 ft-Ib)

3. Insert the transmission input shaft into the clutch disc.
NOTE:
While supporting the transmission assembily with g transmis-
sion jack, install the transmission assembiy to the engine.

4. Connectthe cylinder block fothe fransmission case assemb-
ly with the six attaching bolts temporarily.

NOTE:
At that time, the starter motor and the attaching bolts does
not connect.
WHEBE-EME21
5. Install the starter motor to the engine block with attaching
bolts.
Tightening Torque: 5.0 - 7.0 kg-m (36.2 - 50.6 ft-b)
WNES-EM522
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8. Tighten the attaching bolts between engine side and trans-
mission side.
Tightening Torque: 5.0 - 7.0 kg-m (36.2 - 50.6 ft-Ib)

7. Remove the transmission jack.
8. Remove the chain biock from the engine.

8. Connectthe exhaust pipe o the exhaust manifold with a new
gasket interposed.
Tightening Torque: 3.5 - 5.0 kg-m (25.3 - 36.2 ft-Ib)

10. Installation of engine wire for ECU.
(1} Install the engine wire connector for ECU to the cowl side
panel of passenger seat side through the dash panel,
(2) Connect the engine wire connector to the engine control
computer assembly (ECU).

11. Connect the foliowing wiring harness. (See pages EM-133,
EM-141)
(1) The cow! wire and alternator wire.
(2) The engine wire and fuse block connector
(3) The engine wire clamp at the cylinder block
(4) The oxygen sensor connector
{HD-E engine only)

12. Connectthe heater hose of inlet and outlet at the dash panel,

EM--128
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13. Install the serge tank stay No. 2 between engine mounting
bracket and intake manifold. {HD-E engine only)
Tightening Torque: 1.5 - 2.2 kg-m (10.8 - 15.8 ft-1b)

14. Connect the accelerator cable 1o the position.

15. Clamp the accelerator cable to resistive cord No. 1 by using
the clamp. (Only for L.H.D. carburetor-equipped vehicles)

16. connect the coupler of wiring harness of the distributor.

17, Connect the resistive cord from the ignition coil.

18. Connect the pressure sensor 0 the dash panel.
(HD-E engine only)

19. Connect the idle-up VSV to the dash panel
{HD-E engine only)

20. Connect the fuel hose to the fuel filter.
21. Connect the fuel return hose.

22. Connect the outer vent hose to the charcoal canister.
(GCC specification only}

23. Connect the hose between the charcoal canister and throt-
tle body. (HD-E engine only)

WINEBRE-EM53Z

EM-129
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24. Place the radiator fan shroud to the cooling fan side.
25._ Install the radiator in the engine room. Then, tighten the at-

taching bolts.

26. Install the radiator fan shroud with two attaching bolts.

NOTE:
Before attaching the {an shroud to the radiator, insert the lock

section of the fan shroud o the lower saction of the radiator.

27. Connect the radiator hose No. 1 and No. 3 to the radiator.
28. connect the air bleed hose from the intake manifold to the

radiator upper tank.

29. Clamp the ciutch cable on the fan shroud with the two

clamps.
30. install the reserve tank to the radiator.

31. Installation of air cleaner assembly
(1) Install the air cleaner assembly on the carburetor by the
attaching bolts ¢f air cleaner brackets and wing nut.

(HD-C engine)
(2) Install the air cieaner assembly on the left hand side of
the engine room by the three attaching bolts.

{HD-E engine)

EM-130
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32. Installation of air cleaner hose agssembly
(1) Installthe cool air intake to the air cleaner inlet by the two
bolts and the clamp. (HD-C engine)
(2) Connect the vacuum motor hose and the hot air intake.
(except for GCC specification)

(3) Install the air cleaner pipe sub assembly and cool air in-
take duct by the three clamps and four boits.
(HD-E engine)

(4) Connect the two vacuum hose for idle-up and for power
steering. (HD-E engine)

33. Filt the engine coolant.
(See page CO-3)
34. Fill the engine oil.
(See page LU-5)
35. Place the battery on the battery carrier.
Then, instali the battery hold-down clamp.
NOTE:
Care must be exercised so as not to damage the battery due
1o excessive tightening of it.

WNGSE-EM540

36. Connect the wire of the positive terminal to the battery posi-
tive (£ terminal.

37. Connect the battery ground cable to the negative ) terminal
of the battery.

38. Shaft the engine. Ensure that the engine exhibits no leakage
of cooling water or oil. Then, stop the engine.

39. Install the engine hood.

40. Connect the window screen washer hose.

41. Install the radiator grill.

EM-131
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OPERATION OF WIRE HARNESS

1. General Instructions

(1) Never pulithe connectors or step on them during the wire
harness transport or assembly.

(Prevention of pulling-out of terminais, connector ¢cracks,
deformation and so forth)

(2) Care must be exercised to ensure that no scratch is
made to the wire harness by burrs or edges during the
wire harness transport or assembly.

(Prevention of scratches to the outer trim, electrical in-
sulators and so forth)

{3) Clamping method

+ Inthe case of resin clamps, ensure that the clamp sec-

tion is fitted in the body hole.

NOTE:
Ensure that the clamp will not be detached when it is pulled
lightly in the arrow-headed direction.
(Prevention of interference due to the detachment of the
clamp)

+ Inthe case of metal sheet welded clamps, be sure to
assemnbie the harness in such a way that the harness
will not come in contact with the welded surface,
(Prevention of wire harness damage due to welding
burrs)

» In case that the locating guide of the clamp position
or the clamp mark is clamped, make sure that the
clamp is located within the guide. As for the clamp at
the clamp mark section, ensure that the clamping is
made at a point within £ 10 mm.

(Prevention of slackness or interference)

EM-132
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(4) Terminals and connectors
» Perform the connection of connectors positively.
+ Connector with lock.......... Ensure that the
lacking is made.
» Connector without lock ..... Connect the connector
positively until
it stops.

» Retention by screws
» When the tightening torque is specified, be sure
to observe the specification strictly.

{The tightening torque is posted in the table Terminal is bent.,
separately.) z
» Ensure that the staked section may not come on e

the assembiling surface.

« After completion of the tightening operation, light-
Iy pull out the terminal. Ensure that there is no
slackness.

{Correct) (Wrong)

» When performing other operations, care must be ex-
ercised to ensure that no connected connector is
detached by pulfing out the wire harness forcibly.
WHBBE-EMS0T

2. Work Procedure for Tightening-up Type Resin Clamps
{Work procedure}
When the tightening-up type resin clamps are esmployed,
do not use any pliers, cutting pliers or the like.
{Reason)
Prevention of clamps being cut or scratched

Resin clamp Tool

WNS2-EMBE00

EM-133
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3. Tightening Torque Table

Tightening torque
Nea. Parts Fastener (kgtcm) Remarks
1 Alternator (+B) M6 nut 50-80
2 Battery terminal {1) M&nut 50-80
(2) MSnut 80-120

3 Starter (+B) ME nut 100 - 160
4 Battery cabie (O M1i2bolt 350- 550
5 Ground M6 bolt 70-100
WS- EMS10
EM-134
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4, Engine Wire Harness for HD-C engine

Distributor
|

To carburetor

Clarnp bracket

&

N
<&

__Engine hanger

f
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.“é!\ , Engine wire No. 4
‘k,_i'_, Alternator
o | /e
s
,""‘E'/ )
P A f. =y
"z“i \E"‘ =) .- o O 10 battery (&
&, To battery ©
ol |
Engine wire No. 3 E
To 4WD switch Mounting bracket Engine wire No. 3
backup lamp switch ] Starter
Fig.1
Ng. Work procedure Parts Contra] item
1 Secure the connector at the engine wire No. 4 to the A Ensure that the connector is inserted positively.
bracket clamp.
2 Route the aklternator wire under the heater hose. B Ensure that the wire for alternator is routed below the
heater hose.
3 Route ths wire for 4WD switch and backup lamp C Ensure that the wire for 4WD switch and backup
switch underneath the wire for cowl, lamp switch is routed underneath the wire for cowl.
4 Tighten the alternator terminal B in such a direction D Ensure that the harness points toward exactly back
that the harness points exactly toward the back of the of the alternator.
alternator,
5 Install the angine wire No. 3 in such a way that its E Ensure that the staked section comes at the lower
staked section may come at the lower side in relation side.
with the attaching bolt.
WHBSE-EMS511
EM-135
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5. Engine Wire Harness for HD-E engine

Intake temperature sensor
{brown) \

./’

Pressure sensar

idle-up V8V
Distributor \aie-up 4
{green} -

To injector

{7 Water temperature sensor

,r\ Throttle sensor

Relay box

Engine ground

b

X £t A
Bt £y =\ Engine wire
Oz sensor RS .’ 7 No. 3
{vellow) ToECU a W, E
{inside the 5 =
vehicie) £ / &
obetey© SN / Engi i
Zaly ngine mounting
Q”@('
i i .3
Engine wire No ”Q Pl Starter
Stakad section Y _
Mounting bracket 12 To backup long switch, 4WD switch
Fig. 2
No. Work procedure Parts control item
1 Route the alternator wire under the heater hose and A | Ensure that the alternator wire is routed under the
above the engine wire No. 3 (A). heater hose and above the engine wire No. 3 (A).
2 Instail the engine wire No. 3 in such a way that its B Ensure that its staked section (A) comes at the lower
staked section (A) may come at the fower side in side of the attaching bolt.
relation with the attaching bolt,
3 Install the harness at the section C in such a way that ] Ensure that the white marking comes at the exact top
the white marking may came at the exact top position. position. (Ensure that the junction of the injector with
the intake air temperature sensor comes at the
exactly top position.)
4 Tighten the alternator terminal B in such a direction D Ensure that the harness points exactly toward the
that the harness points exactly toward the back of the back of the alternator.
alternator.
5 As for the clamp provided at the forward edge of the E Ensure that the embraced section is retained
intake manifold, install the ciamp in such a way that it positively by the claw.,
may embrace the harness. Also, bend the claw.
6 Install the common clamp at the mating section with F Ensure that the ECU harness paints horizontally and
the transmission in such a direction that the ECU toward the outside.
harness may point horizontally. {Fig. 2)
7 Route the junction of the pressure sensor G Ensure that the junction of the pressure sensor with
the idle-up VSV is not routed below the main harness.
WHBBE-EMS12
EM-136
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6. Starter Harness
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|
B /\ o
1 |o
!/
: F4
A
a Conventional Type
D
Reduction Type ‘
Fig. 4
No. Work procedure Parts Control item

1 Inthe case of conventional type, connect the starter A Ensure that the connection is made after the option

after removing the option tape retainer. tape retainer has been removed completely.
2 Route the harness along with starter. B Ensure that the harness is routed along with the

starter and it is not floated.

3 Instzil the terminal B of starter in parallel with the c Ensure that the terminal B is tightened in parallel with

terminal 5T, the terminal ST.
4 After the terminal B has been tightened, cover the D Ensure that the terminal is covered fully with the cap.

terminal with the cap.

WHNABE-EM514
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7. Harness Around Radiator Support

Radiator reserve tank

Power steering
reserve tank

Relay block

Downloaded from www.Manualslib.com manuals search engine

Fig.5
Ng, Work procedura Parts Control itemn

1 Clamp the harness leading to the relay block and the A Ensure that each of the harness and hoses is
reserve tank-to-ragiaor hose. clamped positively,

2 Route the harness leading to the relay block below B Ensure that the harness is routed below the lower
the lower surface of the radiator support and through surface of the radiator support and through the
the side of the apron, outside of the power steering reserve tank. Also,
Clamp the harness by means of the clamp located at ensure that the edges of the clamps are overlapped
the lower surface of the radiator support (A). (A).

3 Connect the connectar {water-proof type, with one C Ensure that the lock of the connector is fitted
pole colored biack) to the relay block positively. properly. Also, ensure that the connector is secured
Secure the hamess to the cowl section at the side of to the claw at the side of the relay block,
the reiay block.

4 Insert and secure the built-in clamp of the harness D Ensure that the clamp is inserted and segured
into the bracket of the radiator. positively in place,

WNBAE-EM515
EM-138
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8. Hamess Around Battery

Relay biock
{EFi only)

Fusible link box terminal //’f.;—:-f'%‘ﬁﬁ

{EF1 only) {}
Fusible link terminal % !
Starter cable

Fusible link box
(EFT only)

Clutch
cable R.H.
Not to exceed .
30 degree |/ ?;Z%”ng
|

i

Relay block

Cowl wire l'\

------
_________

-------- Power
Z steering
pipe

' Engine & Power steering ~ Power steering
wire £ reserve tank hose
~H Fig. 51
"*.,“ "1 To engine bracket
¥ o> To starter
Fig.5
No. Work procedurs Parts Control item

1 Perform assembly so that the bert member [ Jof A Ensure that the terminal does not ride on other parts.
the fusible link box terminal may not ride on the
starter cable and fusible link terminal, {Fig. 6)

2 Instal! the following parts to the battery () terminal in B Ensure that all parts are assembied as specified,
this sequence: (1) starter cabia (2) fusible link
terminal and (8) fusible link box terminal. (Fig. 6)

3 Clamp the battery cable (3) leading to the cowt at the c Ensure that the cabie is clamped securely to the
side of the carrier. bracket.

4 Instadl the battery terminal (3} in such a direction that D Ensure that the terminaf assumes an angle of not
the terminal assumes an angle not to exceed 30 more than 30 degrees.
degrees inward as viewed toward the front of the
vehicle. (Fig. 6-1)

5 Route the battery terminal (<) cabie below the clutch E Ensure that the battery cable is routed above the
cable on R.H.D. vehicle. Also, instali the terminal at clutch cable and the terminal assumes an angle of
an angle of 45 degrees inward as viewed foward the 45 degrees.
rear of the vehicle. (Fig. 6-1)

& When the battery cable (3} is clamped at the clamp F Instail the cowl junction comes at the front side of the
guide section, install the clamp in such a way that the vehigie,
cow! juncticn may come at the front side of the
vehicle. (Fig. 6-1)

7 Route the cowl junction and harness leading to G Ensure that the cowl junction and harness leading to
fusible fink box through between the power steering fusibie fink box is routed through between the power
hose and the battery. (Fig. 2) steering hose and the battery,

B Route the battery cable (©) above the power stesring H Ensure that the battery cable () is routed above the
pipe. {Fig. 2) power steering pipe.

g Secure the relay box-to-fusible link box wire and the ! Ensure that the wires are ciamped securely.
cable leading to the battery by means of band
clamps.

EM-139
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g, Oll Pressure Switch Harness

\/\/
_—__-____'_'-———__
S <L)
—_— (81L&
—_—
-________‘_‘—_'————

Beit cover

Engine hanger

Engine hanger

Qil pressure switch
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ﬁg. 6
No. Work procedure Parts Control item
1 Install the harness between the oil pressure switch A Engure that the harness is not interfering with the belt.
and the clamp in such a way that it exhibits no
stackness.
2 tnstall the side clamp of the engine hanger at a point B Ensure that the clamp is directed as indicated in the
backward from the cover tightening surlace. (As view from top above.
viewed from top)
WNBBE-EMS17
EM-140
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[HD-ENGINE]

EMISSION CONTROL SYSTEMS

[HD-C Engine]
PURPOSE OF SYSTEM EC-~ 2
COMPONENT LAYOUT & SCHEMATIC

DIAGRAM EC- 3
POSITIVE CRANKCASE VENTILATION

{PCV) EC- 4
FUEL EVAPORATIVE EMISSION

CONTROL SYSTEM EC-10
[HD-E Engine}
PURPOSE OF SYSTEMS EC-13
POSITIVE CRANKCASE VENTILATION

SYSTEM (PCV) EC-14
COMPONENT LAYOUT & SCHEMATIC

DIAGRAM EC15
FUEL EVAPORATIVE EMISSION CONTROL

(EVAP) SYSTEM EC-16
THROTTLE POSITIONER (TP}

SYSTEM EC-18
THREE-WAY CATALYST (TWC)

SYSTEM . EC-19

WNES.ECDO1

EC-1
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[HD-C Engine]
PURPOSE OF SYSTEM
System Abbreviation PURPOSE
Positive crank case ventilation PCV Eﬁ?;’gﬁ;gﬁ% gases from being released to
Spark delay system 8D Reduces HC and NOx.
Choke breaker system ce Reduces HC and CO,
Throttle positionsr systetn TP Reduces HC and CO.
Fusl evaporative emission control system _— Reduces HC.
WNaB-ECO02
EC-2
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COMPONENT LAYOUT & SCHEMATIC DIAGRAM

Air gleaner

|

e __‘:“\\
A !
ot S fl|'rfr\——’..- ‘\ i
—== \l"y«---j/h =
T ____‘:/ ———— 1
Choke breaker

Gas filter
TVSY
Yacuumn motor
Ai cleaner L7
H
Hot air I il
TG
. i |53 ©Choke breaker
Distributor Slow qui -
stenaid vatve Ty &
| | Second stage
First slage
Cylinder head cover
{OH Blker cap)
WHNBE-ECO04
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POSITIVE CRANKCASE VENTILATION (PCV)

To combat with air-pollution problems, the engine is equipped with a sealed type positive crankcase ventila-
tion system in order to prevent blow-by gases generated inside the crankcase from being released into the
atmosphere.

The blow-by gases generated inside the crankcase flow into the cylinder head side through the gas passages
of the cylinder block.

When the throttle valve opening degree is small, first the oil in the blow-by gas is separated by the oil separator
provided at the cylinder head cover. Then, the blow-by gases flow from the carburetor heat insulator section
to the intake manifold. Thus, the gases are sucked into the cylinder and burned there again.

At this time, fresh air flows from the upstream of the throttle vaive into the cylinder head cover. The air flow rate
is restricted by a jet located at the cylinder head cover, thus stabilizing the engine idling.

When the throtile valve opening degree is great andfor a large amount of blow-by gases are generated, the
blow-by gases flow through both the upstream and the downstream of the throttle valve and are sucked into
the combustion chamber.

— (Crankcase gas
==+ Fresh air

HD-C engine
WMNES-ECO0S
INSPECTION OF PCV HOSE & CONNECTION
Visual inspection of hoses and connection
Check the hoses for improper connections, cracks, leak or
damage.
Replace or repair any part which exhibits defects.
WHNEB-ECDOE

EC~4
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SPARK DELAY SYSTEM

During an acceleration period, this system reduces the HC and NOx emissions generated during the transient
period by retarding the ignition advance timing temporarily. This is accomplished by means of the VTV which

retards the application of a negative pressure being applied to the main diaphragm of the distributor vacuum
advancer through the carburetor advance port,

Auxiliary diaphragm chamber

= port
i

Advance [

4
© @ K Main diaphragm chamber ‘—Z_l > 2%
f [
' T

VTV
=

Check of Ignition Timing
1. Warm up the engine thoroughly.
Stop the engine. Remove the VTV.

2. Inspection of VTV
(1) Blow your breath into the VTV carburetor side (side B).
Ensure that the air passes through without restriction.
If significant restriction exists, replace the VTV.
(2) Blow your breath into the VTV distributor side (side A).
Ensure that there is restriction.
If no restriction exists, replace the VTV.

3. Install the VTV to the engine.

EC-5
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CHOKE BREAKER SYSTEM

This system opens the choke valve during a period immediate-
ly after starting so as to reduce the HC and CO emissions.

Operation

During a period immediately after starting, negative pressure is
applied gradually to the first stage of the choke breaker
diaphragm. Consequently, the choke valve is opened slightly.
When the water temperature is low, the atmosphere is applied
to the second stage of the choke breaker diaphragm via the
TVSV. Thus, the second diaphragm remains inoperative.

WHNAE-ECD0

When the temperature reaches a certain level as the cooling
water temperature rises, the negative pressure of the intake
manifold starts to be applied to the second stage of the choke
breaker diaphragm via the TVSV.

As a result, the choke valve opens further, thereby preventing
the air-to- fuel ratio from becoming too rich.

WhNgB-ECO11
Switching Temperature of TVSV
K-M
J-M
Above 15°C (59°F)
About 25°C (77°F)
WNBBECO12

Inspection of choke breaker system
1. Inspection of TV3V with cold engine
(1) Start the engine.
(2} With the coolanttemperature below 15°C (59°F), discon-
nect the vacuum hose from choke breaker diaphragm B

and check that the choke linkage does not move. e T ,
(3) Reconnect the vacuum hose to diaphragm B. hee ey 1
j J-' 1-': / , 7 o Choke bréaker
LA { " %\ “=diaphragmB
WNBA-ECO13
2. Inspection of jet and diaphragm A = _ Jet
(1) Disconnect the vacuurn hose from the choke breaker @ ~ 7
diaphragm A and check linkage moves.

(2} Reconnect the vacuum hose to diaphragm A and check ':“-
that the choke linkage moves within the specified time g"ﬁ# 7
after reconnecting the hose. AN
Specified Time: 1 - 5 seconds N

Diaphragm A~~~ \ 5.~

EC-6
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3. Inspection of TVSV and diaphragm B with warm engine
(1) After warming up the engine, disconnect the vacuum
hose from diaphragm B and check that the choke linkage
returns,
(2) Reconnect the vacuum hose to diaphragm B.

= = i ) A I|
gl s /il
If no problem is found with this inspection, the system ey Disconnect '
is okay; otherwise inspect each part. ey J i V
= Shiapd
Qiaphragm B
WNBA-ECD15

Unit inspection of choke breaker
1. Inspection of jet
{1} Check the jet by blowing air frorm each side.
(2) Ensure that there is no restriction if the air blows form the
gas filter side.

2. Inspection of choke breaker diaphragms
{1) Check that choke finkage moves in accordance with ap-
plied vacuum.

3. Inspection of TVSV

(1) Drain the cooling water from radiator into a suitable con-
tainer.

(2) Disconnectthe vacuum hose fromthe TVSV, and remove
the TVSV,

NOTE:

Be very careful not to damage the TVSV by hitting it to the

by-pass pipe.

(3) Cool the TVSV thermo sensing section to below 12°C Beiow 12°C
(54°F), and check that air fiows from pipe M to pipe J.

WNBS-ECO1S

EC-7

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EMISSION CONTROL SYSTEMS

(4) Heatthe TVSV more than 30°C (86°F), and check that air
flows from pipe M to pipe K.

THROTTLE POSITIONER (TP) SYSTEM

Operation

For the purpose of reducing the CO and HC emissions, the throt-

tle positioner prevents the throttle valve from being closed sud-
- denly during the engine braking period, utilizing a negative pres-

sure generated in the intake manifold.

inspection of throttle positioner system
1. Warm up the engine.
2. Disconnect the vacuum hose from the throttle positioner.
Plug the hole, using the following SST.
SST: 09258-00030-000

NOTE:
At this time, be sure that the throtle positioner shaft is
stretched fully.

3. Check that touch revolution speed is set.
Touch Revolution Speed: 1500 + 50 rpm

4. It not at specified speed adjust with throttle positioner ad-
justing screw.,

§. Hold the engine revolution speed at about 2500 rpm at least
five seconds by opening the throttle valve. Then, release the
throttle ever. Check that the time required for the engine
revolution speed to drop from 1500 rpm to 1200 rpm con-
forms to the specified value.

Specified Time: 0.5 - 5 seconds
If the time will not conform to the specification, check the
direction of the VTV. Then, proceed io check the VTV,

EC-8
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Inspection of VTV

1. Remove the VTV. Blow your breath into the VTV from the car-
buretor side (side B). Ensure that the air passes through
without restriction,
If significant restriction exists, replace the VTV.

2. Blowyour breath into the VTV from the throttie positioner side
(side A). Ensure that there is restriction.
If no restriction exists, replace the VTV.

WNEA-ECO2E

EC-O
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FUEL EVAPORATIVE EMISSION CONTROL SYSTEM (GCC
specifications only)

The fuel evaporative emission control system prevents the fuel evaporative emission generated inside the fuel
tank or the fioat chamber of the carburetor from being discharged to the atmosphere.

As the temperature rises, the pressure of the fuel evaporative emission generated in the fuef tank increases
while the engine is stopped. When this pressure rise exceeds a certain level, the check valve at the positive
pressure side is raised and the evaporative emission is absorbed into the activated carbon in a charcoal
canister.

When the engine starts running, the check valve at the negative pressure side opens so that any evaporative
emission stored in the canister may be sent to the combustion chamber to be reburnt there.

On the other hand, the fuel evaporative emission generated in the fioat chamber of the carburetor is sent into
the charcoal canister when the BVSV exceeds the set temperature (65°C, 149°F).

Carburetor float chamber

= S

Fuel tank

Charcosl # J

canister gl
——" Flow of purge air
= === —+ Flow of fuel vapor

WNBB-ECOZY
Inspection of fuel vapor lines, fuel tank X filler cap Emission-pipe
1. Visual inspection of fuel vapor line and connections Retum-pipe
Check the line and connections for loose connections, kinks Main-pipe ]
or damage. I

2. Visual inspection of fuel tank
Check the fuel tank for deformation, cracks or fuel leakage.

3. Visual inspection of fuel filler cap
Check the cap and gasket for damage or deformation.
Replace the cap, if necessary.

WRBS-ECO50

EC-10
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Inspection of Charcoal Canister
1. Disconnect the rubber hoses and remove the charcoal
canister.
NOTE:
Put a tag on each of the rubber hoses so that they may be
reconnected correctly to the original positions.
2. Visual inspection of charcoal canister case
Visually inspect the charcoal canister case for cracks or
damage.
WR8E-ECOe1
3. Check of canister for restriction
(1) With the pipe at the BVSV side plugged with your finger,
apply compressed air from the pipe at the fuel tank side.
Ensure that air leaks from the other pipe.
WRBE-ECDE2
(2) Apply compressed air from the purge side. Ensure that
no air continuity exists.
If the check results are unsatisfactory, replace the char-
coal canister.
WREE-ECDE
4. Cleaning of filter in canister
Clean the filter by blowing compressed air of 3 kgjf’cm2 (43
psi) into the tank pipe while holding the other upper canister
pipe closed.
NOTE:
« Do not attempt to wash the canister.
» No activated carbon should come out during the test.
5. Install the charcoal canister and reconnect the rubber hose.
WRSS-ECOB4

EC-11
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Inspection ot Outer Vent Vaive
1. Disconnect the rubber hose at the BYSYV side.

2. With the ignition key switch turned ON, blow air into the outer
vent valve. Ensure that no air continuity exists.
If air continuity exists, check to see if any abnormality is
present in the electric circuit of the outer vent valve. Then,
replace the outer vent valve, as required.
CAUTION:
Never inhale the air during the continuity inspection.

WNBG-ECU31

3. Withthe ignition key switch turned OFF, blow air into the outer

vent valve. Ensure that air continuity exists.

i no air continuity exists, check to see if any abnormality is

present in the electric circuit of the outer vent valve. Then,

replace the outer vent valve, as required.

CAUTION:

Never inhale the air during the continuity inspection.

4. Connect the rubber hose to the BVSV. Attach the hose
bands.

Inspection of BVSV
1. Remove the BVSV. \/
2. Check the air continuity of the BVSV under the foliowing am- (a’l —~
bient air temperature conditions,
Below 50 "C (122 °F) ....
No air continuity exists.
Above 65 °C (148 'F) ...
Air continuity exists.

3. Install the BVSV on the carburetor.

EC-12
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[HD-E Engine]
PURPOSE OF SYSTEMS

System Abbreviation Purpose
Positive crankcase ventitation PCv Reduction of biow-by gas (HC emission)
Fuel evaporative emission control EVAFP Reduction of evaporative HC emission
Throttle positioner TP Reduction of HC and CQ emissions
Three-way catalyst TWC Redugtion of HC, CO and NOx emissions
Electronic fuel injection” EF) Regulaticn of all engine conditions for reduction of

exhaust emissions

*For inspection and repairs of the EF! system, refer to the EF) section.
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POSITIVE CRANKCASE VENTILATION SYSTEM (PCV)

To combat with air-pollution problems, the engine is equipped with a sealed type positive crankcase ventila-
tion system in order to prevent blow-by gases generated inside the crankcase from being released into the
atmosphere.

The biow-by gases generated inside the crankcase flow into the cylinder side through the gas path of the
cylinder block. When the opening degree of the throttle valve is smali, oil in the blow-by gases is separated
by the oil separator provided at the cylinder head cover. Then, the blow-by gases are sucked into the cylinders
from the throttle body to be burnt there again.

Fresh air enters the cylinder head cover from the upstream path of the throttle valve. At this time, the air flow
rate is regulated by a jet provided at the cylinder head cover, thus stabilizing the engine idling. When the open-
ing degree of the throttle valve is large and/or when a large amount of blow-by gases are generated, the blow-
by gases are sucked into the combustion chambers both through the upstream path and the downstream path

of the throttie valve.
—= = Jet
1@ yd Oil separator
—-— e e — —— /

o5

| \ < oil baffle\ptate

= Blow-by gas
> Air

INSPECTION OF PCV HOSE & CONNECTION

Visual inspection of hoses and connections check the hoses and
connections for cracks, leakage or damage.
If any parts exhibit fault, replace or repair them, as required.

EC-14
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COMPONENT LAYOUT & SCHEMATIC DIAGRAM

Charcoal .

canister f-
&3

Gas \-::-_;%__J
filter
Pressure

AN
i Qf"\.’j@"l Sub

EC-15
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FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM

The fuel evaporative emission contro! system employs the charcoal canister type. The charcoal canister type
leads the fuel vapor into the charcoal canister which uses activated carbon to absorb HC emission. The
separated HC emission is drawn into the throttle body to be burnt together with mixture in the combustion

chamber.
Throttle bocy
D Check valve 2 Check valve 3 Safaty filter cap
U'l Check
valve 1
Charcoal
canister
Ti her: —_
0 atmosphere L Fuet tank
J
WNaS-ECO3
Pressure Canister check valve | Check valve
i Engine condition in safety Evaporated Fuel (HC)
condition in tank 1 o 3 fller cap
High pressure in When engine is HC emission is sucked into engine through
tank rotating: open | open |ciosed | closed | ol eanister
High vacuum in When engine is HC engine absorbed by charcoal canister is
tank rotating: open | closed | open open sucked into engine
gﬁ? pressure in ‘é“tfgggeeggme | closed | open |closed | closed | HG emission is absorbed by charcoal canister
HC emission remains absorbed by charcoal
High vacuum in When engine is canister. However, a part of HC emission is
tank stopped: Closed | closed | open open returned to fuel tank when negative pressure in
fuel tank becomes great

Inspection of fuel vapor lines, fuel tank & filier cap
1. Visuai inspection of fuel vapor lines and connections
Checkthe lines and connectionsior loose connections, kinks

or damage.

2. Visual inspection of fuel tank
Check the fuel tank for deformation, cracks or fuel leakage.
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3. Visual inspection of fuel filler cap _
Check the cap and gasket for damage pr deformation.
Replace the cap, if necessary. i

WRSE.ECOTI

Inspection of charcoal canister

1. Disconnect the rubber hose and remove the charcoal
canister.
NOTE:
Prior to disconnection of the rubber hose, put a tag on the
hose so that the original installation position may be known
easily.

2. Visual inspection of charcoal canister
Visually inspect the charcoal canister case for cracks or
damage.

WNB2-ECDH1

3. Check of filter for restriction
(1) Blow low pressure compressed air into the tank pipe.
Ensure that air flows without resistance from the other
pipe.
{2) Blow air into the purge pipe. Ensure that no air flows from
the other pipe.
Replace the charcoal canister, if it exhibits any defect.

WNES-ECO42

4. Cleaning of filter in canister
Clean the filter by blowing compressed air of 3 kg:;:’cm:2 (43
psi) into the tank pipe while holding the other upper canister
pipe closed.
NOTE.:
e Do not attempt to wash the canister.
e No activated carbon should come out during the test.

5. Install the charcoai canister and reconnect the rubber hose,

WHNBE-ECO43

EC-17

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EMISSION CONTROL SYSTEMS

THROTTLE POSITIONER (TP) SYSTEM

This system prevents the throttle valve from suddenly closing, thus reducing the CO and HC emissions.

N

|

Diaphragm spring

I Air vaive
WRE8-EC084
Conditions TP diaphragm Throttle valve
Idling Pushed in by return force of throttie valve Idle speed position
Normal driving Pushed out by diaphragm spring Opened position
Decsleration Pushed in by return force of throttle valve* §2g;it&°pe"s and then slowly closes to the idle

*At this point, the function of the air valve provided inside the TP diaphragm pravents the throttle valve from being closed suddenly,

Inspection of throttle positioner (TP) system
(See page MA-10)
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THREE-WAY CATALYST (TWC) SYSTEM

If this three-way catalyst, the oxidation of carbon monoxide (CO) and the reduction of nitrogen oxides {NOx)
contained in exhaust gas can take place simuitaneously. Thus, the three-way catalyst purifies the exhaust gas
by converting its harmful compenents gas into harmiess carbon dioxide (CO2), water vapor (H20) and nitrogen

{N2).

HC CO NOx

ll'["llllllllllll

B,
RN
NRRRNN

Ll
ARRHKRRRS

Three-way Catatyst {TWC)
{Manolithic)

WNES-ECO45

Exhaust gas component

T™C

Exhaust gas

HC, CO and NOx

Oxidation and reduction

COs2, Ha2C and Nz

inspection of exhaust pipe assembly
1. Check the connections for looseness or damage.
2. Check the clamps for weakness, bend or damage.

Inspection of heat insulator
1. Check heat insulator for damage.
2. Check for adequate clearance between catalytic converter

and heat insulator.
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Replacement of catalytic converter
CAUTION:
Do not perform any operation white the exhaust pipe is still
hot.

1. Jack up the vehicle and support it with safety stands.
(See page GI1-9)

2. Remove the boits at the front and rear of the converter.

3. Remove the converter and gaskets.

4. Place new gaskets on the converter front and rear pipes, and
connect the converter to the exhaust pipes.
5. Tighten the bolts.
Tightening Torque: 3.7 - 5.2 kg-m (26.7 - 37.6 fi-Ib)

EC-20

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

DAIHATSU

F300

[HD-ENGINE]

EFI SYSTEM

SYSTEM CIRCUIT EF- 2
SCHEMATIC DIAGROM EF- 3
PRECAUTION EF- 4
TROUBLE SHOOTING EF- 9
DIAGNOSIS SYSTEM EF- 25
ELECTRONIC CONTROL SYSTEM .......... EF- 47

WN2EE-EFOO1

EF-1

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EFI SYSTEM
SYSTEM CIRCUIT

(1e—43 abied 0] JBje) JEWINU [BUILLIG] O} JO} Sy)

105038 105uFS 105UDS =
aonyy 03035 AjeIItWa) DIMEmLG) 105085 iojaalu jang
‘I’_ uabig BEM IWENL} NS5y
; mw_ MW : dund
L [ang4

—0
—O

® ® 80 000 © 80 & 860 0000 "
® ® ® %E%o . ® o N?@
i R

NGy iauﬂeu.l
088100

e
ki

LTS
s

ASA dn-ap)

L

- Sl LORL0TY

Vi
10j3alu)
asn4

.

[+]
LUTEI LT ]
21
35A4
PS Wb zo |
19
jaufiews gl

s
o1 - T

s

ehbopp 5 awbug _m afinef
N 1 asny

Aijeg

WNSRE-ERD02

EF-2

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EFI SYSTEM

SCHEMATIC DIAGRAM

%hrome Pressure
SENSor regulator

I_(
;__” e
i : %) tank |
i : Intake air Pressure L
' T Etemper&tu’@ ] sensor Distributor
L SENsor 4
Alr
Filter vaive
Canister
Idle-up VSV
Relay
Fuel tank
Starter SW. - 7
Vehicle speed
Sensor ———
e ECU
Air condéiones
’ Electncal load
WNBSE-EFDOA

EF-3

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EFI SYSTEM

PRECAUTIONS

1.

The engine control system has seif diagnosis function. The ECU memorizes malfunction codes for mal-
functions which are occurring at present andfor occurred in the past.

Memorized malfunction codes are erased when the battery is disconnected. Be sure to read the diagnosis
code before starting any operations relating to the encountered malfunctions.

Before disconnecting the fuel line system, be sure to disconnect the cable (wire) from the negative ter-
minal of the battery.

The fuel line is pressurized to a pressure 2.5 atm. (2.55 kg;‘cmz) higher than the pressure inside the surge
tank. Therefore, when disconnecting the fuel line, be sure to prevent the fuel from splashing with a cloth
or the iike.

Do not allow gasoline to get to any parts made of rubber, leather, and/for resin.

When cleaning the engine compartment, be very careful to protect the electrical system from water.
WHABE-EFD04

'INSPECTION PRECAUTIONS
Maintenance Precautions

1.
2.

Ensure that the engine is correctly tuned up.

Precautions during gauge connection

(1) Connect the measuring terminal of the tachometer to the
negative (-) terminal of the ignition coil,

NOTE:

» The ignition coil has no terminal for external connection.
Hence, insert an adequate jumper cord from the backside
of the connector attached to the ignition coil. Then, con-
nect the. other end of the jumper cord to the measuring
terminal of the tachometer.

» For the purpose of connecting tachometer, the SST for
connecting to the distributor wire is available.

SS8T: 09991-87703-000

CAUTION:

o Never allow the tachometer terminal to touch ground as
it could result in damage to the ignitor and/or ignition coil.

* As some tachometers are not compatible with this igni-
tion system, it is imperative to confirm the compatibility of
your meter before it is used.

(2) Use the battery as power source for a timing light,
tachometer and so forth.

If engine misfire takes piace, the following measures should

be taken.

(1) Ensure that the battery terminals, ete. are connected
properly.

(2) Handle the resistive cords carefully.

(3) After completion of repairs, ensure that the ignition coil
terminais and other ignition system wires are recon-
nected securely.

Precautions during oxygen sensor handling

(1} Never drop the oxygen sensor or hit it to other objects.

(2) Do notsubmerge the oxygen sensor in water, nor putthe
oxygen sensor in water for the purpose of cooling it.

WNBEE-EFDOS

EF—4
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When the Vehicle is Equipped With Wireless Installation
{HAM, CB, etc.):
The ECU has been so designed that it is resistant to external in-
fluence.
However, if a vehicle is equipped with a CB wireless instaliation
and so forth (even if its output is only 10W), it may affect the ECU
adversely,
Specifically, if antenna or its cord is located near the ECU, the
ECU is liable to be effected adversely. Therefore, observe the
following precautions.
instalt an antenna at a place as far away as possibie from
the ECU.
The ECU is installed at the upper/inner section of the instru-
ment panel in front of the passenger’s seat. Therefore, the
antenna should be installed at the rear of the vehicle.
2. The antenna cord should be kept at least 20 cm (7.9 inch)
' away from the engine wire. Never wind the antenna with the
engine wire with tapes.
3. Adijust the antenna output correctly.
4. Never install a wireless installation with a high output on the
vehicle.

Air Induction System

1. Unless all of the oil level gauge, il filler cap, ventilation hose
and so forth are installed securely, engine tune-up can not
be performed properly.

2. If air leakage (air admission) is present between the throttle
body and the cyiinder head, the engine revolution speed can
not be adjusted.

Electronic Control System

1. When disconnecting the connector of the EFt system wiring,
prior to the disconnection, be sure to turn OFF the ignition
switch and pull out the back-up fuse. Or disconnect the
cable (wire) from the negative battery terminal.
When disconnecting the ECU connector, be sure to discon-
nect the cable from the negative battery terminat.

EF-5
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2. When installing the battery, care must be exercised not to
mistake the battery polarity.
3. Never apply strong impacts to the parts. Pay utmost atten-
tion during the installation/fremoval.
It is not permitted to reuse any EFl-related parts which have
been dropped or undergone strong impacts.
- During repairs, do not tamper those terminals other than
those specified.
Slight contact of terminals could damage the transistorized
circuits, causing serious malfunctions.
Never open the cover of the ECU.
When the system is checked on a rainy day, be very careful
not to allow water to get inte connector terminals.
When the engine compartment is washed, prevent water
from being splashed to the EFl related parts and wiring con-
nectors.
Every part should be replaced as an assembiy.
Before connecting or disconnecting the wiring connector,
confirm the lock shape.
(1) Release the lock. Disconnect the connector.
(2} Insert the connector until the iock is engaged complete-
ly.
9. When the connector terminal is checked by means of a cir-
cuit tester.
Avoid applying excessive force so that the terminal may not
be deformed.

I

o m

o~

10. When checking the injector and cold start injector, use the
foilowing SSTs.
SST: 09268-87702-000
09842-30070-000
09981-87702-000
09283-87703-000

11. When measuring voltages for each system, use the follow-
ing SST.
SST: 09842-87701-000

EF6

Downloaded from www.Manualslib.com manuals search engine

WNSBE-EFQ10

WNBSE-EFD1Y

PR

09842-87701-000

WNSGE-EFO13


http://www.manualslib.com/

EFl SYSTEM

Fuel System
1. Thefuel line is pressurized to a pressure of 2.55 kg;’m;2 (36.3
psi). Therefore, when disconnecting part of the fuel line,
prevent the fuel from splashing, using a cloth or the like.
Since a large amount of gasoline flows out, perform the
operation, following the procedure given below.
(1) Place an adequate container or a piece of cloth, efc.
under a connection.
(2) Loosen the connection slowly, while preventing the fuel
from splashing, using a cloth or the like.
(3) Disconnect the connection.
(4) Plug the connection with a rubber plug or the like so that
no dust may enter into the fuel line.
2. When connecting the flare nut or union bolt of the high-pres-
sure pipe, observe the following instructions.

{Union bolt type]

(1} Always use new gaskets.

(2) First tighten the union bolt with your fingers.

{3) Next, tighten the union bolt to the specified torque.
Tightening Torque: 3.5 - 4.5 kg-m (25.3 - 32.5 ft-Ib)

WHNBBE-EF01S

[Flare nut type]

(1} Coat the flare nut with a thin film of engine oil. Tighten the
flare nut fully with your fingers.

(2) Tighten the flare nut to the specified torque.
Tightening Torque: 3.5 - 4.4 kg-m (25.3 - 31.8 ft-Ib)

WNBSE-EFO1S
3. When removingfinstalling the injector, observe the following CORRECT

instruction.
(1) Do not reuse the “O" ring. @ =>

(2) When installing the "O” ring to the injector, be careful not

to damage the “O” ring. Grommet ‘O Delivery -

(3) Before connecting the injector with the delivery pipe, fing pipe = ' ﬂ@
apply silicon oil or gasoline to the “O" ring. WRONG
{Never use engine oil, gear oil, brake oll and so forth.) S

4. Install the injector to the delivery pipe and cyilinder head, as
shown in the figure.

EF-7
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5. When part of the fuel line is disconnected, e.g. during
repairs, check the fuel line for fuel leakage after the opera-
tion has been completed, as follows:

(1) Short the terminal F {White/Black) with the ground ter-
minal (Black) of the check teminal, using foliowing SST.
SST: 09991-87702-000

NOTE:
The check terminal is located at the fender RH for L.H.D
vehicles and the dush board left side for R.H.D vehicles.

CAUTION:
As for the terminals other than those specified, never allow
them to be connected or shorted.

(2) Turn ON the ignition switch. {(with the engine in a stopped
‘state)

At this time, a fue! pressure of 2,55 kgfer? (36.3 psi) is
being applied to the fuel line.

Under this conditions, check the fuel line system for
evidence of ieakage.

If any leakage is present at the fuel ling system, repair
leaky points. Recheck the system for leakage.

WNBSE-EFO20

EF-8
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TROUBLE SHOOTING
Trouble Shooting Hints
1. Inrmost cases, engine froubles are attributable to systems other than the EFI systern.
Prior 1o starting the trouble shooting or the EFI system, check other systems.
(1) Power supply
* Battery voltage
s Fuse blown
s Fusible link blown
(2) Body ground
(3) Fue! supply
*  Fuelleakage
* Fuelfilter clogged
+ Fuel pump malfunctioning
(4) Ignition system
e Spark plugs faulty
s Resistive cords faulty
* Distributor and igniter faulty
¢ |gnition coil faulty
(5) Airinduction system
*  Admission of air
{6) Others
¢ |gnition timing adjusted improperly
+ |dle speed adjusted improperly
¢ l|dle-up VSV malfunctioning
WHBBE-EFD21

2. Mostoftroubles related to the EFI system are merely caused
by poor wire connections.
Ensure that connectors are connected securely.
Check connectors, being carsful as 1o the following points.
(1) Visually inspect that terminals are not bent.
(2) Ensure that connectors are securely connected and
locked.

(3) Checkto seeif the malfunction phenomenon takes place
when applying light vibration to the connector or the wire
connected to the connector.

WNBBE-EF023

EF-9
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3. Check the ECU thoroughly before replacing the ECU.
The ECU is an expensive, sophisticated part.
When the ECU has been replaced according to an instruction appearing in the trouble shooting, be sure
to reinstall the old ECU and ensure that the maifunction takes place again. In this way, confirm that the mal-
function is obviously aftributable to the old ECU.
WINBSE-EFO24

4. For the trouble shooting, use a volt/ohmmeter whose inter-
nal resistance is 10 kQ/V or more.
Use of a volt/ohmmeter whose internal resistance is less than
10 k&/V may cause an ECU malfunction or wrong diagnosis.
Furthermore, be sure toc empioy a meter whose resolution is
0.1V or more, 0.582 or more and whose accuracy is 2% or
maore.

WHASE-EF025

5. Inthis trouble shooting, no consideration has been made to any displacement of timing belt teeth. Hence,
if the troubie persists even after the trouble shooting has been carried out, check to see if the timing belt

exhibits any tooth skipping.
WNBSE-EFO254
TROUBLE SHOOTING PROCEDURE
Symptom .... Engine will not start.
(Engine will not crank or cranks slowly.)
Check eisctric source. BAD 1. Battery
oK {1t} Connection
(2) Specific gravity of electrolyte
(Battary capacity)

(3) Drive belt
(4) Battery voltage

2. Charging system
{1} Alternator
{2) Regulator

3. Fusible links and/or fuses

Check starting system. BAD 1. Ignitien switch
2. Starter
3. Wiring/Connection
WNBSE-EFIEE
EF-10
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Symptom .... Engine will not start.
(Engine cranks normally.)

Check that fue! is present in fuel tank. No Fill tuel
oK
Check ditagnosis system, Perform trouble shocting according to diagnosis
Check output of malfunction code. Malfunc- | codes
{Sea page EF-25) tion code
Normel code
Check fusl pump operating sound. 1. Fuel pump relay
(See page EF-74.) 2. Fuelpump
oK 3. Wiring/connection
4. Fusible links and/for fuses
5. ECU
Check air filter element. BAD Element-Clean or Replace
oK
Checking ignition spark 1. Resistive cord
{1) Pull out injector relay. BAD 2. Distributoriigniter
{2) Pull out fuel pump relay. 3. Ignition Coil
{3) Disconnect resistive cord at spark plug side.
(4) Connect a suitable spark plug to resistive cord.
(5) Ground the spark plug to the engine proper.
(8) While cranking engine by means of starter
motor, check that spark occurs, (Parform this
check for all cylinders.}
oK
Checking spark plugs BAD 1. Spark plugs
(1) Disconnect resistiva cord at spark plug side.
(2) Check insutation resistance of spark plug with a
mega tester,
STD: 15 MQ or more
{3} Remove spark plug, using a spark plug wrench 1. Injactor(s)— shorted or leaking
(16 mm). Allspark| 2 Injector wiring(s) between ECU and injectors
{4) Check spark plug gap. plugs
Specified Spark Plug Gap: 1.0-1.1 mm are wet.
(0.040 - 0.043 inch)
(5) Checkinsulation resistance of spark plug with a
mega tester,
STD: 20 MQ or more
{See page I1G-6.}
oK
WNBBF-EFD2T
EF-11
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(Cont'd)
Check compression pressura. 1. Valve Clearance (HOT)
Limit: 10.5 kg/cm© at 300 rpm BAD IN:  0.25 + 0.05 mm (0.0098 + 0.6020 inch)
(149 psi at 300 pm) EX: 0.33+0.05 mm (0.13 + 0.0020 inch)
oK Reference (Coid)
iN:  0.18 mm (0.0071 inch)
EX: 0.25 mm (0.0098 inch)
2. Piston rings, cylinder bores and pistons worn
3. Gasket blown out
4. Valves malfunctioning
5. Poor vaive seating
Check injector operating sound, 1. Injector wiring{s) Between ECU and iniectors
{See page EF-75.) BAD 2. Injector
OK
bhe_ck fuel pressure, 1. Fusal pump
{See page EF-78.) BAD 2. Fuel filter
OK 3. Fuel pressure regulator
(See page EF-85.)
Check injector fuel flow rate. BAD injector — Injection conditionfleakage
(See page EF-78.)
oK
Check EF| alectronic circuit, using/ohm meter. 1. Powerto ECU
{See page EF-30.) BAD {1) Fusibie link
{2) Fuses
(3) Main relay
2. Water temperature sensor
3. intake air temperature sensor
WNBSE-EFOea
EF-12
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Symptom .... Engine stalls immediately after starting.

Check that fuel Is present in fuel tank. No Fill fuel,
oK
Check diagnosis system. Perform trouble shooting according to diagnesis
Check output of malfunction code. Malfunc- | codes
(See page EF-25.) tion code
Nommal Code
Check air filter element. BAD Element - clean or replace
oK
Check injector operating sound. 1. Injector wiring(s) between ECU and injector
{See page EF-75.) BAD 2. Injector
oK
Check PCV hose for restriction. BAD Repair ot replace
(Ses page EC-14.)
oK
Check air valve of throttle body. BAD Throttle body - Check or replace
{See page EF-102.) ;
oK
Check idle-up VSV control. 1. Idls-up VSV, leakage
(See page EF-61.) BAD 2. Wiring
OK 3. Watertemperature
4. Headlamps
5. Blowerfan
6. Defogger
7. ECU
Checking ignition spark 1. Resistive cord
(1) Pull out injector relay. BAD 2. Distributorfignitor
(2) Pull out fuel pump relay. 3. ignition coil
(3) Disconnact resistive cord at spark plug side.
{4) Connect a suitable spark plug to resistive cord.
{5) Ground the spark plug to the angine proper.
{6) While cranking engine by means of starter
motor, check that spark occurs.
OK
WNEBE-EFO2D
EF13
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(Cont'd)
Checking spark plugs BAD Spark plugs
{1} Disconnect resistive cord at spark plug side.
(2) Check insulation resistance of spark plug with a
mega tester.
STD: 15 MQ or more
(3) Remove spark plug, using a spark plug wrench o 1. Injectot(s} - Shorted or leaking
{16 mm). Allspark| 2 Injector wiring(s) between ECU and injectors
(4) Check spark plug gap. plugs
Specified Spark Plug Gap: 1.0- 1.1 mm are weot.
{0.040 - 0.043 inch)
{5) Check insulation resistance of spark plug with a
mega tester.
STD: 20 M or more
{Ses page 1G-6.)
oK
Checking compression pressure 1. Valve clearances {hot)
(1) Pull out injector relay. IN:  0.25 + 0.05 mm {0.0008 + 0.0020 inch)
(2) Pull out fuel pump relay, EX: 0.33+0.05 mm (0.012 + 0.0020 inch)
(3) Remove all spark plugs. BAD | Reference
(4) Measure compressgion pressure. IN:  0.18 mm (0.0071 inch)
Limit:  10.5 kg/cm” at 300 rpm EX: 0.25 mm (0.0088 inch)
(149 psi at 300 rpm) 2. Piston rings, cylinder bores and pistons worn
OK 3. Gasket biown out .
4. Valves malfunctioning
5. Poor valve seating
Chack fuel pressure. BAD | 1.  Fuel pump
{See page EF-76) 2. Fuel fiker
OK 3. Fuel pressure regulator
(See page EF-85.)
Check fuel flow rate. 1. Fuel pump
{See page EF-78.) BAD 2. Fuelfilter
0K
Check injector fuel flow rate. BAD | Iniector - Injection condition/fieakage
(See page EF-75.)
oK
Check EFl gfectronic circuit, using voltiohmmeter, 1. Powerto ECU
{See page EF-30.) BAD (1) Fusible link
(2) Fuses
(3) Main Relay
2. Pressure sensor
3. Water temperature sensor
4. Intake air temperature sensor
WHNBAE.EFOI0
EF-14
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Symptom .... Engine often stalls.

Check diagnosis system.

Perform trouble shooting according to diagnosis
codes.

1. Resistive cord
2. Distributorfignitor
3. Ilgnition coil

Spark plugs

Downloaded from www.Manualslib.com manuals search engine

1. Injector(s) - shorted or leaking
2. Injector wiring(s) between ECU and injectars

1. Fuel pump
2. Fuel fitter

1. Connector
2. Main relay

(See page EF48.)
3. [Injector relay

(See page EF-49,)

Check output of malfunction code. Maltunc-
{See page EF-25.) tion code
Normal code
Checking ignition spark
(1) Pull out injector retay. BAD
(2) Pull out fuel pump retay.
(3) Disconnect resistive cord at spark plug side.
(4) Connect a suitable spark plug io resistive cord.
(5) Ground the spark piug to the engine proper.
(8) While cranking engine by means of starter
motar, check that spark occurs.
oK
Checking spark plugs BAD
(1) Disconnect resistive cord at spark plug side.
{2) Check insulation resistance of spark plug with a
mega tester.
STD: 15 MQ or more
(3} Remove spark plug, using a spark plug wrench
{16 mm}, All spark
(4} Check spark plug gap. plugs
Specified Spark Plug Gap: 1.0-1.1mm are wet,
{0.040 - 0.043 inch)
(8) Check insulation resistance of spark plug with 2
mega tester.
STD: 20 M or more
(See page IG-6.}
oK
Check fusl flow rate.
{See page EF-78.) BAD
oK
Chetk harness connectors and relays.
Check to ses if engine stalls when applying BAD |
vibrations to wiring harness or connector,
EF-15
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[5] Symptom .... Hard starting

Check diagnosis system. Perform trouble shooting according to diagnosis
Chack output of malfunction code. Malfune- | codes.
(See page EF-25.) tion code
Normal code
Check air filtter element. BAD Element - clean or replace
oK
Check injector operating sound. 1. Injector wiring(s) between ECU and injector
{See page EF-75.) BAD 2. Inmjectors
OK
Check idle-up V3V control. BAD Repair and replace
(See page EF-61.)
oK
Checking ignition spark 1. Resistive cord
{1} Pull out injector relay. BAD | 2. Distributorfignitor
{2} Pull st fued pump retay. 3.  Ignition coil

(3) Disconnect resistive cord at spark piug side.

{4} Connect a suitable spark plug to resistive cord.

{5) Ground the spark plug to the engine proper. .

(6) While cranking engine by means of starter
motor, check that spark occurs.

oK
Checking spark piugs BAD Spark plugs
{1) Disconnect resistive cord at spark plug side.
{2) Check insulation resistance of spark plug with a
mega tester.
STD: 15 M£2 or more
{3) Remove spark plug, using a spark plug wrench 1. Iniector(s) - shorted or leaking
{16 mm). Alispark| 2 [njector wiring(s) betwesn ECU and injsctors
(4) Check spark plug gap. plugs
Specified Spark Plug Gap: 1.0- 1.1 mm are wet.
(0.040 - 0.043 inch)
(5} Check insulation resistance of spark plug with a
mega tester,
STD: 20 ML or mors
{See page 1G-6)
oK
Checking compression pressure 1. Valve clearances {hot)
(1) Pull out injector relay. IN: 0.25 +0.05 mm (0.0098 + 0.0020 inch)
(2) Pull out fuel pump relay. EX: 0.3310.05 mm (0.012 £ 0.0020 inch)
(3) Remove all spark plugs. BAD Reference (coid)
{4) Measure comprassion pressure. IN: .18 mm {0.0071 inch)
Limit:  10.5 kg/cm® at 300 ppm EX: 0.25 mm (00098 inch)
(149 psi at 300 rpm) 2. Piston rings, cylinder bores and pistons worn
OK 3. Gasket blown out
4. Valves malfunctioning
5. Poor valve seating
WINBRE-EF 032

EF-16
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{Cont’d)
Check fuel pressure. 1. Fuel pump
{See page EF-76.) BAD 2. Fuetfilter
OK 3. Fuel pressure regulator
(See page EF-85.)
Check fuel fiow rate. 1. Fuel pump
{See page EF-78.) BAD 2. Fuel filter
OK
Check injectors fusl flow rate. "BAD 7| niector - Injection conditionfieakage
{See page EF-75.)
oK
Check EFI electronic circuit, using voltfohmmeter. 1. Power to ECU
(See page EF-30.} BAD (1} Fusible link
{2} Fuses
{3} Main relay
2. Pressure sensor
3. Water temperature sensor
4. Intake air temperature sensor
WNBSE-EFO33
EF-17
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[€] Symptom .... Engine idle speed too high

Checking diagnosis system Perform trouble shooting according to diagnosis
Chack output of malfunction code. Malfunc- | codes
{See page EF-25.} tion code
Normal code
Chack ignition timing. BAD Ignition timing — Adjust
Ignitien timing 3°/BTDC 850 rpm
OK
Check idte speed. BAD Idle speed — Adjust
(See page MA-9.)
OK
Check Intake system for admission of air. BAD Admission of air
oK
Check idle-up VSV control. BAp ] | Mdle-up VSV - Leakage
(See page EF-61.) 2. Wiring shorted or open
OK 3. Water temperature sensor
4. Headlamp switch circuit
5. Blower fan switch circuit
6. Defogger switch girouit
7. ECU
Check air conditioner idie-up system. “BAD | 1. Air vaive for air conditioner — Leakage
OK 2. Improper wiring
Replace throttie bady.
(Ses page EF-97.)
WNGSE-EFO34
EF-18
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Symptom .... Engine idle speed too low andj/or rough idiing

Perform frouble shooting according to diagnosis
codes.

Elemeni - clean or replace

Idle speed - Adjust

1. Ignition tirming — Adjust
2. Distributor iming advance characteristics -
Check

Repair or replace

1.  Injector wiring(s) between ECU and iniector
2. Injector

Spark plugs

1. Injector(s) - shoried or leaking
2. Injector wiring(s) between ECU and injectors

1. Valve clearances (hot)

IN: 025+ 0.05 mm (0.0098 + 0,0020 inch)
EX: 0.33+0.05 mm (0.012 £ 0.0020 inch)
Refgrenca (cold)

IN:  0.18 mm {0.0071 inch)

EX: 0.25 mm (0.0098 inch)

Piston rings, cylinder bores and pistans worn
Gasket blown out

Valves malfunctioning

Poor vaive seating

A LN

Checking diagnosis system
Check output of malfunction code. Malfunc-
{See page EF-25.) tion code
Normal code
Check air filter slement. “BAD
oK
Check idle speed for improper adjustment. BAD
0K
Check ignition timing. BAD
oK
Check PCV hose for restriction. BAG
(Seea page EC-14.)
oK
Check injector operating sound.
{Sese page EF-75.) BAD
OK
Chaecking spark piugs BAD
(1) Disconnect resistive cord at spark plug side.
(2) Check insulation resistance of spark plug with a
mega tester.
STD: 15 MK or more
(3) Remove spark plug, using a spark plug wrench
{16 mm). All spark
(4) Check spark plug gap. plugs
Specified Spark Plug Gap: 1.0- 1.1 mm are weol.
(0.040 - 0.043 inch}
{5} Check insulation resistance of spark plug with a
mega tester.
STD: 20 MQ or more
(See page IG-6.)
oK
Checking compression pressure
(1) Pull out injector relay.
{2) Pull cut fust pumnp relay.
{3) Remove all spark plugs. BAD |
(4) Measure comprassion pressure.
Limit: 10.5 kg/cm” at 300 rpm
{149 psi at 300 rpm}
oK
EF-19
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{Cont’d)
Check air valve of throttle body. BAD Air valve - inspectfreplace
{See page EF-102.)
0K
Check air conditioner idle-up system. "BAD 1. Air valve for air conditionar - Leakage
OK 2. Improper wiring
Check idle-up VSV control. 1. Idis-up VSV - Leakage
(See page EF-61.) BAD 2. Wiring shorted
OK 3. Water temperature sensor
4, Headlamp switch circuit
5. Blower fan switch circuit
6. Defogger switch circuit
7. ECU
Check fuel pressure, J 1. Fuelpump
(See page EF-76.) BAD 2. Fuel filter
oK 3. Fuel pressure reguiator
(See page EF-85.)
Check injector fuel flow rate. Injector — Injection condition/leakage
(See paga EF-75.)
0K
Check EFI electronic cireuit, using volt/ohmmeter, 1. Powerto ECL
(See page EF-30.) {1) Fusible link
(2) Fuses
{3) Main relay
2. Pressure sensor
3.  Water temperature sensor
4. Intake air termperature sensor
WNSBE-EFDOE
EF-20
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Symptom .... Engine hesitation and/or acceleration

1. Ciutch~slips
2. Brakes-drag

Element — clean or replace

Perform trouble shooting according to diagnosis
codes

Injector wiring(s) between ECU and injector
Injector

by

1. lgnition timing - Adjust
2. Distributor timing advance characteristics —
Check

idie-up VSV - Leakage
Wiring shorted

Water temperature sensor
Headlamp switch circuit
Blower fan switch eircuit
Defogger switch circuit
ECU

NomhwN

1. Resistive cord
2. Distributorfignitor
3. Ignition coil

Check elutch or brake. BAD 1
oK
Check air filter element. BAD ]
oK
Checking diagnosis systern
i Malfunc-
Check output of malfunction code. tion
Normal code
Check injector operating sound.
(See page EF-75.) BAD
OK
Check ignition timing.
(See page 15-48.) BAD
oK
Check idle-up VSV control,
{See page EF-61.} BAD
oK
Chacking ignition spark
(1) Pult out injector ralay. BAD |
{2) Pull out fusl pump relay.
{3) Disconnsct resistive cord at spark plug side.
{4) Connact a suitable spark plug to resistive cord.
(5) Ground the spark piug to the engine proper.
{6) While cranking engine by means of starter
motor, check that spark occurs.
oK
EF-21
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(Cont’d)
Checking spark plugs BAD Spark plugs
(1) Bisconnect resistive cord at spark plug side,
(2) Check insutation resistance of spark piug with a
mega testar.
STD: 15 M or more
{3) Remove spark plug, using a spark plug wrench | 1. Injector(s)— shortad or leaking
{16 rmm). Allspark| 2. Injector wiring(s) between ECU and injectors
(4) Check spark piug gap. plugs
Specified Spark Plug Gap: 1.0- 1.1 mm are wet.
(0.040 - 0.043 inch)
{8) Check insulation resistance of spark plug with a
mega tester.
STD: 20 MQ or more
(See page IG-6.)
oK
Checking compression pressure 1. Valve clearances (hot}
(1} Pull out injector relay. IN:  0.25 % 0.05 mm (0.0098 £ 0.0020 inch)
{2) Pull out fuel purnp relay. EX: 0.330.05 mm (0.012 + 0.0020 inch)
(3) Remove all spark plugs. BAD Reference (cokd)
(4) Measure compression pressure, IN:  0.18 mm (0.0071 inch)
Limit:  10.5 kg/em® at 300 rpm EX: 0.25 mm (0.0098 inch)
{149 psi at 300 rpm) 2. Piston rings, cylinder bores and pistons worn
oK 3. Gasket blown out
4. Valves malfunctioning
5. Poor valve seating
Chack fuel prassure. 1. Fuel pump
(See page EF-78.) BAD 2. Fuelfilter
OK 3. Fuel pressure regulator
(See page EF-85.)
Check fuel fiow rate. 1. Fuel pump
(See page EF-78.) BAD 2. Fuelfilter
oK
Check injector fue! flow rate. BAD Injector - Injection conditionfeakage
{See page EF-75.)
oK
Check EF| elactronic circuit, using voitfohmmeter. 1. Powertc ECU
(See page EF-30.) BAD (1) Fusible link
(2) Fuse(s)
(3} Main retay
(4) Wiring
2. Pressure sensor
3. Water temperature sensor
4. Intake air femperature sensor
5. Throttle position sensor
6. Oxygen sensor
7. Vehicle speed sensor
WNEBE-EFO38
EF-22
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{9] Symptom .... Backfire (Lean fuel mixture)

Checking diagnosis system J Perform trouble shooting according to diagnosis
Check output of malfunction code. Maifunec-| system
{See page EF-25.) tion code
Normal code
Check ignition timing. 1. Igniton timing — Adjust
{See page 1G48.} BAD 2. Distributor - Timing advance characteristics
oK
Check valve clearance. (hot) BAD Valve clearance - Check/adjust
IN:  0.25 4 0.05 mm (0.0098 £ 0.0020 inch)
EX: 0.33+0.05 mm {0.0012 + 0.0020 inch}
Reference
IN: 0.18 mm (0.0071 inch)
. EX:  0.25 mm (0.0098 inch)
{See page EM-10.}
oK
Check fuel pressure. | 1. Fuel purnp
(See page EF-76.) BAD 2. Fuslfilter
OK 3. Fuel pressure regulator
{See page EF-85)
Chack injector fuel flow rate. BAD Injector — Injection conditionfleakage
{See page EF-75.)
Check EF!| electronic circuit, using volt/ochmmeter. 1. Powerto ECU
{See page EF-30.) BAD {1) Fusiblelink
(2) Fuses
{3) Main relay
2. Pressure sensor
3. Water femperature sensor
4. Intake an temperature sensor
5. Throttie position sensor
WNBSE-EF028
EF-23
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Symptom .... Afterfire (Rich mixture — Misfire)

Check diagnosis sysiem, Perform trouble shooting according to diagnosis
Check output of malfunction code. Mallunc- | system

(See page EF-25.) tion code
Normal code

Check ignition timing. 1. Ignition timing — Adjust
(See page MA-B.) BAD 2. Distributor - Timing advance characteristics

oK

Check valve clearance. (hot) BAD Valve clearance - Check/adijust

IN:  0.25 £ 0.05 mm (0.0088 1 0.0020 inch)
EX: 0.33 1 0.05 mm (0.012 + 0.0020 inch)
Referance
iN:  0.18 mm (0.0071 inch}
EX: 0.25 mm {0.0098 inch)

(See page EM-10.)

OK

3

Check fuel pressure. 1. Fusl pump
(See page EF-76.) BAD 2. Fuelfilter
OK 3. Fuel pressure regulator

Check injector fusi fiow rate. “BAD ] [|Mector—injection condition/leakage

{See page EF-75.)
OK

Checking spark plugs BAD Spark plugs

(1) Disconnect resistive cord at spark plug side.
(2) Check insulation resistance of spark plug with a
mega tester.
STD: 15 MQ or more

(3) Remove spark plug, using a spark plug wrench 1. Injecter(s) — shorted or leaking
(16 mm). Allspark| 2. Injector wiring(s) between ECU and injectors.

{4) Check spark plug gap. plugs
Specified Spark Plug Gap:  1.0-1.1 mm are wet.
(0.040 - 0.043 inch}
(5) Check insuiation resistance of spark plug with a
mega tester.
STD: 20 MQ or more
{See page 1G-6.)

EF-24
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DIAGNOSIS SYSTEM

Description

A self diagnosis system is built in the ECU. If any abnormality shouid occur in the signal systems of the various
sensors, the self diagnosis system memorizes the malfunction cade in the ECU. In respect to important ab-
normalities, the check engine lamp at the instrument panel goes on, thus warning the driver of the abnormality.

When the abnormality is cleared, the check engine lamp gose out.

When the T terminal of the check terminal is shorted with the ground ferminal, the code number of the mal-
function code that has been memorized in the ECU wilt be indicated in a form of flashing of the check engine
larnp in the instrument panel white the ignition key is turned ON.

This memorized malfunction code number is erased when the battery ground cable is disconnected from the
negative (-) terminal of the battery, or when the back-up fuse in the relay block assembly is disconnected with
the ignition key switch turned OFF.

WNBBE-EFD41
Check of “Check Engine” Warning Lamp
1. When the ignition switch is turned ON, the check engine \ \ { /
lamp goes on.
(Engine is under a stopped state.)
If not, see page EF-29. T -
2. When the engine starts, the check engine lamp goes off. o _—
If the check engine lamp remains illuminated, it indicates that
the diagnosis system has detected system malfunctions. / / \ \
WNBBE-EF042
Qutput of Diagnosis Codes
1. Initial conditions
(1) Battery voitage of 11 volts or more
(2) Throttle valve fully closed
(3) All accessory switches turned OFF
WNBEE-EFQ43

2. Short the Test terminal of the check terminal with the ground
terminal, using the following SST. 09991-87702-
SST: 09991-87702-000 000

NOTE:
The check terminal is located at the fender RH for L.H.D
vehicles and the dush board left side for R.H.D vehicles.

CAUTION: , _
Care must be exercised to ensure that no connection is made / s ;NS )
on terminals except for those specified. WNGBE-EFD44

EF-25

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EFI SYSTEM

3. Set the ignition switch to ON position. At this time, be care-
ful not to start the engine.

4. Read the diagnosis code by observing the flashing number
of the check engine lamp.
NOTE:
If the check engine lamp fails to flash, it is likely that the ECU
is malfunctioning. Hence, proceed to inspection of diagnosis
system circuit.

Output form of diagnosis code

(1) Indication of normal code number
(Code number 1 — normal function)
The check engine lamp glows for 0.5 second, 4.5
‘seconds later after the ignition key switch has been
turned ON, After a lapse of 4.5 seconds, the check en-
gine lamp again glows for 0.5 second. Then, this pattern
will be repeated.

(2) Indication of malfunction code number

*  When one malfunction code number is indicated:
The check engine lamp repeats glowing the same
times as the number of the malfunction code at inter-
vals of 0.5 second, 4.5 seconds later after the igni-
tion key switch is turned ON. After a lapse of 4.5
seconds, the check engine lamp again repeats glow-
ing the same times as the number of the makfunction
code at intervals of 0.5 second. Then, this pattern will
be repeated.

* When plural maifunction code numbers are indi-
cated:

The check engine lamp repeats glowing the same
times as the number of the first malfunction code at
intervals of 0.5 second, 4.5 seconds late! after the ig-
nition key switch is turned ON. After a lapse of 2.5
seconds, the check engine lamp repeats giowing the
same times as the number of the next malfunction
code at intervals of 0.5 second.
The memorized code numbers are indicated in the
sequence of code number, starting from a smaller
number,
The indication of the malfunction codes is repeated
. 4.5 seconds later after the memorized code numbers
have been indicated.

EF-26
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WNBRE-EFD45

0.5 second " 0.5 second

Glowing
45 45
seconds | | seconds

Extinguished

WHNASE-EFO45
in case of maifunction code number 3
0.5 second
Glowing -
Extinguished
4 4.5 seconds
0.5 second

WNBEE-EFMT

In cage of malfunction code numbers 2 and 3
Glowing

0.5 second
— 4./5 seconds A

2.5 seconds
0.5 second

Extinguished
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5, After the diagnosis codes have been read, remove the SST
from the check terminal.
6. Install the cap on the check terminal.

Cancelling Diagnosis Code

To erase the diagnosis codes memorized in the ECU after mal-
functions have been repaired, disconnect the battery ground
cable from the negative () terminal of the battery. Or discon-
nect the back-up fuse of the relay block assembily in the engine
compartment for at least 10 seconds with the ignition switch
turned OFF. (The ambient temperature should be below 20°C

(68°F).)

NOTE:

When disconnecting the fuse, be sure to use a fuse puller.
The fuse puller is located at the upper section of the fuse block
in the vehicle interior.

EF-27
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DIAGNOSIS CODE
Code Number of glowing of . L : . See
No. |  checkengine lamp Diagnosis item Diagnosis contents Trouble area page
T {JL b | Norma — _ _
Pressure sensor When the signal from pressure sensor 1. Pressure sensor EF-38
bacomes open or shorted. circuit
2 }m—_ﬂnuﬂn 2. Pressure sensor
3. ECU
lgnition signal When the ignition signal fails to be 1. Ignition circuit EF-38
inputted. 2. Ignitor and/for
3. ECU
Water When the signal from the water 1. Water temperature EF-39
temperature temperature sensor becomes open oF Sensot circuit
4 | JUHUL_NL. | sensor shorted. 2. Water temperature
sensor
3. ECU
Oxygen sensor e When the signal from oxygen sensor | 1. Oxygen sensor circuit | EF—0
signal and/or becomes open or shorted under 2. Oxygen sensor EF-64
s | JUANL_AY | abnormal certain conditions 3. ECU
air-to-fuet ratio ¢ When air-to-fuel ratio becomes too 4. Fuel system
lean abnormally: 6. Pressure sensor
Throttle position e When both idle switch and power 1. Throttle position EF-41
sensof signai switch enter “ON" conditions: sensor circuit
7 | JUUUUIL__ St 2. Throttle position
sensar
3. ECU
intake air +  When the signal from the intake air 1. Airtemperature EF-42
temperature temperature sensor becomes open Sensor circuit
8 MMWM sensar signal or shorted. 2. Airtemperature
sensor
3. ECU
Vehicle spesd *  When the vehicle speed sensor 1. Vehicle speed sensor | EF-43
sensor signal signal becormes apen or shorted circuit
o J”U”U””UUL— under certain conditions 2. Vehicle speed sensor
3. ECU
Starter signal When the starter signaf becomes openor | 1. Starter signal circuit EF-44
shorted: However, it should be noted 2. ECU
10 ﬂﬂﬂﬂ”ﬂﬂﬂﬂm that this code may be memaorized when
the vehicle is started by being pushed,
Switch signal When even if one of the following 1. Alr conditioner switch | EF—45
conditions is satisfied with the test circuit
terminal shorted with ground terminal: 2. Idle switch circuit
= when the idie switch is turned 3. Air conditioner switch
11| AnfiarnnAan OFF 4. Throttie position
e when the air condition switch is sensor (idie switch)
turned ON 5. ECU
However, no memorizing will take place,
WNegE-EFoS2
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Inspection of Diagnosis System Circuit

) G

Check engine lamp

Ignition switch
o—
ACC Gauge fuse
o 8 S N g *
1G+
AM £
1G
s1‘°‘2 Back up fuse
[EF! fuse
o—""C
154
— TGN
Main relay
St
£
L 3
B )8 EF! fuse
3 =
L o
10A
2L °
gL

Terminal ®

Check connecior
I 1 Q General terminal
| L
/:‘ =] )i

s

@e®

ECU

PO e

{For terminal nurbers, refer to page EF-31.)

WHNBBE-EFOS53

if the SST (09842-87701-000) has not been instalied yet, install the SST, referring to the section under “Prepara-

tion of Trouble-shooting” at page EF-30.
1
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Check that check engine lamp goes on when ignition YES System is normal,
switch is turned ON,
NO
Check
ECU.
Check that chack engine lamp goes on when Check that there is oK szsrf’_%?'?age
terminal @ of check terminal is shorted with ground continuity betwaen ECU )
terminal, using following SST. YES terminal & and body
85T: (8991-87702-000 ground, between ECU
NO terminal ), and body
ground and between
c¢heck connector terminal
(® and ECU terminal 4.
BAD
Repair or replace
Check bulb, fuse and wiring between ECU and
ignition switch,
BAD
Repair or replace.
WNSSE-EF054
EF-29
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2
Check that check engine lamp goes off when engine YEs System is normal
starts,
NO Repair or replace
BAD
Check that diagnosis code number is indicated when Check wiring between ECU and check engine lamp
T terminal of check terminal is shorted with ground NO for short circuit
terminai.
oK
YES
Perform trouble shooting according to diagnosis Check ECU (See page EF-67.)
codes. -
YES
. OK
After trouble shooting according to diagnosis codes NO Check diagnosis code again

has been performed, start engine. Check that check
engine lamp goes off.

YES
System is normal. Erase diagnosis code.
TROUBLE SHOOTING WITH
VOLT/OMMMETER
Preparation of Trouble Shooting
1. Disconnect the battery ground cable from the negative (-)
terminal of the battery.
2. Remove the ECU cover.
3. Install the SST between the ECU and the engine harness.
SST: 09842-87701-000
NOTE:
As for the SST, before it is connected, make sure that there
is no open circuit or short between its terminal.
4. Reconnect the battery ground cabie to the negative (-) ter-

minal of the battery.

CAUTION:

After completion of the inspection, before the SST is
removed, be sure to disconnect the battery ground cable from
the negative (~) battery terminal.

After the ECU and engine harness have been connected,
reconnect the battery ground cable to the negative (-} bat-
tery terminal,

EF-30
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Check Procedure for EFi System
NOTE:
1. The EFI circuit can be checked by measuring the resis-
tance and voltage at the SST terminals.
2. The voltage check should be conducted under a condi-
tion where all connectors are connected.

3. Make sure that the battery voltage is 11 volts or more
when the ignition switch is turned ON.

{Black connector)

@ -

4® 53T check side
(White connector)

WNBSE-EFDS?
» Forthe check, use such a voltmeter (circuit tester) whose
internal impedance is 10 kQ/V or more.
Furthermore, be sure to employ a meter whose resolu-
tion is 0.1V or more, 0.5 or more and whose accuracy
is 2% or more.
"NOTE:
If any problem is encountered during this check, see the sec-
tion under “Trouble Shooting for EF| Electronic Circuit with
Volt‘Ohmmeter.”
WNBBE-EFOSS
ECU CONNECTORS
No. Contents of connection No. Contents of connaction
1 | Power ground 15 | Cooling water temperature sensor
2 | Injector 18 | Power groung
3 | Battery +B (Main relay) 17 | Injector
4 | Battery +B {Back-up) 18 | Battery +B (Main relay)
5 | idie-up VSV 19 | Check engire lamp
6§ | Feedback check terminat 20 | Fuel pump relay
7 § Ignition coil (negative)} 21 | Engine ground
8 | Starter switch 22 | Pressure sensor ground
9 | Testterminal 23 | Airconditioner magnet clutch
10 | Idle switch 26 | Vehicle speed sensor
11 | Electric load signal 28 | Power switch
12 | Sensor power supply 29 | Oxygen sensor
13 | Pressure sensor 30 | Ssensor ground
14 | Intake air temperature sensor
[ —— 1 d — 1 D7 M
1Bl14 131215109 (8|7 6|5|413|2]+1 AE o3

0|20 (282726 [25(24] 23 22||21j20(191{18]17

16

ECU side

EF-31
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Voltage at ECU Wiring Connectors

Downloaded from www.Manualslib.com manuals search engine

Terminal code o Seo
No, (SST terminal) STD voltage (V) Conditions page
@-@ ;
Negative All time EF-34
1 -® 10-15 Ignition switch ON EF-34
®-@ Ignition switch ON EF-34
®-@ 45-55 Ignition switch ON EF-35
2 . .
. ; - . When atmospheric pressure is
®-& 32-38 Ignition switch ON 760 mmHg (29.9 inchHg) EF-36
3 @-@ 10-15 Ignition switch ON EF-38
After engine has fully warmed up
4 . B-® 0.40 - 0.55 Ignition switch ON Cooling water temperature; 80 -80°C EF-39
' (176 - 194°F)
Vottage changes When engine speed is held at 3000 rpm
5 &-& . el Ignition switch ON for two minutes after engine has fully EF-40
times within 10 warmed up:
seconds p:
45-55 tgnition switch ON Throttle valve fully closed
7 ®-a EF-41
1.0 orless Ignition switch ON Throttle valve fully opened
_ i " N Air temperature inside surge tank:
8 @-® 09-3.0 Ignition switch ON 20°C (68°F) EF-42
Whan vehicle is moved:
g @-@ 0-10t0 15 Ignition switch ON {Voltage changes 4 times while vahicie EF-43
moves 1.5m})
10 -@ 6-15 When ignition switch is set to ST position: EF-44
When engine rotating, air conditioner
11 a-a 10-15 Ignition switch ON switch turned ON and compressor EF-45
operating:
®-® 1.00rless Ignition switch ON Throttle valve fully closed EF-45
10-15 ignition switch ON Throttle valve fully opened EF-45
WNBSE-EFDED
EF-32
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TROUBLE SHOOTING
EFI ELECTRONIC CIRCUIT WITH VOLT/OHMMETER

NOTE:
The trouble shooting procedures described in this section are ones designed for the inspection for each sys-
tem. Hence, they may differ from actual trouble shooting procedure.

However, it is advisable that the basic approach to trouble shooting is based on the procedure described in
this manual. :

Before you start the inspection, it is a best practice to first make simple checks of the fuses, fusible links and
conditions of the connectors.

The following trouble shooting procedure has been prepared on the assumption that froubles are caused by
short circuit or open circuits of external components of the computer or short circuits inside the computer.

If engine malfunctions persist even when the terminal voltages of the ECU connectors are normal, the ECU
may be faulty. Try the trouble shooting using a new ECU.

However, even when the trouble is solved after the ECU has been replaced, it is imperative to confirm that the
trouble was actually atiributed to the old ECU by installing the old ECU again.

When you perform the inspection of wirings, refer the Wiring Diagram.

R.H.D,

LH.D. :ECE & EEC specification vehicle L.H.D. : General speclfication vehicle and day-light
(except tor day-{ight specificatlon vehicle) specification vehicle
{—=—_\ f_=,...__‘\

T A eriereny 7
HEAD RH| WiPER MEAD RH| WIFER
54 | 154 154 | 154
MEAD LY| bEFOG PHEAD LH| DEFOG
154 | 1sa 154 154
HEATER! TURK Sub fuse block HEATER | TURN Sub fuse block
MA | T5A 38 | 754
ENGINE | GAUGE ENGINE | GAUGE
104 ] 7.5A 164 | 7.54
HORN TAIL RH HOAR | STOP
158 | 10 154 | A
CIG | TAL LH ol | TAIL
158 | A

WMEBE-EFDE

EF-33
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Fusible fink

104

No. Terminals Trouble Conditions STD voltage
At all times (But, voltage drops during engine
®-® No voltage starting period.) 10-15
! ®-®
No voltage Ignition switch ON 10-15
®-®
WNBSE-EFOG2
Ignition switch —_—,
— TG ECU|
f aack_En fuse @
P 64 e '_'®
EFi No, 1 fuse i — @
154 rrm——
% Mam relay
_g
'g' & £F1 Mo, 2 fuse [ D

If the SST (09842-87701-000) has notbeen installed

tion of Trouble-shooting” at page EF-30.

@-@

yet, instail the SST, referring to the section under “Prepara-

® There is no voltage between SST terminals @ and @.

@ Check that there is voltage between SST terminal @ and body
ground.
NO CK

® Check wiring between SST terminal &) and

Downloaded from www.Manualslib.com manuals search engine

body ground,
oK BAD
Repair or replace. Check ECU
(See page EF-69.)
Check fuses, fusible link and wiring harness.
BAD
Repair or reptace.
EF-34
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s @or®-@
@ Thereis no voltage between SST terminal & or @ and &.
@ Check that there is voltage between SST terminal @ or @ and
body ground when ignition switch is turned ON.
NO OK
@ Check wiring between ECU terminal @ and
body growund.
BAD oK
Check ECU.
(See page EF-67.)
Repaire or replace.
Check fuses, fusible links and wiring hamess.
oK BAD
@
Repair or replace. La)
Check EFI main relay. (See page EF-48.)
BAD
Repiace.
EF-35
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No. Terminais Trouble Conditions STD voltage
®-@ Ignition switch ON 45-55
2 ®-@ Nowvoltage Ignition switch ON 32-38
At time of atmospheric pressure of 760 mmHg ) -
WNBIE-EFOES
{ ECU \l
r—-——_._ !
[ -®
! Pressure @
‘ Sensor T @
N /

Ifthe SST (09842-87701-000) has not been installed yet, install the SST, referring to the section under “Prepara-
tion of Trouble-shooting” at page EF-30.

- ®-@

WHNBSE-EF067

@ There is no voltage between SST terminals & and @.

@ geck that there is voltage between SST terminats @ or @ and

oK

BAD

Refer to “Trouble shooting, No. 1@ -&."
(See page EF-34)

(—J

©

BAD

Repair or repiace.

Check wiring between ECU and pressure sensor.

BAD

oK

Repair or repiace.

Check pressure sensor.

{Refer to page EF-58.)

oK

Check ECU.
(See page EF-67.)

EF-36
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- ®-@

@ There is no voltage between SST terminal & and @.

@ Check that there is voltage between SST terminal @ and @.
OK BAD

@ Reter to "Trouble shooting, No. 2® - @."
{See page EF-386.)

BAD @

Repair.

Check wiring between ECU and pressure sensor,
TOK BAD

Repair or replace.

Chack pressure sensor. {See page EF-58.)
oK

Check ECU (See page EF-67.)

WNSSE-EFO82

EF-37
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Na. Terminals Trouble Conditions STD voltage
@-® L
3 Ground No voltage Ignition switch ON 10-15
WNBSE-EFO70
—
fgnition switch [To spark plug f ECU Y
"
1G2
Battery T
-

tion of Trouble-shooting™ at page EF-30.

If the SST (09842-87701-000}) has not been installed yet, instail the SST, referring to the section under

“Prepara-

WHBBE-EF071

® There is no voltage between SST terminal @ and @&.

® Check wiring between SST terminal IG (D and body ground.

Yal

OK BAD
Repair or replace.
Check ignition system. Repair or replace.

oK

BAD

Check ECU. (See page EF-67.)
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No. Terminals Trouble Conditions STD voltage
4 ®-® No voltage Ignition switch ON Coolant temperature 0.40-0.55
80 -90°C (176 - 194°F) ’ )
WNSBE-EF)73
| ECU

A
Water |
termnperaturn
SEnsor 1

ifthe SST (09842-87701-000) has not been instalied yet, install the SST, referring to the section under “Prepara-
tion of Trouble-shooting™ at page EF-30.

WNNBAE-EF074

@ Thereis no specified voltage between SST terminals @ ana @.

%mck that there is voltage between SST terminals & or @ and

oK

BAD

Refer to “Trouble Shooting, No.1 @ - @.”
{See page EF-34.}

Check water temperature sensor. (See page EF-52.)

oK

BAD

Replace water temperature sensor.

Check wiring between ECU and water temperature sensor.

oK

BAD

Repair or replace.

Check ECU. (Sea page EF-67.)

EF-39
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No. Terminals Trouble Conditions STD voltage
When engine speed is Voltage changes
5 @-@ No voitage changes | Ignition switch ON Eﬁeisl'ita;sagf?grr;:rglifr?; m ?rﬁges t\:istl;ir? 10
been fully warmed up: seconds.
WNBBE-EFO76

I ECU

I_—‘ Oxygen sensor

If the SST (09842-87701-000) has not been installed yet, install the SST, referring to the section under “Prepara-
tion of Trouble-shooting” at page EF-30.

WNBBE-EFO77

() There is no change in voltage between SST terminals @ and @

when engine speed is held at 3000 rprn for two minutes after
engine has been fully warmed up:

Check wiring between ECU and oxygen sensor.

OK

BAD

Repair or replace.

4

BAD

Check oxygen sensor. (See page EF-64.)

oK

Check ECU. (See page EF-67.)

EF-40
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l}ll

No. Terminals Trouble Cenditions STD voltage
No voltage fgnition switch ON Throttle valve fully closed 45-55
7 -
8- 1.0V or more Ignition switch ON Throttle valve fully opened 1.0 orless
WNEBE-EFO7D
—when fully closed . ECU
—- when fully opened T @
| |
| |
@
Throtle
position -
Sensor @

If the SST {09842-87701-000) has not been installed yet, install the SST, referring to the section under “Prepara-
tion of Trouble-shooting” at page EF-30.

WNERE-EF0E0

Q@ There is no specified voltage between SST terminals @ and @.

@

%heck that there is voitage between SST terminals @ or @ and

0K

BAD

Refer to *Trouble Shooting, No. 1@ - @."
(See page EF-34.)

Check throttle position sensor. (See page EF-57 or EF-58.)

OK

BAD

Replace.

Check wiring between ECU and throttle position sensor.

OK

BAD

Repair or replace,

3

BAD

Check wiring between throttle position sensor ang body ground,

OK

Check ECU. (See page EF-67.)
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No. Terminals Trouble Conditions STD voitage
- . Air temperature inside
8 -6 No voltage Ignition switch ON surge tank 20°C (68°F) 0.9-3.0
WINBBE-EFGB2
IECU
i
§
o
tntake air i
temparature $ ]’ ®
sensor . @
e/

If the SST (09842-87701-000) has not been installed yet, install the SST, referring to the section under “Prepara-

tion of Trouble-shooting” at page EF-30.

WNEBE-EFDES

@ There is no specified voltage between SST terminals @ and &
when ignition switch is turned ON.,

@

@ g!ack that there is voltage between SST terminals @ or @ and

OK NO

Refar to "Trouble Shooting, No. 1@ - @."
{See page EF-34.)

[v]

(PR )

Check intake air ternperature sensor. (See page EF-55.)

0K BAD

Replace intake alf temperatsre sensor.

Check Wiring between ECU and intake air temperature sensor,
oK BAD

Check ECU. Repair or replace.

{See page EF-67.)

EF42
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No. Terminals Trouble Conditions STD voltage
9 ®-@ No voltage changes | Ignition switch ON mg,"ehicb is moved Oto10-15
WNBAE £F08S

ECU |
Vehicle speed sensor
! A
; - i
1 7 ¢
) Magnet

Speedometer | ‘fi@' i

shaft

T

tf the SST (09842-87701-000) has not been instalied yet, instali the SST, referring to the section under “Prepara-
tion of Trouble-shooting” at page EF-30.

WNSSE-EFDBE

@ Nochangs in voltage occurs between SST terminals @ and @)

when vehicle is moved slowly with ignition switch turnad ON.

Check that there is voltage betwsen SST terminal & or @ and &.

NO

Refer to “Trouble shooting, No. 1@ - &@."
(See page EF-34.)

Check wiring between ECU and vehicle speed sensor.

OK

BAD

Repair or replace.

Check wiring between vehicle speed sensor and body ground.

oK BAD
Repair-or replace.
Check vehicle speed sensor,
oK BAD
Check ECU. Replace vehicle speed
{See page EF-67.) Sensor.

EF43
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No. Terminals Trouble Conditions STD voltage
10 -@ No voltage ignition switch ST position 6-15
WNBBE-EF(38
AM_— ECU
ST
% Fusible link
1.25
Starter
0
H Battery -l:__ @
e’

If the SST (09842-87701-000) has not been installed yet, install the SST, referring to the section under “Prepara-

tion of Trouble-shooting™ at page EF-30.

WINBBE-EFDBS

@ There is no voltage between SST terminals @ and @ when O
ignltion switch is set to ST position,

Check starter operation.

BAD

OK

Check wiring between ECY and starter terminal.

QK

BAD

Repair or replace.

Check and repair wiring between ECU terminal @

and body ground.

Check battery, fusible link, ignition switch and starter.

4

3

BAD

Repair or reptace.
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No. Terminals Trouble Conditions STD voltage
With engine rotating, air
- . conditioner switch turned
» &-@ No voltage 1gnition switch ON ON and magnet clutch 10-15
turned ON:
Igniiion switch ON Throttle valve fully closed 0-06
® -6 No specified voltage
Ignition switch ON Throttle valve fully opened 10-15
WNASE-EF091

Electric fan relay coil (-)

Acceieration cut
Air conditioner WWalar tarmparature swirch ECU
'l amplifier o It
Thermistor E ;Ii-lct}e?ozzm
Pressure switch [ *L@
1[ AJC switch
\:r
= H\f‘
Jk | S Throttle position
N ' o~ sensor
>
, "o
il| AL @
M/G clutch
EF} fuse Heater | @4
I Battery E E,I Heater relay
= . 5
],- < Heater £
I fdle-up VSV fmotor o @
=+ —
%
= Heater switch

Ifthe SST (09842-87701-000) has not been installed yet, instail the SST, referring to the section under “Prepara-
tion of Trouble-shooting” at page EF-30.

WNNBBE-EFOB2

EF-45
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e ®-@

(I There is no voltage at SST terminals @ and & when compressor
of air conditioner is oparated.

® Check that there is voltage between SST termina! & and body
ground.

NO OK

Check wiring between ECU terminal @ and body
ground.

Check magnet clutch operation.
BAD oK

Check and repair wiring between ECU terminal &
and amplifier.

Check air conditionar system. =

e ®-®

(@ There is no voitage between SST terminats @ and & when
igrition switch is turned ON. (Throttle valve openéd)

@ %}heck that there is voltage between SST terminal @ or @ and

oK NO

Refer to “Trouble shooting, No. 1® - @." @
(See page EF-34.)

Check throttle position sensor. (Sea page EF-57 or EF-58.)
oK BAD

Replace throttle position sensor,

Check wiring between ECU and throttie position sensor.
OK BAD

Repair or replace.

Chack wiring between throttle position sensor and body ground.
oK

Check ECU. (See page EF-87.)

WNEBE-EFDB4

EF-46
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ELECTRONIC CONTROL SYSTEM
LOCATION OF ELECTRONIC CONTROL PARTS

[dle up Injector Distributor Water temperature senser
Intake air N )
temperaature VSV\ Pressure \ / Ignition coil 0, sensor
senser , sens?r \ i
T terminal \ \ \ \
e \ A L o
—

A==
==

AR 1-'1
- JE&‘-.”

YAl

gl
as=

%

Ay el }
g = =

— === ) j

: _ e A | Y

] b % |

A i
Relay & fuse \ /A_\ :
block Fusible link block Throtile senser
L.H.D. vehicle
WNBBE-EFOQT
EF47

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EFI SYSTEM

MAIN RELAY
ignition switch
-—v—O—""'"H O g \
AM  1G2 ECU
EFINo. 1fuse  Main relay
15A EI @
- "0
DSNSHD ®
- £ EFINo.2fuse
= © 10A
g{ (28
1] Ll
= —_
w = e
= =
:-TL Battery
1
WHBSE-EFIes
inspection of EF! Main Relay

1. Check of main relay operation
When the ignition switch is turned ON, check to see if the
relay emits an operating sound. Or check to see if you will
feei an operating vibration with a screwdriver or the like
placed on the relay.
CAUTION:
The relay may become very hot during the operation. Hence,
do not touch the relay by your hand.

2. Inspection of relay continuity
(1) Check that there is the specified resistance between the
terminals D and @
Resistance: 60 - 85Q at 20°C (68°F)

(2} Check that there is no continuity between the terminals
@ and @.

{3) Check that there is no continuity between the terminals
@ and @ and also between the terminals O and @.

(4) Check that there is no continuity between the terminals
@ and @ and also between the terminais @ and @. WNEBE-EF100

If the continuity test results do not conform to specifications,
replace the relay.

EF48
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3. Inspection of relay operation
(1) Apply the battery voltage across the terminals D and @.
(2) Check that there is continuity between the terminals
and @.

if the operation test results do not conform to specifications,
replace the relay.

WNBBE-EF 101
4. If the main relay persists to be inoperative after the checks
1 through 3 have been performed satisfactorily, check the
following items.
(1) Fusible links
(2) Ignition switch
(3) Fuses
(4) Wiring and wiring connector .
INJECTOR RELAY
ECU
AMI Fusible link Injector fuse injectar relay Injectors
o""\...o-———-or'\.1_c—0A o-’/’c @
L. Subfusebox | ‘
OO o— .' @
F/L AM  IGz EFINo. 2 fuse
10A
ignition switch
-
_L Battery L
N
WNESE-EF102
EF-49
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Inspection of injector relay

1. Check of injector relay operation
When the ignition switch is turned ON, check to see if the
relay emits an operating sound. Or check to see if you will
feel an operating vibration with a screwdriver or the like
placed on the relay.
CAUTION:
The relay may become véry hot during the operation. Hence,
do not touch the relay by your hand.,

WHNBBE-ER 103

2. Inspection of relay continuity
{1) Check that there is the specified resistance between the
terminals (O and @.
Resistance: 60 - 85Q at 20°C (68°F)
(2) Check that there is no continuity between the terminals
@ and @.

{3) Check that there is no continuity between the terminals
® and @ and also between the terminals @ and @).

(4) Check that there is no continuity between the terminals
@ and ® and also between the terminals @ and @.

It the continuity test resutts do not conform to specifications,
replace the relay.

WNBBE-EF105

3. Inspection of relay operation
(1) Apply the battery voitage across the terminals D and (@). o
(2) Check that there is continuity between the terminals
and @.

if the operation test results do not conform to specifications, ooy
replace the relay. -

WNBBE.EF 106
4. Iftheinjector relay persists to be inoperative after the checks
1 through 3 have been performed satisfactorily, check the
following items.
(1) Fusible links
(2) Fuses
(3) Ignition switch
(4) Wiring and wiring connector
WNSAE-EF107

EF-50
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FUEL PUMP RELAY

Fuel pump relay r o pump =eu

(M

_-'0""2:-:-0—-—-0/‘—‘ e ] < £l F: ) &

Fusible IG Sw EFl fuse

fink No. 2

O O PO

Fusible EFI fuse
o link No. 1
+ Main relay _I___
l Battery

WNBBE-EF108

Inspection of Fuel Pump Relay

1. Check of fue! pump relay operation.
When the ignition switch is set to the ON position, check to
see if the relay emits an operating sound. Or check to see if
you will feel an operating vibration with a screwdriver or the
like placed on the relay.
CAUTION:
The relay may become very hot during the operation. Hence,
do not touch the relay by your hand.

WNNBBE-EF110

2. Inspection of retay continuity
(1) Check that there is the specified resistance between the

terminais @ and @.

Resistance: 70 - 80Q at 20°C (68°F)

{2) Check that there is no continuity between the terminals

® and @.

WHNBBE-EF1 11

{3) Check that there is no continuity between the terminals
D and @ and also between the terminals @ and @.

{4) Check that there is no continuity between the terminals
@ and @ and also between the terminals @ and @.

if the continuity test results do not conform to specifications,
replace the relay.

WNBBE.EF112
EF-51
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3. Inspection of relay operation
(1) Apply the battery voltage across the terminals (D and @)
{2) Check that there is continuity between the terminals
and @.

If the operation test results do not conform to specifications,
replace the relay.

WNBBE.EF113

4. If the fuel pump relay persists 1o be inoperative after the

checks 1 through 3 have been performed satisfactorily,

check the following items.

(1) Fusible links

(2) Ignition switch

{3) Fuses

(4) Main relay (See page EF-48.)

{5) Wiring and wiring connector

(6) ECU (See page EF-67.)

WNESE-EF114

WATER TEMPERATURE SENSOR

Specification

Water ternperature Resistance

°C (°F) kQ
80 (176} 0.322+£0.1
60 (140) 0.584£0.2
40 {104) 1.1401 0.3
. 20( 68) 2450405
Thermister 0{ 32) 588%15
~20( —4) 1621186

Inspection of Water Temperature Sensor
Measurement of Resistance of Water Temperature Sensor
1. Disconnect the connector.
NOTE:
Be sure to un-lock the lock of connector, when disconnect or
connect the connector.

WNBSE-EF116

EF-52
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2. Start the engine. Read the resistance at the time when the
engine is warmed up completely.
Resistance: 0.32+0.1kQ

If the measured resistance will not conform to the specifica-
tion, remove the water temperature sensor and perform the
unit ingpection.

3. Check that there is no continuity between each terminal of
the water temperature sensor and the body.
If there is continuity, replace the water temperature sensor.
NOTE:
» Before the water temperature sensor is removed, drain
~ the coolant.
« After completion of the sensor replacement, refill the

coolant. (See page CO-3.}

WHNBBE-EF118
Water Temperature Sensor Unit Test
1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.
2. Drain the cooling water. {See page CO-3.)
WMBEE-EF119

3. Distributor removal
(1) Turn the crankshaft, until the mark on the crankshait
timing belt pulley is aligned with the indicator mark on
the timing belt cover. (Ensure that the rocker arms of the
cylinder No.1 at the timing belt side are in a free state. If
the rocker arms are not in a free state, turn the crankshaft
one more complete turn (360°).

WNESE-EF120

(2) Remove the high-tension cords from distributor cap.
NOTE:

Be sure to remove the high-tension cord by holding the rub-
ber grommet. Never pull out the cord section.

WiNBSE-EF121

EF-53
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(3) Disconnect the distributor connector.
(4} Disconnect the vacuum hoses from vacuum advancer.
(5) Remove the distributor by removing the distributor set

bolts.
NOTE:
Since the oil flows out during the removal, place a suitable
cloth underneath the distributor.

WNBBE-EF122

4. Removal of water temperature sensor
(1) Remove the water temperature sensor connector.
(2) Remove the water temperature sensor.

WNBBE-EF123

5. Unitcheck
(1) Immerse the heat sensing section of the water tempera-
ture sensor in water. Raise the water temperature
gradually. Check to see if the resistance varies within the
specified values in accordance with the table below.

Specifications
Water temperature °C (°F) Resistance (k)
8C(176) 0.322+0.1
60 (140) 0584 +0.2
WNBBE.EF124
40 (104) 1140403
20( 68) 2450+05

It the resistance will not conform to the specifications,
replace the water temperature sensor.

(2) Check that there is no continuity between each terminal
of the water temperature sensor and sensor body.
If there is continuity, replace the intake air temperature
sensor.

6. Installation of water temperature sensor
(1) Wind sealing tape to the water temperature sensor

switch and install it fo the cylinder. Connect the connec-
for.

Tightening Torque: 2.5 - 3.5kg-m (18.1 - 25.3 ft-ib}

NOTE:
The new sensor is corted with sealer, therefore seal fapeis
unnecessary if the sensor is replaced with new one.

WNGBE-EF 125

EF-54
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(2} Distributor installation (See page 1G—47)
(@ Replace the distributor “O” ring with a new part.
@ Wwith the coupling cut-out section of the distributor
aligned with the cut-out section of the distributor
body, insert the distributor into the cylinder head. At

this time, ensure that the distributor attaching boit -

hole of the cylinder head comes at the center of the
elongated hole for the distributor bolt. Then, torque
the distributor set bolt.
(® Connectthe vacuum hoses to the vacuum advancer.
{® Connectthe distributor connector. Instali the connec-
tor to the clamp.

(& Connect the high-tension cords to the distributor
cap.

{3) Connect the ground cable terminal to the battery nega-
tive {-) terminal.

(4) Filt cooling water. (See page CO-3.)

(5) Adjust the ignition timing. (See page MA-8.)

(6) Start the engine. Ensure that no water or oil leakage is
present.

WNBBE-EF126

(7) Check the cil level. (See page LU-2.) WNBBE-EF128
INTAKE AIR TEMPERATURE SENSOR
Specification
H tntake air temperature Resistance
e S oC (oF) kn
- 80 (176) 0.3220.1
) : 60 (140) 0584+0.2
| 40 (104) 1.140£ 0.3
20( 68) 245005
0{ 32) 588415
-20( —4) 162+ 1.6
WINSBE-EF 1289
EF-55
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Inspection of Intake Air Temperature Sensor
Measurement of Resistance of Intake Air Temperature

Sensor
1. Disconnect the connector.
NOTE;

Do not pull out the lead wire. While holding the connecior sec-
tion, unlack the lock and pull out the connector.

2. Remove the intake air temperature sensor.

3. Immerse the heat sensing section of the water temperature
sensor in water. Raise the water temperature gradually.
Check to see if the resistance varies within the specified
values in accordance with the table in the preceding page.
If the measured resistance will not conform to the specifica-
tiens, replace the intake air temperature sensor.

WNB2E-EF122

4. Check that there is no continuity between each terminal of
the intake air temperature sensor and the sensor boqy.
If there is continuity, replace the intake air temperature sen-
sor.

WHBABE-EF133

5. Instali the intake air temperature sensortothe surge tank with
a new gasket interposed.
Tightening Torque: 3.0-4.0 kg-m (21.7 - 28.9 ft-Ib)

6. Connect the intake air temperature sensor connector.

EF-56
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THROTTLE POSITION SENSOR

Throttle position sensor

Inspection of Throttle Position Sensor

1. Unlockthe throttle position sensor connector and disconnect

it
CAUTION:

When disconnecting the connector, care must be exercised
to ensure that no excessive load is applied to the throttle posi-

tion sensor.

2. Measure the resistance between the terminals of the throttle

position sensor.

(1) Measure the resistance between ® and @D under the fol-

iowing conditions.

WINBBE-EF135

WHEBE-EF136

Throttle valve closed fully

0.2 or less at 20°C (68°F)

Throttle valve openad fully

10 k2 or more

Ifthe measured resistance does not conform to the specifica-

tion, replace the throttie body. (See page EF-97.)

CAUTION:

Be very careful not to damage the terminal.
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(2) Measure the resistance between @ and @ under the fol-

lowing conditions.
Throttle valve closed fully 10 kQ.or more
Throttie valve opanad fully BQ or tess

If the measured resistance does not conform to the
specification, replace the throttle body. (See page EF-97.)
CAUTION:

Be very careful not to damage the terminal.,

3. Connect the throttle position sensor connector.,
CAUTION:
When connecting the connector, care must be exercised to
ensure that no excessive load is applied to the throttie posi-

tion sensor.
WNAGE-EF136
PRESSURE SENSOR
\ =
N #
| @ !
} I
I
| O I
I [
| |
| J
i
{} Surge tank pressure
WNBEE-EF 144

EF-58
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Inspection of Pressure Sensor
Measurement of Output Voltage of Pressure Sensor
1. Connection of SST

(1) Disconnect the ground cable terminal from the negative
(-) terminal of the battery,
(2) Remove the ECU cover.

(3) Connect the following SST between the ECU and the en-
gine wire.
SST: 00842-87701-000

NOTE:
Before the SSTis installed, be sure to perform continuity and
short tests between SST terminals.

(4) Reconnect the ground cable terminal to the negative
(-) terminai of the battery.

2. Check of output of pressure sensor
(1) Measure the voltage between the SST terminals @ and
@ when the ignition switch is turned ON.

Specified Value
Measuring point Atrnospheric
Attug hagntabove | P gy | Y
0(0) 760 (29.92) 3.3-39
500 (1640) 716(28.19) 3.2-38
1000 (3280) 674 (26.54) 3.0-36

EF-59
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If the measured voitage does not conform to the specifica-
tion, measure the voltage between the SST terminals ® and
@. Ensure that the measured voltage is within a rangeof4.5
fo 5.5 volts. Then, proceed to repiace the pressure sensor.

When the pressure sensor is replaced, it is necessary to
replace the gas filter, too.

If the measured voltage between the SST terminals @ and
@ does not conform to the specification, check the wiring
between the ECU and the pressure sensor. If there is no
troubie with the wiring, check the ECU. (See page EF—69.)

WNBAE-EF 149

(2) Disconnect the rubber hose connected to the pressure
sensor. Apply a negative pressure of 200 mmHg (7.87
inchHg) to the pressure sensor, using a MityVac, Check
that the measured voltage between the SST terminals @
and @ drops by 0.65 - 0.95, compared with the voltage
measured in the step (1).

if the measured voltage fails to drop by the specified value,
replace the pressure sensor.

When the pressure sensor is replaced, it is necessary to
replace the gas filter, too. WNBSE-EF 150

{3) Remove the MityVac from the pressure sensor.
(4) Connect the rubber hose disconnected in the step (2) to
the pressure sensor.

WNBRE-EF151

3. S8T removal

(1) Disconnect the ground cable terminal from the negative
(-) terminal of the battery.

{2) Remove the SST by disconnecting the ECU and engine
wire connectors of the SST.

(3) Connect the engine wire to the ECU.

(4) Install the ECU cover onto the position.

(5) Reconnect the ground cable terminal to the negative
{(-) terminal of the battery.

WNBBE-CF152

EF-60
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IDLE-UP VSV

T,
ECU
Hea;%';”se Blower fan motor
B  —rm g
Ll
Resistor
Ignition switch &\
o i 1 __i Fan motor
IGz EFIfuse No. 2 5 awitch —~®
| . - . L
Y Fusible link EFl fuse No, 1 Water tlsemperatureL< ®
I sensor @ ] ®
idle-up VSV @
' D9 V5Y

Unit Inspection of idle-up VSV

1. Detach the idle-up VSV assembiy from the bracket.
Disconnect the idle-up VSV connector.

2. Measure the resistance between the idle-up VSV terminals.

Specified value

30 - 5002 at 20°C (68°F)

Ifthe resistance will not conform to the specification, replace

the idle-up VSV,
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3. Disconnect the rubber hose connected to the idle-up VSV
and connect a MityVac or a vacuum pump. Apply a nega-
tive pressure of 100 mmHg (3.94 inchHg).

If no negative pressure is applied, repiace the idle-up VSV.

4. Connect the idle-up VSV connector and turn ON the ignition
key switch. Check to see if the negative pressure applied in
the step 3 becornes zero.

During this check, a voltage should be applied to the con-
nector side.

5. Connect the disconnected rubber hose to the idie-up VSV.
Attach the idle-up VSV to the brackst.

Check of Idle-up VSV Control
1. Disconnect the ground cable terminal from the negative (-}
terminal of the battery.

2. Remove the ECU cover.

3. Connect the following SST between the ECU and the engine
wire.
SST: 09842-87701-000

NOTE:
Before the SST is installed, be sure to perform continuity and
short tests between SST terminals.

EF-62

Downloaded from www.Manualslib.com manuals search engine

WNEBE-EF 160


http://www.manualslib.com/

EFI SYSTEM

4. Reconnect the ground cable terminal to the negative (-} ter-
minal of the battery.

5. Withthe engine running, measure the voltage across the SST
terminals ® and @.

YWNBRE-EF 162

No.

Condition Measured voltage

—

Engine has wamed up fully after starting.

Defogger ON

3V or less
Headlamps ON

WM

Blower fan motor operating

The measurement should not be performed when plurai conditions of those described above are met con-
currently.
If the check results will not conform to the requirements given in the iable above, check and repair the fol-
jowing sections.

WNBBE-EF163

No.

Check item

1

Check water temperature sensor-related parts. (See page EF-39.)
Check ECU. {See page EF-67.)

2,3

switch is tummed ON.
If battery voltage is appiied, check ECU.
If nc battery voltage is applied, check wiring from ECU () terminal to defogger switch angfor headlamp switch,

Check to see i battery voltage is applied 1o between $ST terminats @ and &) when defogger switch andfor headiamp

Check and repair wiring between blower fan motor switch and idle-up VSV,

EF-63
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6. SSTremoval

(1) Disconnect the ground cable terminal from the negative
{-) terminal of the battery.

(2) Remove the ST by disconnecting the ECU and engine
wire connectors of the SST.

(3) Connect the engine wire to the ECU.

(4) Install the ECU cover.

(5) Reconnect the ground cable terminal to the negative

(-) terminal of the battery. S

OXYGEN SENSOR

inspection of Oxygen Sensor
1. Install the SST to the check terminal.
SS8T: 09991-87702-000

2. Warm up the engine.

3. After the engine has been warmed up, hold the engine
speed for two minutes at 3000 rpm.

4. Short the SST Test terminal (brown) with the ground terminal
(black).

WNEBE-EF165

EF-64
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5. Connect a voltmeter between the SST terminal (8) (green)
and the engine ground.

Test
terminal

Ground
% terminai

&

WHABE-EF1E9

6. Hold the engine speed at around 3000 rpm. Ensure that the
reading of the voltmeter hocked up in the step 5 changes
eight tirmes or more for 10 seconds.

When the change in voitage occurs eight times or more, the
oxygen sensor is functioning normally.

If the change in voltage fails fo occur eight times or more in
the check described in the step 6, perform trouble shooting
following the instruction given below.

in case that the change in voltage occurs less than eight
times: '
Proceed to Step 7.
In case that no change in voltage occurs at all:
Proceed to Step 10.
7. Release the short between the SST Test terminal and the

ground terminal.
WNBSE-EF170

8. Again hoid the engine speed for two minutes at 3000 rpm. 09991-87702;,

Afterwards, while holding the engine speed at around 3000
rpm, short the SST Test terminal with the ground terminal.
SST: 09991-87702-000

WHNEEE-EF1T1
9. Check that the change in voltage betwsen the SST terminal
VF and the engine ground occurs eight times or more.
If the change in voltage occurs eight times or more, the
oxygen sensor is functioning normally.

If the change in voltage occurs less than than eight times,
replace the oxygen sensor.

In case that no change in voltage occcurs at ail, proceed to
the step 10.

WNBBE-EF172

EF-65
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10. Perform the diagnosis check. Read the diagnosis code.
(See page EF28.) ~ |
If any code or codes other than the normal code are indi-
cated, carry out the trouble shooting according to diagnosis
codes.
When the normal code is indicated, proceed to the step 11. — _

WNBBE-EF173

11. Start the engine and warm it up.

12. Hold the engine speed for two minutes at 3000 rpm. Then,
hold the engine speed at around 3000 rpm. Short the Test
terminal with the ground terminal.

Test

WNBRE-EFY74

13. While the operation described in the step (12} is being per-
formed, measure the voltage between the SST terminal
and the engine ground.
if the measured voltage is more than 0V, it means that the
air-to-fuel ratio of the fuel mixture is too rich. Remedy the
cause for the too rich fuel mixture.

If the measured voltage is 0V and the engine is idling nor-
mally, replace the oxygen sensor.

Test
terminal

if the measured voltage is OV and the engine is not idling nor-
mally, remedy the cause for the too lean fuel mixture. WNBBE-EF175
14, Remove the SST from the check connector.
15. Install the cap to the check connector.

EF-66
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ELECTRONIC CONTROL UNIT (ECU)

Inspection of ECU
1. Measurement of ECU voltage
NOTE:

» The wiring circuit of the EFI can be checked by measur-
ing the voltage and resistance at the ECU terminals.

+ The measurement of voltage should be conducted while
all of the connectors are connected.

e Make sure that the battery voitage is 11 volts or more
when the ignition switch is turned ON.

{1) Preparation of measurement
Disconnect the ground cable terminal from the nega-

tive terminal (-} of the battery.
WNBSE-EF1T6

& Remove the ECU cover. J’L/V f
#1

@ Connect the SST between the ECU and the engine
wire,
SS8T: 09842-87701-000

NOTE:
Before the SST is installed, be sure to perform continuity and
short tests between SST terminais,

@ Connect the ground cable terminal to the negative
terminal {-) of the battery.

NOTE:
After completion of the inspection, before the SST is
remaoved, be sure to disconnect the battery ground cable from
the negative {-) battery terminal.
After the ECU and engine wire have been connected, recon-
nect the battery ground cable to the negative (-} battery ter-
minal.

WNSBE-EF179

EF-67
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(2) Measure the voltage and resistance between each terminal. Check that the measured voltage and
resistance conform to the specifications. Perform the check and repair in accordance with the fiow

chart given below.

Measure veltage and resistance betwsen terminals,
{See page EF-70.)

oK

1. Disconnect ground cabie terminal from battery
negative (-) terminal.

2. Disconnect ECU side connector of the SST.

3. Full out main relay from relay box,

3

Check that there is continuity between relay box
main relay terminal and SST terminal &) and between
relay box main relay terminal and SST terminal @&,

BAD

Repair according to causes.

oK

Check that there is continuity between engine
ground and each of 38T terminals @, @ and ®.

BAD

Replace engine wire.

Replace ECU.

NOTE:

Even when the trouble has been solved by replacing the ECU, be sure to install
confirm that the trouble was attributable to the oid ECU.
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ECU CONNECTORS
No. Contents of connection No. Contents »f connection
1 | Power ground 16 | Cooling water temperature sensor
2 | Injector 16 | Power ground
3 | Battery +B {Mzin relay} 17 | Injector
4 | Battery +B {Back-up) 18 | Battery +B (Main relay)
5 | Idle-up VsV 19 | Check engine lamp
6 | Feedback check terminal 20 | Fuel pump relay
7 | 1gnition coil (negative) 21 | Engine ground
8 | Starter switch 22 | Pressure sensor ground
9 | Testterminat 23 | Airconditioner magnet clutch
10 | ldie switch 26 | Vehicle speed sensor
11 | Electric ioad signal 28 | Power switch
12 | Sensor power supply {approx. 5V) 29 | Oxygen sensor
13 | Pressure sensor 30 | Sensorground
14 | Intake air temperature sensor
WHNASE-EF181
I e wr— ] pe—— 1.
15411312111 ]10] 9| 8 6 4 13t2]1
Wl|2B|27|26| 25124 23 21 1911817 {18
ECU side
EF-69
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Voltage or Resistance at ECU Wiring Connectors
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Terminals STg;;:t?n%Zm Conditions Remedies
ot ) Procead to flow
@-@ 1Qorless ignition switch OFF chart@.
®-® 1V or less ignition switch OFF (after more than one minute) Check power
10- 15V fgnition switch ON Supply.
®-® 0.1V or less Ignition switch OFF (after more than ten seconds) Check ar
10- 15V Ignition switch ON supply.
@-® 10- 15V At all times (Measured voltage is lower than specified voitage Check power
only at during starting period.) Supply.
10- 15V Engine fully warmed up. All accessory switches turned OFF, gf;g; power
- ®-@
. Check idle-up
3.0V or less idlg-up VSV ON VSV control.
45-55V Proceed to flow
Ignition switch ON. Terminal T shorted with ground terminal. chant®.
Throttle vaive fully ctosed. Check di ;
agnosis
®-® TV orless code.
0-45105.5v Ignition switch ON. Terminal T shorted with ground terminai, 0. sensor
(Measured Engine revolution speed held at 3000 rpm after it has fulty s xytgrenn
voltage varies.) | warmed up. S
®-8 0.1V orless Igniticn switch OFF Check power
10- 15V Ignition switch ON supply.
0.1V or less Ignition switch OFF Check .
-@ pows
6- 15V When ignition switch is set to ST pasition supply.
®-® 0.1V or less Ignition switch QFF Check T-terminal
10- 15V Ignition switch ON wiring.
®-® D.5V or less Ignition switch ON. Throttle valve fully closed. Throttle position
10- 15V ignition switch ON. Throttie valve fully opened. sensor system.
®-® 0.1V oriess Ignition switch ON. Headlamp switch andj/or defogger switch OFF. Check idie-up
9- 15V Ignition switch ON. Headtamp switch and/or defogger switch ON. | YSY control.
®.® 0.1V or iess ignition switch OFF C!‘l‘eck vee
45-55V Ignition switch ON wiring.
_ . Ignition switch ON. Atmospheric pressure is 760 mmHg Chack prassure
®-® 82-38Y (29.9 inchHg). sensor.
- . . L . Chack intake air
®-® 0.9- 3.0V }ggamFo)n switch ON. Air temperature inside surge tank: 20°C temperature
$ensor,
- . ; Check cooling
_ ) ignition switch ON, After engine has been warmed up fully.
®-@ 04-05v (Cooling water temperature: 80 - 90°C (176 - 194°F) water temperature
WNBSE-EF152
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Terminals STrl:s\;::;ar%ior Conditions Remedies
. . Proceed to flow
®-O 10 or less Ignitich switch OFF chart @,
1V oriess Ignition switch OFF (after more than one minute) Check/repair
®-@ injector power
10-18Y Ignition switch ON supply.
®-® 0.1V or less Ignition switch OFF Check and repair
- ECU power
10- 15V Ignition switch ON supply.
3V or less ignition switch ON {Check engine lamp illuminated.) Check power
®-@ supply for check
10-15v Engine is rotating. (Check engine lamp not iliuminated.) engine lamp.
1V or less Ignition switch ON. Fuel pumnp is operating. Check/repair fuel
@-@ pUMp power
10- 18V Ignition switch ON. Fuel pump is stopped. sSuppiy.
- " : Check ground
Engine ground 0.20Q or less Ignition switch CFF wiring.
@-@ 0.50 or lass Ignition switch OFF Replace ECU.
g
®-@ 1015V Engine is rotating. Air conditioner compressor is rotating. Check air
{Genuine air conditioner-equipped vehicle) conditioner wiring.
Ignition switch ON
@-@ 0-10t0 15V When vehicle is moved. (Measured voltage changes 4 times for g:ﬁg; speed
movernent of 1.5m.) '
®-® 4.5-558v ignition switch ON. Throtlie valve fully closed. Che_qk throttle
0.5V or less ignition switch ON. Throttle valve fully cpened. position sensor.
0.1V or less Ignition switch ON {after more than 60 seconds) g::sc;oxygen
®-@
Voltage varies within| After engine has warmed up fuily. When enging revolution is held | Check fuel
G-1.0v at 3000 rpm for more than 2 minutes: system.
. . Proceed 1o flow
@-@ 1Q or less Ignition switch ON chart @,
WNBAE-EF 1683
EF-71
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ECU Replacement
1. Disconnect the ground cable terminal from the negative (-)
erminal of the battery.

2. Remove the ECU cover,

‘:3 :
!Pll_ll

Yy
£ ‘59'
i

i
v/
4

WHNBBE-EF156

3. Disconnect the engine wire connector from the ECU.

&

Remove the ECU from the cowl pane! by removing the at-
laching screws.

5. Install a new ECU to the cowl panel.

CAUTION:

Do not touch with the bracket screws mounted on the ECU
proper. This tampering will cause an ECU malfunction.

WMBSE.-EF188
6. Connect the engine wire connector to the ECU.
7. Install the ECU cover on the cowl panel.
8. Connect the ground cable terminal to the negative () ter-
minal of the battery.
WNABE-EF190

EF-72
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SST Removal

1. Disconnect the ground cable terminal from the negative ()
terminal of the battery.

2. Disconnect the connectors of the ECU and engine wire from
the SST so as to remove the SST.

3. Connect the engine wire connector to the ECU.
WNERE-EF 191

4. Install the ECU cover on the cowl panel.

LA

WNSEE-EF192
5. Reconnect the ground cable terminal to the negative {-) ter-
minal of the batiery.
WNBEE.EF193

EF-73
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FUEL SYSTEM
FUEL PUMP
WARNING:
When working on the fuel system, never smoke nor allow any open flame to be brought near the working
site.
Out Magnet
’ /
s =N\ Cap\
[ :1 = |n
= J Filter
Check vaive Relief valve
Silencer Assy
{ ECU
inR
EF! No. 1 fuse Main Relay r———0 @
J:7'--'“\_46'!———-—--——(}-""""""._Q—
0 - —— (@
(BIG Ignition EFI No. 2 fuse
2
switch Sub-fuse box
Fuel pump relay
o— Rectifier
@
"
= L]
BN L
Fuel pump
! 4
_T_ Battery — Check terminal
_j\'__— Fuel pump terminal |, I (B \ ]
| F\\g\
’ P ~Ground
terminal
WNBBE-EF154

EF-74
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IN-VEHICLE INSPECTION

Check of Fuel Pump Operation

1. Connection of SST (09991-87702-000)
(1) Detach the check terminal cap.

(2) Connect the SST to the check connector. Connect the
SST terminal F (white/black) to the ground terminal
(black).

2. Check of fuel flowing sound
(1) Turn ON the ignition key switch.

{2) Check to see if you can hear fuel flowing sound around
the pressure regulator.

{3) If you can hear no fuel flowing sound, check the foilow-
ing parts. Repair them, as required.

Fusible links

Fuses

Main relay

Fuel pump relay

Fuel pump

Wiring and wiring connections

3. SS5TRemoval _
{1} Turn OFF the ignition switch.
(2) Remove the SST from the check terminal.
(3) Attach the cap on the check terminal.

EF-75
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Check of Fuel Pressure
1. Ensure that the battery voltage is 12 voits or more.
2. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.
3. Place a suitable container or cloth, etc. under the fuel filter.
WRBA-EF201

4. Loosen the union bolt gradually.
CAUTION:
The fuel pressure atthe inside of the fuel line is approximate-
ly 2.55 kg.f’cm2 (36.27 psi) higher than the atmospheric pres-
sure. Hence, be sure fo gradually ioosen the union bolt so as
to prevent fuel from splashing.
Since the fuel will flow out, be certain to place a suitable con-
tainer or cloth, etc. under the fuel filter so that no fuel may get
to the resin or rubber parts of the vehicle.

5. Install the 8ST (fuel pressure gauge) between the fue! hose
No. 1 and the fuel filter by means of the union bolt with a new
gasket interposed.

SS8T: 09268-87701-000
Tightening Torque: 3.5 - 4.5 kg-m (25.3 - 32.5 fi-Ib)

WRES-EF203

6. Reconnect the ground cable termina! to the negative (-) ter-
minai of the battery.

7. Connection of SST (09991-87702-000)
(1) Remove the cap on the check terminal.
{(2) Connect the SST to the check connector.
(3) Connect the SST terminal F (white/black) to the ground
terminal {(biack).
8. Turn ON the ignition switch.

EF-76
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9. Check to see if the fuel pressure conforms to the specified
pressure.
Specified Fuel Pressure: 2.3 - 2.8 kg/cm? (33 - 40 psi)
If the fuel pressure is higher than the specified pressure,
check andfor repair the following items. -
(1) Fuel return hose and/or pipe for restriction or damage.
{2) Rubber hose connected between pressure regulator
and surge tank for restriction.
(3) Ifthe check results of (1) and (2) are satisfactory, replace /_/\
the pressure regulator. (See page EF-85.)

)/ 8

.

If the fuel pressure is lower than the specified pressure,
check and/or repair the following items.
(1) Fuel hose andfor pipe for restriction or damage or

leakage.
(2) Fuel filter for restriction. (See page EF-82.)
{3) Check fuel flow rate, (See page EF-79.)
(4) Pressure regulator. (See page EF-85.)

WNBBE-EF196

10. Turn OFF the ignition switch. After a lapse of three minutes,
check to see if the fuel pressure is the specified pressure or
more. /

Specified Fuel Pressure: 1.8 kg/em? or more _ 3

{25.6 psi or more}) i

if the fuel pressure is lower than the specified pressure,
check and/or repair the following items.
(1) Injector (See page EF-93.) /_/\
(2) Pressure regulator (See page EF-85.)
(3) Fuel hose and/or pipe for damage or leakage. WNBBEEF157
{4) ifthe check results of (1) and (2) are satisfactory, replace

the fuel pump.

A4

11. SST Removal
(1) Turn OFF the ignition key switch.
(2) Disconnect the ground cable terminat from the negative terminal (=) of the battery.
(3) Loosen the fuel filter union bolt gradually.
CAUTION: -
The fuel pressure at the inside of the fuel line is approximately 2.5 atm. higher than the atmospheric pres-
sure. Hence, be sure to gradually loosen the union bolt so as to prevent fuel from spiashing.
Since the fuel will flow out, be certain to place a suitable container or cloth, etc. under the fuet filter so that
no fuel may get to the resin or rubber parts of the vehicle.

(4) Remove the SST (fuel pressure gauge).
SS8T: 09268-87701-000

WR3B-EF208

EF-77
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(5) Install the fuel hose No. 1 to the fuel filter by means of the
union bolt with a new gasket interposed.
Tightening Torque: 3.5 - 4.5 kg-m (25.3 - 32.5 ft-Ib}

(6) Remove the SST from the check connector.

(7) Attach the cap on the check connector.

(8) Reconnect the ground cable terminal to the negative
(=) terminai of the battery.

12. Check of Fuel Leakage
Start the engine. Check to see if any fuel leakage is present.
Repair any defective part if the fuel leakage exists.

Check of Fuel Flow Rate

1. Ensure that the battery voltage is 12 voits or more.

2. Disconnect the ground cable terminal from the negative (-}
terminal of the battery.

3. Place a suitable container or cloth, etc. under the pressure
regulator.

4. Disconnect the fuel return hose connected to the pressure
regulator.
CAUTION:
Since the fuel will flow out, be certain to place a suitable con-
tainer or cloth, etc. under the fuel return hose.

EF-78
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5. Connectasuitable fuel hose (about 2 meter long) to the pres-
sure regulator.
Reference:
This fuel hose is included in the SST (09268-87702-000).

€. Insert one end of the fuel hose in a measuring cylinder.

7. Detach the check connector cap.

WNBBE-EF198

8. Connect the SST (09991-87702-000) to the check connec- /
tor. Connect th SST terminal F (White/Black) to the ground 09991-87702-000
terminai (Black).

9. Connect the ground cable terminal to the negative (-) ter-
minal of the battery.

10. Turn ON the ignition switch for 15 seconds. Then, turn OFF
the switch.

WREE-EF217
11. Measure the amount of fuel collected in the measuring
cylinder. %
Specified Amount of Fuel: 235 ¢c or more =7
(14.34 cub inch or more) i
if the fuet amount is less than the specified amount, check '
the fuel filter. ==
12. Disconnect the ground cable terminal from the negative {(-) 1 l
terminal of the battery. U
WNBBE-EF199

13. Remove the SST {02981-87702-000) from the check connec-
tor.

14. Attach the cap on the check connector.

15. Disconnect the fuel hose connected to the pressure
regulator.

WHSBE-EF200

16. Connect the fuel return hose to the pressure regulator. At-
tach the clips.

17. Reconnect the ground cable terminal to the negative (-) ter-
minal of the battery.

18. Start the engine. Check to see if any fuel leakage is present.
Repair any defective part if fuel leakage exists.

WRAS-EFZ21

EF-79
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REMOVAL OF FUEL PUMP

8 Fuel pump Assy w/motor & bracket
Fuel hose

@ Cushion

@ Fuel pump bracket

WNBBE-EF201

WARNING:
When working on the fuel system, never smoke nor allow any’
open flame to be brought near the working site.

1. Disconnect the fuel hose front and rear side from the fuel
pump.
CAUTION:
Since the fuel will fiow out, be certain to place a suitable con-
tainer or cloth, sic. under the fuel pump.

2. Disconnect the fuel pump coupler.

WNBSE-EF203

EF-80
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3. Detach the fuel pump bracket by removing the three bolts.
4. Detach the fuel pump bracket from fue! pump by removing
the three bolts.

WNEBBE-EF20:4

INSTALLATION OF FUEL PUMP

1. Instali the fuel pump bracket to the fuel pump by tighten the
three bolts.
NOTE:
Ensure that the two cushions are instalied as correct position.

WHNBBE-EF205

2. Instaliation of bracket
(1) Temporarily tighten bolt No. 1.
(2) Tighten the boit No.1 and No. 2.
(3) Securely tighten the bolt No. 1.

3. Connect the fuel hose front and rear side to the fuel pump.
NOTE:
Ensure that the filter is installed at the fuel pump inlet port.

WNBSE-EF207

4. Connectthe fuel pump coupler.
NOTE:
Ensure that the lead wire is clamped at two position.

WNBBE-EF208

EF-81
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FUEL FILTER ELEMENT

FRONT

Check of Fuel Fliter Element
1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

2. Disconnect the fuel return hose connected to the pressure
regulator. Connect a suitabie fuel hose (about 2 meter long)
to the pressure regulator.

Reference: _
This fuel hose is included in the SST (09268-87702-000).

CAUTION:

Since the fuel will fiow out, be certain to place a suitable con-
tainer or cloth, etc. under the pressure regulator so as to
prevent fuel splashing.

3. insert one end of the fuel hose in a measuring cylinder.

EF-82
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4. Connection of SST (09991-87702-000) 09991-87702-000
(1) Detach the cap from the check connector.
(2) Connect the SST to the check connector.
(3) Short the SST terminal F {(White/Black) to the ground ter-

minat (Black).

5. Connect the ground cable terminal to the negative (-} ter-
minal of the baitery.

6. Turn ON the ignition switch for 15 seconds. Then, turn OFF

the switch.
WRBB-EF276

7. Measure the amount of fuel coliected in the measuring

cylinder. Check to see if the measured amount conforms to

the specification. ]

Specified Amount of Fuel: 235 cc or more
(14.34 cub inch or more) i

NOTE: 1

if it becomes necessary to biesd air, be sure to conduct the X e==>

measurement at least twice. L™

L

If the fuel amount conforms to the specification, perform the
operation, starting from the step 20 onward. WNBSEEF209
If the fuel amount is less than the specified amount, perform

the operation, starting from the step 8 onward.

8. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

9. Loosen the fuel flare nut gradually.
CAUTION:
The fuel pressure at the inside of the fuel line is approximate-
ly 2.5 kglcm2 (36 psi) higher than the atmospheric pressure.
Hence, be sure to gradually loosen the flare nut and use a
cloth, etc. so as to prevent fuel from splashing.
Since the fuel will flow out, be certain to place a suitable con-
tainer or cloth, etc. under the fuel filter so that no fuel may get
to the resin or rubber parts or electrical parts of the vehicle.

WRBE-EF279

EF-83
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10. Connect a suitable fuel hose (about 2 meter long) to the fuel
pipe.
Reference:
This fuel hose is included in'the SST (09268-87702-000),

11. Insert one end of the fuel hose in a measuring cylinder.

12. Reconnect the ground cabile terminal to the negative {~) ter-
minal of the battery.

13. Turn ON the ignition switch for 15 seconds. Then, turn OFF
the switch.

14. Measure the amount of fuel collected in the measuring
cylinder.
Specified Amount of Fuel: 235 cc or more
(14.34 cub inch or more)

It the fuel amount conforms to the specification, replace the

fuel filter, ==
If the fuel amount is less than the specified amount, check i~
the fuel pump filter for restriction. Then, replace the fuel Sy
pump as required. (See page EF-82.) S
15. Disconnect the ground cable terminal from the negative (-} WNGBE-EFP17

terminal of the battery.
16. Coat the flare nut with a thin film of engine oil. Screw in the
flare nut into the fuel filter tully by your hand.
17. Tighten the flare nut.
Tightening Torque: 3.5 - 4.4 kg-m {25.3 - 31.8 ft-1k)

18. Disconnect the fuel hose connected to the pressure
regulator.

19. Connect the fuel return hose to the pressure regulator. At-
tach the clips.

20. Remove the SST from the check connector.

21. Attach the cap on the check connector.

22. Reconnect the ground cable terminal to the negative (-) ter-
minal of the battery.

23. Start the engine. Check to see if any fuel leakage is present.
Repair any defective part if fuel leakage exists.

WNBSE-EF212

EF-84
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PRESSURE REGULATOR
insutator
Grommet
, @
Injector
WRBE-EF288
in-Vehicle inspection
Check the fuel pressure. (See page EF-78.) .
SST: 09268-87701-000 -
%
\a_
09268-87701-000
WRES-EF2R0
Removal of Pressure Regulator
1. Disconnect the ground cable terminal from the negative (-}
terminal of the battery.
WRa2-EF290

2. Detach the accelerator cable from the throttle body.

EF-85
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3. Remove the air cleaner hose from the throttle body.

4. Disconnect the rubber hoses from the throttle badly.

WNSBE-EF214

5. Disconnect the throttle position sensor connector.

WNBLE-EF215

6. Remove the attaching bolts and nuts of the throttie body
surge tank stay No. 1.

WHBAE-EF218

7. Remove the throttle body from the surge tank.
NOTE:
Be very careful not to damage the cooling water hose during
the removal.

WNBRE-EF217

EF-86
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8. Disconnect the fuel hose No. 1 at the fuel filter side.
CAUTION:
The fuel pressure at the inside of the fuel line is approximate-
ly 2.5 kg/cm? (36 psi) higher than the atmospheric pressure.
Hence, be sure to gradually loosen the union bolt so as to
prevent fuel from splashing.
Since the fuel will flow out, be certain to place a suitable con-
tainer or cloth, etc. under the fuel filter so that no fuel may get
to the resin or rubber parts of the vehicle.

9. Disconnect the fue! return hose from the pressure regulator,
CAUTION:
Since the fuel will flow out, be certain to place a suitable con-
tainer or cloth, etc. under the connection so as to prevent fuel
‘from splashing.

10. Detach the rubber hose ciamps from the delivery pipe and
pressure regulator.

WNSBE-EF220

11. Disconnect the vacuum hese from the pressure regulator.

WNBBE-EF21

12. Disconnect the delivery pipe.
NOTE:
+ Care must be exercised to ensure that no fuel gets to the
alternator, starter, or any rubber, vinyl or plastic parts.
« Leave the injector at the manifold side. (Be very careful
not to drop the injector.)

- WRNBRE-EF222

EF-87
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13. Remove the pressure regulator from the delivery pipe.

Inspection of Pressute Regulator
1. Using the following S8Ts, connect the pressure regulator, as
indicated in the figure.
SSTs: 09268-87701-000
09268-87702-000
09283-87703-000
NOTE:
When connecting the pressure regulator, install a new gas-
ket to the union bolt connection and a new “Q” ring to the “O”
ring seal section. Also, attach hose bands to the hose con-

nections.

88T

Fuel filter—T | SST Hose band

GE=cHNN
=

To fuel retumn pipe

2. Connect the ground cable terminal to the negative (-) ter-
minal of the battery.
3. Connection of SST (09991-87702-0000)
(1) Detach the cap from the check connector.,
{2) Connect the SST to the check connector.
(3) Shori the SST terminal F (White/Black} to the ground ter-
minal (Black).
4, Turn ON the ignition key switch.,

EF-88
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5. Check to see if the fuel pressure conforms 1o the specifica-
tion.
Specified Fuel Pressure: 2.3 - 2.8 kg/em? (33 - 40 psi)

if the fuel pressure fails to conform to the specification,
replace the pressure reguiator.

6. Disconnect the ground cable terminal from the negative ()
terminal of the battery.

7. Remove the SSTs from the respective parts.
NOTE:
Attach the cap on the check connector.

Assembly of Pressure Regulator

1. Bisconnect the ground cable terminal from the negative (-)
terminal of the battery.

2. Disconnect the following SST from the check connector.

_ SST: 09991-87702-000
3. Attach the check connector cap in place.

4. Replace the pressure regulator “O” ring with a new part.

5. Apply silicon oll or gasciine to the “O” ring of the pressure
regulator. Install the “O” ring to the delivery pipe and tighten
- the attaching bolts,
Tightening Torque: 1.5- 2.2 kg-m {10.9 - 15.9 ft-Ib}

6. Replace the injector “O” ring with a new part.
NOTE:
Visually inspect the grommets and insulators of the injectors
for any evidence of damage. Replace any defective parts if
they exhibit damage.

EF-89
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7. Apply silicon oit or gasoline to the “O” ring of the injector. In-
stall the delivery pipe.
Tightening Torque: 1.5-2.2kg-m (10.8 - 15.9 fi-Ib)

NOTE:

» Be very careful not to damage the injector “O” ring during
the installation.

« When connecting the delivery pipe and injector, make
sure that they are installed straight, not in a tilted state.

8. Ensure that the injector can rotate by your hand.

If the injector can not be rotated smoothly, most likely the in-
jector is installed in a tilted state. It is, therefore, necessary
to reassembie the injector using a new injector “0” ring.
NOTE:

Never push the injector toward the insulator side or the grom-
met side. Failure to observe this caution will cause fuel
leakage.

9. Connect the rubber hose clamps to the delivery pipe and
pressure regulator.

WRAG-EF315

10. Connect the vacuum hose to the pressure reguiator.

WRAS-EF216

EF-90
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11.

12.

13.

14,

15.

16.

Connect the fuel return hose to the pressure regulator, At-
tach the hose clamps.

Install the fuel hose No. 1 to the fuel filter with a new gasket
interposed.
Tightening Torque: 3.5 - 4.5 kg-m {25.4 - 32.5 ft-Ib}

Remove the gasket material from the throttie body and surge
tank, using a gasket scraper.
Install a new throttle body gasket on the surge tark.

Install the throtile body surge tank stay. Install it on the surge
tank.
Tightening Torque: 1.5 -2.2 kg-m (10.8 - 15.9 ft-Ib)

Connect the throttle position sensor connector.

EF-91
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17. Connect the rubber hose to the throttle body. (See page
EC-22)

18. Connect the air cleaner hose to the throtile body. Tighten the
hose bands.

18. Connect the accelerator cable to the throttle body. Perform the adjustment so that the play in the axial
direction may become 3 to 8 mm (0.12 to 0.31 inch).
20. Connect the ground cable terminai to the negative (-) terminal of the battery.

WHNERE-EF224

21. Repeat the turning ON/OFF of the ignition key switch four to five times at intervals of two seconds.
22. Start the engine. Check the engine for fuel leakage or water leakage.
Repair the leaky points if leakage exists.

WNEBSE-EF225

EF-92
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INJECTORS

in-Vehicle Inspection
1. Check of injector operation
{1) Using a sound scope, check to see if each injector emiis
an operating sound when the engine is being started or
cranked.
(2) If a sound scope is not available apply a screw driver or
the like to the injector and check to see if you can feel an
operating vipration.

If the injector emits no operating sound or emits an abnor-

mal sound, check the wiring, wiring connector or injector.
2. Measurement of resistance of injector

(1) Disconnect the injector connector of the engine wire.

(2) Measure the resistance between the terminals of each
injector.
Specified Resistance: 12 - 16Q (at 20°C)

If the resistance between the terminals is not within the
specification, replace the injector.

EF-93
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(3) Connect the injector connector of the engine wire to the
injector.

Removat of Injector
1. Remove the pressure regulator. (See page EF-85.)
2. Disconnect the injector connector.
3. Remove the injector.
NOTE:
‘Do not remove the injector cover.

Inspection of Injector
1. Using the following SSTs, connect the injector, as indicated
in the figure. Insert the injector in the measuring cylinder.
SST: (1) 09268-87701-000
{2) 09268-87703-000
{3) 09268-87702-000
{4) 09842-30070-000

WHNBBE-EFZIT

NOTE:

Install a new gasket to the union bolt connection.

Install a new “O” ring to the “O” ring seal section.

Attach the hose bands to the rubber hose connections.

Attach a suitable vinyl hose to the tip-end of the injector

so as to prevent fuel from splashing. 5

» Remove the injector grommet. Check to see if the injec-
tor grommet exhibits any damage.

Hose band

S8T To return
hoge

Fuel H 88T ™~

Remove the check connector cap.
Connect the SST to the check connector.
SST: 09991-87702-000
Connect the terminal F {(white/black) of the check connector
to the ground terminai (Black).
Connect the ground cable terminal to the negative (-) ter-
minal of the battery.
Turn ON the ignition switch.

w

o o A

EF-94
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7. Perform energizing for 60 seconds by means of the 85T
{09842-30070-000).
8. Measure the amount of fuel collected in the measuring
cylinder.
specified pressure.
Specified Amount of Fuel:
Approx. 176 - 188 cc (Approx. 10.74 - 11.47 cub inch)
Variation between Each Injector:
5 cc orless (0.3 cub inch or less)

NOTE:

¢ Conduct the measurement two or three times for each in-
jector.

» Before the injector is pulled out, make certain to turn OFF
the ignition key.

s When removing the injector, use a suitable cloth or the
like so as to prevent fuel from splashing.

» Prior 10 the tast, perform air bleeding for the fuel hose.

If the amount of fuel fails tc conform to the specification,
replace the injector.
9. Leakage check
With the SST (08842-30070-000) in not energized state, turn
ON the ignition key switch. Check any fuel leakage from the
injector nozzle.
Fuel Leakage: Less Than one Drop of Fuel per Minute

If the leakage exceeds the specified value, replace the in-
jector.

NOTE:

Prior to the test, remove the vinyl hose that was attached on
the injector.

11. Turn OFF the ignition key.

12. Disconnect the ground cable terminal from the negative (-)
terminal of the baitery.

13. Disconnect the SST.
NOTE:
Care must be exercised as 1o fuel splashing or fuel flowing.

Installation of Injector
1. Check the insulator and grommet of each injector for
damage.

Replace the insulator and/or grommet if damage exists.

EF-95
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2. Install the insutator on the manifold section,

3. Install the grommet on the injection.
4. Replace the injector “O” ring with a new part.
NOTE:

Be very careful to avoid damaging the “O” ring.

5. Insert the injector into the insulator.
6. Install the delivery pipe. (See page EF-90.)
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AIR INDUCTION SYSTEM
THROTTLE BODY

In-Vehicle inspection
Check of Throttle Body
1. Ensure that the throttle linkage operates smoothly.
Replace the throttle body if the throttle lever fails to operate
smoothly,
2. Check the throttle position sensor.
{See page EF-57.)
3. Check the throttie positioner.
(See page MA-10.)

Removal of Throttle Body
1. Disconnect the ground cable terminal from the negative (~)
terminal of the battery.

2. Disconnect the air cleaner hose from the throttle body.

f/% TN S

WRAB.EF347

EF-97
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3. Disconnectthe accelerator cable.

4. Disconnect the vacuum hoses.
NOTE:
Prior to the disconnection, put a tag on each vacuum hose
so that the original installation position may be known readi-
ly during the installation.

5. Disconnect the connector of the throttie positioner sensor.
NOTE:
It should be noted that the position and shape of the connec-
tor differ on the automatic transmission vehicie.

6. Disconnect the water hoses from the throttle body.
NOTE:
¢ Using a suitable cioth, take a precautionary measure so
that no water gets to the electrical equipment of the
vehicle.
» Besure to plug the disconnected water hoses by suitable
plug to prevent the water from flowing out.

7. Removal of throttle body
(1) Remove the attaching bolts and nuts of the surge tank
stay No. 1.

EF-98
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(2} Remove the attaching bolts and nuts of the throttle body.
(3} Remove the throttle body.

Inspection of Throttle Body
1. Cleaning of throttie body prior to inspection
(1) Clean the cast part with a soft brush, a wet cloth or the
like.

(2) Remove the gasket material fromthe surge tank attached
surface of the throttle body.

(3) Clean alt passages by blowing compressed air.
WARNING: :
. Be sure to protect your eyes, wearing goggles.

2. Check of throttle valve
{1) Check that the throttle jever is in full contact with the
dashpot.
{2) When the throttie lever is opened, check to see if the
dashpot lever comes out.

EF-99
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(3) Check the throttle position sensor.
{See page EF-57.)
Replace the throttle body if it exhibits any defect.

Installation of Throttle Body
1. Remove any gasket material from the throttie body attaching
surface of the surge tank.

2. Install the throttle body on the surge tank with a new gasket
interposed. Attach the surge tank stay No. 1.
3. Tighten the attaching bolts and nuts of the throttle body and
surge tank stay No. 1.
Tightening Torque: 1.5- 2.2 kg-m (10.8 - 15.9 ft-Ib)

4. Connectthe water hoses to the throttie body. Attach the hose
clips.

5. Connect the air cleaner hose to the throttle body. Attach the
hose bands.

EF-100
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6. Connect the throttle position sensor connector.
NOTE:
It should be noted that the position and shape of the connec-
tor differ on the automatic transmission vehicle.

7. Connect the vacuum hoses to the throtile body.

8. Connect the accelerator cable to the throttie body. Perform
the adjustment so that the play in the axial direction may be-
come 3 fo 8 mm {0.12 10 0.31 inch).

9. Fill coolant.

{See page CO-3.}
10. Connect the ground cable terminal to the negative (-) terminal of the battery.
11. Start the engine. Recheck the engine for water leakage.

Repair the leaky point if water leakage exists.

EF-101
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AUXILIARY AIR VALVE
Idle adjust screw
|._.___ E Throtlle valve
L [ i : o
t .
Aif cleaner mep - A ma To manifold
i it o
_‘-—
Auxiiiary
Valve

*+

Coolant

In-Vehicle Inspection
Check Operation

1.

Disconnect the air cleaner hose from the throttle body.

Start the engine. Check that there is air continuity at the
auxiliary air vaive port under the following conditions. Per-
form the check, following the procedures given below.
When the cooling water temperature is below 50°C ( 122°F)
apply your finger 1o the auxiliary air vaive port. Ensure that
the engine speed drops.

When the cooling water temperature is above 80°C (1 76°F)
apply your finger to the auxiliary air valve port. Ensure that
the engine speed does not change.

If the auxiliary air valve exhibits any malfunction, replace the
throtile body.

Removal of Auxiliary Air Valve
Remove the throttle body.
(See page EF-97.)

Installation of Auxitiary Air Valve
Installation of throttle body
(See page EF-100.)

EF-102
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DAIHATSU
F300
[HD-ENGINE]

FUEL SYSTEM
(HD-C Engine)

PRECAUTIONS FU- 2
TROUBLE SHOOTING FU- 2
IN-VEHICLE INSPECTION FU- 3
CARBURETOR FU-7
FUEL PUMP FU-28
FUEL FILTER FU-32

WNBBE-FLOO01

FU- 1
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PRECAUTIONS

1. Before working on the fuel system, be sure to disconnect the ground cable from the negative (-) terminaj

of the battery.
2. When working on the fuel system, never allow any naked fire to be brought near the working site. Also,
never smoke cigarette or the like.
3. Do not ailow the fuel to get to any parts made of rubber or resin.
4. Do not work on the fue! system of more than one vehicle at the same time.
5. Be certain to keep each part of the fuel system from contamination.
6. Be very careful not to allow any dirt or the like be mixed into the fuel system during the servicing opera-
tion.
7. Make sure to keep the working site clean. Also, be sure not to loose any part, specifically small parts.
8. Never loose nor mix up those pins, clips and springs with each other.
WRES-FAGO2
TROUBLE SHOOTING
Problem Possible cause Remady Page
Engine will not starifhard Carburetor problems
g:ﬁ(ﬁ,(gogys?ﬁgr\:nh;ﬁ * Choke operation Check choke systern Fl-4
is normal) * Needle vaive sticking or clogged Check fioat and needle FlL-18
* Vacuum hose disconnected or EC-3
damage
* Fusl cut solenoid viave not open Check fuel cut solenoid valve Fl-4, FU-17
» Outer vent valve not open Check outer vent valve FU-5, FU-17
Rough idle or stalls Carburetor probtems
* Idle spesd incorrect Adjustidle speed MA-Q
« Slow jet clogged FU-17
= idle mixture incorrect Adijust idle mixture EM-15
* Fuel cut solencid valve not open Check fuel cut solenoid valve FU-5, FU-17
» Fast idie speed satting incorrect Adjust fast idle speed EM-17
(Coid engine)
* Choke valve open (Cold engine) Check choke system FU4, PU-17
* Fuei pump faulty FU-29
» Fuel filter clogged Fu-32
* Fuel line clogged
* Fuel line bent or kinked
Engine hesitates/poor Carburetor problems
acceleration  Float leve! 100 low Adjust fioat level FU-22
= Accelerator pump faulty FU-4
» Power valve fauity Check power valve FU-17
= Power piston taulty Check power piston FU-17
* Choke valve closed (hot engine) Check choke system Fu—4
*» Choka valve stuck open
{coid engine)
WNBEE-FUOCL?

FU-2
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Problem Possible cause Remedy Page
Engine hesitates/poor = Fuel line clogged Check fuel ling
acceleration * Fuel pump fautty Check fuel pump FU-29
« Fuet filter clogged Repiace fuel fitter FU-32
* Fuel line bent or kinked Replace fual line
Engine dieseiing (Runs Carburetor problems
after ignition switch is » Linkage stiking FU-3
turned off) . I
* |dle speed out of adjustment Adjustidle speed MA-9
= Fuel cut solencid faulty Check fuel cut solenoid valve FU-5, FU-17
Pooz fuel mileage Carburetor problems
« Choke ialty Check choke system Fiu—4
* |dle speed too high Adjust idle speed MA-S
* Power valve always open Check power piston and valve FU-17
» Idle mixture incorrect Adjust idle mixture EM-15
Fuel leak Repair as necessary
Unpieasent odor Outer vent valve always apen Check outer vent valve FU-5, FU-17
WNSBE-FUOC3
1. Removal of air cleaner
NOTE:

Before staring the engine, plug the ITC valve hoses, eic. to
prevent rough idiing.

{1) Remove the following hoses:
¢ Vacuum hose fo BVSV
+ [TC vacuum hose to carburetor
¢ PCV gas hose
e Hot air intake hose
» Cool air intake hese
(2) Remove the air cleaner.

2. Inspection of carburetor and linkage

(1) Ensure that each screw plug is installed correctly.

(2) Check each linkage for evidence of excessive wear.
Also, check to see if any snap ring is missing.

(3) With the acceleration pedal fully depressed, check 1o
see if the throttle valve opens fully.

WRES-FLIOOG

FU-3
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3. Inspection of choke system

Check that choke valve is completely closed when engine is
coid.

Then, start the engine, chek that choke valve is gradualiy
opened in accordance with the warning-up condition of the
engine.

4. Inspection of acceleration pump

Check to see if the fuel spurts out from the acceleration noz-
zle when throttle vaive is opened quickly.

5. Inspection of solenoid valve

(1) Check to see if you can feel the operation of the solenoid
valve when the ignition switch is turned ON/OFF.
If the solenoid valve remains inoperative, check the
power supply for the solenoid valve. Then, proceed to
the check described in the step (2) below.

(2) Disconnect the connector from the carburetor. Check to
see If the resistance between the solenoid valve terminal -
and the carburetor proper conforms to the specification.
Specified Resistance: 80 - 100Q at 20°C (68°F)

If the resistance fails to conform to the specification,
replace the solenoid vaive.

(3) Reconnect the connector.

WHSE-FLAT4

FU-4
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6. Inspection of outer vent valve

{1} Check to see if you can feel the operation of the outer
vent valve when the ignition switch is turned ON/OFF.
If the outer vent valve remains inoperative, check the
power supply for the outer vent valve. Then, proceed to
the check described in the step {2} below.

WRBS-FLI015

{2) Disconnect the connector from the carburetor. Check to
see if the resistance between the outer vent valve ter-
minal and the carburetor proper conforms to the
specification.

Specified Resistance: 30 - 40Q at 20°C (68°F)

If the resistance fails to conform to the specification,
replace the outer vent valve.

{3) Reconnect the outer vent valve connector.
(4) Disconnect the outer vent hose from the BVSV. Turn ON
the ignition key switch.

WREE-FUNT7

{5) Biow air from the outer vent hose. Ensure that no air con-
tinuity exists.
If air continuity exists, replace the outer vent valve.
WARNING:
Be very careful not to inhale the air.

WRAB-FUD18

(86) Turn OFF the ignition key switch.
(7} Blow air from the outer vent hose. Ensure that air con-
tinLity exists.
If no air continuity exists, replace the outer vent valve.
WARNING:
Be very careful not to inhale the air.

FU-5
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(8) Connect the outer vent hose to the BVSV.

7. Inspection of choke braker
(See page FU-4, MA-5)

8. Inspection of throttle positioner
(See page MA-10)
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CARBURETOR
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COMPONENTS
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@ Air hom @& Float lever pin @ Vacuumn hose
(@ Pump arm set screw Float assembly @ Screw
Clip Pump plunger Throtlle adjusting spring
(4) Spring Vanturi gasket No. 2 Diaphragm hosing set screw
(8) Hose No. 2 Main jet Snap ring No. 1
8 Clip @ Main jet gasket Diaphragm sub assembly
(@ Washer Bolt & |dle mixture adjusting screw
(8) Gasket Boot Idle adjusting spring
(8) Bolt Positioner Washer
0 Hose 2nd main jet & Body flange gasket
D Gasket @ 2nd main jet gasket Adjusting screw

Quter vent valve Main passage plug Adijusting screw spring

Bolt Main passage plug gasket Throttle lever set screw
0 washer 8 solanoid valve &0 Lock washer
% Union nipple Gring & Return spring

Vacuum hose No. 2 Gasket Set screw

Spring Solenoid valve gasket Set screw
@ Power piston Venturi gasket & Diaphragm
® @ Throtile adjusting screw
@ Needle vaive @ Spring
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REMOVAL OF CARBURETOR

1. Disconnect the ground cable terminal from the negative {-}
terminal of the battery.
2. Drain the coolant. (See page CO-3)

WHBLE-FLIG0S

3. Removal of air cleaner

(1) Remove the following rubber hoses:
1) Vacuum hose to BYSV
2) ITC vacuum hose to carburetor
3) Blow-by gas hose
4) Cool air intake hose
5) Hot air intake hose

(2) Remove the air cleaner.

(;\ra

A\

4, Disconnect the accelerator cable from the carburetor.

5. Remove the following hoses from the carburetor;
Fuel inlet hose

ITC vacuum hose

PCV gas hose

Choke braker vacuum hose

Vacuum hoses 1o gas filter

QOuter vent hose

Throttle positioner vacuum hose

Vacuum hose to distributor

Coolant circulating hoses

PCee®eE0

Disconnect the solenoid valve outer vent valve connector,
Remove the four attaching nuts of the carburetor. Remove
the carburetor.

No

FU-9
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DISASSEMBLY OF CARBURETOR

NOTE:
The following operations have been arranged in such a way
that checks are performed for a certain single unit alone ata
time. This will avoid any occurrence of wrong assembling of
similar subassemblies which would likely occur when opera-
tions were carried out concu rrently.
(1) Be sure to arrange the disassembled parts in order that
reassembling may be performed readily.
(2) Do not mix up those balls, clips, springs and so forth.
{3) Be sure to employ the following SST, a set of
screwdrivers for carburetor use.
SS8T: 09860-87201-000 WREB-FU0Z0

Do not disassemble the following sections.
1. Choke valve set screw

2. Throttle valve set screw

3. Automatic choke mechanism

4, Small venturis

5. Fastidle adjust screw

6. Acceleration lever, link connecting nut

WNESE-FUD12

DISASSEMBLY OF AIR HORN
1. Remove the air cleaner set boit.
2. Removat of air horn assembly
(1) Remove the fuel inlet union and gasket.

{2) Remove the idle-up actuater for power steering. (only for
power steering equipped vehicle)

WNBBE-FINO13

FU-10
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(3) Remove the accelerator pump arm set screw.

{4) Remove the acceierator pump rod and lever,

3. disconnect the outer vent valve connector from the socket.

4. Remove the spring from the carburetor.

5. Disconnect the choke lever linkage at the upper side.

FU-11
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6. Remove the 7 screws (5 screws, in case of idie-up actuator
equipped model) and disassemble the air horn assembly.

WINSSE-FUO1S

7. Remove the outer vent valve assermbly by removing the three
sCrews,

8. Remove the float.

9. Remove the needle valve.

WNBSE-FLC22

FU-12
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PISASSEMBLY OF CARBURETOR

1. Remove the solenoid valve wire clamp.
2. Remove the solenocid valve.

3. Remove the gasket.

4, Remove the discharge weight and spring ball.
5. Remove the acceleration pump return spring.

6. Removal of throttle positioner
(1) Remove the throttle lever set nut.

(2) Remove the throttle positioner lever.
{3) Remove the collars and spring.

FU-13
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(4) Remove the throttle positioner.

7. Removal of secondary throttie valve diaphragm
(1) Remove the spring.
(2) Remove the pin. Disconnect the link.

WNBBE-FL2S

(3) Remove the secondary throttle valve.
(4) Remove the rubber hose.

WNB2E-FUOAD

8. Remove the slow jet.
NOTE:
Never reuse the “O” ring.

8. Remove the main passage plugs. Remove the primary and
secondary main jets.

WHEBE-FULA2
FU-14
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10. Remove the power valve, using the 88T.
11. Remove the acceleration pump check ball retainer.

12. Remove the auto choke linkage.
13. Remove the throttle adjusting screw.

14. Disassembly of the carburetor body and flange.
(1) Remove the attaching bolts and nuts,
(2) Disassemble the carburetor body and flange.

15. Remove the idle mixture adjusting screw, using the SST.

16. Remove the power jet from the power valve.

WNBBE-FUC3T

FU-15
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CLEANING OF EACH PARTS

1. Clean the carburetor parts except for the diaphragms and
electrical parts, using carburetor cleaner and a soft brugh.

2. Remove carbon deposits by means of a soft brush.

3. Clean each of the jets and nozzies, using compressed air.
NOTE:
Never clean the jets or orifices with a piece of wire or a drill.
This could enlarge the openings and result in poor fuel
mileage.

WARNING:
Be sure to protect uour eyss with safety goggles, when using
compressed ajr.

INSPECTION OF CARBURETOR

1. inspection of float and needle valve
(1) Inspect the float lever pin for scratches excessive wear,
and damage.
(2) Inspect the float for broken lip or damage,
(3} Inspect the valve and plunger for wear or damage.
{4} Inspect the spring for deformation.
(5) linspect the strainer for breakage, restriction or damage.
(6) Inspect the valve seat for wear or damage.

WNBAE-FLIO32

2. Inspection of air horn, body and flange
(1) Check each part for cracks, wear or damage.
{2) Check to see if each valve functions smoothly.
(3) Check each air passage for restriction.
Replace any defective part, as required.

3. Inspection of power piston
Check to see if the power piston functions smoothly.

FU-18
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4. Inspection of power valve
Ensure that air continuity exists when the valve is pushed.
Also, ensure that no air continuity exists when the valve is not
pushed.

WRBS-FUOT?

5. Inspection of jets
Check each jet for restriction or damage.

WRBE-FLIOTA

6. Inspection of solenoid valve
Ensure that the valve is opened when the solenoid vaive is
energized. Also, ensure that the valve is closed when the
solenoid valve is not energized.

WRES-RUOTY

7. Inspection of outer vent valve
Ensure that the valve is closed when the solencid valve is
energized. Also, ensure that the valve is opened when the
solenoid valve is not energized.

8. Inspection of each diaphragm
Ensure that the rod is drawn into the diaphragm chamber
when a negative pressure is applied to each diaphragm.

WRBS-FI0a1

FU-17
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9. Inspection of idle mixture adjusting screw
Check to see if any damage or wear is present at the tip end
of the adjusting screw.

ASSEMBLY OF CARBURETOR
NOTE:
Be sure to use new gaskets and “O” rings.

ASSEMBLY OF CARBURETOR BODY & FLANGE
1. Install the power jet in the power valve.

2. Screwin theidle mixture adjusting screw fully into the flange,
using the SST. Then, back off the adjusting screw four turns.
NOTE:

Care must be exercised to ensure that no damage may be
made to the tip-end of the adjusting screw by tightening the
idle mixture adjusting screw excessively.

3. Assembly of carburetor body and flange
Install the throttle body with a new gasket interposed.

4. Install the throttle adjusting screw.
5. Install the auto choke linkage.

FU-18
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6. Install the check ball retainer with the acceleration pump
check ball inserted in place.

WNSEE-FUD42

7. Install the power valve, using the SST.

WNBEE-FUD43

8. Install the primary and secondary main jets.
NOTE:
Be sure to use new gaskets.

WNBSE-FLI0

9. Install the main passage plug.
NOTE:
Be sure to use a new gasket.

10. install the slow jet, with a new “O" ring.

VWNBSE-FLIOWE

FU-19
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11, Installation of secondary throttle diaphragm
(1) Connect the rubber hose to the diaphragm.
(2} tnstall the diaphragm to the carburetor body.
(3} Install the rubber hose to the carburetor body.

12. Connect the diaphragmrod and install the washer snap ring.
13. Install the spring.

14. Installation of the throtile positioner
{1) Install the collar, throttie return spring and thrust washer
onto the throttle shaft.

(2) While installing the dashpot lever on the throttle shaft, at-
tach the return spring to the dashpot lever.
(3) Install the spring washer, then tighten the nut.

(4) Install the throttle positioner.

NOTE:

Be careful not to damage the rubber boot section during the
installation.

Fu-20
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15. Assembly of the acceleration pump
(1) Install the return spring for the acceleration pump.
(2} Install the ball, spring and discharge weight.
(3) Assembie the acceleration pump to the carburetor.

16. Install the gasket.

17. Install the solencid valve.
18. Install the solencid valve wire clamp in place.

ASSEMBLY OF AIR HORN

1. Install the needle valve seat to the air horn with a new gas-
ket interposed.

WRBE-FLI 23

2. Insert the power piston spring into the air horn.

FU-21
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3. While inserting the power piston into the air horn, install the
lock plate.

4. Remove the snap pin for pulling-off needle valve use. insert
the snap pin into the valve seat.

5. Instali the float.

6. Adjustment of float level
(1) Check the dimension under the float’s own weight, using
the following SST.
Dimension under Float’s Own Weight:
8 mm (0.315 inch)
SST. 08240-00014-000

Adijust the dimension under the float's own weight by
bending the lip section of the float if the measured value
fails to conform 1o the specified value.

FU-22
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(2) Check the lip dimension using the following SST.
Lip Dimension: 1.6 mm {0.063 inch)
SS8T: 09240-00020-000

WRBE-FL133

Adjust the lip dimension by bending the lever of the float
if the measured value faiis to conform 1o the specified
value.

WRAS-AM3E

(3) Remove the float. Install the snap pin for pulling-off use
to the needle vaive.

WRES-ANET7

(4) Install the float.

7. Install the air horn assembly onto the carburetor body.
8. Tightenthe 7 screws (5 screws in case of the idie-up actuator
equipped modet) of the air horn.

WNBEE-FILIO56

FU-23
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8. Connect the choke lever linkage at the upper side.

10. Instail the spring to the carburetor,

11. Connect the outer vent terminal to the connactor.

12. Install the accelerator pump and lever,
Tighten the accelerator pump arm set screw.

13. Install the idle-up actuator 1o the carburetor.
(only for the power steering-equipped vehicle).

FU-24
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14. Instal! the gasket and fuel inlet union.
15. Instali the air ¢leaner set bolt.

16. Attach the harness clamp.

ADJUSTMENT OF CARBURETOR

1. Inspection of throttle valve opening angle
(1) Visually inspect the valve opening angle when the
primary throttle valve is opened fully.
Full Opening Angle: 90°

WRBB-FU151

Adjust the opening angie by bending the throttle lever
stopper if the measured value fails to conform to the
specified value.

WHEBR-FU152

(2) Visually inspectthe valve opening angle when the secon-
dary throttle valve is opened fully.
Full Opening Angle: 80°

Adjust the opening angle by bending the throttle lever
stopper if the measured value fails to conform to the
specified value.

WRE8-FU1E3

FU-25
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2. Inspection of kick-up opening angle
Measure the opening angle of the secondary valve when the
primary throttle valve is opened fully, using the following SST.
SST: 08240-00014-000
Kick-Up Opening Angle: 23°

WRAS-ALH54

Adjust the kick up opening angle by bending the secondary
throttle lever if the measured value fails to conform to the
specified value.

WRBa-FL155

3. Adjust the throttle adjusting screw so that the throttie valive
opsning angle may become 0.3 mm (0.0118 inch).
NOTE:
Be sure to apply a negative pressure to the throttle positioner
s0 as to keep itin an operating state.

WHNBZE-FU0S4

4. Under the condition that a negative pressure is not applied
to the throttle positioner, adjust the opening angle of the
throttle valve to about 0.45 mm (0.0177 inch).

5. Ensure that each part operates smoothly.
6. Install the air cleaner set bolt.

FU-26
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INSTALLATION OF CARBURETOR

1. Inspection of heat insulator
Visually inspect the gasket surface of the heat insulator.
Replace the heat insulator if it exhibits damage.

2. Install the carburetor to the intake manifoid with the heat in-
sulator interposed. Tighten the attaching nuts to the
specified torgue,

Tightening Torque: 1.5 - 2.2 kg-m (10.8 - 15.9 fi-lb}

3. Connectthe outer vent valve connector of the solenoid valve
and the throttle position sensor connector.
4. Connect the following hoses to the carburetor.
(D Fuel inlet hose
® ITC vacuum hose
PCV gas hose
@ Choke braker vacuum hose
®

Vacuum hoses to gas filter
QOuter vent hose
(@ Throttle position vacuum hose
Vacuum hose to distributor
Coolant circulating hoses
NOTE: WHBS-FJ163
Ensure that the hose clamp is installed at correct position as ; ; ;
indicated at right figure.

5. Connect the accelerator cable to the carburetor. Adjust the
axial play of the accelerator cabie to 3 - 8 mm {0.12 - 0.31
inch).

6. Install the air cleaner.
7. Connect the following rubber hoses to the air cleaner.
(1) Vacuum hose to BVSV
(2) ITC vacuum hose to carburetor
(3) Blow-by gas hose
(4) Cool air intake hose
{5) Hot air intake hose

8. Fill coolant.
{See page CO-3.)
9. Connect the ground cable to the negative (-) terminal of the
battery.
10. Tune up the engine.

WNBAE-FLIOSS

Fu-27
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FUEL PUMP

REMOVAL OF FUEL PUMP

1. Disconnect the fuel hoses from the fue! pump.
NOTE:
Plug the disconnected hose so that no fuel will flow out.

2. Remove the fuel pump by removing the attaching nuts.
NOTE:
Since the engine oil will flow out, be sure to put a suitable
cloth so that no engine oil may splash on the starter and so
forth.

3. Remove the insulator.
NOTE:
Never reuse the insulator.

4. Cutthe gasket along the intake manifold. Remove any gas-
ket material remaining on the fuel pump installation section,
using a gasket scraper.

NOTE:

This cutting of the gasket is required only when the gasket
used at the assembiy line in the manufacturer has been in-
stalled.

Be very careful not to damage the gasket installation surface
during the operations.

FU-28
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INSPECTION
1. [Inspection of fuel pump
CAUTION:

+  Prior to the check, fill a small amount of fuel into the fuel
pump. Thus, the inspection should be parformed under
a condition that the valve is wet. When the valve is dry,
the following inspection can not be performed correctly,

WARNING:
+ Never work on the fuel system in proximity of a fire.
= Never allow any fire to be brought near the working site. WINBBEFUIOT 4
(1) Blow air from the inlet side of the fuel pump. Ensure that
air continuity exists.
Replace the fuel purmp if no air continuity exists.
WRES-FLHTE
(2) Install a MityVac to the inlet side of the fuel pump and
apply a negative pressure. Ensure that the applied pres-
sure is retained.
Repiace the fuel pump if the pressure is not retained.
i
WRBE-FUITT
(3) Plug the inlet pipe and return pipe of the fuel pump. In-
stall a MityVac to the outlet pipe and apply a negative
pressure. Ensure that the applied pressure is retained.
Replace the fuel pump if the pressure is not retained.
WRag-FLM78
(4) Visually inspect the push rod-contact-surface of the fuel
pump.
NOTE:
When the contact surface is not a mirror-like surface, it means
that the contact surface is worn out.
Replace the fuel pump if the contact surface exhibits
wear.
WREE-FI79

FU-29
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2. [nspection of fuel pump push rod
Ensure that the overall length of the push rod is the specified
value or more.
Minimum Length: 87.00 mm (3.425 inch)
Reference
STD: 87.95- 88.25 mm (3.463 - 3.474 inch)

Replace the push rod if its overall iength is less than the
specified value.

4. Checking fuel pump cam for wear

(1) Insert the push rod of the fuel pump into the cylinder
head. Set a dial gauge.

(2) Turn the crankshaft two turns. Measure the stroke of the
push rod of the fuel pump. Ensure that the stroke is the
‘specified vaiue or more.

Minimum Stroke: 4.8 mm (0.188 inch)

Replace the camshaft if the stroke is less than the
specified value.

INSTALLATION OF FUEL PUMP

1. Remove any remaining gasket material from the insutator in-
stallation surface of the fuel pump, using a gasket scraper.
NOTE:

Be very careful not to damage the gasket contact surface.

2. Wipe off any oil from the oil pump instaliation surface of the
cylinder head.

3. Install a new insulator to the cylinder head.
NOTE: -
Never reuss the insulator.

4. Insert the fuel pump push rod into the cylinder head.

FU-30
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FUEL SYSTEM

5. Instail the fuel pump to the cylinder head. Tighten the at-
taching nuts.
Tightening Torque: 1.5-2.2 kg-m (10.8 - 15.9 {t-Ib)

6. Connect the fuel hose to the fuel pump. Attach the hose
bands.

7. Connect the connector of the distributor.

8. Start the engine. Ensure that the engine exhibits no fuel
leakage.
Repair any leaky points, as required.

FuU-31
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FUEL SYSTEM

FUEL FILTER

REPLACEMENT OF FUEL FILTER

WARNING:
+ Never work on the fuel system in proximity of a fire.
+ Never allow any fire to be brought near the working site.

1. Disconnect the fusl hose from the fuel filter.
NOTE:
Plug the disconnected hose so that no fuel may flow out.

2. Remove the fuel filter by removing the attaching bolt.
3. Install a new fuel filter. Tighten the attaching bolts.

4. Connect the fuel hose to the fuel filtler. Attach the hose
bands.

5. Start the engine. Ensure that the engine exhibits no fuel
leakage.
Repair any leaky points, as required.

FU-32
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COOLING SYSTEM

- TROUBLE SHOOTING

PRECAUTIONS

CHECK & CHANGE OF ENGINE

COOLANT

Co- 2

COo- 2

Co- 2

WATER PUMP

THERMOSTAT
RADIATOR

co- 4
co- 7

CcOo-9
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COOLING SYSTEM

TROUBLE SHOOTING
Problem Possible cause Romedies Page
Engine overheats Peoar quality coolant Replenish coolant. Co-2
W_atqr pump drive belt loose or Adjust or replace belt. CH-23
missing
Dirt. leaves or insects on radiator Clean radiator, co-9
Leaky hoses, water pump. the thermo- | Repair as necessary.
stat housing, radiator, heater, core
plugs or head gasket
Thermostat faulty Check thermostat, Co-7
Ignition timing retarded Set timing. 1G-22
Radiator hose plugged or deteriorated | Replace hose.
Water pump faulty Replace water pump. co-4
Radiator plugged or cap faulty Check radiator. COo-8
Cylinder head or block cracked or Repair as nacessary. CO-10
piugged
WHASE-LO002
PRECAUTIONS
¢ Asregards water to be used as cooling water, use soft water which does not contain salts of minerals, cal-

cium, magnesium and sc forth,

If the coolant gets to the vehicle body, immediately flush away the coolant using water.

Never open the radiator cap when the cooling water is still hot.

The inside of the radiator is under a prassurized conditon when the dooling water is hot. Therefore, if the
radiator cap should be removed, the cooling water will blow off, possibly causing injurles such as scald.

WRBE-CO003

CHECK & CHANGE OF ENGINE
COOLANT

1. Check of coolant level
Check to see if the coolant level is between the LOW and
FULL lines of the reserve tank.
If the coolant level is near the low level or beiow the low level,
add the coolant up to the fuil level,

2. Check of cooiant quality
There should not be any excessive deposits of rust or water
scales around the radiator cap or the radiator filler hole. Also,
the coolant should be free of oil.
Change the coolant if it is excessively dirty.
CAUTION:
Never open the radiator cap when the engine is still hot.

Cco-2
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3. Change of engine coolant
(1) Remove the radiator cap.
CAUTION:
Never open the radiator cap and/or the drain plug when the
engine is still hot. Care must be exercised to avoid getting
scalded.
WRES-CO006

(2) Place an adequate container, below the radiator drain
plug. Drain the coolant by removing the drain plug.

(3) Close the drain plug.

(4) Fill the system with water,

(5) Start the engine, and stop it.

(6} Repeat the steps (1) through (5) two to three times.

NOTE:

Replace the drain plug gasket with a new one.

(7) Fill the radiator and reserve tank with antifreeze solution
in accordance with the instructions of the manufacturer
of the antifreeze solution,

CAUTION:

Use a Good brand of ethylene-glycol base antifreeze solu-

tion.

Coolant capacity {Vehicle with front heater):
5.5 liter (4.8 IMP gt
[excluding 1.0 liter (0.8 IMP gt) for reserve tank]

(8) Fill the system with water.
(9) Start the engine. Check the coolant level. Add water, as

. required.

(10} Tighten the radiator cap.

{(11) Warm the engine, until the radiator fan motor starts to
rotate. Afterwards, aliow the coolant 1o cool down to nor-
mal temperature. Recheck the coolant level at reserve
tank. Add water to the full level, as required.

CC-3
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COOLING SYSTEM

WATER PUMP
COMPONENTS

Water pump

Fluid
pulley

coupling

Dust seal

Water pump

X : Non reusable parts

REMOVAL OF WATER PUMP

1. Disconnect the battery ground cable from the negative (-)

terminal of the battery,
2. Drain the coolant as follows.

Open the radiator cap and drain piug, and allow the coolant

to drain into a clean container.
CAUTION:

Never open the radiator cap and/or drain plug. When the en-

gine is still hot,

3. Remove the timing belt.
{See pages EM-21)

4. Removethe water pump by removing the attaching bolts and

nuts of the water pump.
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INSPECTION OF WATER PUMP-RELATED PARTS

1. Check the water pump pulley for damage or deformation.
Replace the water pump if it exhibits damage or deforma-
fion.

WREB-CO014

2. Visually inspect the water pump rotor for damage or detfor-
mation.
Replace the water pump if the water pump rotor exhibits
damage or deformation.

3. Ensure that the water pump rotates smoothly by hand.
Replace the water pump if it will not rotate smoothiy.

4, Check the water pump cover section of the cylinder block
for damage or wear.
Replace the cylinder block if the water pump cover section
exhibits damage or wear.

INSTALLATION OF WATER PUMP

1. Remove the gasket material from the water pump installing
surface of the cylinder block, using a gasket scraper.

CO-5
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2. Remove the gasket material from the water pump, using a
gasket scraper,

3. Install a new gasket to the cylinder block.

4. Install the water pump to the cylinder block. Tighten the at-
taching bolts evenly over two or three stages to the specified

torque.

Tightening Torque: 1.5 - 2.2kg-m (10.8 - 15.9 ft-Ib)
NOTE:
After tightening bolts, ensure that the water pump rotates
smoothly by hand.

5. Install the timing belt.
(See page EM—29.)

6. Filicoolant.
(See page CO-3.)

WNBSE-CO008

cO-6

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

COOLING SYSTEM

THERMOSTAT
REMOVAL OF THERMOSTAT

1. Drain the coolant
{See page CO-3).

CAUTION:
Never open the radiator cap and/or drain plug when the
coclant is still hot.

2. Remove the radiator hose No. 2 from the water inlet.
WARNING:
Cover the alternator to prevententering the cooling water into
the alternator.

3. Remove the thermostat by removing the water inlet.

INSPECTION OF THERMOSTAT

1. Ensure that the thermostat valve is closed completely at
room temperature 20°C {68°F) and the spring has no play.
Replace the thermostat if the valve is open or the spring has
a piay.

2. Check the rubber grommet of the thermostat for damage or
crack,

Replace the thermostat if the rubber grommet exhibits
damage or crack.

CO-7
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3. Immerse the thermostat in water, and check the valve open-

ing temperature by heating the water graduaily.

Specifications

Valve opening
temperature °C (°F)

Valve Iift

General specifications

76-80(168.8 - 176)

8.5 mm or more at
91°C (0.34 inch or
more at 185.8°F)

ECE & EEC
specifications

82 - 86 (179.6 - 186.8)

8.5 mm or more at
98°C{0.34 inch or
more at 208.4°F)

Replace the thermostat if the valve operation fails to conform

tc the specifications.

INSTALLATION OF THERMOSTAT

1. Assemble the thermostat in such a way that the jiggle pin
comes exactly at the top of the engine.

NOTE:

The thermostat should be installed in such a way the jiggie
pin may face upward. Failure to observe this caution may

cause engine malfunction.

2. Install the water inlet.
Tightening Torque: 0.6 - 0.9 kg-m (4.3 - 6.5 ft-Ib)

3. Fill coolant.

(See page CO-3.}

4. Start the engine and check it for leakage.
Repair the leaky point if the leakage exists.
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RADIATOR
CLEANING OF RADIATOR

Using water or steam cleaner, remove mud and dirt from the
radiator core,
CAUTION:
When using a high pressure type cleaner, be careful not to
deform radiator core fins.
Keep a distance of more than 40 - 50 cm (15.75 - 19.69 inch)
between the radiator core and cleaner nozzie when the
cleaner nozzle pressure is 30 - 50 kg,/cm2 (427 - 711 psi).
Also, the injection angle of pressurized water shold be right
angles to the radiator.

INSPECTION OF RADIATOR

1. Check of radiator cap

(1) Check the radiator cap by means of a radiator cap tester
to see if the relief valve opens at a pressure of 0.6 - 1.05
kg/en? (8.53 - 14.9 psi).
if the radiator cap does not conform to the specification,
replace the radiator cap.

CAUTION:

Never open the radiator cap when the engine is still hot.

(2) Check the seal packing of the radiator cap for damage.
Replace the radiator cap with a new one, if any damage
exists.

{3) Lift the valve at the vacuum side with your fingers.
Ensure that the vaive is functioning properly.
Repiace the radiator cap with a new one, if the valve fails
to function.

COo-9

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/
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2. Check of cooling system for leakage

{1) Fillthe radiator with coolant. Attach a radiator cap tester.

{(2) Warm up the engine.

(3) Apply a pressure of 1.2 kgfcm® {17 psi} to the cooling
system by means of a radiator tester.
If the pressure drops, check the hoses, radiator, water
pump and heater for evidence of leakage.
If no external leakage is found, check the heater core,
cylinder block, cylinder head, ol cooler and throttle body
for evidence of leakage.
Check the hoses for deterioration, cracks, bulge or WH8S-C0039
damage.
Replace the defective pari(s) if necessary.

(4) Remove the radiator cap tester from the radiator.

CAUTION:

Never remove the radiator cap tester when the coolant

temperature is still high.

2y

REMOVAL OF RADIATOR

1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

2. Drain the coolant as follows:
(1) Remove the radiator cap.
CAUTION:
Never open the radiator cap and/or drain cap when the
coolant is still hot.

(2) Place a suitable container below the radiator drain plug.
Drain the coolant by removing the drain piug.
{3) Tighten the drain piug.

3. Reroval of radiator
(1) Remove the reserve tank.
(2) Remove the radiator hose No. 1 and No. 3 at radiator
side.
CAUTION:
When the radiator hose is loosened, be sure to protect the al-
ternator because the cooclant flows out,

WNESEC0018
CO-10
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(3) Disconnect the small water hose from the radiator upper
tank.

(4) Remove the two clamps for clutch cable on the fan
shroud.

(5) Remove the two attaching bolts of the fan shroud. Then,
disconnect the lock section of the fan shroud from
radiator.

WNBBE-CO014

(8) Remove the radiator grill.
(See page CO-3}.

(7) Remove the radiator by removing the four attaching
bolts.

(8) Remove the fan shroud.

WNBBE-CO015

INSTALLATION OF RADIATOR
1. Radiator instaltation
(1) Place the radiator fan shroud to the cooling fan side.
(2) install the radiator in the engine room. Then, tighten the
attaching boits.

WNSEE-CO016

(3) Install the radiator fan shroud with two attaching bolts.
NOTE:

Before attaching the fan shroud to the radiator, insert the lock
section of the fan shroud to the lower section of the radiator.

WNBBE-CO017

(4) Connect the radiator hose No. 1 to the radiator upper
tank.

(6) Connect the radiator hose No. 3 from the intake manifold
to the radiator upper tank.

CO-11
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(6) Clamp the clutch cable on the fan shroud with the two
clamps.

(7) Install the reserve tank to the radiator.

{8) Install the air cleaner hose into the position.

2. Fill the coolant.
(See page CO-3).

3. Startthe engine and check it for leakage.
Repair the leaky point if leakage exists.

C0o—12
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LUBRICATION SYSTEM

TROUBLE SHOOTING LU--2
OIL PRESSURE CHECK LU-2
ENGINE OIL CHANGE & OIL FILTER
REPLACEMENT LuU-4
OlL COOLER Lu-6
WNBBE-LLIOC
LU-1
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LUBRICATION SYSTEM

TROUBLE SHOOTING
Problem | Posslible causes Remedles Page

Qil leakage Cylinder head, cylinder biack oil Repair, if necessary.
cooler or oil pump body damamged
or cracked
Ol seal faulty Replace oil seal.
Gasket faulty Replace gasket.

Low oil pressure 0il leakage Repair, as necessary,
Relief vaive faulty Replace relief valve. EM-108
Oil pump faulty Repair il pump. EM-107
Poor quality engine oil Change engine oil LU-2
Crankshaft bearing faulty Replace bearing. EM-90
Connecting rod bearing faulty Replace bearing. EM-B7
Oi filter clogged Replace oil fitter. LU-4
Low oil level Check oil level LU-2

High oil pressure Relief valve faulty Replace relief valve. EM-108

WNBBE-LLICO2

OIL PRESSURE CHECK

1.

Oll quality check

Check the oil for deterioration, ingress of water, discoloring
or dilution.

If oil quality is poor, change the oil.

Use API grade SE or higher multigrade viscosity, fuel-effi-
cient oil. (See page 1. U-5)

Oll level check

The oil level should be between the L and F levels on the
dipstick.

If the level is low, check to ses if any il leakage is present.
Add oil to the F level.

NOTE:

The amount of oil between the [L] level and the [F] equals to
one liter (0.22 Imp. gal.).

Qil pressure check
(1) Disconnect the oil pressure switch connector.

LU-2

Downloaded from www.Manualslib.com manuals search engine

(LT

Low level

TF

Fult level

WREE-LUOOS


http://www.manualslib.com/
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(2) Remove the oil pressure switch.
NOTE:
Use a hexagonal jong box wrench for the removal.

{3) Install the il pressure gauge.

NOTE:

The pressure gauge is available as a SST.
SST: 09268-87701-000

(4) Starting engine
Start the engine and warm it to the normal operating
temperature.
At Idle Speed: More Than 0.2 kg/em? (2.8 psi)
At 3000 rpm: 2.5 - 5.0 kg/cm? (35.6 - 71.0 psi)

If the measured value fails to conform to the specified
value, check and repair the oil pump.
(See the section under *Cyiinder Block of Engine
Mechanicals.”)

(5) Stop the engine.

(8) Remove the oil pressure gauge.

(7) Ciean the threaded portion of the oil pressure switch,
Wind seal tape around the threaded portion. Install the
oil pressure switch in the oil pump.

Tightening Torque: 1.2 - 2.0kg-m (8.7 - 14.5 ft-Ib)

NOTE:

« Use a hexagonal long box wrench for the instaliation.

e The new oil pressure switch is coated with sealing
materials.

WRE2-LU01D
(8) Connect the connector of the oil pressure switch.
(9} Start the engine and check it for oil leakage.
Repair the leaky point if oil leakage exists.
WRBS-LLO

LuU-3
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ENGINE OIL CHANGE & OIL FILTER
REPLACEMENT

1. Drain the engine oil as follows:
(1) Place a suitable container under the oil drain plug.
(2) Drain the oil by removing the oil drain plug.
CAUTION:
When the oil is still hot, care must be exercised to avoid get-
ting scalded.

2. Qilfilter replacement
(1) Remove the cil filter element, using the following SST.
SST: 09228-872(1-000

NOTE:
Place a suitable container under the oil filter because the en-
gine oil flows out,

{2) Inspect and clean the oil filter installation surface.

(3) Thinly apply engine oll to the “O” ring of a new ol filter.

(4) Screw in the oil filter by hand, until the “Q” ring of the oil
filter contacts the ol filter installing surface.

LU-4
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LUBRICATION SYSTEM

{(5) Tighten the oil filter three fourths to one complete turn,
using the following SST.
SS8T: 09228-87201-000

3. Filing engine oil
(1) Clean the oil drain plug. Install it with a new gasket in-
terposed.
NOTE:
‘Remove any remaining gasket material from the oil pan,
-using a gasket scraper.
Tightening Torque: 2.0- 3.0 kg-m (14.5 - 21.7 fi-Ib)

{2) Fill the engine with engine oil.
The oil shouid be AP! grade SE or higher multigrade vis-
cosity, fuel-efficient oil.
Oil capacity
When only engine oil is changed:
3.3 liter (2.9 IMP qt)
When engine oil is changed and oil filter is replaced:
3.5 liter (3.08 IMP gt)
After engine has been overhauled or when engine
oil has been drained completely from engine:
3.8 liter (3.52 IMP qt)

Recommended Viscosity (SAE)

NOTE: lrewp T 7% -8 = 4 1% N
On the oil cooler-equipped vehicle, the il capacity is 79 cc T G m « % B
greater than the amount specified above, awoss | <« S
i E< : mw.:-uo_ F >
| ! P
| R
L E
WMESE-LUOGS
(3) Start the engine and check it for leakage.
Repair the ieaky point if oil leakage exists.
(4) Stop the engine. Afier a lapse of two or three minutes,
check the oil level. o oF
If oil leve! is less than the high level, replenish the oil to
the full level,

Low level  Fulllevel

WRE.LLI07!
LU-5
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LUBRICATION SYSTEM

OIL COOLER (Oil Cooler-Equipped Vehicle Only)
COMPONENTS

REMOVAL OF OIL COOLER

1. Disconnect the battery ground cable from the negative {-)
terminal of the battery.

Drain the coolant. (See page CO-3))

Remove the ail filter. (See page LU-4.)

Disconnect the oil caoler hose at the radiator side.

Call

WR88- Loz

5. Disconnect the cil cooler pipe from the cylinder biock.

6. Remove the oil cooler pipe from the hose by sliding the hose
bands.

LU-6
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LUBRICATION SYSTEM

7. Remove the oil cooler, using the following SST.
SST: (09268-87704-000

NOTE:
Place a suitable container below the oil cooler attaching sec-
tion so as {o receive any oil and water flowing from the oil
cooler.

8. Disconnect the water hose from the oil cooler.

INSPECTION OF OIL COOLER

1. Check the oil cocler for damage.
Replace the il cooler if the oil cooler exhibits damage.

2. Blow air from one end of the oil cocler pipe. Ensure that air
continuity exists. .

3. With one end of the oil cooler pipe plugged with your finger,
apply a negative pressure of 100 mmHg (3.937 inchHg) to
the other end, using a MityVac or a vacuum pump. Ensure
that the applied negative pressure is retained,

If the negative pressure is not kept, replace the oil cooler.

LU-7
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LUBRICATION SYSTEM

4. Check the oil cooler set bolt for damage.
Replace the oil cooler set bolt if it exhibits damage.

INSTALLATION OF OIL COOLER

1. Clean the oil cooler attaching surface of the oil pump.

2. Install the new “O” ring on the cooler.

3. Connect the water hose to the il cooler. Attach the hose
bands. '

4. Using the set bolts, install the oil cooler by making the locat-
ing rib of the oil cooler contact with the cylinder block.
NOTE:

Care must be exercised to ensure that the “O” ring may not
be displaced during the installation.

WRBB-LLIOF14

Lu-8
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LUBRICATION SYSTEM

5. Tighten the set bolts to the specified torque, using the fol-
lowing S5T.
SST: 09268-87704-000
Tightening Torque: 2.5 - 3.5 kg-m (18.1 - 25.3 fi-Ib)

WRES-LUG31B

6. Connect the oil cooler inlet pipe to the oil cooler hose that
has been installed on the oil cooler.
NOTE:
Install the oil cooler pipe, by taking into consideration an angle
at which it is mounied on the cylinder block.

WREE-LUD31C

7. Install the oil cocler pipe on the cylinder block with a new
gasket interposed.
Tightening Torque {(Union bolt):
25-3.5kg-m (18.1 - 25.3 ft-Ib)

NOTE:
Never reuse the gasket.

8. Installation of oil filter
(1) Clean the oil filter installation surface of the il cooler.
(2) Install the oil filter. (See page LU-5.)
9. Connect the oil cooler hose at the radiator side. Attach the hose bands.
10. Fill coolant. (See page CO-3.)
11. Connect the battery ground cable to the negative (-} terminal of the battery.
12. Start the engine. Check to see if any oil leakage oil fuel leakage is present.
If the engine exhibits any defect, repair it or replace the defective part, as required.
13. Stop the engine. After two or three minutes, check the engine oil level, using the oil level gauge. Replenish
engine oit to the FULL level, as required. {See page LU-5.)
(1) Screw in the oil filter by hand, until the “O” ring of the oil filter contacts the oil filter installing surface.
(2) Screw in the oil filter third fourths to one turn, using the following S8T.
SST: 00228-87201-000

LU-9
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[HD-ENGINE]

IGNITION SYSTEM

PRECAUTIONS 1G-2
TROUBLE SHOOTING 1IG-2
IGNITION SYSTEM IG-3
DISTRIBUTOR IG-8

WNEBBE-IG001

IG-1
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IGNITION SYSTEM

PRECAUTIONS

1. Do not leave the ignition key switch turned ON for more than ten minutes whiie the engine is stopped.

When a tachometer is connected to the systemn, connect the test probe of the tachometer to the negative

(-) terminal of the ignition coil.

patibility of your unit before using.

2
3. Assome tachomsters are not compatible with this ignition system, it is recommended to confirm the com-
4

Never allow the ignition coil terminals o touch ground. It could result in damage to the ignitor andfor the

ignition coil,
5. Do not disconnect the battery cable when the engine is running.
6. Make sure that the igniter is properly grounded to the body.
WMBBE-1GO02
Problem Possible causes Remedies Page

Engine will not start/hard Incorrect ignition timing Reset timing. 1G~22

to start. " .

(Engine crank normally.) Ignition coil faulty Inspect coit. IG-8
Igniter faulty Inspect igniter. IG-3, IG-5
Distributor faulty Inspect distributor, 1G-10,1G-15
Resistive cords faulty inspect rasistive cords. 1G-5
Spark plugs fautty — - inspect plugs. 1G-6
Ignition wiring disconnected or broken Inspsct wiring.

Rough idle or engineg Spark plugs faulty Inspect plugs. IG~-6

stalls. ignition wiring faulty Inspact wiring.
Incarrect ignition timing Reset timing. 1G-29
Ignition coll faulty inspect coil. IG-8
Igniter fauity Inspect igniter. IG-3, IG-5
Distributor faulty Inspect distributor. 1G~10, IG-15
Resistive cords faulty Inspect resistive cords, IG-5

Engine hqsitatiom‘poor Spark plugs faulty inspect plugs. 1G-6

acceleration Ignition wiring faulty Inspect wiring.
Incorrect ignition timing Reset timing. 1G-29

Engine dieseling {Engine Incorrect ignition timing Reset timing. 1G—29

runs after ignition witch is

turned OFF.)

Muffler explgsion (after Incorrect ignition timing Reset timing. IG-29

fire) all the time

Engine backfire Incorrect ignition tirming Reset timing. 1G-29

Poor fual aconomy Spark plugs faulty Inspect plugs. IG-6
Incorrect ignition timing Reset timing. 1G-29

Enging overheating Incorrect ignition timing Reset timing. IG-29

WHAAEIGOO3
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IGNITION SYSTEM

IGNITION SYSTEM
IGNITION SYSTEM CIRCUIT
c]G‘_Z I = To starter and ECU
To ECU
ST [ ;
O N
Condenser

= O o T ] Sp;trk p-!ug )

2

@

ignitor
e
IG coil

WNABE-HE004

IN-VEHICLE INSPECTION \

Spark Test : \

{Check as see if spark occurs) \(

1. Turn OFF the ignition key switch. N

2. Disconnect the fuel pump reiay and injector refay from the .

relay box. (Only for HD-E engine) ; =5
S
el

WMARE- IG5

3. Connect a timing light to the resistive cord between the dis-

tributor and the ignition coil.
WREB-IG017
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IGNITION SYSTEM

4. Ensure that the timing light flashes while the engine is being
cranked by the starter motor.
If the timing light flashes, check the resistive cord and spark
plug.
If the timing light will not flash, perform the check according
to the chart given below.,
NOTE:
After completion of the inspection, reconnect the fuel pump

relay and injector relay to the refay box. (Only for HD-E en-
gine) WNSSEIG008

SPARK TEST
BAD

Check resistance of resistive cord. ' BAD | Replace resistive cord.
(Swee page I1G-00)

1 OK

Check power supply to ignition coil 'W- Check wiring between ignition switch to ignition coil.

(1) Disconnect connector of ignition coil,

(2) Turrt ON ignition key switch,

(3) Ensure that battery voltage is applied to positive
{+) terminal of ignition coil of engine wire.

oK
Measure resistances of primary coil and secondary BAD | Replace ignitio coil
coil of ignition coll,
Resistance [at 20°C (68°)]

Primary 1.35-1.85Q
Secondary 22-30Q

oK
Check wiring between ignition coil and distributor. W Repair or replace
0K
Measure air gap betwsen signal rotor and signal BAD Adjust — Air gap
generator.

(See page IG-20.)

Try another igniter

WHEBE.- G007

IG—4
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IGNITION SYSTEM

INSPECTION OF RESISTIVE CORDS

1. Carefully remove the resistive cords from the spark plugs
and ignition coil by holding their rubber boots.
CAUTION:
Do not hold the cord portion or bend the cord. Otherwise, the
conductor inside the cord may be damaged.

2. Disconnect the distributor connector from the connector
" clamp.
3. Remove the distributor cap.

4. Inspection of resistance of resistive cord and distributor cap
terminal
Maximum resistance: 15 k&2 per cord

If the resistance exceeds the maximumn limit, check the dis-
tributor cap terminals.
. Replace the resistive cord andfor distributor cap, as re-
quired.
5. Install the distributor cap with distributor cap gasket inter-
posed.
NOTE:
If the distributor gasket is damaged, replace itwith 2 new one.

6. Connect the resistive cords to the spark plugs and ignition
coil.

IG-5
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IGNITION SYSTEM

INSPECTION OF SPARK PLUG

1. Carefully remove the resistive cords from the spark plugs by
helding their rubber boots.
2. Inspection of electrode
(1) When a megger (Insulation resistance meter) is used:
Measure the insulation resistance of the spark plug.
Minimum Insulation Resistance: 15 MQ

if the measured insulation resistance is less than 15 MQ,
proceed to the step 3,

(2) When a megger is not available:
(@ Start the engine. Warm up the engine completely.
® Race the engine at 4000 rpm for five seconds.
@ Remove the spark plug, using the following SST.
SST: 09268-87703-000

CAUTION:
Since the spark plugs are hot, care must be exercised to avoid
getting scalded.

@ Visually inspect the spark plug.
If the electrode is dry: Satisfactory
If the electrode is wet: Proceed to the step 4.

3. Removal of spark plug
Remove the spark plug, using the following SST.
SST: 09268-87703-000

09268-87703-000

WREE-IG027

4. Visual inspection of spark plug
Visually inspect the spark plug for electrode wear, thread or
insulator damage.
Replace the spark piug if it exhibits damage.

Recommended Spark Plug
CHAMPION NIPPON DENSO NGK
HD-C RCOYC4 K20PR-U11 BKR6E-11
HD-E RCOYC4 K20PR-U11 BKR6E-11 WNBEE 16300
NOTE:

All four spark plugs should have the same heat range and be
ones manufactured by the same manufacturer.

iG6
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IGNITION SYSTEM

5. Inspection of electrode gap
Measure the electrode cap, using a plug gap gauge.
Electrode Gap: 1.0 - 1.1 mm (0.040 - 0.043 inch)

If the electrode gap of a used spark plug is not within the
specification, replace the spark plug with a new one.

If the electrode gap of a new spark plug is not within the
specification, adjust the gap by bending the base of the
ground elecirode, being careful not 1o touch the tip.

WRESIGH2

6. Cleaning of spark plug
If the electrode has traces of wet carbon, dry the electrode
and clean it with a spark plug cleaner.
Air Pressure: Not to Exceed & kg!cm2 {85 psi)
Duration: Less Than 20 Seconds

NOTE:
If there are traces of oil, remove it with gasoline before the
spark plug is cieaned by the spark plug cleaner.

7. Inspection of spark plug insulation resistance
More Than 20 MG

If the insulation resistance is less than the specified value,
replace the spark plug.

WRB-IGD31

8. installation of spark plug
Install the spark plugs. Tighten them to the specified torque,
using the following SST.
S8T: 09268-87703-000
Tightening Torque: 1.5 - 2.2 kg-m (10.8- 15.9 ftib)

NOTE:

Since the insulator strength of a small spark plug is compara-
tively smalier than that ot regular spark plugs, when tighten-
ing, be sure {0 use the tcol exclusively used for this applica-
tion. Also, whentightening, neveruse the wrenchin acrooked
way.

9. Connect the resistive cord to the spark plug.

WRBE-IGO33

IG-7
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IGNITION SYSTEM

INSPECTION OF IGNITION COIL

1. Disconnect the resistive cord from the ignition coil.
NOTE:
Do not hold the cord portion'during disconnection. Be sure to
disconnect the cord by holding the rubber boot.

WNBBE-IGO09

2. Disconnect the cowl wire connector from the ignition coil.

3. Check of primary coil resistance
Measure the resistance of the primary coil across the igni-
tion coil terminals, as shown in the right figure,
Primary Coil Resistance at 20°C (68°F):
135-1865 Q

If the measured value fails to conform to the specification,
replace the ignition coil.

4. Check of secondary coil resistance
Measure the resistance of the secondary coil between the
positive {+) terminal of the ignition coil and the resistive cord
terminal, as shown in the right figure,
Secondary Coil Resistance at 20°C (68°F):
22 - 30 kQ

If the measured value fails 1o conrorm to the specification,
replace the ignition coil.

5. Check of insulation resistance
Measure the insulation resistance between positive (+) ter-
mina!l of the ignition coil and ¢oil case.
insulation resistance: More than 1000 kQ

{Infinity)

If the measured value fails to conform to the specification,
replace the ignition coil.

IG-8
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IGNITION SYSTEM

DISTRIBUTOR
COMPONENTS

: Non reusable parts

(@ Distributor assembly ) Plate washer
(2 Distributor connecior clamp ® “O"ring
Distributor rotor @ Distributor gasket
@) Dust-proof cover # Governor weight
Dust-proof cover Snap washer
Pick-up coil Signal rotor assembly
@ Plate washer (@ Governor sping
@® Distributor vacuum advancer (® Grease stopper
Snap washer @@ Distributor cap
(@ Stationary plate @ Ignitor
WINBSE-IG010
IG-9
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IGNITION SYSTEM

INSPECTION OF DISTRIBUTOR
Check and Adjustment of Air Gap

1.
2.
3.

Remove the resistive cord from the distributor cap.
Remove the distributor. (See page 1G-12.)
Remove the distributor cap.

Check of vacuum advancer

Apply a negative pressure of more than 150 mmHg (7.87
inchiHg).

Ensure that vacuum advancer operates,

Repair or replace the vacuum advancer, as required, if it will
not operate.

Check of governor advancer

(1) Turn the rotor clockwise and release it. Ensure that the
rotor returns counterclockwise rapidly.
Repair or replace the rotor, as required, if it will not return
to the original position.

(2) Check the rotor for excessive play.

Pull out the rotor,

Turn the crankshaft until the signal generator faces toward
the signal rotor.
At all four points check to see if the air gap between the sig-
nal generator and the signal rotor conforms to the specified
value.

Specified Gap: 0.2 - 0.4 mm (0.0079 - 0.015 inch)

If the air gap fails to conform to the specified value, adjust
the air gap.

Adjustment of air gap

(1) Remove the lock, being very carefu not to damage the
ignitor dust-proof cover. Then, pull out the wire from the
signal generator, making sure that no damage is made
to the wire,

(2) From the dust-proof cover, remove the wire led from the
signal generator. Be very careful not to damage the wire.

IG-10
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IGNITION SYSTEM

(3) Loosen the attaching screws of the signal generator.
(4) Adjust the air gap between the signal generator and the
signal rotor to the specified value.

WNIBE-IGD1E

(5) Tighten the attaching screws of the signal generator.
Specified Value: 12- 21 kg-cm

WNESE-IG7

(6) Check the air gap.
Specified Value: 0.2 - 0.4 mm (0.0079 - 0.015 inch)

if the air gap fails to conform to the specified value, ad-
just the air gap again.

WNBBE-IGO1E

10. install the wire from the signal generator to dust proof cover.
11. Instali the dust proof cover to the ignitor.
12. install the rotor.
13. Check the distributor cap gasket for cracks or damage.
If it exhibits cracks or damage, replace the gasket with new
one.

WHMNESE-IGO1S

14. Install the distributor cap gasket and distributor cap.
15. Install the distributor to the cylinder head. (See page 1G-22.)
16. Connect the distributor connector,
17. Connect the resistive cord to the distributor cap.
18. Perform the ignition timing adjustment.
(See page 1G-23.)

WMNBAE-IGH20

IG-11
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IGNITION SYSTEM

REMOVAL OF DISTRIBUTOR

1.

2.

Disconnect the battery ground cabie from the negative ter-
minal of the battery.

Disconnect the resistive cords from the distributor cap.
NCTE:

Do not hold the cord during disconnection. Be sure to discon-
nect the cord by holding the rubber boot.

Disconnact the distributor connector.

Disconnect the vacuum advancer hoses.

NOTE:

Prior o the disconnection, put a tag so that the original instal-
lation position may be identified readily.

Remove the distributor set holt.

Pult out the distributor from the cylinder head.

NOTE:

Since the engine oil flows out, insert a suitable cloth under
the distributor connecting section.

DISASSEMBLY OF DISTRIBUTOR

1.
2.

3.

Remove the “O” ring from the distributor housing.
Remove the distributor cap from the distributor housing.

Remove the distributor cap gasket.

IG-12
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IGNITION SYSTEM

4. Remove the rotor.

5. Remove the ignitor by removing the two attaching screws,

6. Remove the signal generator by removing the two attaching

SCrews.

7. Remove the snap washer of the vacuum advancer.

8. Remove the attaching screw of the vacuum advancer.

IG-13
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IGNITION SYSTEM

9. Remove the “E" ring and remove the vacuum advancer from
the pin of the stationary plate.
Pull out the vacuum advancer from the distributor housing.

10. Rernove the atiaching screws and plate of the distributor sta-

tionary plate.

11. Remove the stationary plate from the distributor housing.

12. Remove the governor springs.

13. Removal of signal rotor assembly
(1) Remove the grease stopper.

IG-14
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IGNITION SYSTEM

{2) Remove the attaching screws of the signal rotor assemb-
ly.
{3) Remove the signal rotor assembly.,

14. Remove the snap washer of the governor weight. Remove
the governor weight.

INSPECTION OF DISTRIBUTOR COMPONENTS

1. Inspect the stationary plate.
Check to see if the stationary inner plate rotates on the outer
plate smoothly.
If the inner plate will not rotate smoothly, replace the station-
ary plate.

2. Inspection of Distributor Housing
(1) Check to see if the governor shaft rotates smoothly.
If it will not rotate smoothly, replace the distributor hous-

ing.

(2) Check the sliding section of the governor weight for wear
or damage.
Replace the distributor housing if it exhibits wear or
damage.

IG-15
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IGNITION SYSTEM

(3} Checkthe coupling section of the governor shaft for wear
or damage. Also, check 10 see if any excessive play is
present in the turning direction.

Replace the distributor housing if it exhibits wear,
damage and/or excessive play in the turning direction.

WRBB-I3136
3. Inspection of Governor Weight for Damage or Wear
(1} Visually inspect the governor weight for damage or wear.
Replace the governor weight if it exhibits damage or
wear.
WRBE-13137

(2) Install the governor weight to the governor shaft. Check
to see if any excessive play is present.
If excessive play is present, replace the governor weight
and/for distributor housing, as required.

4. Inspection of Signal Rotor Assembly
(1) Visually inspect the signal rotor for damage.
Replace the signal rotor assembly if it exhibits damage.
(2) Check the pin section of the signal rotor assembly for
wear or damage.
Replace the signal rotor assembly if the pin section ex-
hibits wear or damage.

WRBS-IG139

(3) Install the signal rotor assembly to the governor shaft
temporarily. Check to see if the signal rotor is tilted.
Replace the signal rotor assembly and/or distributor
housing ff it is tilted.

WRAS-1G140

IG-16
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5. Inspection of Vacuum Advancer
(1) Gradually apply a negative pressure to the main
diaphragm of the vacuum advancer, Ensure that the rog
of the vacuum advancer is drawn into the diaphragm
room side, corresponding to the negative pressure.
Replace the vacuum advancer if the rod will not be
drawn.

(2) Gradually apply a negative pressure to the sub
diaphragm of the vacuum advancer. Ensure that the rod
of the vacuum advancer is drawn into the diaphragm
room side, corresponding to the negative pressure.
Replace the vacuum advancer if the rod will not be
-drawn.

6. Inspection of Rotor
Check the center carbon contacting surface and electrode
for damage, such as wear, slectrolytic corrosion and cracks.
If the surface or electrode exhibits damage, repiace the
rotor, as required.

7. Inspection of Distributor Cap
Check the distributor cap for cracks. Also, check the
_electrode and center carbon for damage, such as wear.
Replace the distributor cap if the cap, electrode or carbon
exhibits damage.

ASSEMBLY OF DISTRIBUTOR

1. Install the governor weight to the distributor housing. Install
the snap washer.
NOTE:
Thinly apply high-temperature grease to the sliding section.

1G-17
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IGNITION SYSTEM

2. Installation of signal rotor assembly
(1) Thinly apply high-temperature grease to the sliding sec-
tion of the signal rotor assembly. Install the signal rotor
assembly to the distributor housing.

(2) Tighten the attaching screw.

(3) Pack high-temperature grease in the signal rotor as-
sembly.

{4) Press the grease stopper by your hand.
NOTE:
Wipe off any excess grease which has oozed out.

3. Install the new governor spring to the distributor.

IG-18
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IGNITION SYSTEM

4. Assemble the stationary plate, lining up the cut-out section
of the distributor housing.

5. Secure the stationary plate installation seat and stationary
plate with the screws.

8. Insert the vacuum advancer into the distributor housing.
Connect it to the pin of the stationary inner plate.

7. Align the screw hole of the vacuum advancer with the screw
hole of the distributor housing. Install and tighten the attach-
ing screw.

8. Attach the snap washer of the vacuum advancer.

1G-18
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IGNITION SYSTEM

8. Installation of signal generator
Install the signal generator to the stationary plate. Adjust the
air gap in such a way that the air gap in relation to the sig-
nal rotor is 0.2 - 0.4 mm (0.0079 - 0.015 inch).

10. Install the ignitor to the distributor with the screw.

WRaS-IG157

11. Attach the rotor.

12. Install a distributor cap gasket to distributor body.
NOTE:
If the gasket is damaged, replace it with a new one.

WRBB-IGi 159

13. Install the distributor cap to the distributor housing.
Also, tighten the clamp of the distributor connector, too, at
the vacuum advancer side of the distributor cap attaching
screw.

WRS81G 180

14. Install a new “O" ring to the distributor housing.
NOTE:
» Be very careful not to damage the “Q” ring.
+ When the distributor is pulied from the cylinder head
once, be sure to replace the *O” ring with a new part.

WRBS-1G 16

1G-20
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INSTALLATION OF DISTRIBUTOR

1. Turnthe crankshaft, until the No.1 cylinder {at the timing belt

side) comes at the top dead center at the end of the com-
pression stroke.
Under this conditions, the crankshafttiming marks should be
aligned and the valve rocker arms should be inaperative (the
rocker arms actuated by the camshaft are not pushing down
the valves).

WREB-IG1EZ

NOTE:

Ensure that the No.1 rocker arms are not operating. This
check can be performed by moving the rocker arms with your
fingers after removing the oil filler cap.

2. Align the cut-out section of the distributor housing with the
cut-out section of the coupling.

3. Insert the distributor into the cylinder head. At this time, en-
sure that the distributor attaching hole of the cylinder head
comes at the center of the elongated hole for the distributor
bolt.

4. Tighten the disiributor attaching bolts temporarity.
NOTE:
The final tightening shouid be performed after the check and
adjustment of the ignition timing have been completed.

WRAS-IG166

IG-21
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IGNITION SYSTEM

5. Connect the vacuum advancer hoses,
6. Connect the distributor connector. Install it to the clamp.
7. Connect the resistive cords to the distributor cap.

8. Install the clamp to the resistive cord.

9, Connect the ground cable terminat to the negative (-) ter-
minal of the battery.

10. Check and adjustment of ignition timing
(1) Start the engine. Warm up the engine.
(2) Connection of tachometsr and timing light
1)} Connectthe cable for measuring tachometer use to
the negative terminal of the ignition coil.

NOTE:
Fully use the following SST which is capable of connecting
tachometers other than a clamp-on type tachometer.

SST: 09981-87703-000

CAUTION:

» Never aliow the tachometer terminal to touch ground. It
could result in damage to the ighitor and/or ignition coi.

» As some tachometers are not compatible with this igni-
tion system, it is recommended to confirm the com-
patibility of your unit before using.

2) Connect the timing light to the resistive cord of the
No.1 cylinder (at the timing belt side).

1G-22
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IGNITION SYSTEM

(3) Disconnect the vacuum hose at the sub side of the
vacuum advancer of the distributor. Plug the discon-
nected vacuum hose, using the following SST (stopper).
SST: 09258-00030-000

(4) Ensure that the engine revolution is under 1000 rpm and
stable.
If the engine revolution exceeds 1000 rpm or is unstable,
adjust the engine idle speed.
(See page MA-10.)

(5) Check to see if the ignition timing mark of the crankshaft
pulley is aligned with the indicator of the timing belt
cover.

Tighten the distributor attaching bolts to the specified
torgue if the ignition timing mark is aligned with the in-
dicator.

WRaB-IG176

(6) Loosen the distributor attaching bolts. Adjust the dis-
tributor instaliation position, until the ignition timing mark
of the crankshaft pulley is aligned with the indicator of
the timing belt cover.

Reference

If the distributor is turned clockwise, the timing will be ad-

vanced. Conversely, if the distributor is turned counterclock-

wise, the timing will be retarded.

WREB-IG177

(7) Tighten the distributor attaching bolts to the specified
torque, making sure that the ignition timing is not dis-
turbed.

Tightening Torque: 1.5-2.2kg-m (10.8 - 15.9 fi-Ib)

11. Connect the vacuum hose at the sub side of the vacuum ad-
vancer 1o the vacuurm advancer,

WRBS-1G178

1G-23
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IGNITION SYSTEM

12. Adjust the engine idle speed.
(See page MA-10.)

13. Check the oil lavel.
(See page LU-2.}

1G24
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F300

[HD-ENGINE]

STARTING SYSTEM

TROUBLE SHOOTING ST- 2
STARTING SYSTEM CIRCUIT .....cnnrrnmerrs ST- 2
STARTER ST- 3
WNBSE-STOO

ST- 1
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STARTING SYSTEM

Problem Possible cause Remodies Page
Engine will not crank Battery rot fuily charged Check specific gravity of battery CH-4
electrolyte.
_ Charge or replace battery.
Battery cabies loose, corroded or worn | Repalr or replace cables. CH4
Shift position switch faulty Adjust or replace shift position switch,
Fusible ink blown | Replace fusible link.
Starter faulty Repair starter. 51-3
Ignition switch faulty Replace ignition switch.
Engine cranks slowly Battery not fully chargad Check specific gravity of battery CH-4
electrolyte.
Charge or replace battery.
Battery cables loose, corroded or worn | Repair or replace cables.
Starter fauity Repair starter. ST-3
Starter keeps running Starter faulty Repair starter. 8T-3
ignition switch faulty Replace ignition switch.
Shoit in wiring Repair wiring.
Starter spins - angine Pinion gear teeth broken or faulty Repair starter ST-3
will not crank starter
Flywheel teeth broken Replace flywheel,
STARTING SYSTEM CIRCUIT
ignition switch
ECU
ST (EF] engine only)
= sT
|
A — 1
£
é E )
{ 8
u%_’ Starter 8T

Battery

ot

ST-2
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STARTING SYSTEM

STARTER

COMPONENTS
0.9 kW Conventional Starter Motor

Bearing Cover

Lock Plate

Snap Ring @
Rubber J’D

i

|

[

!

End Frame

Crive Housing

Brush Hoider

Field Frame

WNBBE-STOC4

ST-3
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STARTING SYSTEM

1.0 kW Reduction Type Starter Motor
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Armature () Spring
@ Bearing (D Bail
@ Field frame ® Idle gear
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STARTING SYSTEM

REMOVAL OF STARTER MOTOR

1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

2. Jack up the vehicle and support it with safety stands.
(See page G1-9.)

3. Disconnection of two wires from starter
(1) Disconnect the starter terminal ST of the aiternator wire
from the starter.

(2) Disconnect the starter terminal B of the alternator wire
frormn the starter.

4. Detachthe wire harness from the clamp by removing the wire
harness clamp bolt.

ST-5
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STARTING SYSTEM

5. Removal of starter motor attaching bolts
(1) Remove the upper attaching boit.
(2) Remove the lower attaching bolt from the underside of
the vehicle.
6. Remove the starter motor.
WNBBE-STOO?

DISASSEMBLY OF CONVENTIONAL STARTER
MOTOR

1. Disconnect the lead wire from the magnetic switch.

Lead wire

WRAE-ETO4
2. Remove the attaching nut of the magnetic switch from the Drive housing
drive housing.
WRES-5T(NS
3. Remove the magnetic switch from the drive housing. Magnet
WREB-STME

4. Remove the end frame cover by removing the two screws.

Rear end cover

WRE8-5T017

ST-6
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STARTING SYSTEM

5. Using a thickness gauge, measure the thrust clearance of
the armature shaft at a point between the lock plate and the
end frame.

Thrust Clearance: 0.05 - 0.60 mm {0.002 - 0.024 inch)

End frame at commutator side
WRas-STO18

6. Remove the lock plate, brake spring and rubber from the
commutator end frame.

7. Remove the commutator end frame from the field frame by
removing the two through bolts.

8. Remove the brushes from the brush holder by lifting the
brush springs by means of nose pliers or the like.
NOTE:
Care must be exercised notto scratch the commutator during
the removal.

9. Remove the yoke from the armature.

ST-7
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STARTING SYSTEM

10. Remove the drive lever and armature from the drive hous-
ing.

Dirive lever

11. Remove the stop collar from the snap ring by tapping the
collar with a screwdriver or the like placed on it.

12. Remove the snap ring by prying it off with a screwdriver.

13. Remove the collar.

14. Rermove the clutch.

WRBB-5T027

ST-8
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STARTING SYSTEM

INSPECTION OF CONVENTIONAL STARTER

Armature Coil

1. Check of armature insulation
Ensure that no continuity exists between the commutator and
the armature coil, using an chmmeter.
If continuity exists, replace the armature.

Armature core Conmmutator

2. Check of commutator continuity
Check continuity between each adjacent segment of the
commutator, using an ohmmeter.
If no continuity exists between any adjacent segments,
replace the armature.

Commutator

1. Check each contact surface of the commutator segments
with the brushes for burmning.
If the surfaces are dirty or burnt, comrect the commutator sur-
faces, using abrasive paper (No. 400) or a lathe.

2. Check of commutator for circle runout
Support the armature at its both ends on a Vee block.
Check the commutator for circle runout, using a dial gauge.
Circle Runout Limit: 0.40 mm (0.016 inch)

if the circle runout exceeds the aliowable limit, turn down the
commuitator on a lathe,

Atthis point, care must be exercised to ensure that the com-
rmutator diameter is not less than the minimum requirement
diameter of 27 mm (1.063 inch).

3. Measurement of commutator diameter
Measure the commutator diameter by means of a
micrometer or vernier caliper.
Standard Diameter: 28 mm (1.102 inch)
Minimum diameter: 27 mm (1.063 inch)

If the commutator diameter is less than the minimum
diameter, replace the armature.

ST-9
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STARTING SYSTEM

4, Check of commutator undercut Groove requiring correction
1fthe depth of the insulator groove between commutator seg- Improperly undercut groove
ments is less than 0.2 mm (0.0079 inch). It is necessary to
undercut the insulator so that the groove depth may become
0.5-0.8 mm (0.020 - 0.031 inch).

WHBE-BTU33

Yoke

1. Field coil continuity test
Perform field coil continuity test at a point between the lead
wire and the brush, using an chmmeter.
If no continuity exists, replace the yoke

2. Field coit short test
Perform field coil short test at a point between the brush and
the yoke proper, using an chmmeter.
If no continuity exists, replace the yoke.

Brushes

Measurement of brush length

Measure the brush length, using vernier calipers.
Standard Length: 16 mm (0.63 inch)
Minimum length: 10.5 mm {0.41 inch)

If the length is less than the minimum requirement, replace the
brush holder or the yoke, as required.

Brush Holder
Check of brush hoider for insulation
Measure the insulation between the positive and negative ter-
minals of the brush holder, using an ohmmeter.
Insulation Resistance: 100 M$ or more

If the insulation resistance is less than the specification, replace
the brush holder.

WRBB-ST-087

5T-10
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STARTING SYSTEM

Clutch

1. Inspection of pinion gear and spline teeth
Check the teeth of the pinion gear and spline for wear of
damage.
If the teeth exhibit any damage, replace the clutch. Also, in-
spect the flywheel ring gear for wear or damage.

2. Check of starter clutch
While holding the clutch, turn the pinion clockwise. Ensure
that the pinion turns smoothly.
Turn the pinion counterclockwise. Ensure that the pinion is
locked.
if the check results are unsatisfactory, replace the starter
clutch.

Magnetic Switch

1. Plunger check
Push in the plunger with your fingers and release your
fingers. Ensure that the plunger refurns quickly to the original
position. if the plunger exhibits poor returning or fails to
return, replace the magnetic switch.

2. Pull-in coil open circuit test
Using an chmmeter, ensure that continuity exists between
the terminal ST and terminal C.
If no continuity exists, replace the magnetic switch.

Terminal C

WREE-STR41

3. Hold-in coil open circuit test )
Ensure that continuity exists between the terminal ST and the Terminal ST
switch body.

If no continuity exists, replace the magnetic switch.

ST-11
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STARTING SYSTEM

Check of Bush-To-Shaft Clearance
1. Measure the inner diameters of the bushes of the drive hous-
ing and commutator end frame.

2. Measure the ocuter diameter of the armature bearing section.

3. Determine the clearance by subtracting the outer diameter
of the armature bearing section from the inner diameter of
the drive shaft.

Clearance Limit: 0.2 mm (0.0078 inch)

if the clearance exceeds the limit, replace the drive housing
bearing.

ASSEMBLY OF CONVENTIONAL STARTER

(See page ST-3.)
NOTE:
Use high-temperature grease to lubricate the bearings and
sliding parts when assembling the starter.

1. Install the clutch on the armature shaft.

2. Install the coilar on the armature shaft,

WREE-STO47

ST-12
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STARTING SYSTEM

3. Fit the snap ring onto the armature shatt.

WRES-ETO48

4, Tap the pinion so that the collar may come onto the snap
ring, using a screwdriver.

5. Install the drive lever and armature in the drive housing.

NOTE:
Apply high-temperature grease 1o the sliding sections of the

armaiure shaft and drive lever.

6. Install the yoke in the drive housing.

7. Install the brush holder over the armature shaft.
8. While the brush springs are held in a raised state by means
of nose piiers or a piece of wire, install the brushes (four

pieces) in the brush holder.

WRBE-5T0S2

ST-13
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STARTING SYSTEM

9. Attach the commutator end frame 1o the stator yoke assemb-
fy with the two through bolts.

10. Install the rubber, brake spring and lock plate in this order
onto the armature shatft.

11. Install the rear end frame cover in place with the two screws.

12. While hooking the magnetic switch over the drive lever, in-
stall the magnetic switch onto the drive housing. Secure the
magnetic switch with the two nuts.

13. Connect the lead wire to the magnetic switch.

ST-14
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WREB-5T054
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&

WHEB-5T056
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STARTING SYSTEM

PERFORMANCE TEST OF CONVENTIONAL STARTER MOTOR

CAUTION:
Each of the following tests must be performed within three to five seconds. If you fail to observe this cau-
tion and the starter is energized for more than this duration, the ceil may be burnt out.

WRES-57068

1. Pull-in Test
(1) Disconnect the lead wire from the magnetic switch ter-
rminal.

Lead wire

(2) Connect the negative (—) terminal of the battery to the
starter body and magnetic switch terminal.

(3) Connect the positive (+) terminal to the terminal ST.
Ensure that the pinion is pushed outward.
if the drive pinion fails to move out, replace the magnetic
switch.

2. Hold-in Test
After the check has been performed following the same pro-
cedure as with the pull-in test, disconnect the negative ter-
minal of the magnetic switch terminal.
Ensure that the drive pinion is held in a pushed-out state.
If the drive pinion fails to be held, replace the magnetic
switch.

ST-186
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STARTING SYSTEM

3. Inspection of Plunger Return
After the check has been performed following the same pro-
cedure as with the hold-in test, disconnect the ground ter-
minal of the starter body. Ensure that the drive pinion is
drawn into the drive housing.
if the drive pinion fails to be drawn, replace the magnetic
switch,

4. No-load Performance Test
Connect the battery and an ammeter to the starter as shown
in the right figure. Ensure that the starter rotates smoothly
with the pinion moving out.
Measure the current the starter is drawing.
Specified Current: Less Than 50A at 11V

NOTE:
Prior the test, be sure to connect the lead wire to the mag-
nefic switch.

DISASSEMBLY OF REDUCTION TYPE STARTER
MOTOR

{See page ST-4.)
1. Disconnect the lead wire from the magnetic switch,

2. Remove the brush holder retaining screws from the com-
mutator end frame.

3. Remove the two through bolts from the commutator end
frarme.

ST-16
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STARTING SYSTEM

4. Remove the commutator end frame and "Q" ring.

5. Remove the yoke together with the armature from the drive
housing.
6. Remove the “O” ring.

7. Remove the brushes fromthe brush holder by means of nose
pliers or the like.
NOTE:
Care must be exercised not to damage the brushes during
the removal.

8. Remove the armature from the yoke, being very careful not
to damage the brushes. :

ST-17
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STARTING SYSTEM

9. Remove the starter switch assembly from the drive housing
by removing the two screws.

10. Remove the clutch assembly from the drive housing.

11. Remove the steel ball from the clutch assembly.

12. Remove the return spring from the starter switch assembily.

5T-18
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STARTING SYSTEM

INSPECTION OF REDUCTION TYPE STARTER
MOTOR

Armature Coil

1. Check of armature insulation
Ensure that no continuity exists between the commutator and
the armature coil, using an ohmmeter.
If continuity exists, replace the armature.

2. Check of commutator continuity
Check continuity between each adjacent segment of the
commutator, using an chmmeter.
If no continuity exists between any adjacent segments,
replace the armature.

Commutator

1. Check each contact surface of the commutator segments
with the brushes for burning.
If the surfaces are dirty or burnt, correct the commutator sur-
faces, using abrasive paper (No. 400) or a lathe.

2. Check of commutator for circle runout
Support the armature at its both ends on a Vee block.
Check the commutator for circle runout, using a dial gauge.
Circle Runout Limit:  0.05 mm (0.0020 inch}

If the circle runout exceeds the allowable limit, turn down the
commutator on a lathe.

At this point, care must be exercised to ensure that the com-
mutator diameter is not less than the minimum requirement
diameter of 28.0 mm {1.142 inch).

3. Measurement of commutator diameter
Measure the commutator diameter by means of a
micrometer or vernier caliper.
Standard Diameter: 30.0 mm (1.181 inch)
Minimum Diameter: 29.0 mm (1.142 inch}

If the commutator diameter is less than the minimum
diameier, replace the armature.

ST-19

Downloaded from www.Manualslib.com manuals search engine

-
i
-
-
~
-~
=
=

WRSE-57078

WRES-BTO79



http://www.manualslib.com/

STARTING SYSTEM

4, Check of commutator undercut Groove requiring correcticn
Ifthe depth of the insulator groove between commutator seg- Improperly undercut groove
ments is less than 0.2 mm {0.0079 inch), it is necessary to
undercut the insulator so that the groove depth may become
0.6 mm (0.024 inch).

Mica  A: Undercut depth Segment

WREg-57081

Yoke

1. Field coil continuity test
Perform field coil continuity test at a point between the lead
wire and the brush, using an chmmeter.
If no continuity exists, replace the yoke.

2. Field coii short test
Perform field coil short test at a point between the brush and
the yoke proper, using an chmmeter.
if no continuity exists, replace the yoke.

Brushes

Measurement of brush length

Measure the brush length, using vernier calipers.
Standard Length: 13.0 mm (0.51 inch)
Minimum Length: 8.5 mm (0.33 inch)

If the length is less than the minimum requirement, replace the
brush hotder or the yoke, as required.

Brush Holder
Check of brush holder for insulation
Measure the insulation between the positive and negative ter-
minals of the brush holider, using an ohmmeter.
Insulation Resistance: 100 MQ or more

if the insulation resistance is less than the specification, replace
the brush hoider.

Brush holder

ST-20
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STARTING SYSTEM

Clutch

1. Inspection of pinion gear and spline testh
Check the teeth of the pinion gear and spline for wear or
damage.
If the teeth exhibit any damage, replace the ciutch. Also, in-
spect the flywheel ring gear for wear or damage.

2. Bearing check
Lightly turn the bearing hand. Ensure that the bearing turns
smoothly,

3. Check of starter clutch
While holding the ciutch, trn the pinion clockwise. Ensure
that the pinion turns smoothly.
Turn the pinion counterclockwise. Ensure that the pinion is
locked.
If the check results are unsatisfactory, replace the starter
clutch.

WRS8-5T(88

Brush Spring
Measure the brush spring tension, using spring scale.
Tension with Spring Installed:
1.785-2.415kg (3.94 - 532 bb)

If the spring tension is less than the specification, replace the
spring.

WRS8-5T089

Bearing

1. Inspection of bearings
Turn the bearing while applying a force to it by your hand.
Ensure that the bearing turns smoothly. If the bearing fails to
turn smoothly, replace the bearing.

ST-21
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2. Bearing replacement (Only when bearing is faulty)
(1) Remove the bearing, using a armature bearing puller.

(2) Press the bearing into the armature shaft, using a press
in conjunction with the SST.
SST: 09237-87201-000

Magnetic Switch

1. Puli-in coil test
Using an ohmmeter, ensure that continuity exists between
the terminal ST of the starter and the terminal C.
if no continuity exists, replace the magnetic switch.

2. Hold-in coil test
Ensure that continuity exists between the terminal ST of the
magnetic switch and the switch body.
If no continuity exists, replace the magnetic switch.

Gears
1. Check the starter drive pmlon and starter idle gear for
damage or wear.

Replace the gear which exhibits damags or wear.

ST-22
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STARTING SYSTEM

§ &

2. Check the starter idle gear clutch and clutch retainer for
darmage or wear.
Replace the cluich or retainer, as required.

ASSEMBLY OF REDUCTION TYPE STARTER MOTOR

(See page 5T-4.)
NOTE:
Use high-temperature grease to lubricate the bearings and gears when assembling the starter.

1. Install the return spring in the starter switch assembly.

2. Fit the steel ball in the starier clutch assembly.

3. Assemble the starter clutch housing, idle gear ciutch
retainer, idle gear clutch roller and starter drive pinion in the
starter drive housing.

WRES-ST100

ST-23
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STARTING SYSTEM

4. Install the starter magnetic switch assembly in the starter
drive housing. Secure the switch assembly with the two
screws,

5. Insert the armature into the yoke.

6. While the brush holder is held in a raised state by means of
a screwdriver or nose pliers, insert the brushes.

7. Attach the commutator end frame to the yoke with a new “O*
ring interposed.

8. Install the brush holder on the end frame, using the two
Screws.

ST-24
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STARTING SYSTEM

9. Install the yoke on the drive housing with a new “O" ring in-
terposed. Make sure that the cut-out marks are aligned with
each other. Secure the yoke with the two through bolis.

WRBB-5T108

10. Connect the lead wire to the magnetic switch terminal.

WHES-5T107

PERFORMANCE TEST OF REDUCTION TYPE STARTER MOTOR

CAUTION:
Each of the following tests must be performed within three to five seconds. If you fail to observe this cau-
tioh and the starter is energized for more than this duration, the coil may be burnt out,

WREE-5TH08

1. Pull-in Test
(1) Disconnect the lead wire from the magnetic switch ter-
minal.

(2} Connect the negative (-} terminal of the battery to the
starter body and magnetic switch terminal,

S5

o)

Y e (C

WREE-5T110

ST-25
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{3) Connect the positive (+) terminal to the terminal ST.
Ensure that the pinion is pushed outward.
if the drive pinion fails to move out, replace the magnetic
switch.

&

ol

® ===k O

WR3B-STH

2. Hold-in Test
After the check has been performed foliowing the same pro-
cedure as with the pull-in test, disconnect the negative ter-
minal of the magnetic switch terminal. Ensure that the drive
pinion is held in a pushed-out state. &l

If the drive pinion fails to be held, repiace the magnetic
switch. @ fEmmsen0

S

3. Inspection of Plunger Retum
After the check has been performed following the same pro-
cedure as with the hold-in test, disconnect the ground ter-
minat of the starter body. Ensure that the drive pinion is
drawn into the drive housing. @l
If the drive pinion fails to be drawn into the drive housing,
replace the clutch assembly and return spring. @ fE=====00

WRBS-ET113

4. No-load Performance Test
Connect the battery and an ammeter to the starter as shown in [
the right figure. Ensure that the starter rotates smoothly with the

pinion moving out.
Measure the current the starter is drawing: A
Specified Current: Less Than 90A at 11.5V

H

o
&

=3

NOTE:
Prior to test, be sure to connect the lead wire to the magnetic
switch.

WHE3-57114

ST-26

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

STARTING SYSTEM

INSTALLATION OF REDUCTION TYPE STARTER
MOTOR

1. Install the starter motor to the bell housing.

WHEE-5T115

2. Tighten the attaching Dbolts of the starter motor to the
specified forque.
Tightening Torque: 5.0 - 7.0 kg-m (36.2 - 50.6 fi-Ib}

WRBE-5T116

Jack up the vehicle and remove the safety stands.
Attachthe wire harness to the clamp. Tightenthe clamp bolt.
Connect the starter terminal B of the alternator wire to the
starter.

v bW

WNABE-STDOS
6. Connect the starter terminal ST of the alternator wire to the
starter.
7. Connect the ground cable terminal to the negative () ter-
minal of the baitery.
WRBB-5T120

ST-27
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F300

[HD-ENGINE]

CHARGING SYSTEM

PRECAUTIONS CH- 2
TROUBLE SHOGTING CH- 2
IN-VEHICLE INSPECTION ..........ccccscveevneee. CH—- 4
ALTERNATOR CH-12

WNBBE-CHOO01

CH-1
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CHARGING SYSTEM

PRECAUTIONS

Ao

. Prior to the inspection, make sure that the battery cables are connected secu rely.
When a quick charging operation is carried out, first be sure to disconnect the battery cables,
Never use a high-voltage insulation resistance tester for the purpose of conducting this inspection,
Under no circumstances should the battery cables be disconnected while the engine is rotating.

WRBS-CHO02

TROUBLE SHOOTING
Froblem Possible causes Remediss Page

Fuse blown Check gauge fuse,

Charge warning tamp will | Lamp bulb bumt Repiace bulb.

riot glow even if ignition Poor connection of wiring Repair poor connection of wiring.

switch is turned ON. Open wire Repair or replace.
iC regulator faulty Replace regulator assembly. CH-7
Drive belt loose or worn Adijust or replace. CH-5
Battery cables loose, correded or worn | Repair or replace cablgs, CH-5

Charge waming lamp will | Fuse blown Check gauge fuse.

not go aut evenitengine | Fusibie link biown Replace fusible link.

) IC reguiater or alternator faulty Check charging system. CH-7
Wiring fauity Repair or replace.
WNABE-CHOOZ
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CHARGING SYSTEM

CHARGING SYSTEM CIRCUIT
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CHARGING SYSTEM

IN-VEHICLE INSPECTION

CAUTION:

« Never touch atthe battery terminals immediately after the
vehicle has been operated.

+ Be certain to turn OFF the ignition key switch during the
inspection.

1. Check the battery case for proper installing condition and
cracks.
If the batter case exhibits improper installing condition or
cracks, repiace or repair the battery, as required.

2. Check to see if the battery terminals exhibit corrosion andfor’
loose condition.
i the battery terminals exhibit corrosion andfor loose condi-
tion, remove the battery cable terminals from the terminal of
the battery. Remove any rust, using a wire brush or a fine
abrasive paper.After the battery terminals have been cor-
nected, coat these terminal with a thin film of lithium grease.
NOTE:
Afterthe battery terminals have been cleaned, make sure that
no rust particle remains on the terminals.

3. Check of specific gravity of battery electrolyte
Measure the specific gravity of the electrolyte of each cell,
using a hydrometer. Ensure that the specific gravity is within
the specified value.
Standard specific gravity:
When fully charged at 20 °C (68 °F)
1.25 or more

CH-4
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CHARGING SYSTEM

If the specitic gravity is not within the specified value, check the slectrolyte level and/or replenish distilled
water. Then, charge the battery until the specific gravity reaches the specified value. (See page CH-4.)

<Reference>
Specific gravity = Measured + 0.0007 X (Electrolyte — 20)
at standard specific temperature
temperature gravity at time of
measurement °C
CAUTION:

Utmost care must be exercised as to the handling of electrolyte. Be very careful not to aliow the electrolyte
to touch with your skin, clothes or any parts of the vehicle.

WHBBE-CHOO4

+» First-aid treatment for dilute sulfuric acid

Nature of accident

First-aid treatment

Acid gets to vehicle body.

immediately flush the affected area using a large amount of clean running water, unti!
no acid content remains any more.

* Acid gets into your eyes.

immediately flush your eves using a large amount of clean running water for at least
15 minutes with your eyes in open state.

* Acid gets to your skin or clothes.

immediately flush the affected area using a large amount of clean running water, until
no acid content remains any more. Afterwards, neutralize them with a soap. Finally
flugh them with water. .

Acid is spilled.

Immediately flush the affected area using a Jargeamount of water, until no acid
content remains any more. Afterwards, neutralize the area with slaked lime, sodium or
the like.

* Acid is swallowed.

Immediately flush the mouth with clean water. Let him drink raw eggs, milk or a large
amount of water. Let him lie quistly.

* After the aforesaid first-aid treatment has been done, call a physician immediately.

4. Inspection of battery electrolyte level
Ensure that the battery electrolyte level is the highest level.
If the battery electrolyte level of any cell isnot the highest
level, replenish distilled water o the highest level.

NOTE:

¢ Never add city tap water or sulfuric acid, etc. instead of

distilled water.

« [f the electrolyte level of each battery ceil differs greatly,
it is advisable to inspect to see if any electrolyte leakage

is present.

5. Inspection of drive belt

(1} Visually checkthe beltfor separation of the adhesive rub-
ber above and below the core, core separation from the
adhesive rubber, cracking or separation of the ribs, torn
or worn ribs or cracks in the inner ridges of the ribs.

If necessary replace the drive belt.

Downloaded from www.Manualslib.com manuals search engine
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CHARGING SYSTEM

(2) Measurement of amount of belt deflection
Push the midpoint of the drive belt between the alternator
pulley and the water pump pulley by applying a force of
10 kg (22 Ib). Measure the deflection of the drive belt.
Specified Belt Deflection
New beit: 5.0 - 7.0 mm (0.20 - 0.28 inch)
(With a pressed force of 10 kg (22 Ib) applied to a
point indicated in figure)
Used belt: 6.0 - 8.0 mm (0.24 - 0.31 inch)
(With a pressed force of 10 kg (22 Ib) applied to a
point indicated in figure) WhRes-Criat4
Adjust the drive belt tension, if necessary.

NOTE:

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

+ *Used belt” refers to a belt which has been used on a run-
ning engine for 5 minutes or more.

» After replacing the drive belt, check that it fits properly in
the ribbed grooves, especially in the places difficult to
see.

« After installing a new belt, run the engine for about 5
minutes and then recheck the tension.

6. Check of fuses for continuity
Fusible link
Fusible link biock
EFl No.1 fuse
Engine fuse
Gauge fuse
7. Checking alternator wiring and listening for abnormal noises
(1} Check to see if the alternator wire is connected proper-
iy to the alternator.
(2) Ensure that the alternator emits no abnormal noise while
the engine is running.

WREE-CHO1S

8. Check of charge warning lamp circuit

{1) Turn OFF all accessory switches.

(2) Start the engine and warm up the engine thoroughly.
Turn OFF the ignition switch.

(3) When the ignition switch is turned ON, ensure that the
charge warning lamp goes on.

{4) After the engine has started, ensure that the charge
warning lamp goes out.

If the warning lamp does not function as specified,

troubleshoot the warning lamp circuit.

WHBES-CH 16

CH-6
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CHARGING SYSTEM

8. Check of charging circuit under no-loaded state
NOTE: C=1
If a battery/alternator tester is available, connect such tester —
to the charging circuit according to the manufacturer's in- 2.9

structions. )
(1) If such atester is not available, connect a voltmeter and .

an ammeter 1o the alternator wiring and alternator as fol-
lows: <]

* Disconnect the battery ground cable from the negative
(-) terminal of the battery. WRBE-CHO1?

¢ Connect an ammeter in series between the alternator
wire terminal B and the alternator as indicated in the right
figure,

« Connectthe positive (-) terminal of a voltmeter to the ter-
minal B as indicated in the right figure.

-+ Connect the negative (-) terminal of the voltmeter to the
engine ground.

+  Wind vinyl tape around each connection section so as
to prevent short.

* Reconnect the battery ground cable to the negative (-)
terminal of the battery.

(2) Check the charging circuit as follows:

(1) Start the engine and warm it up.

(2) Raise the engine speed from the idle speed to
2000 rpm. Take the readings of the ammeter and
voltmeter.

Standard Amperage: Notto exceed 10 A

Standard Voltage: Standard Amperageid4.2-148V

Terminal B

Tk

If the voltage reading is greater than the standard voltage,
replace |C reguiator,

WR38-CH18

If the voltage reading is less than the standard voltage,
ground the terminal F as indicated in the right figure.
Proceed 1o start the engine.

If the voltage reading becomes greater than the standard
voltage under this setting, replace the IC regulator.

if the voltage reading is still less than the standard voltage
under this setting, check the alternator.

10. Check of charging circuit under loaded state
(1) Start the engine. Maintain the engine speed at
2000 rpm. Turn ON the high beams of the headlamps
and set the blower fan motor switch o the Hi position.
Take the reading of the ammeter,
Standard Amperage: 30 A or more

if the ammeter reading is less than 30A, repair the alternator.
(See page CH-15.)

NOTE:

When the battery is in a fully charged state, the ammeter
reading may be less than 30 A during the aforesaid test.

WRBS-CHO20

CH-7
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BATTERY REMOVAL

CAUTION:
» Never touch at the battery terminals immediately after the vehicle has been operated.
» Be certain to turn OFF the ignition key.
» Never allow any fire to be brought near the battery.
NOTE:
Be very careful not to drop the battery or apply strong vibration to the battery.
WREE-CHOZ1

1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.
2. Disconnect the positive terminal from the positive {+) ter-
minal of the battery.
- 3. Remove the battery hold-down clamp.
4, Remove the battery.

CLEANING, INSPECTION & CHARGING OF
BATTERY

1. Remove any rust from the battery terminals by means of a
wire brush or a fine abrasive paper, or sodium water and a
soft brush.

NOTE:
After the battery terminals have been cleaned, make sure that
no rust particle remains on the terminals.

2. Using adhesive tape or the like, seal the vent hole of each
celi piug. Flush the battery with ciean water, using a soft
brush.

3. Wipe off the battery surface using a cloth dampened by
clean water. Proceed to dry the battery.

WREE-CHO24A

CH-8
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4, Battery capacity check
(1) Check by hydrometer
Measure the specific gravity of the electrolyte of each
cell, using a hydrometer. Ensure that the specific gravity
is within the specified value.
Standard Specific Gravity:
When fully charged at 20 °C (68 °F)

If the specific gravity is not within the specified value,
check the electrolyte level and/or replenish distilled
water. Then, charge the battery until the specific gravity
reaches the specified value.

If the battery is prone to be discharged (the specific
gravity drops) even after the battery has been charged,
despite the fact that the charging system of the vehicle
has no malfunction, it is necessary to replace the battery.
However, make sure that the wiring harness of the
vehicle has no defect.

Reference

Specific gravity = Measured +  0.0007

at standard specific

temperature gravity

[Temperature of electrolyte at time of measurement :
20°C (68 °F)]

(2) Reserve capacity check by battery tester
Connect a battery tester to the battery so as to check the
capacity.
NOTE:
The battery tester should be operated in accordance with the
operating instructions set forth by the manufacturer,

if the battery capacity is not within the specified value,
check the electrolyte level andfor replenish distilled

water. Then, charge the battery until the battery capacity
reaches the specified ievel. (See page CH-4.)

CH-9
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5. Battery recharging
CAUTION:

Never perform quick charging for the MF (Maintenance Free) battery.

Care must be exercised to ensure that the electrolyte temperature will not rise above 45 °C (113 °F})
during the charging. If the electrolyte temperature will likely exceed this level, suspend the charging or
reduce the charging current to a half level.

Never allow any fire to be brought near the battery.

Make sure thatthe charging side is well ventilated during the charging or immediately after the charg-
ing.

If the battery is charged with the battery mounted on the vehicle, be certain to turn OFF the ignition
switch. Then, disconnect the battery ground cable from the battery negative () terminal. '
The switch of the battery charger should be turned OFF first, whenever it is connected or disconnected
from the battery.

Do not use a battery tester or a hydrometer during the charging.

Ifitis necessary to approach the battery during the charging or immediately after the charging, be sure
to wear goggles. Also, keep your face away from the battery, whenever possible.oAs for the removal
type battery cell plugs, remove them. Care must be exercised not to loose them.,

It the electrolyte level is low, be sure to replenish distilled water. {See page CH-5.)

Under no circumstances should the battery charger be connected to the battery reversely. Upon com-
pletion of the charging, positively install each cell plug. Flush the battery with clean water.

(1} Determination of charging current

The charging should be carried out using a current that is one tenth of the five-hour rate capacity.

Example:
50 AH(5-hour rate)

Battery capacity {(5-hour rate)
10

Charging current (A) =

WRBB-CiHOZ?

(2) Determination of charging time

(3) Connection of battery charger

CAUTION
Care must exercised to ensure that the electrolyte tempera-
ture will not rise above 45 °C {113 °F) during the charging.

The charging time can be determined, using the following formula given below:

Discharge amount (AH)

Charging time (hour) = Charging current (A}

(1) Ensure that the charger switch is turned OFF,
(2) Insert a thermometer into the battery.

(3) Connect the charger tothe battery.

(4) Set the timer of the charger. Turn ON the switch.

CH-10
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(4) Check the battery capacity.
(See page CH-9.)
If the battery fails to reach the specified specific gravity
even after the battery has been recharged several times,
replace the battery.

WREA-CHO0
(5) Flush the battery with water.
(See page CH-8.)
HG31
BATTERY INSTALLATION —

1. Remove any dust from the battery carrier.

2. |Install the battery on the battery carrier in such a direction
that the negative (-) terminal of the battery may come at the
front side of the vehicle.

3. Install the battery hold-down ¢lamp.

NOTE:

» Be very careful notto tighten the held-down clamp exces-
sively.

+ [Instali the battery carrier in such a direction that the claw
of the hoid-down clamp faces toward the front of the
vehicle.

4. Connect the positive terminal to the positive (+) terminal of the battery.
NOTE:
Ensure that the terminal at the wiring exhibits no rust or the like. If any rustis present, remove the rust using
a wire brush or a fine abrasive paper.

5. Connect the ground cable terminal to the negative () terminal of the battery.
NOTE:
Ensure that the terminal at the wiring exhibits no rust or the like. If any rust is present, remove the rust using
a wire brush or a fine abrasive paper.
WRas.CHOAD

GH-11
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ALTERNATOR
COMPONENTS

Alternator assy g,
i Bearing cover

(i
1
|

@ Bearing

Alternator pulley

> Bearing L
\ . - - -7 - i
Pulley lock nut Q o
" Drive end frame ,/’ Alternator rotor assembly
assembly .

Rear end cover

Rectifier holder

Rectifier end frame assembly

WRBE-CHO33

CH-12
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REMOVAL OF ALTERNATOR

1. Disconnect the ground cable terminal from the negative (-)
terminal of the _battery.

2. Disconnection of wires from aiternator
(1) Remove the nut and wire from the alternator.

{2) Disconnect the connector from the alternator.

3. Removal of alternator drive belt
Loosen the alternator attaching bolts. Remove the drive belt.

4. Removal of alternator
(1} Remove the alternator attaching bolts.

WHES-CH037

(2) Remove the alternator from the engine compartment.

CH-13
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DISASSEMBLY OF ALTERNATOR -

1. Remove the alternator pulley lock nut by means of an impact
wrench.
NOTE:

Be sure to use an impact wrench having a hexagonal hole.

2. Remove the alternator pulley.

3. Removal of rear end cover
(1) Remove the nut and terminal insulator.
{(2) Remove the three nuts an cover.

4. Remove the brush holder.

3. Remove the rectifier holder and regulator assembily.

NOTE:
Before the rectifier hoider is removed, be sure to straighten
the stator wire.

CH-14
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6. Remove the rectifier end frame assembly.

7. Remove therotor from the drive end frame assembly.

INSPECTION OF ALTERNATOR

Rotor
1. Inspection of rotor for open circuit
Using an ohmmeter, check to see if specified resistance ex-
ists between the rotor slip rings.
Standard Resistance: 29+02Q

If no specified resistance exists, replace the rotor.

2. Inspection of rotor for ground
Ensure that no continuity exists between the rotor siip rings
and the rotor core.
If continuity exists, replace the rotor.

WREB-CHO4T
3. Inspection of slip rings
(1) Check to see if the slip ring surface exhibits roughness,
abnormal wear andfor burning.
Replace the rotor, if necessary.
WHAS-CHO48

CH-15
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(2) Measure the outer diameter of the slip ring, using vernier
calipers.
Standard diameter: 14.4 mm (0.57 inch)
Minimum diameter: 14 mm (0.55 inch}

If the slip ring diameter is less than the minimum
diameter, replace the rotor assembly.

Stator

1. Inspection of stator for open circuit
Using an ohmmeter, check to see if any open circuit of the
stator coil is present between the leads.
If no continuity exists, replace the end frame assembily.

2. Inspection of stator for short circuit
Using an ohmmeter, check to see if any short circuit of the
stator coil is present between the coil lead and the drive end
frame.
If continuity exists, replace the drive end frame assembly.

Brush and Brush Holder
1. Measurement of exposed brush length
Measure the exposed brush length, using a scale.
Standard exposed length:  10.5 mm (0.41 inch)
Minimum exposed length: 1.5 mm (0.06 inch)

If the exposed length is less than the minimurm reguirement,
repiace the brushes.

2. Replacement of brushes (If necessary)
(1) Remove the brush and spring from the brush hoider by
melting the solder by means of a soldering iron.

CH-16
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(2) Install the brush cord in the brush holder with the spring
fitted in place.

(3) Solder the brush cord in the brush holder in such a way
that the exposed length of the brush meets the specifica-
tion.

Standard exposed length:  10.5 mm {0.41 inch)

{4) Ensure that the brush moves freely in the brush holder.

(5) Cut off any excess remaining wire and apply an insula-
tion paint. :

Rectifier
1. Inspection of rectifier at positive side
(1) Ensure that continuity exists between the positive stud
bolt of the rectifier holder and the rectifier terminal by
connecting an ohmmeter as indicated in the right figure.
If no continuity exists, replace the reclifier holder.

CH-7
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{2) Ensure that no continuity exists between the positive stud
bolt of the reciifier holder and the rectifier terminal by
connecting an ohmmeter as indicated in the right figure.

If continuity exists, replace the rectifier holder.

WR28-CHOSD

2. Inspection of rectifier at negative side Positive

(1) Ensure that continuity exists between each of the nega-
tive terminals of the rectifier holder and each rectifier ter-
minal by connecting an ohmmeter as indicated in the

~ rightfigure.

If no continuity exists, replace the rectifier holder.
REFERENCE
Resistance about 900 kQ

Negative

(2) Ensure that no continuity exists betwesen each of the
negative terminals of the rectifier holder and each rec-
tifier terminal by connecting an chmmeter as indicated
in the right figure.

If continuity exists, replace the rectifier holder.

WRE8-CHOB1

Bearings

1. Inspecticn of front bearing
Ensure that the bearing furns smoothly.
Replace the bearing, if necessary.

WREE-CHO62

2. Replacement of front bearing (if necessary)
(1) Remove the four screws and retainer piate.

CH-18
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{2) Remove the frontbearing from the drive end frame, using
a socket wrench in conjunction with a press.

(3} Press the new front bearing into the drive end frame,
using suitable socket wrench.

{(4) Attach the retainer plate to the drive end frame with the
four screws.

3. Inspection of rear bearing
Ensure that the bearing turns smoothly,
Replace the bearing, if necessary.

4. Replacement of rear bearing (if necessary)
(1) Remove the rear bearing and bearing cover from the
rotor, using the armature bearing puller.
NOTE:
Be very careful not to damage the fan during the removal.

CH-19
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(2) Press a new rear bearing and bearing cover, using a
hydraulic press in conbination with the following SST.
SST: 09236-00100-000

ASSEMBLY OF ALTERNATOR
1. Install the rotor in the drive end frame assembly.

2. Installation of rectifier end frame on drive end frame
Install the rectifier end frame on the drive end frame with the

two bolts and two nuts,
Be very careful not to damage the coil cord during the instal-

lation.

3. Installation of rectifier holder, reguiator assembly and brush

holder
(1) Attach the rectifier holder to the end frame with the coil

wires passed through the aperture of the rectifier holder.

CH-20
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{(2) Wind the coil wire around the installing section of the rec-
tifier attaching boit.

{3) Install the regulator assembly and rectifier holder.
Secure them with the attaching screws.

(4} Install the brush holder in such a way that a gap of at
least 1 mm (0.04 inch) is provided between the brush
holder and the regulator assembly. Secure the brush
holder with the two screws.

4. Installation of rear end cover
(1) Install the rear end cover with the three nuts.
(2) Install the terminal insulator and tighten it with the nut.

5. Aftach the pulley to the rotor shaft.

CH-21
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6. Install the pulley lock nut by means of an impact wrench.
NOTE:
Be sure to use an impact wrench having a hexagonal hoie.

7. Ensure that the rotor turns smoothly.

INSTALLATION OF ALTERNATOR

1. Installation of alternator on vehicle
Install the alternator on the engine with the two attaching
bolts.

WRBS-CHO79A,

2. Connection of wire to alternator
{1) Connect the connectors to the alternator.

{2) Install the wire and nut to the alternator.

CH-22
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3. Installation of aiternator drive belt Water pump putiey
(1) Install the alternator drive belt properly. 10kg
(2) Tension adjustment of drive belt (221h)
Adjust the belt tension in such a way that the deflection
of the drive belt meets the specification when you push
the midpoint of the drive belt between the alternator pul-
ley and the water pump pulley by applying a force of 10
kg (22 Ib).

Deflection /

Alernator pulley

Specified Belt Defiection
New beit: 5.0- 7.0 mm (0.20 - 0.28 inch)

{With a pressed force of 10 kg (22 Ib) applied to a point indicated in figure)
Used belt: 6.0 - 8.0 mm (0.24 - 0.31 inch)

(With a pressed force of 10 kg (22 Ib) applied to a point indicated in figure)

NOTE:
» “New belt” refers to a belt with has been used less than § minutes on a running engine.
+ “Used belt” refers 1o a belt which has been used on a running engine 5 minutes or more.
« If belt replaced with new one, run the engine for about 5 minutes and then recheck the tension.
WRES-CHO82
4. Reconnect the ground cable terminal to the negative (-) terminal of the battery.

CH-23
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SST (Special Service Tools)

Shape

Part No. and Name

Purpose

Remarks

*% 09090-04010-000

Engine sling device

Removal and instaliation of
engine

*5 09219-87202-000

Engine overhaul stand

Stand for engine overhaul

This stand is to be
used in combination
with engine overhaut
attachment.

Steering whee! puller

o *1 +5 09219-87701-000 Attaching engine to overhaul | This attachment is to
e'e stand (However, it is be used in
Engine overhaul attachment necessary 1o modify combination with
2 g attachment.) engine overhaul stand.
09210-87701-D00 Preventing crankshaft from
turning
Flywheei holder
09609-20011-000 Removal of crankshaft timing

belt pullay

09636-20010-000

Upper ball joint dust cover
replacer

installation of camshaft oil
seal

5 09202-87002-000

Valve cotter remover & replacer

Installation and removal of
valves

*% 09217-87001-000 Guiding piston during
insertion
Piston repiacing guide
09223-41010-000 Instaliation of crankshaft rear

Crankshaft rear vil seal replacer

oil seal

09201-87704-000

Valve stem ¢l seal cover

Removal of valve stem oil
seals

09310-87102-000

Counter shait front bearing
replacer

Installation of crankshaft front
oil seal

09221-87704-000

Piston pin remover & replacer
body

Rermoval and installation of
piston pins

This remover & replacer
body is 10 be used in
combination with piston
pin remoaver & replacer
guide.

09221-87705-000

Piston pin remover & replacer
Quide

Removal and installation of
piston ping

This remover & replacer
guide is to be used in
combination with piston
pin remover & replacer
body.
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Shape

Partg No, and Name

Purpose

Rernarks

09201-87705-000

Valve guide bush remover &
repiacer

Removal and instaliation of
valve guide bushes

09891-87702-000

Engine control system
inspection sub harness

= Sherting terminal T
= Actuating fuel pump, etc.

Only for HD-E engine

08842-87701-000

EFC-ll computer check sub
harness

Inspection of computer
inputfoutput voltage

Only for HD-E engine

08842-30070-000

EF inspection wire F

Inspection of fuel injectors

Only for HD-E engine

09268-87701-000 inspection of fuel pressure Only for HD-E engine
EF1 fuel pressure gauge
08283-87703-000 * Ingpection of injectors Only for HD-E engine

Pressure regulator adopter

» |nspaction of pressure
regulator
= [nspection of fuel pressure

039268-87702-000

Injection measuring tool set

* Ingpection of injectors

= inspection of pressure
regulator

» Ingpection of fue] pressure

Only for HD-E engine

A=3
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0£9301-87601-000 Assembling clutch
/ Cluteh guide tool
ﬁ 09258-00030-000 Plugging rubber hoses
&& g Plug set
09860-11011-000 Overhaul of carburetor Only for HD-C engine
g:'?__‘:ﬁ?p Carburetor screwdriver set
=
09388-87702-000 Presgs-fitting of rubber
grommets
Transfer replacer
*2 09268-87704-000 Remaval and installation of Only for oil
oil cooler {only for oit cooler-equipped
il cooler set bolt box wrench cooler-equipped vehicle) vehicle
WINBAE-SSTOO1
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Shape Parts No. and Name Purpose Rernarks
09032-00100-000 Remgval of oil pan
Ol pan seal cutter
= 09228-87201-000 Remaval and installation of
oil fitter
7 Qii filter wrengh
09243-00020-000 Adjustment of idle mixture Only for HD-C engine
adjusting screw
idle adjust wrench
09240-00020-000 Adjustment of carburetor Only for HD-C engine
Wire gauge set
09240-00014-000 Adjustment of carburetor Oniy for HD-C engine
Carburetor adjusting gauge set
3% 09268-87703-000 Rernoval and installation of
spark plugs
Plug wrench
** 09991-87703-000 Connecting engine Only for HD-C engine
tachometer
Tacho pulse pick-up wire
09236-00100-000 Assembling alternator rear
bearing cover
Water pump overhaul tool
=5 08990-87702-000 Measurement of engine oil
pressure
Engine oil pressure gauge
WHNEBE-SSTO02
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SST

NOTE:
*  Newly provided SST
*1 Modification required for engine overhaul attachment
It is necessary 1o modify the engine overhaul attachment as indicated below.

Make a new hole at this point.

20 mm {0.787 inch) -

el

87 mm
(3.425 inch)

*2 There is no need for the oil cooter set bolt if your box wrench satisfies the following requirements.

Depth of more than 31 mm
(1.22 inch)

//

Width across flats of 22 mm Inner diameter of more than 19.5 mm (0.77 inch)

*3 There is no need for the spark plug wrench if your spark plug box wrench satisfies the following require-

ments.
Quter diameter of less than 22.5 mm
{0.89inch)
1
L
—_
Width across flats of 16 mm
*; Not required, if your tachometer is a clamp-on type.
= Commercially-available
WRES-SSTO0E

A5
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SST

Reference:

LIST OF EQUIPMENT AND OTHER TOOLS REQUIRED

General Tools
General Service Equipment

*  Two-post fift * HMydraulic press
* (Garagejack * Ridge reamer
¢ Safety stands * Air compressor
*  Valve refacer * Reamer
¢ Valve seat cutters
WREE-SSTODG
Measuring Equipment
¢ Torque wrench * Straightedge
¢ Vernier calipers e Surface plate
* Dial gauge (with magnet base) s Spring tester
* Diai caliper gauge (for bore measurement use) * Compression gauge
* Micrometers (for bore measurement use and ¢ Hydrometer
depth measurement use) * Batiery tester
* Thickness gauge * Square gauge
* Tachometer and dwell angie tester *  Megger (ochmmeter)
* Ohmmeter, ammeter and voltmeter ¢ Spring scale
(Circuit tester) * Connecting rod atigner
WHASE.SSTOS
Consuming Articles
* Plastigauge * Compound (for valve lapping)
* Blue lead or red lead Soivent
* Dye penetrant * Engine oil (10W-30/SE or higher)
WRAB-55TU0S
Ligquid Gasket
Nomenclature Application Part number

Three Bond 1104 (arched section), etc.

Camshait bearing cap and cylinder head cover gasket section

999-04808-UU9-005

Three Bond 13778

Spark plug tube, heater outlet pipe and heater union

980-04808-U9-004

Three Bond 1207C

Oll pan, rear oil seal retainer and of} pump

999-6313-6323-00

Three Bond 1324 Flywheel boit

889-04808-1J9-006
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F300

[HD-ENGINE]

ENGINE SPECIFICATIONS

ENGINE SPECIFICATIONS B- 2
SERVICE SPECIFICATIONS ......cooomsereesmere B-4
TUNE-UP B- 4
ENGINE MECHANICALS B-5
FUEL SYSTEM B- 8
SPECIFICATIONS B- 8
LUBRICATION SYSTEM B- 8
COOLING SYSTEM B- 9
IGNITION SYSTEM B- 9
STARTING SYSTEM B-10
CHARGING SYSTEM B-10
EFI SYSTEM B-11

VOLTAGES AT ECU WIRING
CONNECTORS B-12
WHNEBAE-BO

B~1

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE SPECIFICATIONS

ENGINE SPECIFICATIONS

neN‘”’e HDC HMD-E
Type Petrol, 4-cycle Petrol, 4-cycle
Mounting location Front Front
. 4-cylinder-in-ine, 4-cylinder-inding,
Cylinder No. and arrangement meunted iongitudinally mounted longitudinally
Combustion chamber type Pent roof type Pant roof type
Valve mechanism Belt-driven, SOHC Beit-driven, SOHC
Bore x stroke mm {inch) 76x B7.6(2.99x 3.45) 76 % 87.6 (2.99 x 3.45)
Compression ratio 95 a5
Compression pressure kg.-‘unz-:pm {psi-rpm} 14 - 300 (198.1 - 300) 14 - 300 (199.1 - 300)
SAE net KW/rpm General specifications 63/6000 —
g{f“t’gﬂ;‘”m EEC KWipm | Austraiian specifications — 70/5700
EEC DIN wWirpm ECE & EEC specifications 63/6000 705700
SAE net Nm/rom General specifications 126/3500 —
Engine m?;ﬁ:”m EEC Nm/rpm | Australian specifications — 128/4800
proper EECDIN | Nm#pm | ECE & EEC specifications 126/3500 128/4800
Engine dimensions 583 x 596 x 685 6593 x 637 x 673
[Length x width x height] mem (inch) (27.3% 23.5x27.0) {27.3x 21.2 x 26.5)
Service engine weight kg {Ib} 96 (212) 85 (209)
Compression ring 2 2
Number of piston rings
Oil ring 1 1
Open 2°BTDC 2°BTDC
Intake
Cloge 48° ABDC 48* ABDC
Valve timing
: Open 43° BBDC 43° BBOC
Exhaust
Close 1 ATDC 1° ATDC
. Intake 0.25 {0.0008) 0.25 (0.0098)
Valve clearance [HOT] ram (inch)
Exhaust 0.33 (0.0130) 0.33 {0.0130)
fdling speed rom B50 £ 50 850+ 50
Blow-by gas recircuiating system Closed type Closed type
Lubricating methad Fully-forced feed method Fuily-forced feed method
Gil Pump type Trochoid type Trochoid type
Lubri Oil filter type Full-tlow filter type, filter paper type Full-fow filter type, filter paper type
ubri-
gag?egn Whole a8 38
tggggﬁ;'"“ ail 2 | When only ail is changed 33 33
When oil and il filter are changed 35 35
Ol cooler type Water-cooled type Water-cooled type
Cooling method V-belt driven type V-belt driven type
Radiator type Corrugation type forced circulation Corrugation type forced circulation
Codling | Coolant capacity liter 55¢ 5548
Systemn | (Vehicte with front heater} {excluding 1.0 #in reserve tank) | (excluding 1.0 £in reserve tank)
Water pump type Centrifugal type, V™ bell-driven tank Centrifugal type, “v* belt driven type
Thermostat type Wax pellet type Wax pellet type
Air Type Fiter unwoven fabric type Filter paper
Cleaner Number 1 1
" For GCC specifications: 693 x 602 x 685 (27.3 x 23.7 x 27.0)
WNBBE-8002
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ENGINE SPECIFICATIONS

Engine type
nN b

HO-C HD-E
Capacity liter a0 &0
Fuel tank
Location Underneath rear seat floor Unerneath rear seat floor
Fuel pipe material Rubber and steel tube Rubber and steet tube
Fuel pump type Diaphragm type Electromotor type
Fuet filter type Filter paper type Filter paper type
Manufacturer Aisan industry —
Fuei
Type Down draft, 2-barrel type —
System Carburetor
Venturi diameter mm (inch) 21(0.83), 28 (1.10) —_
Choke valve type Wax type aulc choke —_
Fuel injection device — Electronic type
Type of nozzle retainer — With cushion rubber type
Injection -
nozzle or | Nozzle type - Electronic controlled thratile type
Injector P
Injection pressure kg/em* {psi} —_ 2.55(1.84)
Voltage v 12 [Negative ground] 12 [Negative ground)]
Type Battery ignition type Battery ignition type
ignition timing BTD.C. 3*+2°/850+ 50 rpm | BT.D.C.3°+2°850+ 50 rpm
Firing order 1-34-2 1-3-4-2
Distributor type Full-transistorized type Full-ransistorized type
Breaker type — —_
ignition Distributer Sentritugal
system Performance of :yS’; g 0°/600 rpm, 101,800 rpm 0°/600 rpm, 8.5°/2,077 rpm
timing advancing 0°/~100 mmH 0/-370 rmmih
mechanism Vacuum type 4.95-240 mmHg 3 557440 coenblg
Manufacturer CHAMPION DENSO NGK
Type RCSYC4 K20PR-U11 BKRSE-11
Spark plug
Thread M1d x 1.25 M1i4x1.25 M14x1.25
e Spark plug gap mm {inch) | 1.0-1.1{0.039-0.043) | 1.0-1.1{0.039-0043) | 16-1.1{0.039-0.043)
system General specifications 36B20R ("'55B24R) 36820R (*'55824R)
Type ECE & EEC specifications 36B20R {*'55B24R) 36B20R (*'55B24R)
Australian specifications J3EB20R 36B20R
Battery —— = =
General specifications 28(°36) 28('36)
Capacity 7 =
& AH | ECE & EEC specifications 28( '38) 25( '36)
Hr)
Australian specifications 28 28
Type 3-Phase ahtemating cument commitating type | 3-Phase altzmating current commutating type
Alternator | Output V-A 1245 12-50
Regulater type Coniact-pointless type Contact-pointiess ype
s Tvpe Magneto engaging type Magneto engaging type
tarter s T
Qutput VW 12098, M2-1.0 1209, M2-1.0
Radio noise suppressing device Hesistive cord Resistive cord
- Option for cold region specifications £ 003
B-3

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE SPECIFICATIONS

SERVICE SPECIFICATIONS

TUNE-UP

Drive belt deflection with a pressed force of 10 kg (22 Ib)

Alternator New belt £.0-7.0mm (0.20 - 0.28 inch)
Used belt 6.0-8.0mm (0.24 - 0.31 inch)
Coolant capacity w/heater 5.5 liters
[Excluding 1.0 liter for reserve tank] [5.8 iiters for tropical specifications]
Engine ¢il capacity
Whole amount 3.8 liters (3.52 IMP qt)
When only oit is changed Fuit level 3.3 lters {2.9 IMP qt)
Low level 2.3 liters {2.02 IMP t)
When oil and filter are changed 3.5 fiters {(3.08 IMP gt}
NOTE
i oil cooler equipped engine, add 78 cc {4.82 cub
inch) for whole amount.
Valve clearances (hot)
Intake 0.25 + 0.05 mm (0.0098 % 0.0020 inch)
Exhaust 0.33+0.05 mm {0.012 £ 0.0020 inch)
[Reference (cold)]
Intake 0.18 mm (0.0071 inch)
Exhaust 0.25 mm (0.0098 inch)
Spark plugs
Manufacturer DENSO NGK CHAMPION
Type K20PR-U11 BKR6E-11 RCOYC4
Thread M14x1.25
Spark plug gap mm {inch) 1.0-1.1(0.040 - 0.043)

Ignition timing B.7.D.C. 3+ 2°/1000 rpm or less
(However, engine revolution must be stable.)
Icie spaed
Engine type HD-C HD-E
idle speed 850+ 50 rpm 850 £ 50 rpm

Fast idie speed adjustment (HD-C)

Full position 1300 - 2000 rprn

Throttle positioner touch revolution (rpm)

HD-C HD-E
18001 50 1800 £ 100

Throttle positioner operating time HD-C 0.5-5.0 seconds
HD-E 1.0 - 5.0 seconds

Compression pressure {at 300 rom) Standard 14.0 kg/em?® (199.1 psi)
Minimum 10.5 kg/em? (149.3 psi)
Difference between cylinders | 15 kgr'(:,m2 {21.3 psi}
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ENGINE SPECIFICATIONS

ENGINE MECHANICALS
Timing belt pulley Wear limit Camshaft 119.80 mm (4.717 inch})
Crankshaft £9.37 mm {2.335 inch)
Tirming belt tension spring Fres length 46.5 mm (1.83 inch)
Instaliation load 3kg at50.9 mm (6.6 1b at 2.00 inch)
Camshatt Qil clearance (cylinder head-to-camshatt) 0.035 - 0.076 mm (0.0014 - 0.0029 inch)
Maximum lmit 0.17 mm (0.0067 inch)
Thrust clearance 0.1 - 0.25 mm (0.0040 - 0.0098 inch)
Maximum jirmit 0.45 mm (0.018 inch)
Journal diameter
Fuel pump cam diameter
Minimum 42.65 mm {1.68 inch)
Fuel pump cam stroke
Standard 5.0 mm (0.1987 inch)
Minimum 4.8 mm (0.189 inch)
Valve cam lobe height
Intake Standard 33.08 - 33.28 mm (1.302 - 1.310 inch)
Minimum 32.9 mm (1.295 inch)
Exhaust Standard 33.00 - 33.20 ram (1.289 - 1.307 inch)
Minirmim 32.85 mm {1.293 inch)
Maiximum circie run out 0.03 mm (0.0012 inch)
Cylinder head Warpage Cylinder block side 0.10 mm (0.0039 inch)
Intake manifold side | 0.10 mm (0.0038 inch)
Exhaust manifold side] 0.10 mm (0.0039 inch)
Valve seat angle Intake 30°-45"-70°
Exhaust 200 - 45" -70°
Valve contacting angle 45"
Valve seat contacting width
Standard 1.4 rmm (D.055 inch})
Allowance 1.2 - 1.6 mm (0.048 - 0.062 inch}
Maxirnum valve seat recession 0.5 mm (0.0197 inch)
Vaives Valve stem diameter  Intake valve 6,560 - 6.580 mm (0.2583 - 0.2590 inch}
Exhaust valve 6.555 - 6.575 mm {0.2581 - 0.2588 inch)
Valve length Intake valve 112.8 mm (4.441 inch)
Exhaust valve 114.5 mm (4.508 inch)
Valve face angle 455"
Valve stock thickness {Minimum)
Intake 0.8 mm {0.0315 inch)
Exhaust 1.0 mm (0.0394 inch)
Valve stem oil clearance
Intake Standard 0.020 - 0.060 mm (0.C008 - 0.0023 inch}
Maximum 0.080 mm {0.0031 inch)
Exhaust Standard 0.025 - 0.065 mm (0.0010 - 0.0025 inch)
Maximurm 0.090 mm (0.0035 inch)
WNBSE-B0S
B-5
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ENGINE SPECIFICATIONS

Valve rocker arm bore diameter
Valve rocker shaft outer diameter

Valve springs Free length Standard 45.2-46.0mm (1.78 - 1.81 inch)
Minimum 44.3 mm (1.74 inch)
installed tension at 38.0 mm (1.50 inch) 26.4 kg (58.2 b)
Maximurm out-of-squaraness 1.6 mm (0.063 inch)
Valve rocker arm and valve | Oil clearance Standard 0.012 - C.053 mm (0.0005 - 0.0020 Inch)
rocker shaft Maximurn 0.08 mm (0.0031 inch)

19.500 - 19.521 {0.7678 - 0.7685 inch)
18.468 - 19.488 mm (0.7665 - 0.7672 inch)

Valve rocker arm spacer

Free width

22,00 mm {0.867 inch)

Piston ring groove-to-piston ring side
clearance

Standard, No. 1
No. 2
Maximum

Piston ring thickness
Standard No. 1

Exhaust manifold Warpage 0.1 mr (0.0039 inch)
Intake manifold Warpage Cylinder head side 0.1 mm (0.0039 inch)
Cylinder block Maximum cylinder head surface warpage 0.1 mm {0.0039 inch)
Cylinder bore diameter
Standard 76.000 - 76.030 mm {2.9922 - 2.9933 inch)
05 0.25 76.250 - 76.280 mm (3.0020 - 3.0031 inch)
Bore honing angle 35'+5°
Coarse degree 1-4Z
Piston, piston pin and Piston-to-cylinder bore clearance
piston rings Standard 0.045 - 0.065 mm (0.0018 - 0.0025 inch)
Maximum limit 0.1 mm (0.0043 inch)

0.03 - 0.07 mm (0.0012 - 0.0027 inch)
0.02 - 0.06 mm (D.00079 - 0.0023 inch)
0.12 mm (0.0047 inch)

1.17 - 1.19 mm (0.04€1 - 0.0468 inch)

Downloaded from www.Manualslib.com manuals search engine

No. 2 1.47 - 1.49 mm (0.0579 - 0.0586 inch)
Piston, piston pin and Piston ring end gap
piston rings Standargd No. 1 0.27 -0.42 mm (0.011 - 0.016 inch)
No. 2 0.35 - 0.50 mm (0.0138 - 0.0196 inch)
0.1 0.20 - 0.70 mm {0.0079 - 0.027 inch)
Maximum No. 1 0.7 rm (0.028 inch}
No. 2 0.8 mm {0.031 inch)
01 1.0 rmm {0.039 inch)
Piston pin-to-connecting rod interference fit 0.012 - 0.044 mrn (0.6005 - 0.0017 inch)
Piston-to-piston pin clearance 0.005 - 0.011 mm (0.0002 - 0.0004 inch)
Flywheet Runout Maximum C.1 mrm {0.0039 inch)
Connecting rod Big end thrust clearance
Standard 0.16 - 0.4 mm (C.006 - 0.015 inch)
Maximum 0.45 mm {0.018 inch)
Maximum bend 0.05 mm (D.0020 inch)
Maxirmum twist 0.05 mm (0.0020 inch)
WNBSE-BOOS
B-6
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ENGINE SPECIFICATIONS
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Crankshaft Crankpin journal oil clearance 0.020 - 0.044 mm {0.0008 - 0.0017 inch)
Main journal oil clearance 0.024 - 0.042 mm {0.0010 - 0.0016 inch)
Crankpin joumna) diameter 44 975 - 45.000 mm (1.7707 - 1.7716 inch)
1 Main journal diameter 49.975 - 50.000 mm (1.8676 - 1.9685 inch)
Thrust clearance Standard 0.02 - 0.22 mm (0.0008 - 0.0086 inch)
Maximum [imit 0.30 mm (0.012 inch)
Runout Maximum 0.06 mm {0.0024 inch)
Thermostat valve Operating temperature
(HD-C) ON €3°C (145.4°F) or more
OFF 55°C (131.0°F) or less
WNBZE-B0OT
B-7
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ENGINE SPECIFICATIONS

FUEL SYSTEM
SPECIFICATIONS
Carburetor Float level Dimension assumed | 8 mm (0.315 inch)
by its own weight
Lip dimension 1.6 mm {0.063 inch}
Throttle valve ¢losed angle
Primary 9’
Secondary i
Throttle valve fully opened angle
Primary 8U°
Secondary 80
Kick-up angle 23
Secondary touch angle 80"
Throttle valve-to-body clearance with throttle | 0.3 mm (0.012inch)
valve opened fully
Throttle valve-to-body clearance during dash- | 0.45 mm (0,018 inch)
pot operating period
_Number of backing-off of idie mixture adjust- | 4
ing screw
Solenoid valve resistance 80 - 10002
Cuter vent resistance 30-450
Fuel pump (HD-C) Suction force at 300 rpm 100 mm Hg or more (3.9 inch Hg or more)
Push rod length Standard 87.95 - BB.25 mm (3.463 - 3.474 inch)
Minimum 87.000 rmm (3.425 inch)
Push rod stroke Standard 5.0mm {0.197 inch)
Minimum 4.8 mm {0.189 inch)
WNBBE-B00S
LUBRICATION SYSTEM
Qil pump Compression spring free length 57 mm (2.24 inch}
Body clearance 0.20-0.28 mm (0.0079 - 0.011 inch)
Tip clearance 0.16 - 0.24 rmm (0.0063 - 0.0094 inch)
Side clearance 0.035 - 0.085 mm (0.0014 - 0.0033 inch)
Qil pressure idling 0.2 kg.fcmz or more (2.84 psi or more)
at 3000 rpm 0.25 - 5.0 kgiom? (3.56 - 71.1 psi)
WNSBE-BO0S
B-8
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ENGINE SPECIFICATIONS

COOLING SYSTEM

Radiator cap Relief vatve opening pressure
Standard 0.75 - 1.05 kg/em? (10.7 - 14.9 psi)
Minimum 0.6 kg/iem? (8.5 psi)
Thermostat Yalve opening temperature
General 82-86'C(179.6- 186.8°F)
specifications
ECE & EEC 76-80°C (168.8 - 176.0°F)
specifications
Valve lift General 8.5 mm or more at 98°C
specifications {0.34 inch or more at 208.4°F)
ECE & EEC 8.5 mm or more at 91°C
specifications {0.34 inch or more at 195.8'F)
YWNESBE-BO10
Ignition timing No sub vacuum timing advance takes place. BIDC3+2°
(Engine revolution must be stabie at 1000 rpm
or less.)
High-tension cord Resistance Maximum 15 k2 per cord
Distributor Air gap between signal rotor and signal gen- | 0.2 - 0.4 mm (0.0079 - 0.015 inch)
erator
Ignition coil Primary coil 1.35-1.65Q at 20"C (68°F)
Secondary coii 22-30kQ at 20" (68°F)
WNBRE-B011
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ENGINE SPECIFICATIONS

STARTING SYSTEM
Conventional type starter | Rating voltage and cutput power 12V 0.9kW
mator
No-load characteristic at 1.0V
Amperage Lessthan 50 A
rpm More than 5,000 rpm
Brush length Standard 16.0 mm (C.63 inch)
Minimum 10.5 mm {0.41 inch)
Commutator
Outer diameter
Standard 28 mm (1.102 inch)
Minimum 27 mm (1.063 inch)
Undercut depth
Standard 0.5 - 0.8 mm (0.0197 - 0.0314 inch)
Minimum 0.2 mm (0.0079 inch)
. Maximum circle runout 0.4 mm (0.016 inch)
Reduction type starter Rating voltage and output power 12V 1.0kw
motor
No-load characteristic at 1.5 v
Amperage Less than 90 A
om More than 3,000
Brush length Standard 13.0 mm (0.51 inch)
Minimum 8.5 mm (0.33 inch)
Commutator
Outer diamater
Standard 30 mm {1.18 inch)
Minimum 29 mm (1.14 inch)
Undercut depth
Standard 0.6 mm {0.024 inch)
Minimum 0.2 mm {0.0073 inch)
Maximum circle runowut 0.05 mm (0.0020 inch)
Spring instalied ioad 1.785-2.415 kg (3.94 - 5.32 b}
WNBAE-BO12
CHARGING SYSTEM
Battery specific gravity 1.25-1.27
Alternator Rated output Amperage 45 A/SC A
Rotor coil resistance 28x0.20at20°C (68°F)
Slip ring diameter Standard 14.4 mm (0.57 inch)
Minimum 14.0 mm {(0.55 inch)
Brush exploded length Standard 10.5 mm {0.41 inch)
1.5 mm (0.06 inch)
IC regulating voltage 14.2-148V
WHNBBE-B013

B-10

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE SPECIFICATIONS

EFI SYSTEM

Fuel pressure regutator

Fuel pressure at No. vacuum

2,3 - 2.8 kgfem? (32.8 - 39.8 psi)

Injector

Resistance at 20°C (68°F)
{approx.)
Injection amount (approx.)

Difference between each injector
Fue! leakage

11.0-15.0Q

152 - 168 cc/60 seconds at 20°C (68°F)

(9.28 - 10.2 cub inch)

5 cc or less (0.31 cub inch or less)
L.ess than one drop of fuel per minute

EFImain refay Injectorrelay | Between terminals @ - @ 60-850Q
- Infinity

Fuel pump relay Between terminals (D -I% 70-90Q
o @- Infinity

Idle-up VSV Resistance 30 - 50 G at 20°C {68°F)}
Throttie position sensor Resistance
Between terminals @ - @
Throttie valve 0.2Q or less at 20°C {68°F)
closed fully
Throttie valve 10 kQ or more at 20°C (68°F)
opened fully
Between terminals @ - &
Throttle valve 10 kQ or more at 20°C (68°F)
closed fully
Throttle valve 5Qorless at 20° (68°F)
opened fully
Fuel pump Fuel flow amount 235 ¢¢ or more/15 seconds
{14.34 cub inch or more)
Cooling water temperature Resistance
80°C {176'F) 0.322x0.1kQ
80°C (140°F) 0.584 4 0.2 kQ2
Water temperature sensor | 40°C (104°F) 114203k
Intake air temperature 20°C (68°F) 245+£0.5kQ
sensor 0°C(32°F) 588+ 15k
-20°C {-4°F) 18.2+3.2k
Pressure sensor
Output between SST terminals @ - & (ground) (When engine is stopped.)
Measuring point
Almospheric pressure Vot v
Altitude (height above sea level) mm Hg {inch Hg) oliage
m (ft)
0 (0} 760 (29.92) 3.3-39
500 {(1640) 716(28.19) 32-38
1000 (3280) 674(26.54) 3.0-36
WHSSE-8014
B—11
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ENGINE SPECIFICATIONS

VOLTAGES AT ECU WIRING CONNECTORS
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Terminals S‘l;,gs‘gg%%or Conditions Remedies
i o ] Proceed to flow
{(1)-(21) 1Qorless Ignition switch OFF, chart (2)
@ -2 Worless lgnition switch OFF (after more than one minute), Check power
10- 15V Ignition switch ON. Supply.
@)- 1) 0.1V or less Ignition switch OFF (after more than ten seconds). Check power
10- 15V Ignition switch ON. supply.
j _ At alltimes. (Measured voltage is iower than specified voltage Check power
(4)-(21) 10-15V oniy at during staring period ? 9 supply.
10- 15V Engine fully warmed up. All accessary switches tumed OFF. gf’;gi*; power
(5}-(21) :

§ Check idle-up
3.0V or less Idle-up VSV CN, VaY control
4.5-5.5v . ) . Proceed to flow

) ’ _Irgnmon swlltch CI)IN' T-terminal shorted with ground terrminal. chart (2).
hrottie valve fully closed. {Check diagnosis
(6)-(21) 1V or less code. g
0-4510 5.5V Ignition switch ON. T-terminal shorted with ground terminal. Oxygen sensor
(Measured ngine revolution speed build at 300 rpm after it has fully x;;g
voltage varies) armed up. System.
@-21) 0.1V or less Ignit:on switch OFF. Check power
10- 18V Ignition switch ON, Supply.
®)- 1) 0.1V or less ignition switch OFF, Check power
6-15V When ignition switch is set to ST position, supply.
©)- @1 0.1V orless Ignition switch OFF. Check T-terminal
10- 18V Ignition switch ON. wiring.
(10)-21) 0.5V or less Ignition switch ON. Throttie valve fully closed. Throttle position
10-15vV Ignition switch ON. Throttle valve fully opened. Sensor system.
Ignition switch ON. Headiamp switch andjor defogger switch
(-  |vortess OFF. Check idle-up
9-15v Ignition switch ON. Headiamp switch and/or defogger switch ON. V8V control.
(12)- 22) 0.1V or less Ignition switch OFF, Check VCC
4.5-5.5V Ignition switch ON, wiring.
. . Ignition switch ON. Atmaspheric pressure is 760 mmHg (29.2 Check pressure
(13)-(229) 32-38V inchHg). Sensor.
s : : P . Check intake air
Ignitic tch ON, Air temperature inside surge tank:
(14) - (30) 0.9-3.0v oe0 (285:“,2}_ peralure inside surg temperature
" : . heek cooling
Ignition switch ON. After engine has been warmed up fuily, c :
(15}-(30) 0.4-0.5v (Cooling water temperature: 80 - 90°C (176 - 194°F). m?;esréﬁ?oe-ara
s : Proceed to flow
(16)-(1} 12 or less Ignition switch OFF, chart (2).
1V or less tgnition switch OFF (after more than one minute). Check/repair
(17)- (21} injector power
10-15v ignition switch ON, supply.
WNBBE-BO1S
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ENGINE SPECIFICATIONS

; STD voitage or s .
Terminals resistance Conditions Remedies
(18- (21) 0.1V or less Ignition switch OFF. Checkiepair ECU

10- 15V Ignition switch ON. pOwer SUpply.
3V orless Ignition switch ON. (Check engine lamp illurninated.) Check power

{(19)-(21) supply for check
10-15V Engine is rotating. (Check engine lamp not illuminated). engine [amp.
1V or less Ignition switch ON. Fuel pump is operating. Check/repair fuel

(20)-(21) pump power
10- 15V fgnition switch ON. Fuel pump is stopped. supply.

{21)- Engine ground | 0.2€2 or fess. Ignition switch OFF. gf;ﬁ’,%‘ ground
(22)-(21) 0.5 or iess. Ignition switch OFF. Replace ECU.,
(23) - (21) 10- 15V Engine is rotating. Air conditioner compressor is rotating. (Genuine | Check air

alr conditioner-equipped vehicle.} conditioner wiring.
- Ignition switch ON.

(26) - (21) 0-1010 15V When vehicle is moved. (Measured voltage changes 4 times for g:r?:; speed

movement of 1.5m.)

(28) - (21) 45-55vV Ignition switch ON. Throttle valve fully closed. Che:c_k throttle
0.5V or less Igniticn switch ON. Throttie valve fully opened. position sensor.
0.1V or less Ignition switch ON {after more than 60 seconds). ggr?sccl‘r oxygen

(29)-(21) Voltage varies After engine has warmed up fully. When engine revolution is held | Check fuel
within 0 - 1.0V as 3000 rpm for more than 2 minutes: system.

_ " . Proceed io flow

(30)- {21) 1R orless Ignition switch ON. chart (2).

WNEBE-B016
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TIGHTENING TORQUES

TIGHTENING TORQUE FOR MAIN COMPONENTS

1. When you want to find out a suitable tightening torque for a bolt, first determine the strength division of the
said bolt, using the table below. Then, locate suitable tightening torque in the tightening torque table

described later.

2. As for the tightening torque for a nut, find out suitable tightening torgue in the same way as with the

paragraph 1 above, based on the mating bolt.

3. Tightening torque posted in the workshop manual is a standard value for steel fasteners. It is, therefore,
necessary to modify these tightening torque when you tighten fasteners made of materials other than steel.
This rule also applies to such instances where bolts are undergoing heat or other stress, such as vibratory

loads and so forth.

WRCE2-C002
METHOD TO IDENTIFY STRENGTH DIVISION OF BOLTS
1. Identification Method by Checking Bolts Themselves
Configuration and how to determine Strength Configuration and how to determine Strength
strength division division strength division division
Bolt having an 4= 4T
embossed or stamped 5=5T |Welded a7
figure at its head 6=6T [bolt
section 7T=T7T
No mark 47 \ MNo mark 47
Hexagon
bolt
Bolt having two 5T
embossed lines at its 6T Stud bolt
head section W Bolt having about
2 mm deep recess BT
ot ; at one end or both
Bolt having three g ends
embossed lines at its 7T
head section
WRCEE-CO05
2. Identification Method by Part Numbers
Hexagon Bolt Stud Bolt
Partnumber 9 1111-40620 Part number 92132 -40620
example example ]
Nominal Nominal
length (mm) length (mm)
Nominal Nominat
diameter {mm) diameter {mm)
Nominal Nominal
diameter diameter
Nominal length
WRC&8-0004

Cc-2
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TIGHTENING TORQUES

[Tightening Torque Table for General Standard Bolts]

Standard tightening torque kg-m (f-1b)
Category Nerinal diameter Piteh - -
Standard torque Tightening range

6 1 0.47 { 3.4) 04- 0.7 ( 29- 51)

8 1.25 111 ( 80) 10- 16 ( 7.2- 11.6)

10 1.25 225 ( 16.3) 19- 31 (14 - 225)

4T 10 15 214 ( 15.5) 18- 30 (13 - 22 )

(Boit having a mark of "4 12 1.25 (180} 4.40 { 31.8) 35- 55 (25 - 40 )
g;gfng?:doﬁesgg";mber 12 15 3.89 { 28.1) 35- 55 (25 - 40 )
12 1.75 3.74 { 27.1) 30- 50 (22 - 36 )

(91000 - 40CC0) 13 15 508 (367) | 45- 7.6 (33 - 51 )
14 15 6.33 { 45.8) 50- 80 (3 - 58 }

14 2 593 ( 42.9) 47- 77 (34 - 56 )

16 15 957 ( 69.2) 75-110 (54 - 80 )

18 2 9.10 ( 65.8) 7.1-106 (51 - 775)

6 1 0.71 ( 5.1) 06- 09 ( 43- 65)

8 1.25 166 ( 12.0) 15- 22 (11 - 16 )

10 1,25 337 { 24.4) 30- 45 (22 - 33 )

ST e 10 15 3.20 { 23.1) 27- 42 ( 185- 30.5)

(Boit having a mark of *5 12 1.25 (1SO) 584 ( 42.2) 50- 70 {36 - 51 )
g(gls_n gfgdoiegggngumber 12 15 5.84 { 42.2) 50- 70 (36 - 51 )
12 1.75 5.60 { 40.5) 48- 68 (34 - 49 )

(©10C0 - s0000) 13 15 763 (552) | 65- 90 (47 - €5 )
14 15 9.50 { 68.7) 75-11.0 (54 - 795)

14 2 8.90 { 64.4) 70-105 (51 - 76 )

16 15 1436 (1038) | 120-17.0 {87 -123 )

16 2 13.58 ( 98.2) | 115-165 (83 -119 )

6 1 071 ( 5.1) 0.6- 09 { 43- 65)

6T 8 1.25 1.668 ( 12.0) 15- 22 (11 - 16 )

(Baolt having a mark of "6 10 1.25 3.37 ( 24.4) 30- 45 {22 - 33)
Et its h?ad ?ecﬁgn) be 10 1.5 3.20 { 23.1) 27- 42 (195- 30.5)
xample of part number 12 1.25 (150) 584 ( 42.2) 50- 70 (36 - 51 )
(31000 - 0000) 12 15 584 { 42.2) 50- 70 (36 - 51 )
12 1.75 561 { 40.6) 48- 68 (35 - 49 )

6 1 0.95 { 6.87) 08- 12 ( 58- 8&7)

8 1.25 2.20 { 15.9) 20- 30 (145- 22 )

10 1.25 450 ( 32.5) 40- 55 (29 - 40 )

T o 10 15 430 { 31.1) 37- 52 (27 - 38 )

(Bolt having a mark of "7 12 1.25 (IS0} 7.78 ( 56.3) 70- 90 (51 - 65 )
Eigsm*;,?j"o?e;’gﬂ"i Lmber 12 15 7.78 { 56.3) 7.0- 90 (51 - 65 )
12 1.75 7.48 ( 54.1) 60- 85 (43 - 615

(@000 - 7TOCOO) 13 15 1017 { 73.6) 80-120 (58 - 88 ?
14 15 1267 ( 918) | 100-150 (72 -108 )

14 2 11.86 ( 85.8) 95-140 (69 -101 )

16 15 19,15 (138.5) | 150-23.0 (108 -169 )

16 2 18.11 (131.0) | 149-220 (108 -159 )
WRCSA-C005

C-3
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TIGHTENING TORQUES

ENGINE

Unit:  kg-m (fi-Ib)

Tightening component

Tightening torque

Cylinder head x Spark piug
Cylinger head x Cylinder head cover

Cylinder head x Rocker shaft

Cyfinder head x Cylinder block

Cylinder head x Water temperature sensor (HD-E engine anly)
Cylinder head x BVSV {HD-C engine oniy)
Cylinder head x Water temperature sender gauge
Cylinder head x Distributor

Cylinder head x Exhaust manifoid

Cylinder head x Intake manifold

Cylinder head x Fusl pump (HD-C engine only)
Cylinder block x Water inlet

Cylinder block x Crankshaft main bearing cap
Cylinder block x Ol pump

Cylinder block x Rear oil seal retainer

Cylinder block x Water pump

Cylinder block x Engine mounting bracket
Cylinder block x Transmission

Cylinder block x Oil cooler pipe

Surge tank x Intake air temperature sensor

Surge tank x Gas filter

Surge tank x Throtile body

Crankshatt x Flywhesl

Crankshaft x Crankshaft timing belt pulley

Intake manifold x Delivery pipe

Intake manifold x Carturetor (HD-C engine only)
Exhaust manifokd x Exhaust pipe

Exhaust pipe clamp

Engine mounting bracket x Engine mounting (bolt)
Engine mounting bracket x Engine mounting (nut)

15-22(10.8-15.9)
0.3-05(22-36)

M10 Bolt 2.9- 3.7 (21.0- 26.8)
M8 Bolt 1.3- 1.7 (9.4-12.3)

6.0-6.8(43.4-49.2)
25-35(18.1-253)
25-35(18.1-25.3)
1.2-20(8.7-14.5)
1.5-2.2{10.8- 15.9)
30-45(21.7-325)
1.5-2.2(10.8 - 15.9)
15-2.2(10.8- 15.9)
0.6-0.9(4.3-65)
45-55(32.5-39.8)
0.6-0.9(4.3-6.5)
0.6-0.9{4.3-8.5)
15-22{10.8- 15.9)
4.0-55(28.9-30.8)
5.0-7.0(36.2- 50.6)
25-3.5(18.1-25.3)
3.0-4.0(21.7-289)
1.2-20(8.7 - 14.5)
1.5-2.2(10.8-15.9)
8.0-10.0(57.9- 72.0)
9.0-10.0(65.1 - 72.0)
15-2.2(10.8- 15.9)
1.5-22(10.8-15.9)
3.5-5.0(25.3-36.2)
3.0-4.5(21.7 -325)
30-4.5(21.7-325)
3.5-5.5(25.3-39.8)

c4
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TIGHTENING TORQUES

Unit:  kg-m {ft-Ib)

Tightening component

Tightening torgue

Qil pump bedy x Qil cooler

Oil pump x Qil pressure switch

Qil pan

Cil pan x Drain plug

Oil pump body x Qil purnp cover

Qit level gauge guide

Surge tank stay No. 1

Surge fank stay No. 2

Surge tank stay No. 3

Camnshaft x Camshaft timing beli pulley
Timing belt cover

Timing belt tensioner

Crankshaft timing belt pulley x Crapkshatt pulley
Fluid coupling x Water pump puiley x Water pump
Cooling fan x Fluid coupling

Fuel filter x Fuel hose No. 1

Fuel filter x Fuel pipe

Fue! hase No. 1 x Delivery pipe
Connecting rod x Connecting rod cap
Clutch cover x Flywheel

Transmission x Starter motor

Front pipe x Rear pipe

Fuel pump x Fue! pipe

25-35 (18.1-25.3)
1.2-20(8.7 - 14.5)
0.7-1.2(5.1-8.7)

20-30(145-21.7)
0.8-1.3(58-9.4)

1.8-3.1(13.7-22.4)
1.5-2.2(10.8-15.9)

1.9-3.1 (18,7 - 22.4}
2.0-3.0(8.7-14.5)

15-22(10.8-15.8)
0.2-0.4(1.4-2.9)

3.0-45(21.7 - 32.5)

2.0-30(145-21.7)
1.0-1.8(7.2- 13.0)
0.5-0.6(3.6 - 4.3)

35-45(25.3-325)
3.5-44(253-318)
3.5-45(25.3-325)
3.5-45(253-325)
15-22(10.8-15.9)

5.0- 7.0 (36.2 - 50.6)

3.7-52(26.8-37.6)

3.5-4.4(25.3-31.8)
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WIRING DIAGRAM

WIRING DIAGRAM D-2
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WIRING DIAGRAM

WIRING DIAGRAM

SYSTEM INDEX
SYSTEMS LOCATION SYSTEMS LOCATION
Air Conditioner 31,32 Horn 1-6
Alternator & Regulator 1-2 Ignition Caoit 1-2
Back door Magnetic lock 3-1 Ignition Switch 1-1
Back-up lamp 1-5 lHurnination Lamg 2-4
Battery 1-1 Meter (Volt, Tacho) 1-4
Cigar Lighter. 2-3 Radio 2-3
Clock 2-4 Rear Fog Lamp 2-5
Daylight Retay 2-5 Rear Heater 3-3
Dim-dip Relay 2-6 Rear Window Deffoger -2
Disfributor 1-2 Rear Wiper & Washer 2.1, 2-2
EFI ECU -3 Relay & Fuse Black 1-3
Front Heater 33 Room Lamp 2-3
Front Wiper & Washer 2-1 Staner 1-1
Fuel Injector 1-3 Stop Lamp 2-3
Fusible link 1-1 Tail & Clearance Lamp 2-4, 2-5
Gauge {Temperature, Fuel) 1-4 Turn Signal Lamp 1-6
Hazard Switch 1-8 Warning & Indicator Lamp 1-4,1-5
Heaglamp 2-5,2-6 Three-Stage Dampers 3-4,3-5
Headlamp Cleaner 2-2
WBE-11025
D-2
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