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STARTING SYSTEM 

OUTLINE OF STARTING SYSTEM 
COMPONENTS 
Planetary type staner motor 
The starter motor consists of a solenoid switch and a motor. 
The solenoid has electric contact points which supply power to the motor. The solenoid also has a shift fork 
(driver lever) which moves the motor pinion gear into mesh with the ring gear mounted on the engine flywheel. 
The planetary type starter motor is a reduction type starter which employs a planetary gear set. Compared 
with the conventional starter motors, this reduction type starter motor features a smaller size and lighter 
weight 

<D Bearing 
® Drive housing 
® Snap ring 
@ Stop collar 
® Clutch 
® Snap ring 
(t) Washer 
® Drive lever 
® Bearing 

® Center bearing 
@ Magnet switch 
@ lntemal gear 
@Washer 
@ Planet carrier shaft 
@Bearing 
®End frame 
@Bearing 
@ Annature 

ST-2 

* : Non-reusable parts 
.A : Asbestos parts 

@ Brush holder 
® Oring 
@Yoke 
@ 0 ring 
@Plate 
@ Planet gear 
®Washer 
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STARTING SYSTEM 

Reduction type starter motor 
The starter consists of a solenoid switch and a motor. The power generated at the motor is transmitted to 
the clutch assembly through the idle gear. The rotation speed is reduced in accordance with the gear ratio 
between the drive gear provided at the motor and the clutch gear. On the other hand, the torque of the 
rotation increases . 

(j) Bearing 
@ Armature 
® Bearing 
@ Field frame 
®Spring 
® Brush holder 
<!> End frame 
@ Magnet switch assembly 
®Spring 
@Ball 
0 Clutch assembly 
@Idle gear 
@ Searing housing 
G Bearing 
@ Starter drive housing 

..&. : Asbestos parts 

ST-3 
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STARTING SYSTEM 

STARTING SYSTEM CIRCUIT 

Ignition switch 

ECU 
ST (EFI engine only) 
0--+~--------------~------------~~ 

E 

Reduction type Planetary type 
starter starter ST 

8 

TROUBLE SHOOTING 

Problem Possible cause Remedies 
Engine will not crank. Battery not fully charged. Check specific gravity of battery electrolyte. 

Charge or replace battery. 

Battery cables loose, corroded or worn. Repair or replace cables. 

Fusible link blown. Replace fusible link.. 

Starter faulty. Repair starter. 

Ignition switch faulty. Replace ignition switch. 

Engine cranks Slowly. Battery not fully charged. Check specific gravity of battery electrolyte. 
Charge or replace battery. 

Battery cables loose, corroded or worn. Repair or replace cables. 

Starter faulty. Repair starter. 

Starter keeps running. Starter faulty. Repair starter. 

Ignition switch faulty. Replace ignition switch. 

Short in wiring. Repair or replace wiring. 

Starter spins. - Engine will Pinion gear teeth broken or faulty starter. Repair starter. 
not crank. Rywheel teeth broken. Replace flywheel. 

• 

• 

• 

_,_. 
ST-4 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

DESCRIPTION 
PLANETARY TYPE STARTER MOTOR 
The planetary starter motor consists of a motor and a solenoid 
switch in the same way as with the conventional starter motors. 
However, the starter motor of this type differs from the conven
tional type starter motors in that the revolution speed generated 
by the motor is reduced in the power train system. 

STARTING SYSTEM 

The following shows how the torque is transmitted in the power train system. 
(Here, it should be noted that the planetary carrier shaft, planetary carrier and planetary gear shaft is integral.) 

<D The torque generated at the armature is transmitted to the sun gear. 
® When the sun gear is turned, the planetary gear turns on its own planetary gear shaft. 
® However, normally the internal gear is locked. As a result, the planetary gear starts to walk around 

the sun gear, while the planetary gear itself is turning on its own shaft. 
@ In as much as the planetary carrier is integral with the planetary gear shaft, the torque is transmitted. 

Consequently, the pinion gear starts to turn. 
Furthermore, the starter motor of this type is equipped with a buffer device. When an excessive torque 
is applied, it drives the internal gear, thereby relieving the excessive torque. 

Planetary carrier shaft 

The following is the description of the buffer function. 
The internal gear is meshed with the clutch plate provided 
inside the shock absorber bearing. 
Since the clutch plate is held in such a way that it turns when 
a torque in excess of a certain value is applied. Therefore, the 
internal gear turns together with the clutch plate, thereby reduc
ing the torque excessively applied. 

ST-5 

Armature shaft 

Planetary gear 

Planetary gear shaft 

Planetary 
carrier shaft 

Clutch plate 

Sun gear 

Shock Planetary 
absorber bearing gear 
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STARTING SYSTEM 

PRINCIPLES OF OPERATION & STARTING SYSTEM 
CIRCUIT 
The starter motor operations can be divided into two opera
tions. When tihe ignition switch is set to the START (ST) position, 
current from the battery flows to the motor through the solenoid. 
The motor starts to rotate. Simultaneously, the pinion gear 
meshes with the ring gear by the magnetic force. 

When the pinion gear has shifted into a complete mesh with the 
ring gear, the solenoid contact points are closed. The current 
from the battery now directly goes to the motor. thus supplying 
high povver enough for cranking the engine. In this way, the 
starter motor begins cranking the engine. 

The solenoid is composed of two coils. One is a low-resistance 
coil which moves the shift fork (which corresponds to the pinion 
shaft ·1n the case of the reduction type starter motor). The other 
is a high-resistance coil which retains the solenoid at the ~start" 
position. 
The low-resistance coil is connected to the battery ground 
through the motor brush (and armature coil) and filed coil. The 
high-resistance coil is directly grounded to the solenoid case. 

During the engine cranking, the solenoid is energized at the 
high-resistance coil alone. Since the low-resistance coil has the 
same potential at its both ends, no current flows. Consequently, 
the solenoid is retained at the "start~ position by means of the 
high-resistance coil only. The right figure shows an equivalent 
circuit of the system. 

ST..-<; 

_[ 

T" 
' ' ' ' .L. 

r 

Reduction type starter motor 
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STARTING SYSTEM 

During the starting period, the low-resistance coil provides the solenoid with a large amount of current to 
move the shift fork or the pinion shaft. Afterward, however, it is no longer necessary to use a large amount 
of current to hold the solenoid. Therefore. the above-described circuit is employed in the starting system so 
as to prevent burning. 

The plunger of the solenoid has two functions: One is to move the shift fork or the pinion shaft. The other is 
to close the electric contact points, which takes place simultaneously with the first function. For positive 
contact, the contact points are connected to the plunger through a spring. 

When the ignition switch is set to the start {ST) position, current from the battery goes to the low-resistance 
coil, filed coil and armature coils. As a result, the motor start rotating. Simultaneously, the high-resistance 
coil ·Is also energized. These two coils exert a drawing force on the plunger, thus making the plunger 
overcome the force of a spring (a spring which is provided to return the plunger and differs from the aforesaid 
spring provided at the contact points). The plunger then moves the shift fork or the pinion shaft strongly, 
thereby making the pinion gear mesh with the ring gear. Simultaneously, the starter contact points close and 
current is directly drawn from the battery. At this stage, the low-resistance coil has an equal potential at its 
both ends, as previously described~ Hence, no current flows to the motor through the low-resistance coil. 
After the engine has started, when the ignition switch is returned to the lG position, current to the solenoid 
is cut off. (See the NOTE.) The spring built in the solenoid returns the plunger, thereby opening the contact 
points and cutting the current to the motor. At the same time, the shift fork or the pinion shaft which has been 
pushing the pinion gear returns to the original position by means of the aforesaid spring force. Consequently, 
the pinion gear is disengaged and separated from the ring gear. 

This pinion gear's separation from the ring gear can not be performed positively and assuredly by the spring 
at the pinion shaft alone. To achieve positive separation, a screw-shaped spline is provided at the pinion 
shaft gear. After start of the engine, the rotation speed of the ring gear continues to increase. Consequently, 
it becomes possible for the ring gear to drive the pinion gear. 
At this point, owing to the screw-shaped spline, the pinion gear is moved in such a direction that it tends to 
disengage from the ring gear. On the other hand, this screw-shaped spline helps the pinion gear to be 
pushed and moved into mesh with the ring gear during the starting period. 

NOTE: 
In fact, at this moment, the current to the solenoid goes to the starter contact points and passes in 
series through the low-resistance coil and the high-resistance coil. Consequently, electromagnet 
function continues and drawing forces are generated. However, the electromagnetic forces generated 
at the low-resistance and high-resistance coils counteract, for the winding direction of the coil is 
opposite to each other. As a result, no drawing force is produced. 
On the other hand, when the ignttion switch is set to the ON (ST/ON) position, a parallel circuit is 
formed. The electromagnetic forces generated at both coils are in the same direction, resulting in an 
increased drawing force. 
Namely, the direction of the current at the low-resistance coil changes reversely when the ignition 
switch is switched between the ON and OFF sta1es. (This explanation appfies only to the instance 
when the ignition switch is changed from the ST position to the IG position.) 

ST-7 
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STARTING SYSTEM 

SERVICING INSTRUCTIONS OF STARTER 
(1) When connecting the starter terminal or battery terminal, perform positive tightening so as to avoid poor 

connection. 
If poor connection should exist, it presents the hazard of serious danger that a large amount of current 
flowing during starter operation can overheat the poor connection. 

(2) When removing the starter, first disconnect the negative 8 terminal of the battery. Then, disconnect the 
terminals ( +B, ST) at the starter side. Since the battery voltage is always applied to the starter +B terminal, 
failure to observe this removing sequence may lead to battery short, which is extremely dangerous. 

(3) When installing the starter, install the starter in the clutch housing positively and be sure to tighten the 
attaching bolts to the specified torque. Improper installation can cause premature wear of the teeth of 
the pinion gear or ring gear and also can cause breakage of the clutch housing. 

IN-VEHICLE INSPECTION 
(1) Place the shift lever to the neutral position. Apply the park

ing brake lever. 
(2) Disconnect the ignition coil coupler so that the engine will 

not start. 

(3) Set the ignition switch to the ST position. Check to see if the 
engine cranks. 

(4) If the engine will not crank, perform the following checks. 
• Inspect the battery for damage. Charge the battery. 

Perform harness continuity test. 
{5) If the starter motor still will not rotate even after the checks 

above have been performed, remove the starter motor and 
periorm the unit check. 

REMOVAL 
(1} Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 

ST-8 
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(2) Jack up the vehicle and support it with safety stands. 

(3) Disconnect the starter terminals STand 8 from the starter. 
(4) Remove the starter motor from the clutch housing . 

ST-9 

STARTING SYSTEM 

''"''"""' 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


STARTING SYSTEM 

PLANETARY TYPE STARTER MOTOR 
UNIT CHECK OF PLANETARY TYPE STARTER 
MOTOR 

CAUTION: 
• Each of the following tests must be performed within 

three to five seconds. If you fail to observe this caution 
and the starter should be energized for more than this 
duration, the coil may be burnt out. 

(1) Pull-in test 
<D Disconnect the lead wire form the magnetic switch ter

minaL 

® Connect the negative (-)terminal of the battery to the 
starter body and magnetic switch terminal. 

® Connect the positive(+) terminal to the terminal ST. 
Ensure that the pinion is pushed ouward. 
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 
procedure as with the pu!l-in test, disconnect the negative 
terminal of the magnetic switch terminal. 
Ensure that the drive pinion '1s held in a pushed-out state. 
Jf the drive pinion fails to be held, replace the magnetic 
switch. 

ST-10 
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(3) Inspection of plunger return 
After the check has been performed follow·1ng the same 
procedure as with the hold-in test, disconnect the ground 
terminal 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 90A at 11.5V 

NOTE: 
• Prior to the test, be sure to connect the lead wire to the 

magnetic switch. 

DISASSEMBLY OF PLANETARY TYPE 
STARTER MOTOR 
(1) Disconnect the lead wire from the magnetic switch. 

(2) Rem::we the attaching nut of the magnetic switch from the 
drive housing . 

{3) Remove the magnetic switch from the drive housing . 

ST-11 

STARTING SYSTEM 
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STARTING SYSTEM 

(4) Remove the tiNO through bolts from the commutator end 
frame. 

(5) Remove the yoke with armature and the drive lever from the 
drive housing. 

(6) Separate the yoke with armature from the clutch with center 
bearing. 

(7) Remove the ·o· ring. 

(8) Remove the end frame cover by removing the two screws. 

(9) 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 not to damage the brushes 

during the removal. 

(10) Then, remove the armature from the yoke. 

ST-12 
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(11) Removal of planetary gear 
<D Remove the plate for starter armature. 
® Remove the three planetary gears. 
® Remove the plate washer. 

(12) Remove the stop collar from the snap ring by tapping the 
collar with a screwdriver or the like placed on it. 

(13) Detach the snap ring by prying it off with snap ring pliers. 
Then, remove the collar. 

(14) Remove the clutch . 

(15) Detach the snap ring. Separate the center bearing from the 
planetary carrier shaft . 

ST-13 

STARTING SYSTEM 
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STARTING SYSTEM 

(16) Remove the internal gear by aligning the recessed section 
provided at the outer periphery of the internal gear with the 
protruded section provided at the inner periphery of the 
center bearing. 

INSPECTION OF PLANETARY TYPE STARTER 
MOTOR 
Check of armature 
(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 ohmmeter. 
If no continuity exists between any adjacent segments, 
replace the armature. 

Check of 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 
surfaces, 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 

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 
commutator diameter is not less than the minimum require
ment diameter of 27 mm. 

ST-14 
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(3) Measurement of commutator diameter 
Measure the commutator diameter by means of a 
micrometer or vernier calipers. 

Standard Diameter: 28 mm 
Minimum Diameter: 27 mm 

If the commutator diameter is less than the minimum 
diameter, replace the armature. 

(4) Check of commutator undercut 
Measure the insulator groove depth between commutator 
segments. 

Minimum Depth: 0.2 mm 

If the insulator groove depth becomes less than t1e limit 
value, replace the commutator. 

Check of field coil 
(1) Reid coil continuity test 

Perform f1eld coil continuity test at a point between the lead 
wire and the brush, using an ohmmeter. 
If no continuity exists, replace the yoke. 

(2) Reid coil short test 
Perform field coil short test at a point between the brush 
and the yoke proper, using an ohmmeter. 
If no continuity exists, replace the yoke. 

Check of brushes 
(1) Measurement of brush length 

Measure the brush length, using vernier calipers. 
Standard Length: 14 mm 
Minimum Length: 9 mm 

(2) Replacement of brush. 
If the length is less than the minimum requirement, replace 
the brush holder or the yoke, as required. 

ST-15 
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Groove requiring correction 
Improperly undercut groove 

.( 
A 
Depth 
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STARTING SYSTEM 

(3) Procedure for brush replacement 
(i) Cut the brush lead wire at the terminal side. 
NOTE: 

Replacement can be made only for the two brushes at 
the yoke side (posttive (+)side). The brush at the nega
tive (-) side should be replaoad together with the brush 
holder. 

® Remove welding traces with a file or the like to correct 
the brush terminal to the specified dimensions. 
Specified Dimensions: 

NOTE: 

Thickness: 1.5 mm - 1 .7 mm 
Width: 5 mm 

• Be sure to remove the l!@tH¥1J section of the brush terminal 
as indicated in the right figure. Since the section to be 
removed is narrow, be very careful not to damage the 
field coil. 

® Stack the plate section of a replacement brush onto the 
welding sde of the lead wire. Make pressure connec
tion over the overlaid section by pinching it with pliers. 

NOTE: 
• Be sure to take out the brush lead wire in the correct 

direction. 

@ Solder the pressure connection section. Correct the 
section, using a file or the like, so that the section con
forms to the dimensions, as indicated in the right figure. 

NOTE: 
1. When performing the soldering, heat the section to be 

soldered thoroughly.Be very careful not to allow any 
solder to flow into the positive side lead wire. 

2. Be sure to allow solder in a sufficient amount to flow into 
the inside of the plate. 

3. Ensure that no solder oozes to the field side. 

Check of brush holder 
(1) Check of brush holder for insulation 

Measure the insulation between the positive and negative 
terminals of the brush holder, using an ohmmeter. 

Insulation Resistance: 0.1 M!l or more 

(2) Replacement of brush holder. 
If the insulation resistance is less than the specification, 
replace the brush holder. 

ST-16 
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Check of brush spring 
Measure the brush spring tension, using a spring scale. 

Standard Tension: 15.7 N (1.6 kgf) 

Check of clutch 
(1) Inspection of pinion gear and spline teeth 

Check the teeth of the pinion gear and spline for wear or 
damage. 
If the teeth exhibit any damage, replace the clutch. Also, 
inspect 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. 

Check at magnetic switch 
(1) Plunger check 

Push in the plunger with your fingers and release your 
fingers. Ensure that the plunger returns quickly to the 
original position. If the plunger exhibits poor retuming or 
fails to return, replace the magnetic switch. 

(2) Pull-in coil open circuit test 
Using an ohmmeter, ensure that continuity exists between 
the terminal ST and terminal C. 
If no continuity exists, replace the magnetic switch . 

ST-17 
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Brush 
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STARTING SYSTEM 

(3) Hold-in coil open circuit test 
Ensure that continuity exists between the terminal ST and 
the switch body. 
If no continuity exists, replace the magnetic switch. 

Check of bearing 

Center bearing 
(1) Measure the outer diameter of the center bearing sliding 

section of the planetary carrier shaft 
Specified Value: 15 mm 

(2) Measure the inner diameter of the center bearing so as to 
determine the clearance. 

Specified Value: 0.04 mm 
Allowable Umit: 0.15 mm 

If the clearance exceeds the allowable limit, replace the 
oil less bearing or the planetary carrier shaft. 

(3) Bearing replacement 
<D Remove the bearing, using a suitable tool in combina

tion with a press or the like. 
NOTE: 
• When pulling out the bearing, be sure to remove it from 

the inside. 

® Install the bearing, using a suitable tool in combination 
with a press or the like. 

NOTE: 
• When installing the bearing, be sure to install it from the 

outside. 

ST-18 
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NOTE: 
• The bearing should be driven into position in such a way 

that the bearing is recessed within 0.5 mm from the edge 
of the center bearing. 

End frame bearing 
(1) Measure the outer diameter of the end frame sliding section 

of the armature shaft. 
Specified Value: 7 mm 

(2) Measure the inner diameter of the end frame bearing so as 
to determine the clearance. 

Specified Value: 0.04 mm 
Allowable Umit: 0.15 mm 

If the clearance exceeds the allowable limit, replace the 
oilless bearing or the armature. 

(3) Bearing replacement 
<D Remove the bearing, using a tap having an outer 

diameter of 8 mm. 
NOTE: 
• Be certain to clamp the end frame in a vise with a cloth 

interposed so that no scratch may be made on the end 
frame. 

® Install a new bearing, using a suitable tool in combina
tion with a press or the like . 

ST-19 
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STARTING SYSTEM 

Planetary carrier shaft bearing 
(1) Measure the outer diameter of the front sliding section of 

the armature shaft. 
Specified Value: 7 mm 

(2) Measure the inner diameter of the planetary carrier shaft 
bearing so as to determine the clearance. 

Specified Value: 0.04 mm 
Allowable Umit: 0.15 mm 

If the clearance exceeds the allowable limit, replace the 
oilless bearing or the armature. 

(3) Bearing replacement 
CD Remove the bearing, using a tap having an outer 

diameter of 8 mm. 
NOTE: 

Be certain to clamp the planetary carrier shaft in a vice 
with a cloth interposed so that no scratch be made on 
the planetary carrier shaft 

® Install a new bearing, using a suitable tool in combina
tion with a press or the like. 

NOTE: 
• The bearing should be driven into the position, as indi

cated in the right figure. 

ST-20 
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ASSEMBLY OF PLANETARY TYPE STARTER 
MOTOR 

NOTE: 
• Use high-temperature grease to lubricate the bearings 

and sliding parts when assembling the starter motor. 

(1) Install the internal gear by aligning the recessed section 
provided at the outer periphery of the internal gear with the 
protruded section provided at the inner periphery of the 
center bearing. 

(2) Put the plate washer onto the planetary carrier shaft. Then, 
install the center bearing to the planetary carrier shaft . 

(3) Install the plate washer in place. 
Install the snap ring. 

(4) Install the clutch . 

(5) Install the stop collar and a new snap ring. Compress the 
snap ring, using a vise or the like . 

ST-21 
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STARTING SYSTEM 

{6) Tap the collar so that it may come onto the snap ring, using 
a screwdriver. 

(7) Installation of planetary gear 
CD Install the plate washer. 
® Install the three planetary gears. 
® Install the plate for starter armature. 
NOTE: 
• Be certain to install the plate, aligning with the mate mark 

on the center bearing. 

(8) Install the yoke to the armature. Install the brushes to the 
brush holder while lifting the brushes by means of nose 
pliers or the like. 

{9) Install the commutator end frame, together with a new "0" 
ring, to the yoke by means of the two screws. 

(10) Install the drive lever and the clutch with center bearing to 
the drive housing. 
NOTE: 
• Apply high-temperature grease to the sliding section of 

the drive lever. 
• Make sure to align the mate mark of the drive housing 

with that of the yoke during the assembly. 

ST-22 
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(11) Install the armature with yoke and a new ·o· ring to the 
drive housing. 
NOTE: 

Make sure to align the mate mark of the center bearing 
wijh that of the yoke during the assembly. 

(12) Install the two through-bolts . 

(13) While hooking the magnetic switch over the drive lever, 
install the magnetic switch onto the drive housing. Secure 
the magnetic switch with the two nuts. 
NOTE: 
• Be sure to install the rubber boot in the spring section 

securely. 

(14) Connect the lead wire to the magnetic switch . 

ST-23 
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REDUCTION TYPE STARTER MOTOR 
UNIT CHECK OF REDUCTION TYPE STARTER 
MOTOR 

CAUTION: 
• Each of the following tests must be pertonned within 

three to five seconds. If you fail to observe this caution 
and the starter is energized for more than this duration, 
the coil may be burnt out. 

(1) Pull-in Test 
<D Disconnect the lead wire from the magnetic switch ter

minal. 

® Connect the negative (-} terminal of the battery to the 
starter body and magnetic switch terminal. 

® 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 
procedure as with the pull-in test, disconnect the negative 
terminal 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-24 
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(3) Inspection of Plunger Return 
After the check has been performed following the same 
procedure as with the hold-in test, disconnect the ground 
terminal of the starter body. Ensure that the drive pinion is 
drawn into the drive housing. 
If the drive pinion fails to be drawn into the drive housing, 
replace the clutch assembly and return spring. 
NOTE: 
• Connect the lead wire to the magnetic switch terminal 

after inspection is carried out. 

(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 90A at 11.5V 

- NOTE: 

• 

--

• Prior to the test, be sure to connect the lead wire to the 
magnetic switch. 

DISASSEMBLY OF REDUCTION TYPE STARTER 
MOTOR 

(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 
frame. 

ST-25 

STARTING SYSTEM 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


STARTING SYSTEM 

(4) Remove the yoke together with the armature from the drive 
housing. 

(5) Remove the commutator end frame. 

(6) Remove the brushes from the brush holder by means of 
nose pliers or the like. 
NOTE: 
• Care must be exercised not to damage the brushes 

during the removal. 

(7) Remove the armature from the yoke, being very careful not 
to damage the brushes. 

(8) Remove the starter switch assembly from the drive housing 
by removing the two screws. 

ST-26 
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(9) Remove the clutch assembly from the drive housing. 
(10) Remove the seal ball from the clutch assembly. 
(11) Remove the return spring from the magnet switch assemb

ly . 

INSPECTION 
Check of armature 
( 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 ohmmeter. 
If no continuity exists between any adjacent segments, 
replace the armature. 

Check of commutator 
(1) Check each contact surface of the commutator segments 

with the brushes for burning. 
lf the surfaces are dirty or burnt, correct the commutator 
surfaces, using abrasiVe paper (No. 400) or a lathe . 

ST-27 
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STARTING SYSTEM 

(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. 

Cirde Runout Umij: 0.05 mm (0.002 inch) 

lf the circle runout exceeds the allowable limit, turn down 
the commutator on a lathe. 

(3) Measurement of commutator diameter 
Measure the commutator diameter by means of a 
micrometer or vernier calipers. 

Standard Diameter: 30.0 mm 
Minimum Diameter: 29.0 mm 

If the commutator diameter is less than the minimum 
diameter, replace the armature. 

(4) Check of commutator undercut 
Measure the insulator groove depth between the com
mutator segments. 

Minimum Depth: 0.2 mm 

If the insulator groove depth becomes less than the limit 
value, replace the commutator. 

Check of field coil 
(1) Field coil continuity test 

Perform field coil continuity test at a point between the lead 
wire and the brush, using an ohmmeter. 
If no continuity exists, replace the yoke. 

(2) Reid coil short test 
Perform field coil short test at a point between the brush 
and the yoke proper, using an ohmmeter. 
If continuity exists, replace the yoke. 

ST-28 
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Check of brushes 
Measurement of brush length 
Measure the brush length, using vernier calipers. 

Standard Length: 13.0 mm 
Minimum Length: 8.5 mm 

If the length is Jess than the minimum requirement, replace the 
brush holder or the yoke, as required. 

Check of brush holder 
Check of brush holder for insulation 
Measure the insulation between the positive and negative ter
minals of the brush holder, using an ohmmeter. 

Insulation Resistance: 1 0 M.Q or more 

If the insulation resistance is less than the specifiCation, replace 
the brush holder. 

Inspection of clutch 
(1) Inspection of pinion gear and spline teeth 

Check the teeth of the pinion gear and spline for wear or 
damage. 
If the teeth exhibit any damage, replace the clutch. Also, 
inspect the flywheel ring gear for wear or damage. 

(2) Check of bearing 
Lightly turn the bearing hand. Ensure that the bearing turns 
smoothly. 

(3) Check of starter clutch 
While holding the clutch, turn the pin·1on clockwise. Ensure 
that the pinion turns smoothly. 
Tum the pinion counterclockwise. Ensure that the pinion is 
locked. 
If the check results are unsatisfactory, replace the starter 
clutch . 

ST-29 
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STARTING SYSTEM 

Check of brush spring 
Measure the brush spring tension, using a spring scale. 

Tension with Spring Installed: 17.51 -23.69 N 
(1.785- 2.415 kg!) 

If the spring tension is less than the specification, replace the 
spring. 

Inspection of bearings 
(1) Inspection of bearings 

Turn the bearing while applying force to it by your hand. 
Ensure that the bearing turns smoothly. If the bearing fails 
to turn smoothly, replace the bearing. 

{2) Replacement of bearings (Only when bearing is faulty.) 
CD Remove the bearing, using an armature bearing puller. 

® Press the bearing into the armature shaft, using a press 
in conjunction with the suitable tool. 

Check of magnetic switch 
(1) Pull-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. 

ST-30 
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• (2) Hold-in coil test 

• 

• 

• 

Ensure that continuity exists bet\.veen the terminal ST of the 
magnetic switch and the switch body. 
If no continuity exists, replace the magnetic switch. 

Inspection of gears 
(1) Inspect the starter idle gear for damage or wear. 

Replace the gear which exhibits damage or wear . 

(2) Inspect the starter idle gear bearing and bearing housing 
for damage or wear. 
Replace the clutch or retainer, as required. 

ASSEMBLY OF REDUCTION TYPE STARTER 
MOTOR 

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) Assemble the clutch housing, idle gear and the clutch in 
the starter drive housing . 
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STARTING SYSTEM 

(3) Fit the steel ball in the starter clutch assembly. 

(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) Install the comrrutator end frame to the yoke. 
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(8) Install the brush holder on the end frame, using the two 
screws. 

(9) Install the yoke on the drive housing. Make sure that the 
cut-out marks are aligned with each other. Secure the yoke 
with the two through bolts . 

(10) Connect the lead wire to the magnetic switch terminal. 

INSTALLATION 
(1) Install the starter motor to the clutch housing. 
(2) Dghten the attaching bolts of the starter motor to the 

specified torque. 
TighteningTorq.Je: 5.0-7.0 kg-m 

(36.2 - 50.6 ft-lb, 49.0 - 68.6 N-m) 

(3) Connect the starter terminals Band ST of the alternator wire 
to the starter. 

(4) Install the eng'1ne undercover. 
(5) Jack up the vehicle. Remove the safety stands from the 

vehicle. Then, remove the jack. 
(6) Connect the ground cable terminal to the negative(-) ter

minal of the battery . 
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CHARGING SYSTEM 

1. COMPONENTS 

(j) 

t? 
FRONT 

Cl-l-2 

<D Alternator assembly 
® Pulley lock nut 
® Alternator pulley 
@ Drive end frame assembly 
® Stud bolt 
® Bearing 
® Retainer plate 
® Alternator rotor assembly 
®Washer 
@ Bearing 
0 Bearing cover 
@ Wave washer 
@ Rectifier end frame assembly 
0} Rectifier holder 
@ Regulator assembly 
0 Brush 
@Spring 
@ Brush holder 
0 Rear end cover 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


CHARGING SYSTEM 

• 2. CHARGING SYSTEM CIRCUIT 

• 

• 

• 

1Qntti011 SWl!Ch ~' 

ENGINE fuse 
ACC 

"" 
~G, r OOA 

'"' L "Sr GAUGE fuse 
o-

7.SA 

Charge 
warning 
lamp 

IG Alternator :§ (~~n~ioo) r---\ , .. ---------------------------, 
I ~ meter I 

I 
~ I ,-~)... .... ~ I 

I :J I I 'P 
I I 

-~ 
I I I 1-

~~ 
I I ,, 

~~ ' I 1-
L 1 L I ' ~ 

' ' I ' I 

L~c-J ..L I 
I E IC regulator 
I -, I 
I 
I 

-
!._ ______________ ,-----------------

3. TROUBLE SHOOTING 

Problem Possible causes Remedies 

Fuse blown Check gauge fuse. 

Charge warning lamp will not Lamp bulb burnt Replace bulb. 
glow even if ignition switch is Poor connection of wiring Repair poor connection of wiring. turned ON. 

Open wire Repair or replace. 

IC regulator faulty Replace regulator assembly. 

Drive belt loose or worn Adjust or replace. 

Charge warning lamp will not 
Battery cables loose, corroded or worn Repair or replace cables. 

go out even if engine has Fuse blown Check gauge fuse. 
started. Fusible link blown Replace fusible link. 

IC regulator or alternator faulty Check charging system. 

Wiring faulty Repair or replace. 
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CHARGING SYSTEM 

4. DESCRIPTION • The charging device consists of an alternator and a regulator. Fan 
The alternator produces alternating current (AC), which is con-
verted to direct current (DC) by a rectifier. 
The battery supplies power for operating the starter as well as Brush 
power required while the engine is stopped. 
The alternator recharges the battery so as to maintain it in an Pulley 

operational state at all times. The alternator also furnishes 
power for the electric equ·1pment. 

Electricity is produced when a magnet is moved in the vicinity 
(a) of a coil. When the magnet is getting close to the coil, voltage 

is produced in one direction. However, when the magnet is 
leaving the coil, the direction of the voltage changes. This type 
of current is generally called alternating current, for the direc-
tion of the current is alternating. 

(b) • The main purpose of a generator for motor vehicles is to charge 
the battery. Hence, a generator which produces alternating 
current is not suited for this purpose. It is, therefore, necessary 
to convert alternating current to direct current. As semiconduc-
tor technology has advanced, today it has become possible to 

(C) convert alternating current to direct current at a low cost. Con-
sequently, alternators (AC generators) have been commonly 
used. The following are advantages of alternators compared 
with DC generators. 
(1) Compact design, light weight and remarkable vibration-

resistant characteristics (d) 

(2) Capable of wHhstanding high-speed rotation, quick ac-
celeration and deceleration. 

(3) Being endurable under severe environment prevailing with 
dirt, dust and moisture, etc. 

(4) Having a fewer number of consuming parts and being easy 
(e) 

to repair 
The alternator has three pairs of stator coils and rotor (coil) and • produces three-phase current. The alternator employs six rec-
tifiers, which performs three-phase full-wave rectification. The 
generated voltage (electromotive force) is in proportion to the 

(f) strength of the magnetic field (magnet). This means that the 
voltage is proportional to the current of the rotor coil and to the 
rotation speed, i.e. the moving speed of the magnet. 
The generated voltage varies as the engine revolution speed 
of the vehicle changes. It is, therefore, necessary to regulate 
the voltage so that the battery can be charged. For this pur-
pose, the current of the rotor coil is regulated, thereby produc- """""""" 
ing a regulated generator voltage. To achieve this operation, a 
regulator has been employed. 
The regulator is of an IC (integrated circuit) type and it is built 
inside the alternator itself. 

• 
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The electromotive force generated in a coil is generally ex
pressed by the following formula. 

e = -N·dcf> 
dt 

where, 
e : Induced electromotive force in coil (V) 
N : Number of turns of wire in coil 

dd~: Rate of change in magnetic flux (</J) per unit time 

- : This means voltage is generated in such a direction 
that the change in magnetic flux is prevented. 

The magnetic flux increases in proportion to the current of the 
rotor coil. However, as the magnetic flux is reaching a satura
tion point, the increase of the magnetic flux is no longer propor
tional to the current. 

The output of the alternator increases as the rotation (~~) 
increases, eventually reaching a saturation point. 
This saturation is believed to be caused by the decline of the 

rate of change (dd~) i.e. the rate of change in magnetic flux (c/>) 

per unit time when the magnetic flux of the rotor is applied to 
the stator coil. 
Besides the controlllng by the magnetic flux and rotation speed 
described above, the output is restricted by the electric resis
tance of the stator coil. This resistance, mainly attributable to 
the induction reactance of ac current, increases as the frequen
cy (rotation speed) rises. 

The alternator is so designed that its electromotive force is 
generated at the stator coil. Therefore, the alternator features 
easy cooling and virtually trouble-free operation. 
To connect the three pairs of stator coils, a uy connecting 
method is employed. Atthough this Y connecting method is 
inferior to a Delta-type connecting method in the maximum 
output current, the Y connecting method has a greater 
electromotive force at lower speeds. Moreover, theY connect
ing method has an advantage of use of the neutral point. For 
these reasons, the Y connecting method has been widely used 
on small capacities less than 1 kW. 
The stator assembly is made up of a laminated iron frame. This 
construction has been adopted so as to hold the stator coil and 
allow the magnetic flux from the rotor to pass through the coil 
easily (improvement of permeability). 
The installation of an iron core in the coil increases the self 
inductance. This causes an increase of the inductive reactance 
in the case of AC current. resulting in reduced electromotive 
force. However, in the case of comparatively-low frequencies, 
the installation of iron core has more favorable effects in in
creasing the electromotive force which is attained by improved 
permeability, even counteracting the aforesaid disadvantage. 
For this reason, the iron core is generally employed. The pur
pose of slots provided at the core is to retain the wound stator 
coil. These slots also serve as magnetic flux passages which 
have been so designed that the rotor magnetic flux intersects 
the stator coil effectively. 

CH-5 
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CHARGING SYSTEM 

Theoretically speaking, six pieces of diodes are sufficient for 
full-wave rectification. However, the latest alternators have 
employed two more diodes for the purpose of utilizing the 
electromotive force at the neutral point. As a result, the latest 
alternator can produce a greater output current than the con
ventional alternators. 

CH-6 
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• 5. IN-VEHICLE INSPECTION 
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• 

• 

(1) Prior to the in-vehicle ·Inspection, be sure to perform the 
following checks. 
G) Specific gravity of battery electrolyte 
® Installation of battery terminals 
@ Tension of V-belt 
@ Fuse 
@ Wiring harness 
@ Abnormal noise emitted from alternator while engine is 

rotating 

(2) Output test under unloaded state 
G) Ensure that all switches are turned OFF so that no un

necessary electric load may be applied. 
• Headlamps 
• Heater blower 
• Radio 
• Rear defogger 

Room lamp, etc. 

® Raise the engine revolution speed gradually to 2000 
rpm. Measure the current and voltage at 2000 rpm. 
Specifications: Not to exceed to 10 A 

14.2- 14.8 v 
NOTE: 
Immediately after the engine starting, the current may jump 
to 10 A or more momentarily. This is not an abnormal 
phenomenon. 

If the voltage reading is less than the standard voltage, 
ground the terminal F as indicated in the right figure. 
Proceed to start the engine . 
If the voltage reading becomes greater than the stand
ard 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. 

(3) Output test under loaded state 
CD To apply electric load. perform the following operation. 

a. Set the headlamps to the upper-beam position. 
b. Set the heater blower to the "High" position. 

® Measure the output current of the alternator at the en
gine speed of 2000 rpm. 
Specified Value: 30 A or more 

NOTE: 
When the battery is fully charged, the measured current may 
be below the specified value. This is not an abnormal 
phenomenon. At this time, increase the electric load, for 
example, by turning ON the rear defogger. Then, check to 
see if the output current rises or not. 

CH-7 
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CHARGING SYSTEM 

6. REMOVAL 
(1) Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 

(2) Disconnection of wires from alternator 
(i) Remove the nut and wire from the alternator. 

® 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 
<D Remove the alternator attaching bolts. 
® Remove the alternator from the engine compartment. 

CH-8 
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• 7. DISASSEMBLY 

• 

• 

• 

{1) Remove the alternator pulley lock nut by means of an im
pact wrench. 
NOTE: 
Be sure to use an impact wrench having a hexagonal hole. 

(2) Removal of rear end cover 
<D Remove the nut and terminal insulator. 
® Remove the three screws. 
® Remove the rear end cover . 

(3) Remove the brush holder. 

(4) Remove the regulator assembly . 

CH-9 
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CHARGING SYSTEM 

(5) Removal of rectifier holder 
CD Remove the attaching screws. 

® Straighten the stator wire. 
® Remove the rectifier holder. 

(6) Remove the rectifier end frame from the drive end frame by 
removing the two nuts and bolts. 
NOTE: 
• Be very careful not to damage the stator wire. 
• If any difficulty is encountered in the removal, lightly tap 

the shaft with a plastic hammer to facilijate the removal. 

(7) Remove the rotor from the drive end frame assembly. 

CH-10 
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• 8. INSPECTION 

• 
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(1) Rotor 
<D Inspection of rotor for open circuit 

Using an ohmmeter, check to see if specified resistance 
exists between the rotor slip rings. 
Standard Resistance: 2.9 ± 0.2 n 

If no specified resistance exists, replace the rotor. 

® Inspection of rotor for ground 
Ensure that no continuity exists between the rotor slip 
rings and the rotor core. 
If continuity exists, replace the rotor . 

® Inspection of slip rings 
a. Check to see if the slip ring surface exhibits rough

ness, abnormal wear and/or bumlng. 
Replace the rotor, if necessary. 

b. Measure the outer diameter of the slip ring, using 
vernier calipers . 

Standard diameter: 14.4 mm 
Minimum cfaameter: 14 mm 

If the slip ring diameter is less than the minimum 
diameter, replace the rotor assembly . 

CH-11 
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(2) Stator 
<D 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 assembly. 
Specified Resistance: About 0.2 o 

® 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 assemb
ly. 

(3) Brush and Brush Holder 
<D Measurement of exposed brush length 

Measure the exposed brush length, using a scale. 
Standard exposed length: 10.5 mm 
Minimum exposed length: 1.5 mm 

If the exposed length is less than the minimum require
ment, replace the brushes. 

® Replacement of brushes (If necessary) 
a. Remove the brush and spring from the brush holder 

by melting the solder by means of a soldering iron. 
NOTE: 

Prior to the operation, remove the painting film at the 
solder surface with a knife or the like. 

• For this operation, it is advisable to use a soldering iron 
with a capacity of about 40 W. 

b. Install the brush cord in the brush holder with the 
spring fftted in place. 

NOTE: 
Using a knHe, etc., remove the soldered section of the brush 
holder to form a flat surface until the bare metal is exposed. 

CH-12 
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c. Solder the brush cord in the brush holder in such a 
way that the exposed length of the brush meets the 
specification. 

Standard exposed length: 10.5 mm 

NOTE: 
• Prior to the operation, let solder flow onto the forward 

end of the brush wire. 
• To facilitate soldering: 

Route the wire through the holder hole and adjust the 
exposed length of the brush to the specification. Bend the 
wire at its forward end on which solder has been applied 
in the preceding step. Then, solder the wire to the holder . 

d. Ensure that the brush moves freely in the brush 
holder. 

e. Cut off any excess remaining wire and apply an 
insulation paint. 

CH-13 
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{4) Rectifier 
CD Inspection of rectifier at positive ffi side 

a. While using an ohmmeter, connect one tester probe 
to the positive stud. Also, connect the other probe 
to each of the rectifier terminals. 

b. Repeat the same steps described in a. above with 
the polarity of the tester probes reversed this time. 

c. Ensure that continuity exists either in the step a. or 
in the step b. and no continuity exists at the other 
test 
If not. replace the rectifier holder. 

® Inspection of rectifier at negative 8 side 
a. While using an ohmmeter. connect one tester probe 

to each rectifier negative terminal. Also, connect the 
other probe to each rectifier terminal. 

b. Repeat the same steps described in a. above with 
the polarity of the tester probes reversed this time. 

c. Ensure that continuity exists either in the step a. or 
·in the step b. and no continuity exists at the other 
test. 
If not, replace the rectifier holder. 

CH-14 
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(5) Bearings 
Q) Inspection of front bearing 

Ensure that the bearing turns smoothly. 
Replace the bearing, if necessary. 

® Replacement of front bearing (ll necessary) 
a. Remove the four screws and retainer plate . 

b. Remove the front bearing from the drive end frame, 
using a socket wrench in conjunction with a press. 

c. Press the new front bearing into the drive end frame. 
using suitable socket wrench . 

d. Attach the retainer plate to the drive end frame with 
the four screws . 

CH-15 
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® Inspection of rear bearing 
Ensure that the bearing turns smoothly. 
Replace the bearing, if necessary. 

® Replacement of rear bearing (if necessary) 
a. 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. 

b. Press a new rear bearing with spacer, using a 
hydraulic press. 

c. Press a new bearing cover, using a suitable steel 
p1pe. 

CK-16 
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• 9. ASSEMBLY 

• 

• 

• 

(1) Install t_he rotor into 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. 
NOTE: 
• Be very careful not to damage the stator wire during the 

installation . 
• If some resistance is encountered during the insertion, 

lightly tap the frame with a plastic hammer. 

{3) Installation of rectifier holder, regulator assembly and brush 
holder. 
CD Attach the rectifier holder to the end frame with the 

stator wires passed through the aperture of the rectifier 
holder. 

@ Wind the stator wire around the installing section of the 
rectifier attaching screws . 

® Secure the four attaching screws . 

CH-17 

CHARGING SYSTEM 
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CHARGING SYSTEM 

(4) Install the regulator assembly with the three attaching 
screws. 

(5) 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. 

(6) Installation of rear cover 
(j) Install the rear end cover with the three attaching 

screws. 
® Install the terminal insulator and tighten it with the nut. 

(7) Attach the pulley to the alternator shaft. 
(8) Tighten the SST B to the specified torque. Secure the the 

SST B to the alternator shaft. 
SSTs: 09820-87201-000 
Specified Torque: 39 N·m (4 kgf-m) 

(9) Clamp the SST C in a vise. Tighten the nut by turning the 
SSTB. 

Specified Torque: 110 N·m (11.25 kgf-m) 

( 1 0) Remove the SST s A and B. 

CH-18 
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CHARGING SYSTEM 

• (11) Ensure that the rotor turns smoothly . 

• 

• 

• 
CH-19 
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CHARGING SYSTEM 

10. INSTALLATION 
(1) Temporarily install the alternator on the· engine with the two 

attaching bolts. 
(2) Connection of wire to alternator 

<D Connect the connectors to the alternator. 

® Install the wire and nut to the alternator. 

(3) Installation of alternator drive belt 
<D Install the alternator drive belt properly. 
NOTE: 
Make sure that the a~ernator drive be~ is properly engaged 
in the grooves of each pulley. 

® Tension adjustment of drive belt 
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 he alternator 
pulley and the water pump pulley by applying a force 
of 98 N (10 kgf). 
SpecHied Belt Deflection 

New bett: V be~: 5.0 • 7.0 mm 
V-ribbed ben: 4.0 • 5.0 mm 

Used befi: V belt: 6.0 • 8.0 mm 
V-ribbed be~: 5.0 • 6.0 mm 

NOTE: 
• "New belr refers to a ben wi1h has been used less than 

5 minutes on a running engine. 
• ·used belt" refers to a belt which has been used on a 

running engine 5 minutes or more. 
• If belt replaced with new one, run the engine for about 

5 minutes and then recheck the tension. 

CH-20 
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CHARGING SYSTEM 

• (4) Reconnect the ground cable terminal to the negative(-) terminal of the battery . 

• 

• 

• CH-21 
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CLUTCH 

CLUTCH 
The clutch mechanism employs a dry, single-disc, diaphragm spring type. As for its operating method, it 
adopts a cable method which features positive operation and excellent serviceability. 

release lever yoke 

Input 

release bearing hub 

Clutch disc specifications 

Clutch disc outer diameter mm 200 

Clutch disc inner diameter mm 140 

Thickness 
! Rywheel side mm 3.5 

I Pressure plate side mm 3.5 

Uning surface area cm2 160.14 

Clutch cover specifications 

Clutch cover outer diameter mm 253 

Diaphragm spring load as assembled kg 350 

CL-2 

• 

• 
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CLUTCH 

• CLUTCH RELEASE 

• 

• 

• 

The clutch release lever yoke is attached to the clutch release lever by means of a bolt. Furthemore, an 
anti-vibration weight is provided at the outer lever section 

Anti-vibration weight 

CL-3 
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CLUTCH 

CLUTCH PEDAL ADJUSTMENT 
1. Check the clutch pedal for installation height. 

Pedal installation height 
(Distance between pedal pad upper surface's center and 
dash panel) 

Clutch Pedal Installation Height: 
LH.D, R.H.D: 221 ± 5 mm 

NOTE: 
• Ensure that the clutch pedal installation height is 5.8 mm 

higher than the bralke pedal surface. Adjust the clutch 
pedal installation height, as required. Then, adjust the 
clutch pedal installation height to the following specifica
tion. 

• The figure above is the dimension form the body metal 
section to the pedal. ~ is, therefore, necessary to roll up 
the carpet and floor mat prior to the measurement. 
Tightening Torque: 17.7 - 29.4 N·m (1.8 - 3.0 kgf-m) 

2. Adjust the pedal installation height. as required. 
(1) Slacken the lock nut Tum the stopper bolt until the 

installation height conforms to the specification. 
(2) Tighten the lock nut. 

3. Clutch pedal free travel 
( 1) Depress the clutch pedal gradually until you feel a resis

tance from the clutch. Measure the depressing distance 
up to this point. 
Specified Clutch Pedal Free Travel: 18 - 27 mm 

If the free travel of the clutch pedal fails to conform to the 
specification, adjust it to the specified value by changing 
the clip position of the clutch cable. 

R.H.D vehicle only 

CL-4 
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CLUTCH 

• CLUTCH UNIT 
COMPONENTS 

• 

• 

• 

T : Tightening torque 
Unit : N·m (kgf-m) * : Non-reusable parts 

<D Clutch release fork lever SJA 
® Dust seal 
® Bush No.2 
® Torsion spring 
@Bolt 
® Lock plate 
(.!) Clutch release lever yoke 

TROUBLE SHOOTING 

Symptom Possible causes 

® Bush No.1 
® Release bearing hub clip on spring 
@ Clutch release bearing hub S/A 
@ Clutch cover assy 
@ Clutch disc assy 
@ Bolt (6 piecies) 

Remedies 

• Excessive free travel or clutch pedal • Adjust free travel or clutch pedal travel. 

Dragging clutch 
travel improperly adjusted 

• Deformed clutch disc • Check clutch disc. 

• Clutch disc spline malfunctioning • Check clutch disc. 

• Abnormal surface of clutch disc • Check clutch disc. 

• Excessive runout of clutch disc • Check clutch disc runout. 
Clutch judder 

• Unevenness of clutch cover diaphragm • Check clutch cover. 
spring heights 

• Faulty clutch release bearing • Check clutch release bearing. 

• Worn clutch disc • Check clutch disc. 

Slipping clutch • Excessively wom clutch pressure plate • Check pressure plate. 

• Faulty clutch cover diaphragm springs • Check clutch cover. 

""""""' " 
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CLUTCH 

REMOVAL 
1. Remove the transmission from the vehicle. 

2. Remove the clutch disc by removing the clutch cover with 
the six bolts. 

3. Raise the Jock plate by means of a common tool of water 
pump pliers. 
CAUTION: 
• Never reuse the lock washer. 

4. Remove the bolt tightened to the clutch release lever. 

5. Remove the torsion spring from the release lever yoke, 
using a standard screwdriver. 
NOTE: 

Care must be exercised so that the torsion spring and 
standard screwdriver may not intertere with the release 
bearing hub clip when removing the torsion spring. 

CL-6 

See page 
MT -section. 
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• 

• 

• 

6. While pulling out the clutch release lever subassembly, 
remove the torsion spring. 

7. Remove the clutch release lever subassembly, with the dust 
seal attached, from the transmission case. 

8. Remove the release lever yoke, release bearing hub clip 
and clutch release bearing hub assembly as a set from the 
front bearing retainer . 

9. Remove the release lever yoke from the release bearing 
hub clip by turning the release lever yoke clockwise. 
CAUTION: 

If the release bearing hub clip should be removed using 
a method other than the procedure above, it will cause 
the clip deformation. 

10. Remove the two bushes from the clutch housing . 

INSPECTION 
1. Check the diaphragm spring for damage or wear . 

CL-7 

CLUTCH 
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CLUTCH 

2. Check of clutch disc for wear 
Measure the height of the clutch disc from each rivet. Com
pare the towest height against the the allowable use limit 
below. 

Allowable Use Umit: 0.3 mm 

3. Check of clutch disc for runout 
Allowable Runout Limit 

(Longitudinal Runout): 1.0 mm 
(Lateral Runout): 0.7 mm 

4. Check the following parts. 
(1) Contact surface of release lever yoke with release bear

ing for wear 
(2) Release bearing hub clip for damage 
(3) Inner race of release bearing for wear 

5. Rotate the release bearing with your fingers. Ensure that the 
release bearing rotates smoothly without any binding. 
NOTE: 
• Since the release bearing is packed with grease, never 

clean it. using oil. 

6. Assemble the release lever yoke, release bearing hub clip 
and clutch release bearing hub assembly as a set. (See 
page CL-10.) 
• Visually inspect whether the release bearing hub clip 

comes at the end section of the release lever yoke within 
the range indicated in the right figure. 

CL-8 

• 

Clutch disc 

fi·:n • 

• 
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7. Rotate the pilot bearing with your fingers. Prior to the instal
lation of the clutch disc, ensure that the pilot bearing rotates 
smoothly without any binding. 

As for the installation and removal of the pilot bearing, 
refer to the EM section. 

INSTALLATION 
1. Install the clutch disc. 

CAUTION: 
• Do not allow oil grease to get on the rubbing face . 

2. Install the clutch cover, using the following SST. 
SST: 09301-87601-000 
Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf-m) 

CAUTION: 
• Be sure to tighten the bolts diagonally within the tighten

ing torque range above so that the clutch cover may be 
tightened evenly. 
(The right figure shows a typical example of tightening 
sequence.) 

3. Check the diapgragm spring fingers for unevenness in 
height, using the following SST . 

Allowable Um~ of Unevenness in Height 0.8 mm 
SST: 09302-8n02-QOO 

4. If the inspection results reveal that the unevenness in height 
exceeds the allowable limit, correct the unevenness, using 
the following SST. 

SST: 09333-00012-QOO 

CL-9 
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5. Apply Uthium base multi purpose grease to the entire 
periphery of the inner surface of the bush. 

6. Insert the bush into the transmission case. 

7. Place the cut-out section of the release lever yoke on the 
release bearing hub clip. Turn the release lever yoke 
counterclockwise so as to set the clutch release bearing 
hub assembly, release bearing hub clip and release lever 
yoke. 
NOTE: 
• Prior to the setting, apply a suitable amount of Lithium 

base multi purpose grease (A section) to the clutch 
release bearing hub or to the sliding surface with the 
release lever yoke. 

8. Apply molybdenum disulphide lithium base grease to the 
suriace of the front retainer bearing sliding section. 
CAUTION: 
• Excessive application of grease may cause clutch slip

page. 

9. Attach the dust seal to the clutch release lever subassemb
ly. 

10. Insert the clutch release lever subassembly into the trans
mission case. 

11. Align the torsion spring with the stopper of the transmission 
case. 

CL-10 
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CLUTC: 
----------------------------------------~ 
12. Pass the clutch release lever subassembly through the 

release lever yoke provided with the release bearing hub 
clip and clutch release bearing hub assembly. 

13. Tighten the bo~. (Use the new lock plate.) 
Tightening Torque: 29.4- 39.2 N·m (3.0- 4.0 kgf-m) 

14. After tightening the bolt, positively bend the lock plate along 
the side of the bolt, using a common tool of water pump 
pliers. 
NOTE: 
• Never use a chisel for this operation. If a chisel or the 

like should be used for bending the lock plate, the 
release beartng hub dip may be detaohed. 

15. Apply the torsion spring to the release lever yoke by means 
of a standard screwdriver . 

16. Move the clutch release lever subassembly in a fore~&-aft 
direction by hand. Thus, visually inspect the clutch release 
bear"tng hub assembly, release bearing hub clip, release 
lever yoke and spring torsion operate as a set Also, ensure 
that they move smoothly. 

17. Install the transmission on the vehicle. 

CL-11 
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CLUTCH 

CLUTCH PEDAL (L.H.D) 
COMPONENTS 

CD Clutch release cable assy 
® ~E" Ring 
® Clutch cable inner holder 
@Bush 
®Bush 

ll· ~--

® Spring 
0 Spacer 
@Cushion 

' , I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

® Clutch pedal S/A 

CL-12 

• 
T : Tightening torque 
Unit : N·m (kgt..m) 
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• REMOVAL 

• 

• 

• 

1. Remove the clutch cable and the clip of the clutch cable. 

2. Remove the handle of the hood opener cable by removing 
the two screws . 

3. PuU out the instrument light control switch knob toward you. 

4. Remove the two screws at the instrument panel light control 
switch . 

5. Remove the two screws located under the instrument panel 
finisll lower panel. 

CL-13 

CLUTC: 
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CLUTCH 

6. Push up the instrument panel finish lower panel. Then, pull 
out them lightly toward you. 

7. Remove the hood opener cable. 

8. Disconnect the coupler of the instrument panel light control 
switch. 

9. Insert a standard screwdriver into between the return 
spring and the clutch pedal. Release the return spring 
which hooks at the clutch pedal by lowering the standard 
screwdriver. 

10. At the lower side of the back of the instrument panel as
sembly, disconnect the eye end section of the clutch 
release cable subassembly from the forward end of the 
clutch pedal subassembly. 

CL-14 

Clutch release p 
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11. Removal of clutch pedal 
(1) Remove the clutch pedal shaft bolt by removing a nut. 

(2) Remove the shaft bolt from the clutch pedal assembly. 

{3) Remove the clutch pedal assembly with the return 
spring installed . 

INSPECTION (Clutch pedal & Release cable) 
1. Visually inspect the eye end's ring section of the clutch 

release cable assembly and clutch pedal assembly for 
wear or damage. 

2. Visually inspect the inner cable at the clutch pedal and 
clutch release lever sides for damage, open wire and rust 
formation by bending the cable by hands. 

CL-15 

CLUTCH 
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3. Holding the eye end section of the inner cable by hands, 
move the inner cable in a fore-&-att direction. Thus, check 
that the cable moves smoothly. 

4. Visually inspect the bush for wear due to lack of grease. 

INSTALLATION 
1. Apply Lithium base multi purpose grease to the eye end 

section of the clutch cable and inner cable. 
2. Temporarily insert the clutch cable into the cable insertion 

hole. 

3. After applying Lithium base multi purpose grease, install 
the two bushes and spacer to the clutch pedal subassemb
ly. 

4. Hook the return spring to the hook position of the pedal 
bracket 

CL-16 

Apply the Lithium base 
multi purpose grease 

• 

• 
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• 5. Install the clutch pedal subassembly to the return spring 
which has been hooked to the pedal bracket 

6. Insert the clutch pedal shaft bolt from the left side of the 
pedal bracket. Proceed to install and tighten the clutch 
pedal. 
NOTE: 
• Apply Uthium base multi purpose grease to the clutch 

pedal. 
• Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf-m) 

• 

• 

7. Connect the clutch release cable subassembly to the clutch 
pedal subassembly. 

8. Attach the return spring to the clutch pedal and pedal 
bracket, using a common tool of a standard screwdriver. 
NOTE: 
• Apply Lithium base multi purpose grease to the clutch 

cable and the installation section of the pedal. 

9. Adjust the clutch pedal height by means of the set bolt. 
Clutch Pedal Installation Height: 221 ± 5 mm 

NOTE: 
• The figure above is the dimension from the body metal 

section to the pedal. tt is, therefore, necessary to roll up 
the carpet and floor mat prior to the measurement 

10. Adjust the clutch free travel by moving the clip of the clutch 
cable. 

Specified Clutch Pedal Free Travel: 18 - Zl mm 

CL-17 
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11. Connect the coupler of the instrument panel light control 
switch. 

12. Install the hood opener cable. 

13. Install the instrument panel finish lower panel with the four 
screws. 

14. Install the handle of the hood opener cable with the two 
screws. 

15. Insert the instrument panel light control switch knob. 

CL-18 
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• CLUTCH PEDAL (R.H.D) 
COMPONENTS 

• 

• 

• 
CD Hood lock control lever S/A 
® Instrument panel finish lower panel 
® Hood lock control cable Ay 
@ Nut 

® Return spring 
® Bolt 
(j) Clutch pedal S/A 

CL-19 

CLUTCH 

T : Tightening Torque 
UnH ' N·m (kgf-m) 
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CLUTCH 

REMOVAL 
1. Detach the clamp. Remove the clutch cable assembly and 

clutch cable inner holder from the engine compartment 
side. 

2. Remove the hood opener cable handle. 

3. Remove the instrument panel finish lower panel. 

4. Disconnect the hood opener cable. 

5. Loosen the nut. 

CL-20 
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CLUTCH 

• 6. Remove the return spring. 

7. Remove the clutch pecal shaft bolt. 

• 
8. Remove the clutch pedal subassembly . 

• 

• CL-21 
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CLUTCH 

INSPECTION 

1. Check each section given below. Replace any defective parts. 

Wear 

~ 
Damage 

'~ 
Flattened condition 

Damage and deformation 

Check the items given below. Replace any defective parts. 
2. Move the inner cable of the clutch release cable in a fore-

&-aft direction. Ensure that no abnormal resistance or bind
ing is present. 

3. While holding the guide pipe section by hand, lightly turn 
the outer casing of the clutch release cable. Ensure that the 
outer casing will not turn. 

CL-22 

Damage 

• 

• 

• 

• 
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4. Ensure that the clutch cable inner holder exhibits no defor
mation. 

5. Ensure that each of cushions and nuts exhibits no damage. 

INSTALLATION 
1. Connect the clutch cable. Then, install the clutch pedal 

assembly. 
NOTE: 
• Apply Lithium base mu~i purpose grease to the clutch 

cable installation section of the clutch pedal. 

2. Insert the clutch pedal shaft bolt from the left side of the 
pedal bracket. Tighten the bolt. 

Tightening Torque: 14.7- 21.6 N-m (1.5- 2.2 kgf-m) 

NOTE: 
• Apply lithium base multi purpose grease to the parts of 

the clutch pedal indicated in the right figure. 

3. Install the return spring. 
NOTE: 
• Apply lithium base mufti purpose grease to the return 

spring . 

CL-23 
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CLUTCH 

4. Adjust the clutch pedal height. 
Clutch Pedal Installation Height: 221 ± 5 mm 

5. Connect the clutch cable to the clutch pedal. Adjust the nut 
so that the pedal free travel may conform to the specified 
value. 

Pedal Free Travel: 18- 27 mm 

NOTE: 
• Apply Lithium base multi purpose grease to the clutch 

pedal installation section of the clutch cable. 

6. Connect the hood opener cable. 

7. Install the instrument panel finish lower panel. 

8. Install the hood opener cable handle. 

CL-24 
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9. Detach the clamp. Remove the clutch cable assembly and 
clutch cable inner holder from the engine compartment 
side. 

10. Install the clutch cable inner holder and clutch cable as
sembly. Then, install them to the clamp. 
NOTE: 
• Ensure that the cultch cable inner holder (A) should be 

inserted to the cut-off section of the dash panel. 

11. Install the clutch cable at the clutch release lever side. 
Install the clutch cable assembly to the transmission case. 

12.1nstall1he clutch pedal. (Refer to page CL-23.) 
13. Adjustment of clutch pedal (Refer to page CL-4.) 
14. Ensure that the boot at the clutch cable side is not 

detached. Positively install the boot if it is detached . 

CL-25 
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CLUTCH 

SSTs • Figure Parts No. Parts name 

~ 09301-87601-000 Clutch guide tool 

~ 093D2-ano2-000 Clutch diaphragm spring height No. 5 gauge 

~ 09333-00012-000 Clutch diaphragm spring aligner 

WFE90.CL095 

SERVICE SPECIFICATIONS 
Unit' mm 

Item Specified valve Allowable limit Remarks • Rivet depth - 0.3 Remaining lining 

Clutch disc -
Run out 

1.0 , Longitudinal 

- 0.7 Lateral 

Clutch cover Variation height of diaphragm 
spring - 0.8 

Height 221 ±5 - RHD 
LHD 

Free travel 18-27 -
WFE90-CL()96 

TIGHTENING TORQUE 

Tightening components 
Tightening torque 

N·m kgf-m ft-lb 

Clutch cover AJy x F!ywheel 14.7-21.6 1.5-2.2 10.8- 15.9 • Clutch release fork leverS/Ax clutch release lever yoke 29.4- 39.2 3.0-4.0 21.7- 28.9 

Clutch height adjusting bolt x brake pedal bracket 17.7-29.4 1.8-3.0 13.0-21.7 

Clutch pedal x shaft bolt 14.7-21.6 1.5-2.2 10.8- 15.9 

• 
CL-26 
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MANUAL TRANSMISSION 

SECTIONAL VIEW 
The manual transmission is connected directly to the engine and mounted longitudinally. 
A five-speed transmission is available on all models. A center-through type transfer is employed, in which 
the power train components from the input shaft to the output shaft are arranged straight in one row. 
The transmission controls employ a semi-direct method in which the transmission control section is connected 
with the shift lever section by means of a cross joint. 

WFE90-MT002 

MT-2 

• 

• 

• 

• 
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MANUAL TRANSMISSION 

• Transmission and transfer gear ratio specifications 
[ ]: General specification 

1st gear 3.752 

2nd gear 2.182 

Gear ratio 3rd gear 1.428 [1.529] 

Transmission 4th gear 1.000 

5th gear 0.865 

Reverse gear 3.942 

Kind API GL-3 or GL-4 SAE 75W-85 or 
Oil used 75W-90 

Capacity 1.7 L 

High gear 1.000 
Gear ratio 

Low gear 1. 754 (part time only) 
Transfer • Kind API GL-3 or GL-4 SAE 75W.S5or 

Oil used 75W-90 

Capacity 1.4 L 

Transmission and transfer teeth number 
[ ]: General specification 

Input shaft gear 23 

Driven gear 34 

1st gear 13 

Counter gear 2nd gear 21 

3rd gear 30 [29] 

Transmission 5th gear 41 

Reverse gear 12 

1st gear 33 

• 2nd gear 31 
Output gear 3rd gear 29 [30] 

5th gear 24 

Reverse gear 32 

Reverse idle gear 23 

Input shaft gear 33 

Counter gear 
Driven gear 32 

Transfer Low gear 21 

Output shaft gear 38 

Sprocket 
Driven gear 33 

\ Drive gear 33 
w 

• MT-3 
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MANUAL TRANSMISSION 

TRANSMISSION 
TRANSMISSION SHIFT & SELECT MECHANISM 
The transmission controls employ a semi-direct method, where the control section at the transmission side 
is connected to the shift lever section by means of a cross joint. 
The shift & select mechanism incorporates such safe mechanisms as mis-shift preventing mechanism, 
interlock mechanism and one-way mechanism. 

INTERLOCK MECHANISM 
The transmission control shaft is connected to the shift & select No. 1 shaft by means of a cross joint. When 
the transmission control shaft is moved in the selecting direction, the shift inner lever attached to the shift & 
select No. 1 shaft swings in the selecting direction like a pendulum. 
When the transmission control shaft is moved in the shifting direction, the shift inner lever moves the shift 
fork of each gear. This movement is restricted by a dent sleeve, thus preventing two gears from being 
engaged simultaneously. 

Shift inner lever 
Detent sleeve 

Cross joint 

I 
Shift & select No.1 shaft 

• 
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MANUAL TRANSMISSION 

• MI5-SHIFT PREVENTING MECHANISM (5TH GEAR-TO-REVERSE GEAR SHIFT) 

• 

• 

• 

When the transmission control shaft is shifted into the 5th gear position, the shift inner lever attached to the 
transmission control shaft is shifted into the 5th gear position, as shown in Fig. -1. Simultaneously, the same 
movement of the reverse restrict pin No. 2 also takes place. However, if an effort is made under this condition 
to shift the transmission control shaft from the 5th gear position directly into the reverse gear position, the 
reverse restrict pin No. 2 is brought into contact with the stopper surface of the transmission case cover, 
thus preventing the shifting of the control shaft into the reverse gear, as shown in Fig. 2. 

Once the tra:-~smission control shaft is returned to the neutral position, as shown in Fig. 3, the reverse restrict 
pin No. 2 returns to the original position, thus making it possible for the control shaft to be shifted into the 
reverse gear. 

Fig. 1 Reverse restrice p1n No. 2 Contact 

0 0 

0 0 

ONE-WAY MECHANISM 
When the transmission control shaft is shifted into the 5th gear position, the gear shift head No. 1 attached 
to the 5th & reverse shift fork shaft moves backward (to the transfer side). In this way, the shift is made ;nto 
the 5th gear from the 5th shift arm through the gear shifting lever shaft. 

On the other hand, when the transmission control shaft is shifted into the reverse gear position, the "E" ring 
of the 5th & reverse shift fork shaft pushes the reverse shift fork forward (to the clutch side). Then, the reverse 
idler gear is shifted into the reverse gear position through the reverse shift arm. Moreover, when the 
transmissior control shaft is returned to the neutral position, the returning force of the return spring of the 
shift fork lock plate returns the reverse shift fork to the original position. Consequently, the reverse idler gear 
is returned to the neutral position. 

Shift fork lock plate 

0 0 0 

MT-5 

5th & reverse 
shift fork shaft 

Gear shifting lever shaft 
WFEOO.MT003 
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MANUAL TRANSMISSION 

TROUBLE SHOOTING • Symptom Possible causes Checking points 

Noise emitted from gear Malfunctioning control-related 
Check control-related components. Slipping out of gear components 

Abnormal noise from bearing Bearing seizure, Abnormal wear Check bearing and gear for seizure. 

Malfunctioning control-related Check control-related components. 
Hard shifting 

components 

Improper contact of synchronizer Check synchronizer rings. rings 

• 

• 

• 
MT--6 
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MANUAL TRANSMISSION 

• TRANSMISSION & TRANSFER 

• 

• 

• 

1. The Ferroza models are available with either a full-time transmission with transfer assembly or a part-time 
transmission with transfer assembly; the latter being used only in conventional models. The coating colors 
for identification between the full-time transmission with transfer assembly and the part-time transmission 
with transfer assembly are as follows: 

A: Identification marking position 

A European Australian General 

Part time Blue <-- Pink 

Full time White <-- <--

Front .. 
B: Lot number inscription position 

EX .-----,--1 0 1-,..-9 I y-,-----,1 A I oc ~0 s ~8 

Front .. 

WFE90-r..tT010 

MT-7 
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MANUAL TRANSMISSION 

OIL SEAL REPLACEMENT 
(IN-VEHICLE SERVICE) 
REMOVAL 
1. Remove the transmission undercover by removing the eight 

bolts. 

2. Drain the oil of the transfer. 

3. Remove the rear propeller shaft. 
CAUTION: 
• Prior to the removal, be sure to put a scribing line. 

If this operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration. 

4. Remove the front propeller shaft. 
CAUTION: 
• Prior to the removal, be sure to put a scribing line. 

If this operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration. 

5. Remove the rear oil seal, using the following SST. 
SST: 09308-00010-000 

MT-8 

• 

• 

• 

• WFEOO-MT015 
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• 

• 

• 

• 

6. Remove the front oil seal, using the following SST. 
SST: 09308-00010-000 

INSTALLATION 
1. Press the rear oil seal, using the following SST. 

SST: 09517-87601-000 

NOTE: 
Apply lithium base multi purpose grease to the lip section 
of the oil seal. 

2. Press the front oil seal, using the following SST. 
SST: 09517-87601-000 

NOTE: 
Apply lithium base multi purpose grease to the lip section 
of the oil seal. 

3. Install the rear propeller shaft. 

4. 

Tightening Torque: 
58.8 - 78.5 N-m (6.0 - 8.0 kgf-m) 

CAUTION: 
Install the propeller shaft, while aligning the scribing lines 
which were put during the removal. 
If this operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration. 

Install the front propeller shaft. 
Tightening Torque: 

58.8 - 78.5 N-m (6.0 - 8.0 kgf-m) 

CAUTION: 
• Install the propeller shaft, while aligning the scribing lines 

which were put during the removal. 
If this operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration . 

MT-9 
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MANUAL TRANSMISSION 

5. After installing the propeller shaft, apply black paint to the 
exposed machined surface of the differential (slant line 
section in the right figure) as a rust preventive measure_ 

6. Install the transmission undercover with the eight bolts 
7. Fill the transfer with oil. 

Transfer Oil Capacity: 1 .4 L 
Transfer Oil: API GL-3 or GL-4 

SAE 75W-85 or 75W-90 

MT-10 

• 

• 

• 

• 
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• SPEEDOMETER GEAR 
REMOVAL 

• 

• 

• 

1. Disconnect the speedometer cable with oil seal from the 
transfer shift lever retainer, using the common tool of plier. 

DISASSEMBLY 
Remove the oil seal, using the following SST. 

SST: 09921-00010-000 

INSPECTION 
1. Check the oil seal, "0" ring and driven gear of the 

speedometer shaft sleeve for wear or damage. 

u t n1: mm 

Part Specified value Limit 

Driven gear shaft diameter (j) 8 :fl~ 7.96 

Shaft sleeve bore ® 8 :g~ 8.10 

Oil seal lip section @ 

"0" ring @ 
Visually inspect the section for 
excessive wear or damage. 

Driven gear tooth surface ® 

ASSEMBLY 
Assembly the oil seal for speedometer shaft sleeve, using the 
following SST. 

SST: 09201-60011-000 

INSTALLATION 
Install the speedometer shaft sleeve to the transfer rear output 
shaft bearing retainer . 

MT-11 

MANUAL TRANSMISSION 

Stamping mark: Fh 

------- (j) -------~~+=~ ~- ·<51 

09201-60011-000 

0 
Mark on 
SST 

17mm 

WFE90.MT027 
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MANUAL TRANSMISSION 

MANUAL TRANSMISSION & 
TRANSFER REMOVAL 
REMOVAL 
1. Working from the vehicle interior 

(1) Remove the Transmission and Transfer shift lever knob 
by turning the counterclockwise directions. 

(2) Turn over the floor carpet. 
(3) Remove the shift lever boot by removing the six bolts 

and then, pull up toward you. 

(4) Remove the transmission control lever by detaching the 
snap ring, using the common tool of snap ring plier. 

(5) Remove the transfer control lever by removing the four 
bolts attaching to the transfer rear case. 

2. Working from the engine compartment room 
(1) Install the fender cover to the fenders so that no scratch 

may be made to the fenders. 

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

MT-12 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• (3) Remove the E·ring for the adjusting play. 

• 

• 

• 

(4) Detach a clip on the transm'1ssion breather hose from 
the union . 

(5) Remove the direct connecting one·both under the 
starter motor. 

3. Working from the vehicle outside 
(1) Jack or ntt up the vehicle and support the vehicle body 

with safety stands securely. (As for the jack or lift up 
points, refer with the Gl-section.) 

4. Working from the under vehicle 
( 1) Remove the transmission under cover by removing the 

eight bolts . 

MT-13 
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MANUAL TRANSMISSION 

(2) Drain the oil from the transmission and transfer by 
removing the drain plugs. 

(3) Disconnect the clutch release cable subassembly at the 
clutch housing side. 

(4) Disconnect the coupler of back up lamp@ and trans
mission position detect switch @. 

(5) Disconnect the speedometer cable with oil seal from the 
transmission case, using the common tool of plier. 

(6) Remove the front propeller shaft and rear propeller shaft 
by removing the four bolts and four nuts. 

CAUTION: 
• When installing these parts, align the mating marks with 

each other which were put on the connecting section 
during the removal as guide during the installation. 
If this operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration. 

MT-14 

• 

• 
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• 

• 

• 

(7) Separate by catalyst converter assembly by removing 
the two nuts . 

(8) Remove the exhaust pipe support bracket by removing 
the three bolts. 

(9) Remove the two attaching nuts at the crossmember 
No.2 . 

{10) Remove the exhaust pipe bracket attaching to the 
crossmember No. 3 by removing the three bolts . 

MT-15 
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(Tail pipe side) 
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MANUAL TRANSMISSION 

(11) Remove the starter motor by removing the two bolts. 
(12) Remove the transmission direct-connecting six bolts 

and leave them in inserted condition. 

NOTE: 
• As directed in the relevant section on remounting, insert 

a wooden piece(s) between the oil pan and the differen
tial carrier support front bracket to prevent downward 
movement of the engine assembly to the transmission 
side (and to prevent contact between the fan and the fan 
shroud). 

(13) Support the transmission with a transmission jack. 

(14) Remove the crossmember No. 2 by removing the four 
bolts on both left and right sides. 

(15) While supporting the transmission with a transmission 
jack, remove the transmission direct-connecting bolts. 
Then, take out the transmission from the engine with 
installed the crossmember No. 2. 

NOTE: 
• The transmission direct-connecting bolts should be 

removed, while raising the rear section of the transfer 
with a transmission jack. Then, pull out the transmission 
input shaft from the clutch. Thus, remove the transmis
sion and transfer by sliding them toward the rear. 

MT-16 

• 

• 
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TRANSMISSION (PART TIME) 
COMPONENTS 

MT-17 

MANUAL TRANSMISSION 
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MANUAL TRANSMISSION 

CD Breather hose 
®Clip 
@ T/M case cover 
@Clamp 
® Backup lamp switch 
® Union 
Q) Snap ring 
® Reverse restrict pin No. 2 
® Torsion spring 
® Slotted pin 
@ Shift inner lever 
® Detent sleeve 
@Oil seal 
@ Tight plug 
@Bolt 
@Gasket 
@Spring 
@Ball 
@ Torsion spring 
® Shift fork lock plate 
® "E" ring 
® 1st & 2nd shift fork shaft 
@ 1st & 2nd shift fork 
® 3rd & 4th shift fork shaft 
® 3rd & 4th shift fork 
® 5th & reverse shift fork shaft 
® Reverse shift fork 
® Gear shift head No. 
@ T 1M case assy 
®Oil seal 
®Gasket 
® Bearing front retainer 
® Synchromesh shifting key (3 piecies) 
@ Synchronizer ring No. 3 
@ Synchromesh shifting key spring 
@ Reverse gear 
@ T/M clutch hub No. 1 
@I 2nd gear 
@ Needle roller bearing 
@I 1st gear bearing inner race 
@ Output shaft 
@ 3rd gear 
@ Hub sleeve No. 1 
@ T/M clutch hub No. 2 
@ Input shaft 
@ Radial ball bearing 
@ Synchromesh shifting key No. 2 

@ Synchronizer ring No. 2 
@ Output shaft gear spacer No. 2 
® Output shaft gear spacer No. 1 
® 5th gear 
@ Radial ball bearing 
I@ 1st gear thrust washer 
~ 1st gear bearing inner race 
® 1st gear 
S Lock nut 
@ Conical washer spring 
@ Shifting key retainer 
19 TIM hub sleeve 
t!) Synchronizer hub No. 1 
~ Counter shaft 5th gear 
@ 5th gear bearing inner race 
@ 5th gear t:Jrust washer 
9 Radial ball bearing 
@ Counter gear 
S Radial ba;l bearing 
@ Reverse shift arm 
@ Reverse idle gear shaft 
0 Reverse idle gear S/A 
® Shift & select shaft No. 1 boot 
®Bolt 
@ ·o" ring 
@Bush 
® Control shaft 
@ Shift & select shaft No. 
@ Control shaft boot 
® TIM shift lever assy (@: Bush) 
@ TIM control shift knob 
@ Snap ring 
@) TIM shift lever ball seat 
® Shift lever retainer S/A 
@ Shift lever outer 
@ Slotted spring pin 
@ Gear shifting lever shaft 
@ 5th shift fork 
~ 5th shift arm 
@I Zway 
8 Oil seal 
@ Radial ball bearing 
I® Snap ring 
® Conical spring washer 
@ Washer plate 
I@ Sub gear No. 1 
8 Transfer low speed input gear 
®Bearing 
8 Lock nut 

MT-18 

• 

• 
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MANUAL TRANSMISSION 

• INPUT SHAFT-, OUTPUT SHAFT- & COUNTERSHAFT-RELATED 
COMPONENTS 

• 

• 

• MT-19 

0: Ttghtening torque 
Unit : N·m (kgf.rn) * : No~reusable parts 
1ll : Selection parts 

WFE90-MT053 
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MANUAL TRANSMISSION 

<D Snap ring 
@ Radial ball bearing 
® Input shaft 
@ Needle roller bearing 
® Synchronizer ring No. 3 
® Snap ring 
(j) Synchromesh shifting key spring 
® Synchromesh shifting key No. 2 (3 

pieces) 
® Transmission clutch hub No. 2 
@ Transmission hub sleeve No. 1 
@ Synchromesh shifting key spring 
@ Synchronizer ring No. 3 
@ 3rd gear 
G Needle roller bearing 
@ Output shaft 
@ 1st gear bearing inner race 
@ Needle roller bearing 
@ 2nd gear 
@ Synchronizer ring No. 3 
®I Synchromesh shifting key spring 
® Synchromesh shifting key No. 1 (3 

pieces) 
® Transmission clutch hub No. 1 
@ Reverse gear 
® Synchromesh shifting key spring 
® Synchronizer ring No.2 
® 1st gear 
® Needle roller bearing 
@ 1st gear bearing inner race 
® 1st gear bearing inner race No. 2 
® 1st gear thrust washer 
® Radial ball bearing 
® Snap ring 
@ Conical spring washer 
® Washer plate 
® Sub gear No. 1 

® Transfer low speed input gear 
® Bearing 
® Lock nut 
@Oil seal 
@ Bearing 
@ Snap ring 
@ Radial ball bearing 
@ Counter gear 
19 Radial ball bearing 
@ 5th gear thrust washer 
@ 5th gear bearing inner race 
@ Needle roller bearing 
@ Counter shaft 5th gear 
@ Synchronizer ring No. 3 
@ Synchromesh shifting key spring 
® Synchromesh shifting key No. 2 (3 

piecies} 
@ Synchronizer No. 1 hub 
@ Transmission hub sleeve No. 2 
@ Synchromesh shifting key spring 
® 5th Shifting key retainer 
® Conical spring washer 
® Lock nut 
® Gear shifting lever shaft 
@ 5th shift fork 
~ Slotted pin 
® Reverse idle gear 8/A 
@ Reverse idle gear shaft 
0 Reverse shift arm 
9 Gasket 
@Bolt 
9 5th shift arm 
@ Gasket 
@Bolt 

MT-20 

• 

• 
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• TRANSMISSION DISASSEMBLY 

• 

• 

• 

1. Install the transmission assembly with transfer on the over
haul stand using the following SSTs. 

SST: 09219-87202-000 
09219-87203-QOO 

As for the removal of transmission assembly with transfer, 
see page MT-12 to MT-16. 

2. Place wooden plates or any other suitable materials on the 
overhauling stand, as shown in the diagram at right. 

3. Support the transfer front and transfer rear case with a 
transmission jack . 

4. Remove the control shaft with installed the shift lever 
retainer subassembly by removing the hexagon bolt 

5. Remove the clutch release bearing and related parts. {Refer 
CL-section.) 

6. Remove the front bearing retainer by removing the seven 
bolts. 

7. Remove the transmission case cover subassembly by 
removing the seven bolts and a reamer bolt ® . 

MT-21 
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• TRANSMISSION DISASSEMBLY 

• 

• 

• 

1. Install the transmission assembly with transfer on the over
haul stand using the following SSTs. 

SST: 09219-87202-000 
09219-87203-000 

As for the removal of transmission assembly with transfer, 
see page MT-12 to MT-16. 

2. Place wooden plates or any other suitable materials o.'l the 
overhauling stand, as shown in the diagram at right. 

3. Support the transfer front and transfer rear case with a 
transmission jack . 

4. Remove the control shaft with installed the shift lever 
retainer subassembly by removing the hexagon bolt. 

5. Remove the clutch release bearing and related parts. (Refer 
CL -section.) 

6. Remove the front bearing retainer by removing the seven 
bolts. 

7. Remove the transmission case cover subassembly by 
removing the seven bolts and a reamer bolt @ . 

MT-21 
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• 13. Raise the lock section of the lock nut of the transfer lower 
speed input gear. Remove the lock nut. 

• 

• 

• 

NOTE: 
Never use the impact wrench. 

• The radial ball bearing seal face may be avoided from 
the damage. 
Never reuse the removed lock nut. 

14. Remove the bearing and transfer lower speed input gear. 
(As for the inspection for the removed parts. See page 
MT-31.) 

15. Remove the gasket on the transfer adapter with a gasket 
scraper. 
NOTE: 

Remove the gasket on the transmission case attaching 
surface of the transfer adapter, using a gasket scraper. 
Be very careful not to scratch the attaching surface. 

16. Remove the transfer adapter by removing the six bolts with 
installed the radial ball bearing and oil seal. 

17. Remove the output gear spacer No. 1 and output gear 
spacer No. 2. 
NOTE: 

Measure the backlash and thrust clearance of the 5th 
gear. 

Unit: mm 

Backlash 0.05-0.13 

Thrust clearance 0.11-0.30 

MT-23 
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MANUAL. TRANSMISSION 

18. Raise the lock section of the lock nut of the countershaft 5th 
gear. 

19. Remove the lock nut of the countershaft 5th gear. 
NOTE: 
• Never reuse the removed lock nut. 

20. Remove the conical washer spring and shifting key retainer. 

21. Drive off the slotted pin of the 5th shift fork. 
NOTE: 
• Never reuse the removed slotted pin. 

22. Remove the 5th shift fork together with synchronizer hub 
sleeve in a set. 

23. Remove the synchronizer ring and 5th gear. 

MT-24 

• 

• 
WFE90-MT071) 

• 

• 
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• 24. Remove the countershaft 5th gear. 

• 

• 

• 

25. Remove the following parts from the countershaft. 
(1) Needle roller bearing 
(2) 5th gear bearing inner race 
(3) 5th gear thrust washer 

26. Remove the liquid gasket from the transmission case, using 
a gasket scraper. 
NOTE: 

Be very careful not to scratch the transmission case 
during the removal. 

27. Remove the gear shifting lever shaft . 

28. Remove the countershaft rear bearing, using the following 
SST. 

SST: 09950-20017-000 

MT-25 
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MANUAL TRANSMISSION 

29. Detach the stop ring of the output shaft bearing. Remove 
the output shaft bearing, using the following SST. 

SST: 09602-87301-000 

30. Detach the snap ring of the countershaft, using the following 
SST. 

SST: 09905-00012-000 

NOTE: 
Never reuse the removed snap ring. 

31. Detach the snap ring of the input shaft, using the following 
SST. 

SST: 09905-00012-000 

NOTE: 
• Never reuse the removed snap ring. 

32. Remove the input shaft bearing, using the following SST. 
SST: 09306-87602-000 

NOTE: 
• Detach the stop ring, prior to remove the bearing. 

33. Remove the bearing of the countershaft at the clutch side, 
using the following SST. 

SST: 09306-87602-000 

NOTE: 
• Push out the bearing by tapping the countershaft at the 

output shaft side, using a plastic hammer. 
• Detach the stop ring, prior to remove the bearing. 

MT-26 
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• 34. Remove the input shaft. 
(As for the inspection procedures for each section, see 
page MT -32.) 

• 

• 

• 

35. Remove the needle roller bearing and synchronizer ring. 
(As for the inspection on the removed parts, see page 
MT-32.) 

36. Remove the output shaft assembly. 
(As for the disassembly, inspection and assembly for the 
removed parts, see page MT -28.) 
NOTE: 
• It is recommended that as shown in the diagram at right, 

an operation rope (about 3 mm in outside diameter) be 
used to remove the output shaft assembly from the 
transmission case assembly. 

37. Remove the countershaft from the transmission case . 

38. Remove the reverse idler gear and reverse idler gear shaft. 
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MANUAL TRANSMISSION 

39. Remove the reverse shift arm and 5th shift arm. 

TRANSMISSION OUTPUT SHAFT 
DISASSEMBLY 
1. Remove the 1st gear thrust washer. 

2. Remove the 1st gear. 

3. Remove the synchronizer ring No. 2. 

4. Remove the needle roller bearing. 

MT-28 
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• 5. Remove the 1st gear bearing inner race. 

• 

• 

• 

6. Remove the reverse gear with installed the following parts 
in a set. 
(1) Transmission clutch hub No.1 
(2) Synchromesh shifting key spring 
(3) Synchromesh shifting key 

7. Remove the synchronizer ring. 

8. Remove the 2nd gear . 

9. Remove the needle roller bearing . 

MT-29 
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MANUAL TRANSMISSION 

10. Remove the following parts. 
(1) Transmission hub sleeve No. 
(2) Synchromesh shifting key spring (1 piece) 
(3) Synchromesh shifting key (3 pieces) 
NOTE: 
• Make sure that an axial clearance of transmission clutch 

hub No. 2 should be measured, prior to assembly the 
above parts (See page MT-39). 

11. Detach the snap ring. 
NOTE: 
• Never reuse the removed snap ring. 

12. Remove the following parts in a set 
{1) Transmission clutch hub No.2. 
(2) Synchromesh shifting key spring (1 piece) 

13. Remove the synchronizer ring No.3 and 3rd gear. 

14. Remove the needle roller bearing. 

MT-30 
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• 

15. Remove the synchromesh shifting key spring and 
synchromesh shifting key from the fallowing transmission 
clutch hub sleeve No. 1, No. 2 and hub sleeve. 

TRANSFER ADAPTER 
DISASSEMBLY 
1. Remove the following parts of the transfer low speed input 

gear in this sequence. 
(1) Snap ring 
(2) Conical spring 
(3) Washer plate 
(4) Sub gear No. 1 

2. Remove the bearing of the transmission output shaft of the 
transfer adapter by pushing the output gear spacer No. 2 
to the transfer front case side. 

3. Remove the oil seal of the transmission output shaft, using 
the following SST s . 

SST: 09612-12010-000 

NOTE: 
• Never reuse the removed oil seal. 

INSPECTION 
1. Check the transfer low speed input gear for wear or 

damage . 
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MANUAL TRANSMISSION 

2. Rotate the bearing inner race of the following parts by 
applying a force with your finger. Check to see if the bearing 
inner race rotates smoothly without any binding. 
(1) Transmission input shaft and out put shaft rear 
(2) Transmission counter front 

3. Rotate the bearing inner race of the following parts by 
applying a force with your finger. Check to see if the bearing 
inner race rotates smoothly without any binding. 
(1) Transfer counter gear of the transfer adapter. 
(2) Transmission output shaft of the transfer adapter. 

INPUT SHAFT 
1. Check the input shaft for the following items. (3) 

( 1) Spline section for damage 
(2) Gear for damage and wear 
(3) Engaging section of hub sleeve for damage 
(4) Tapered section for wear or damage 
(5) Race section of roller bearing for we8.r or damage 

2. Rotate the bearing inner race by applying a force with your 
finger. Check to see if the bearing inner race rotates 
smoothly without any sticking. 

3. Check the needle roller bearing for wear or damage. 

MT-32 
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HUB SLEEVE, SYNCHRONIZER RING & GEARS 
1. Measure the contact width of the reverse gear with the shift 

fork, using vernier calipers. 
Unit: mm 

~m Specified value Allowable limit 
Pa 

Reverse gear 7.05-7.12 7.3 

2. Measure the contact width of the transmission hub sleeve 
with the shift fork, using vernier calipers. 

Unit: mm 

~m Specified value Allowable limit 
e 

Transmission hub sleeve 7.05-7.12 7.3 

3. Measure the clearance between each gear and the 
synchronizer ring, using a thickness gauge. 

Unit· mm 

~em Specified value Allowable limit 
M 

1st gear 
2nd gear 
3rd gear 0.85- 1.45 0.5 
4th gear 
5th gear 

NOTE: 
• The measurement should be performed at several points 

for each gear. The minimum value is regarded as the 
clearance for the said gear . 

MT-33 

MANUAL TRANSMISSION 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/
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4. Measure the contact width of each synchronizer ring with 
the synchromesh shifting key. using vernier calipers. 
Replace the synchronizer ring which does not conform to 
the specifications with a new one. 

Unit: mm 

~m Specified value 
I 

1st gear 9.9- 10.1 

2nd gear 
3rd gear 11.3-11.5 
4th gear 
5th gear 

NOTE: 
The measurement should be performed at three points 
for each synchronizer ring. The maximum value is 
regarded as the contact width for the said ring. 

5. Measure the height of each synchromesh shifting key, using 
vernier calipers. 

Unit: mm 

~m Specified value Allowable limit 
M 

1st & 2nd gears 
3rd & 4th gears 5.0-5.2 4.7 
5th gear 

WFE90-MT118 

6. Measure the dimension (A) and (B) of the followings parts. Make sure that the clearance (X) between 

• 

• 

this hubs and sleeves may confirm to the specification. • 
Specified Valve: 0.03-0.19 mm 

T/M clutch No. 1 hub 
(1st & 2nd) 

Reverse gear T/M hub No 1 sleeve (B) TIM hub No 2 sleeve (B) 

Front .. 
T/M clutch No_ 2 hub (A) 
(3rd & 4th) 

MT-34 
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MANUAL TRANSMISSION 

7. The outer diameter dimension of the (A) above parts has been machined in accordance with the bore 
dimension of the (B) parts. If either part exceeds the specified value above, be certain to replace them 
as a set. 
CAUTION: 
• If either part which has been exceed the the specified value should be used against this caution, it 

would cause sllipping-out of gear and or emanation of abnormal noise. 

Unit: mm 

Outer dimension Classification Bore dimension No. 

TIM clutch No. 1 hub 69.78- 69.84 2 Reverse gear 69.871 - 69.97 

TIM clutch No. 2 hub 
Synchronizer No. 1 hub 

69.68- 69.74 1 TIM hub No. 1 sleeve 
T/M hub No.2 sleeve 

69.971 - 69.87 

69.58 - 69.64 3 69.67 - 69.77 
.,...,.,, 

8. With the sleevs assembled to the hubs, measure the tilt width at the section (A) of the sleeves. 
Specified Value: Not to exceed 0.5 mm 

Reverse gear T/M hub No. 1 sleeve TIM hub No. 2 sleeve 

(A) 

T/M clutch No. 1 

TIM clutch No. 2 hub Synchronizer No. 1 hub 

NOTE: 
• If the tilt width of the sleeves exceeds the above specified value, be certain to replace those parts as 

a set. 

9. Check the synchromesh shifting key and synchromesh 
shifting key spring for evidence of wear or damage . 
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10. Check the inside groove of the synchronizer ring for wear 
or damage. 

OUTPUT SHAFT 
1. Check the output shaft for the following items. 

(1) Needle roller bearing race section for wear or damage 
(2) Spline section for damage 
(3) Fitting section of bearing inner race for wear 
( 4) Measure the run out of the output shaft, using a dial 

gauge and V-block. 
Allowable Runout Limit: 0.05 mm 

2. Check the gear section of each gear for damage or abnor
mal wear. 

3. Check each needle roller bearing for damage. 

COUNTER GEAR- & REVERSE IDLER 
GEAR-RELATED PARTS 
1. Check the transmission countershaft for the following items. 

(1) Bearing fitting section for wear or damage 
(2) Gear engaging section for damage or abnormal wear 

MT-36 

• 
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(1) (4) 

(1) (1) • 
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2. Rotate the bearing inner race by applying a force with your 
finger. Check to see if the bearing inner race rotates 
smoothly without any sticking. 

3. Check the reverse idler gear and reverse idler gear shaft 
for the following items. 
(1) Reverse gear engaging section for damage or abnor

mal wear 
(2) Reverse gear sliding section for damage or wear 

ASSEMBLY (TRANSFER ADAPTER) 
1. Install the following parts to the transfer low speed input 

gear in this sequence. 
(1) Sub gear No.1 
(2) Plate washer 
(3) Conical spring washer 
(4) Snap ring 
NOTE: 

Never reuse the removed snap ring. 
• Install the conical spring washer with its expanded side 

facing toward the sub gear No. 1. .2 Press a new oil seal from the bearing side of the transmis
sion output shaft, using the following SST. 

SST: 09608-87302-000 

• 

NOTE: 
Be sure to install the oil seal in the correct direction, as 
indicated in the right figure A. 
Make sure that the oil seal exhibits no tilt and the garter 
spring of the oil seal is not disengaged. 
Apply gear oil to the oil seal lip section, prior to press. 

3. Press the bearing of the transfer counter gear of the transfer 
adapter, using the following SST. 

SST: 09608-87302-000 
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ASSEMBLY OF CLUTCH HUB 
1. Assemble the selected transmission clutch hub to the fol

lowing parts, using the synchromesh shifting key and 
synchromesh shifting key spring. 
( 1) Reverse gear 
(2) Transmission hub sleeve (3rd H 4th) 
(3) Transmission hub sleeve (5th) 
NOTE: 
• As for the synchromesh shifting key spring, the bent 

sections at the front and rear should not come at the 
same direction, as shown in the right figure. 

TRANSMISSION OUTPUT SHAFT ASSEMBLY 
1. Apply the gear oil to the needle roller bearing and then, 

install to the output shaft. 

2. Install the 3rd gear to the output shaft. 
3. Apply the gear oil to the tappered section of the 3rd gear. 

4. Install the synchronizer ring No. 3. 

5. Apply the gear oil to the sprine section of the output shaft. 

MT-38 
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6. Attach the new snap ring. Ensure that the clearance (A) in 
the right figure conforms to the specification. If it does not 
conform to the specification, select a suitable snap ring. 
NOTE: 

Never reuse the removed snap ring. 
Specification: 

Not to exceed 0.1 mm 

Snap Ring Availability 

Snap ring thickness: 2.0 
2.1 
2.2 

Unit: mm 

7. Install the transmission clutch hub No. 2 with installed the 
two pieces of the synchromesh shifting key spring to the 
output shaft . 

8. Install the synchromesh shifting key (three pieces) to the 
transmission clutch hub No. 2 and then, install the transmis
sion clutch hub No.2 and then, install the transmission hub 
sleeve No. 1. 
NOTE: 
• Ensure that the sroove section of the transmission hub 

seeve No. 1 faces toward the input shaft. 

9. Apply the gear oil to the needle roller bearing and then, 
install to the output shaft. 

10. Apply the gear oil to the tappered section of the 2nd gear 
and then, install to the output shaft . 

MT-39 
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MANUAL TRANSMISSION 

11. Install the synchronizer ring No. 3. 

12. Apply the gear oil to the spline section of the output shaft. 

13. Install the reverse gear to the output shaft in a set. 
(1) Synchromesh shifting key (Three pieces) 
(2) Synchromesh shifting key spring (Two pieces) 
(3) Transmission clutch hub sleeve No. 1 
NOTE: 

Make sure that the sleeve section of the reverse gear 
faces toward the input shaft. 

14. Apply the gear oil to the outer periphery of the output shaft. 

15. Install the 1st gear inner race to the output shaft. 

MT-40 
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16. Apply the gear oil to the needle roller bearing and then, 
install to the outer periphery of the 1st gear inner race. 

17. Apply the gear oil to the tappered section of the 1st gear 
and then, install to the output shaft . 

18. Apply the gear oil to the end section of the 1st gear as 
shown in the right figure illustration and then, install the 1st 
gear thrust washer. 

TRANSMISSION ASSEMBLY 
NOTE: 
• Prior to assembling the transmission case, clean the 

transmission case by removing any dirt, gasket materials 
or the like. 

1. Install the reverse shift arm and 5th shift arm. 
2. Install the reverse idler gear shaft and reverse idler gear. 

NOTE: 
• 

• 

Be sure to install the reverse idler gear shaft in such a 
way that the cut-out section of the shaft faces toward the 
opposite side of the countershaft 
If this operation should fail to be observed correctly, 
there may be a case where the transfer adaptor can not 
be installed. 
Before remounting the reverse idler gear, make sure that 
the gear chambering section faces toward the front side. 
If the reverse idler gear is remounted with the gear 
chambering section facing toward the rear, it may be
come difficult to put the gear in reverse or noise may 
result during shifting to reverse. 
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3. Insert the transmission countershaft into the transmission 
case. 

4. Place the output shaft in the transmission case. 

5. Press the bearings provided at the front and rear of the 
transmission countershaft, using the following SSTs at the 
same time. 

SSTs: 09304-87601-000 
09309-87201-000 

6. Apply the gear oil to the needle roller bearing and then, 
install to the output shaft. 

7. Install the synchronizer ring No.3. 

8. Press the input shaft bearing into position, using the follow
ing SST at the same time. 

SST: 09304-87601-QOO 

NOTE: 
• Prior to install the above bearing, remove the stop ring. 

MT-42 
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9. Install new snap ring to the countershaft, using the following 
SST: 

SST: 09306-87601-000 

NOTE: 
Make sure that the snap ring should be installed to the 
groove section of the countershaft securely. 

10. Install the stop ring to the countershaft front bearing. 
NOTE: 

Push out the bearing by tapping the countershaft at the 
output shaft side, using a plastic hammer. 

11. Install the new snap ring to the input shaft, using the follow-
ing SST: 

SST: 09304-87601-000 

12. Install the stop ring to the input shaft bearing. 

13. With a new gasket used, install the front bearing retainer. 
NOTE: 
(1) Apply gear oil to the oil seal lip section. 
(2) Apply molybdenum disulphide lithium base grease to the 

clutch hub sliding section of the front bearing retainer. 
Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf-m) 

(3) Be sure to tighten the bolts alternatelly and diagonally. 
(Right figure illustration indicates a typical example of the 
tighteing sequence.) 

14. Install the clutch related parts (Refer CL-section). 
15. Install the transmission case on the overhaul stand . 

NOTE: 
After the transmission case has been remounted on the 
overhauling stand, cover the transmission case tem
porarily with a cloth or any other suitable materials to 
prevent foreign matter, dust, etc. from entering the trans
mission case. 

16. Remove any remaining gasket material from the transmis
sion, using a gasket scraper. 
NOTE: 
• Be very careful not to scratch the attaching surface . 
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17. Apply the gear oil to the following parts and then, install 
then in this sequence to the countershaft. 
( 1) 5th gear thrust washer 
(2) 5th gear bearing inner race 
(3) Needle roller bearing 

18. Apply the gear oil to the following parts in this sequence. 
(1) 5th gear 
(2) Countershaft 5th gear (Tappered section) 
(3) Synchronizer ring. 

19. Apply the gear oil to the gear shifting lever shaft and then, 
insert to the transmission case. 
NOTE: 

Make sure that cut out section of the gear shifting lever 
faces toward the outside of transmission case. 

20. Install the following parts to the counter shaft in a set (use 
new slotted pin securely). 
(1) Transmission hub sleeve No.2 
(2) Synchronizer hub assy No. 1 
(3) Synchromesh shifting key spring (Three pieces) 
(4) Synchromesh shifting key (Two pieces) 
(5) Synchronizer ring 

MT-44 
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• 21. Install the following parts in this sequence. 
( 1) Shifting key retainer 

• 

• 

• 

(2) Conical washer spring 

22. Apply the gear oil onto the outer periphery of the output 
shaft. 

23. Perform checks for smooth gear shifting by manual opera
tion of the transmission, using the following procedure: 
(1) Fully hand-tighten the lock nut on the fifth gear of the 

countershaft. 
(2) Engage each gear in order of the manual transmission 

shift position. 
(3) Visually check that both the input shaft and the output 

shaft rotate clockwise during engagement of each gear 
(for the reverse gear, however, the output shaft rotates 
counterclockwise). 

24. Interlock the first and third gears . 

MT-45 
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25. Tighten the countershaft 5th gear with the lock nut Stake 
the lock nut with a chisel or the like. 

Tightening Torque: 137.0- 196.0 N-m 
(14.0- 20.0 kgf-m) 

NOTE: 
Measure the following sections, prior to stake the lock 
nut 

Specified Valve: Unit: mm 

............___ 1st 2nd 3rd 4th 5th 

Backlash 0.05. 0.18 0.05-0.16 0.05-0.14 0.05-0.13 0.05- 0.13 

Thrust 
0.17-0.30 0.10- 0.37 clearance 0.10-0.33 / 0.11-0.30 

NOTE: 
• When staking the lock nut, point a suitable staking tool 

toward the transmission counter shaft axis center and 
stake to lock nut securely as shown in the right figure A. 

• Poor staking may cause abnormal noise as shown in the 
right figure illustration Band C. 

26. Install the output gear spacer No. 1 and No. 2 to the output 
shah. 

27. Apply gear oil to the outer periphery of the output gear 
spacer No. 2. 

28. Apply the following bond to the transfer adapter attaching 
surface of the transmission case. 

Bond: Three bond 1216 (Three bond made) 

29. Apply the following bond to the threaded section of the 
bolts. Install the transfer adaptor and bearing. 

l1gh1ening Torque: 29.4- 44.1 N-m (3.0- 4.5 kgf-m) 
Bond: Three bond 1324 (Three bond made) 

NOTE: 
• If the transmission adaptor can not be installed properly 

(i.e. a gap occurs between the transmission case and 
the transmission adaptor), probably it is caused by the 
reverse idle gear shaft that has not been installed cor
rectly. 
(As for the installing procedure of the reverse idle gear 
shaft, see page MT-41.) 

MT-46 
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NOTE: 
• Be sure to tighten the bolts altematelly and diagonally 

(The right figure illustrallation indicates a the typical ex
ample of the tightening sequence). 

• Apply the gear oil to the lip section of the oil seal so that 
the lip may be avoided from the turned over. 

30. Install the following parts in this sequence. 
(1) Transfer low speed input gear 
(2) Bearing 

31. Tighten the transfer low speed input gear by means of the 
lock nut. Stake the lock nut, using a chisel as below illustra
tion securely. 

Tightening Torque: 177.0-216.0 N-m 
(tB.O- 22.0 kgf-m) 

NOTE: 
• When staking the lock nut, point a suitable staking tool 

toward the transmission output rear shaft axis center and 
stake to lock nut securely as shown in the right figure A. 

• Poor staking may cause abnormal noise as shown in the 
right figure illustration B and C. 

32. Apply the following bond to the mating surface between the 
transfer adapter and the transfer front case subassembly: 

Bond: THREE BOND 1216 (made by THREE BOND) 

NOTE: 
• Apply the bond to the inside of the bo~ hole. 
• Overlap the bond joints . 
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Support the transfer front case subassembly and transfer 
rear case subassembly with a transmission jack. 

1. Press and hold down the transfer front case subassembly 
against the transfer adapter, and temporarily connect them 
using three to four dummy bolts. 
CAUTION: 
• The case of the transfer front case subassembly and that 

of the transfer adapter must be matched by slowly rotat
ing the rear output shaft by hand until both sides have 
come into firm contact. Failure to observe the caution 
may bend the subgears, thus causing gear noise from 
the transmission. 

35. Tighten the transfer front case subassembly with the eight 
bolts. 

Tightening Torque: 29.4-44.1 N·m (3.0- 4.5 kgf-m) 

NOTE: 
• Apply the THREE BOND 1324 (made by THREE BOND) 

to the threaded sections of the bolts before tightening 
the transfer front case subassembly. 

36. Apply Three bond 1104 (Three bond made) to the trans
mission case cover attaching surface of the transmission 
case. Proceed to install the transmission case cover sub
assembly. 
NOTE: 

Apply the bond to the inside of each batt as shown in the 
diagram at right. 

MT-48 

• 

• 
""""""' 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

37. Install the transmission case cover subassembly, and 
tighten the bolts. 
NOTE: 

Apply the THREE BOND 1324 (made by THREE BOND) 
to the threaded section of each bolt. 
Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf-m) 
A-section 6.9-9.8 N-m (0.7- 1.0 kgf-m) 

38. Install the shift lever retainer subassembly and the control 
shaft with a hexagon bolt (Use new hexagon bolt). 

Tightening Torque: 14.7-21.6 N-m (1.5- 2.2 kgf-m) 

39. Install the transmission assy with transfer to the vehicle (As 
for the installation procedures, see page MT-101 to MT-
105) . 
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TRANSMISSION CASE COVER (PART AND FULL TIME) 
COMPONENTS 

D: Tightening torque 
Unit : N·m (kgf-m) * : Non-reusable parts 

(i) Harness clamp 
®Clamp 
® Backup lamp switch 
@Union 
® Harness clamp 
® Snap ring 
0 Reverse restrict pin No. 2 
@ Torsion spring 
®Slotted pin 
@ Shift inner lever 
Q} Detent sleeve 
@Oil seal 

@ Tight plug 
<9 Ball 
® Set bolt 
®Spring 
@ Gasket 
@ Reverse restrict pin holder 
@ Shift fork lock plate 
@Bolt 
@ 1st & 2nd shift fork shaft 
@ 1st & 2nd shift fork 
@ 3rd & 4th shift fork shaft 
@ 3rd & 4th shift fork 

MT-50 

® 'E"ring 
@ 5th & reverse shift fork shaft 
@ "E" ring 
@ Reverse shift fork 
@ Gear shift head No. 1 
~ Control shaft boot 
® Shift & select shaft S/A 
® 'O"ring 
@Bush 
® T/M case cover 
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• REMOVAL 

• 

• 

• 

1. Remove the transmission assembly with transfer from the 
vehicle. (See page MT-12 to MT-16.) 

2. Install the transmission assembly with transfer on the over· 
haul stand, using the following SSTs. 

SST: 09219-87202-000 
SST: 09219-87203-000 

3. Remove the shift lever retainer subassembly and the control 
shaft by removing the hexagon bolt. 

4. Remove the transmission case cover subassembly by 
removing the seven bolts and a reamer bolt. 

5. Remove the transmission case cover subassembly by light
ly tapping each of the ribs evenly toward the upper side of 
the transmission case. 

DISASSEMBLY 
1. Set the transmission case cover subassembly in a vice . 
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MANUAL TRANSMISSION 

2. Remove the set bolt and the spring lock washer. 

3. Remove the reverse restrict pin holder, gasket and com
pression spring. 

4. Remove the two balls from the transmission case subas
sembly using a standard tool of magnet hand. 

5. Turn the transmission case cover subassembly through 180 
degrees. 

6. Remove the backup lamp switch assembly and the gasket. 
NOTE: 
• Never reuse the removed gasket. 

7. Remove the tight plugs in this sequence. 
(1) Set a sharp-edged rod to the end of each tight plug, 

and lightly tap the rod with a hammer. 
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• 

• 

• 

• 

(2) Rotate each tight plug through about 90 degrees, and 
pull them toward you with nose pliers or any other 
suitable tools. 

NOTE: 
• Never reuse the removed tight plugs. 

8. Drive off the slotted pin of the following parts, using the pin 
ponch. 
(1) 1st & 2nd shift fork 
(2) 3nd & 4th shift fork 
NOTE: 

Never reuse the removed slotted pin . 

9. Remove the "E" ring of the 3rd & 4th shift fork, using the 
standard tool of flat driver . 
NOTE: 

Never reuse the removed "E"-ring. 

10. Remove the 1st & 2nd shift fork shaft by inserting the fol
lowing SST into the 1st & 2nd shift fork shaft hole of the 
transmission case cover subassembly and pushing those 
SST to the front side. 

SST: 09339-87301-000 

NOTE: 

(1) Remove the shaft on both 3rd & 4th shift fork shaft and 
the 5th & reverse shift fork shaft in the same manner. 
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MANUAL TRANSMISSION 

(2) Remove the 1st & 2nd shift fork. 
(3) Compress the ball and compression spring by inserting 

a small size SST to the shift fork shaft hole in the trans
mission case cover subassembly. 

(4) Remove the shift fork shaft. 
(5) Depress the small SST by inserting the large SST. 

remove the ball and compression spring, using the 
standard tool of magnet hand by rotating the SST eieher 
clockwise or couterclockwise. 

11. Remove the 3rd & 4th shift fork shaft, using the following 
SST: 

SST: 09339-87301-000 

NOTE: 
Removal of shift fork shaft is same manner with the 1st 
& 2nd shift fork shaft. 

12. Drive off the slotled pin using the pin panch, while the gear 
shift No. 1 head is being tiltted. 

13. Remove the gear shift No. 1 head with the slotted pin 
intalled from the 5th & reverse shift fork shaft. 
NOTE: 

Never reuse the removed slotted pin. 

14. Remove the E~ring of the 5th & reverse shift fork shaft, using 
the standard tool of minus driver. 
NOTE: 
• Never reuse the removed E~ring. 
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• 15. Remove the 5th & reverse shift fork shaft, using the following 
SST. 

• 

• 

• 

SST: 09339-87301-000 

NOTE: 
• Removal of shift fork shaft is same manner with the 1st 

& 2nd shift fork shaft. 

16. Remove the gear shift No. 1 head and the compression 
spring, while pulling out the 5th & reverse shift fork shaft to 
ward you. 

17. With the same manner to that of the above operation, 
remove the reverse shift fork . 

18. Detach the snap ring of the shift & select shaft No. 1 and 
slightly move to toward the and of transmission case cover 
subassembly. 

19. Drive off the slotted pin of the shift inner lever. 
When driving off the slotted pin, tilt the shift inner lever as 
large angle as possible, while enabling the knock pin to be 
used. 
If the slotted pin is driven off vertically, the movement of the 
gear shift head N0.1 may be prevented due to contact of 
the slotted pin with the transmission case cover. 

20. Remove the reverse restrict pin and torsion spring . 
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MANUAL TRANSMISSION 

21. Remove the shift inner lever and detent sleeve. 

22. Remove the shift & select shaft No. 1 with control shaft boot 
installed. 

23. Remove the shift fork lock plate and torsion spring by 
removing the hexagon bolt. 

24. Disconnect clamp of the breather hose. 
25. Remove the union. 

26. Remove the oi! seal, using the chisel or the like. 
NOTE: 

Never reuse the removed oil seal. 

MT-56 
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• 27. Remove the control shaft No. 2 boots from the shift & select 
shaft subassembly. 

• 

• 

• 

INSPECTION 
1. Measure the contact width of each shift fork with the hub 

sleeve, using vernier calipers. 
Unit· mm 

~m Specified value Allowable limit 
p 

1st & 2nd shift fork 
Dimension (A) in 6.80- 7.00 
right figure 

3rd & 4th shift fork 
6.3 

dimension (B) in 6.80-7.00 
right figure 

2. Measure the contact width of the reverse shift fork with the 
reverse shift arm, using vernier calipers. 

Unit: mm 

~ p 
Specified value Allowable limit 

Reverse shift fork 
Dimension (C) in 15.000- 15.043 15.1 
right figure 

3. Measure the contact width of the gear shift head No. 1 with 
5th shift arm, using vernier calipers . 

Unit: mm 

~m Specified value Allowable limit 
p 

Gear shit: head No. 
1 Dimension (D) in 16.1 - 16.2 16.7 
right figure 

Gear shift head No. 
1 Dimension (E) in 12.1- 12.2 12.7 
right figure 

4. Measure the dimension (F) of the detent sleeve shown in 
the right figure, using vernier calipers. 

Unit: mm 

~m 
p 

Specified value Allowable limit 

Detent sleeve 
Dimension (F) in 18.8- 19.2 19.5 
r"1ght figure 
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MANUAL TRANSMISSION 

5. Visually inspect the shift inner lever (G) for wear or damage. 

6. Visually inspect the reverse restrict pin No. 2 for wear or 
damage. 

7. Check the spring for damage. 

8. Check the spring of the shift fork shaft for damage. 

9. Check the balls of the reverse restrict pin holder and shift 
fork shaft for wear of damage. 
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• 

• 

• 

• 

10. Visually inspect the outer periphery of the shift fork shaft for 
wear, or damage. 

11. Turn ON and OFF the switch section of the backup lamp 
switch assembly. Ensure that continuity exists when the 
switch is turned ON. Also, ensure that no continuity exists 
when the switch is turned OFF . 

ASSEMBLY 
1. Insert the control shaft No. 2 boots to the shift & select shaft 

subassembly. 

2. Apply Lithium base multi purpose grease to the lip section 
of the oil seal and then, drive the oil seal '1nto the transmis
sion case cover, using a hammer in combination with a 
wooden block interposed. 

3. Apply the Three bond 1324 to the threaded section of the 
hexagon bolt. 

4. Install the torsion spring and shift fork Jock plate and then, 
tighten the hexagon bolt. 

Tightening Torque: 14.7 - 21.6 N·m (1.5 - 2.2 kgf-m) 
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MANUAL TRANSMISSION 

5. Apply the gear oil to the outer periphery of the shift & select 
shaft No. 1. 

6. Install the detent sleeve to the shift & select shaft No. 1. 

7. Install the shift inner lever to the shift & select shaft No. 1. 

8. Install the torsion spring to the shift & select shaft No. 1. 
NOTE: 
• Apply Lithium base multi purpose grease to the torsion 

spring installation section of the shift & select shaft No. 
1. 

9. Install the reverse restrict pin to the shift & select shaft No. 
1. Temporarily attach the new snap ring. 
NOTE: 
• Never reuse the removed snap ring. 
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• 10. Secure the shift inner lever by driving the new slotted pin 
into position. 

• 

• 

• 

NOTE: 
• Never reuse the removed slotted pin. 

11. Attach the snap ring into the groove section of the shift & 
select shaft No.1 securely, while the torsion spring is being 
compressed with your fingers . 

12. Inspection of operation 
(1) Move the shift & select shaft No.1 in the shifting direc

tion. Ensure that it operates smoothly. 

(2) Move the shift & select shaft No. 1 in the selecting 
direction. Ensure that it operates smoothly . 

13. Install the following shift fork shaft. 
(1) 1st & 2nd shift fork shaft 
(2) 3rd & 4th shift fork shaft 
(3) 5th & reverse shift fork shaft 
NOTE: 
• Make sure that the shorter range of cut out section faces 

toward the front side as shown in the right figure illustra
tion . 
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14. 
(1) Insert the large-sized SST into the shift fork shaft of the 

transmission case cover. 
(2) Install the compression spring and ball in this se

quence. 

(3) Turn the SST 90 degrees while pushing down the ball 
by means of a pin punch or the like. 

(4) Insert the small-sized SST into position from thE!: trans
mission case cover. 

(5) Remove the large-sized SST by pushing the small-sized 
SST with your fingers. 

(6) Install the 5th & reverse shift fork shaft by pushing the 
small-sized SST. 

NOTE: 
• At this stage, install the compression springs and balls 

for the 1st & 2nd and 3rd & 4th shift fork shafts in the 
transmission case cover subassembly. following the 
aforesaid procedure. 

15. Apply the gear oil to the 5th & reverse shift fork shaft and 
then, insert them into the position. 

16. Install the reverse shift fork to the 5th & reverse shift fork 
shaft. 

17. Install the gear shift No. 1 head in the 5th & reverse shift 
fork shaft. 
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• 18. Drive the new slotted pin into the gear shift No. 1 head 
securely. 

• 

• 

• 

19. Attach the new "E" ring, while the reverse shift fork is being 
compressed with your fingers . 

20. Install the 3rd & 4th shift fork shaft to the transmission case 
cover subassembly. 
NOTE: 
• Apply the gear oil to the outer periphery of the 3rd & 4th 

shift fork shaft, prior to install. 

21. Attach the new QEH ring to the 3rd & 4th shift fork . 

22. Secure the 3rd & 4th shift fork shaft and 3rd & 4th shift fork 
by driving the new slotted pins . 
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MANUAL TRANSMISSION 

23. Install the 1st & 2nd shift fork shaft to the transmission case 
cover subassembly. 
NOTE: 
• Apply the gear oil to the outer periphery of the 1st & 2nd 

shift fork shaft prior to install. 

24. Secure the 1st & 2nd shift fork shaft and 1st & 2nd shift fork 
by driving the new slotted pins. 
NOTE: 

Never reuse the removed slotted pin. 

25. Move the shift fork shafts to put the gear into the neutral 
position. 
NOTE: 
• Make sure that the long notch sections of the shift fork 

shafts are arranged uniformly. 

26. Inspection of operation 
Select the shift & select shaft No. 1 to each control shaft. 
Move the shift & select shaft No. 1 in the shifting direction. 
Ensure that the shift & select shaft No. 1 operates smoothly 
without any binding. 

27. Apply the Three bond 1104 (Three bond made) to the new 
tight plug. Press all tight plugs into position, using the fol
lowing SST. 

SST: 09201-87201-000 

NOTE: 
Never reuse the removed tight plug. 
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• 

• 

• 

• 

• Visually inspect that the both edge in the tight plugs ® 
and chamber in the transmission case cover @ should 
the well matched with the vertical line© as shown in the 
right figure illustration. 

28. Turn the transmission case cover subassembly upside 
down, and then tighten the backup lamp switch assembly 
(use a new gasket). 

Tightening Torque: 29.4 - 49.0 N-m (3.0 - 5.0 kgf-m) 

29. Tighten the reverse restrict pin with the two balls and com
pression spring (use new gasket). 

Tightening Torque: 29.4 -49.0 N·m (3.0- 5.0 kgf-m) 

30. Tighten the set bolt with a spring washer. 
Tightening Torque: 29.4 - 44.1 N·m (3.0 - 4.5 kgf-m) 

31. Apply the THREE BOND 1214 (made by THREE BOND) to 
the threaded sections of the union, and tighten the union. 

Tightening Torque: 12.7- 15.7 N-m (1.3- 1.6 kgf-m) 

NOTE: 
The unions must be parallel in their longitudinal direc
tions . 
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MANUAL TRANSMISSION 

32. Connect the breather hose to the union with a clamp. 
33. Apply the Three bond 1216 (Three bond made) to the 

transmission case cover attaching surface of the transmis
sion case. 
NOTE: 
• Apply the bond to the inside of the bolt hole, as shown 

in the right figure illustration. 

34. Install the transmission case cover subassembly, and 
tighten the mounting bolts. 

Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf-m) 
A-section 6.9- 9.8 N·m (0.7- 1.0 kgf-m) 

35. Install fit the control shaft No. 2 boot to the oil seal groove 
section securely. 
NOTE: 
• Air breeding hall (A) in the control shaft No. 2 faces 

toward with the transmission Aiy. 

36. Bolt down and tighten the shift lever retainer assembly and 
the control shaft. 

Tightening Torque: 14.7 - 21.6 N·m (1.5 - 2.2 kgf-m) 

NOTE: 
• Apply the THREE BOND 1324 (made by THREE BOND) 

to the threaded sections of the bolts. 

37. Install the transmission assembly with transfer to the vehicle 
(As for the installation procedure, see page MT-101 to 
MT-105). 
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• TRANSMISSION (FULL TIME) 
COMPONENTS 

• 

• 

• 

MANUAL TRANSMISSION 
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<D 2 way 
® Breather hose 
@)Clip 
@Clamp 
@ Back up lamp switch 
® Union 
(f) Snap ring 
® Reverse restrict pin No. 2 
® Torsion spring 
®I Shift inner lever 
@ Slotted pin 
@ Detent sleeve 
@Oil seal 
@ Shift & select shaft No. 1 boot 
® Shift & select shaft 
@ "0" ring 
@Bush 
@Bolt 
@ Control shaft 
® T/M control shift knob 
® TIM shift lever assy (A: Bush) 
® Snap ring 
@ T/M shift lever ball seat 
@ Shift lever retainer S/A 
@ Shift lever outer 
® Tight plug 
® T/M case cover 
®Bolt 
@ Shift lock plate 
® Torsion spring 
®Ball 
® Spring 
@ Gasket 
®Bolt 
®Bolt 
® "E" ring 
® Tight plug 
® 1st & 2nd shift fork 
@ 3rd & 4th shift fork 
@ Gear shift head No. 1 
@ 5th & reverse shift fork shaft 
@Bolt 
@ Bearing front retainer 
@Gasket 
@Oil seal 
@ T/M case assy 
@Bolt 
@Bolt 
@ Radial ball bearing 
@I Input shaft 
I@ Needle roller bearing 

® Synchronizer ring No. 3 
@ Synchromesh shifting key spring 
I® Synchromesh shifting key No. 2 
~ TIM clutch hub No. 2 
~ Hub sleeve No. 1 
® Synchromesh shifting key spring 
®I Synchronizer ring No. 3 
® 3rd gear 
®I Needle roller bearing 
I@ Output shaft 
@ 1st gear bearing inner race 
@ Needle roller bearing 
9 2nd gear 
~ Synchronizer ring No. 3 
8 Synchromesh shifting key 
@ Synchromesh shifting key spring 
@ TIM clutch hub No. 1 
til Re·,erse gear 
® Synchronizer ring No. 2 
® Bo:t 
® Reverse idle gear S/A 
@ Reverse shift arm 
® Reverse idle gear shaft 
® 1st gear 
® Needle roller bearing 
® 1st gear bearing inner race 
® 1st gear thrust washer 
@ Radial ball bearing 
8 5th gear 
® Output shaft gear spacer No. 1 
@ Output shaft gear spacer No. 2 
@ Transfer oil pump body S/A 
@ Transfer input hub 
® Lock nut 
@ Counter gear 
@ 5th gear thrust washer 
® 5th gear bearing inner race 
@ Needle roller bearing 
8 Counter shaft 5th gear 
® Synchronizer ring No. 3 
® Synchromesh shifting key No. 2 
® Synchromesh shifting key spring 
8 Synchronizer hub No. 1 
81 TIM hub sleeve 
® Shifting key retainer 
® Conical washer spring 
8 5th shift fork 
8 Gear shifting lever shaft 
@ 5th shift arm 
@! 1st & 2nd shift fork shaft 
@ 3rd & 4th shift fork shaft 
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• INPUT SHAFT-, OUTPUT SHAFT· & TRANSFER INPUT HUB 
COMPONENTS 

• 

• 

• MT-69 

D: Tightening torque 
Unit: N-m (kgf·m} * : Non-reusable parts 
-. : SelectiOn parts 
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<D Snap ring 
® Radial ball bearing 
G) Input shaft 
@ Needle roller bearing 
® Synchronizer ring No. 3 
® Snap ring 
(!) Synchromesh shifting key spring 
® Synchromesh shifting key No. 2 (3 pieces) 
® Transmission clutch hub No. 2 
® Transmission hub sleeve No. 1 
@ Synchromesh shifting key spring 
@ Synchronizer ring No. 3 
@ 3rd gear 
@ Needle roller bearing 
® Output shaft 
® 1st gear bearing inner race 
@ Needle roller bearing 
@ 2nd gear 
d) Synchronizer ring No. 3 
® Synchromesh shifting key spring 
® Synchromesh shifting key No. 1 (3 pieces) 
@ Transmission clutch hub No. 1 
@ Reverse gear 
@ Synchromesh shifting key spring 
@ Synchronizer ring No. 2 
@\ 1st gear 
@ Needle roller bearing 
@ 1st gear bearing inner race 
@ 1st gear bearing inner race No. 2 
if;D 1st gear thrust washer 
® Radial ball bearing 
@ Oring 

@Oil seal 
® Bearing 
® Oring 
<8 Transfer oil pump body S/A 
® Transfer input hub 
® Lock nut 
~ Snap ring 
@ Radial ball bearing 
@ Counter gear 
@ Radial ball bearing 
@ 5th gear thrust washer 
@ 5th gear bearing inner race 
@ Needle roller bearing 
@ Counter shaft 5th gear 
@ Synchronizer ring No. 3 
@ Synchromesh shifting key spring 
@ Synchronizer No. 1 hub 
@I Transmission hub sleeve No. 2 
® Synchromesh shifting key spring 
@ 5tl": shifting key retainer 
@ Ca1ical spring washer 
@ Lock nut 
® Synchromesh shifting key No. 2 
®Slotted pin 
®> 5th shift fork 
8 Gear shifting lever shaft 
8 Bolt 
8 Gasket 
@I 5th shift arm 
@ Reverse idle gear S/A 
@ Reverse idle gear shaft 
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• DISASSEMBLY 

• 

• 

• 

1. Install the transmission assembly with transfer on the over
haul stand, using the following SST. 

SST: 09219-87202-000 
09219-87203-000 

(As for the removal of transmission assembly with transfer, 
see page MT-12 to MT-16.) 

2. Place a wooden plate(s) or any other suitable materials on 
the overhauling stand, as shown in the diagram at right 

3. Support the transfer front and transfer rear case with a 
transmission jack . 

4. Remove the control shaft with installed the shift lever 
retainer subassembly by removing the hexagon bolt. 

5. Remove the clutch release bearing and related parts (see 
page CL-sections) . 

6. Remove the front bearing retainer by removing the seven 
bolts. 

7. Remove the transmission case cover subassembly by 
removing the seven bolts and a reamer bolt @ . 
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8. Disconnect the breather hose by detaching a clip. 
9. Remove the transmission case cover subassembly by light

ly tapping each of the ribs evenly toward the upper side of 
the transmission case. 

10. Remove the transfer front case by removing the e'1ght bolts 
from the transfer adapter and pull them toward you careful
ly. 

11. Interlock the 1st gear and the 3rd gear. 
NOTE: 
• Measure the following sections, prior to an interlock. 

Specified Value: Unit: mm 

.........____ 1st 2nd 3rd 4th 

Gear 
0.05-0.18 0.05-0.16 0.05-0.14 0.05-0.13 backlash 

Thrust 0.17-0.30 0.10- 0.37 0.10- 0.33 / clearance 

12. Raise the lock section of the lock nut, using the chisel or 
the like. 
CAUTION: 

Never reuse the removed lock nut. 

13. Remove the lock nut, using the 32 mm socket wrench box. 
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• 

• 

• 

• 

14. Remove the transfer oil pump body subassembly with the 
transfer oil strainer tube and transfer input hub installed by 
removing the four bolts. 

15. Remove the ~o" ring from the transmission output shaft. 
CAUTION: 

Never reuse the removed "0" ring . 

16. Remove the liquid gasket in the attaching surface of the 
transfer adapter, using the standard tool of gasket scraper. 
NOTE: 

Be careful not to damage the mating surface. 

17. Remove the transfer adapter with installed the bearing and 
output gear spacer No. 2 by removing the six bolts . 

18. Remove the "0" ring from the transmission output shaft. 
CAUTION: 

Never reuse the removed "0" ring . 
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19. Remove the output gear spacer No. 1 from the transmission 
output shaft. 
NOTE: 
• Measure the backlash and the thrust clearance of the 

5th gear. 

Specified Value: Unit mm 

Backlash 0.05-0.13 

Thrust clearance 0.11-0.30 

20. Raise the lock section of the lock nut, using the chisel or 
the like. 
CAUTION: 

Never reuse the removed lock nut. 

21. Remove the lock nut of the counter shaft 5th gear. 

22. Remove the conical spring washer and shifting key retainer. 

23. Drive off the slotted pin of the 5th shift fork. 
CAUTION: 
• Never reuse the removed slotted pin. 

24. Remove the 5th shift fork together with synchronizer hub 
sleeve in a set. 
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• 25. Remove the 5th gear of the transmission output shaft. 

• 

• 

• 

26. Remove the synchronizer ring No. 3 and 5th gear of the 
countershaft . 

27. Remove the following parts from the countershaft. 
(1} Needle roller bearing 

28. 

(2) 5th gear bearing inner race 
(3) 5th gear thrust washer 

Remove the liquid gasket from the transmission case, using 
the standard tool of gasket scraper . 
CAUTION: 

Be very careful nut to scratch the transmission case. 

29. Remove the gear shifting lever shaft . 
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30. Remove the countershaft rear bearing, using the following 
SST. 

SST: 09950-20017-000 

31. Detach the snap ring of the output shaft bearing. Remove 
the output shaft bearing, using the following SST. 
SST: 09602-87301-QOO 

32. Detach the snap ring of the countershaft, using the following 
SST. 

SST: 09905-00012-000 

NOTE: 
Never reuse the snap ring. 

33. Detach the snap ring of the input shaft, using the following 
SST. 

SST: 09905-00012-000 

NOTE: 
• Never reuse the removed snap ring. 

34. Remove the input shaft bearing, using the following SST. 
SST: 09306-87602-000 

NOTE: 
• Detach the stop ring, prior to remove the bearing. 
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• 35. Remove the bearing of the countershaft at the clutch side, 
using the following SST. 

• 

• 

• 

SST: 09306-87602-000 

NOTE: 
• Push out the bearing by tapping the countershaft at the 

output shaft side, using a plastic hammer. 
• Detach the stop ring, prior to remove the bearing. 

36. Remove the input shaft . 

37. Remove the needle roller bearing and synchronizer ring 
No.3. 

38. Remove the output shaft assembly. 
(As for the disassembly, inspection and assembly for the 
removed parts, see page MT-79.) 
NOTE: 

It is recommended that as shown in the diagram at right, 
an operation rope (about 3 mm in outside diameter) be 
used to remove the output shaft assembly from the 
transmission case. 

39. Remove the countershaft from the transmission case . 

MT-77 
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MANUAL TRANSMISSION 

40. Remove the countershaft from the transmission case. • 
41. Remove the reverse idler gear and reverse idler gear shaft. 

• 
42. Remove the reverse shift arm and 5th shift arm. 

• 

• MT-78 
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• TRANSMISSION OUTPUT SHAFT 
DISASSEMBLY 
1. Remove the 1st gear thrust washer. 

2. Remove the 1st gear . 

• 
3. Remove the synchronizer ring No. 2 

4. Remove the needle roller bearing 

• 
5. Remove the 1st gear bearing inner race . 

• MT-79 
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MANUAL TRANSMISSION 

6. Remove the reverse gear with installed the following parts 
in a set. 
(1) Transmission clutch hub No. 1 
(2) Synchromesh shifting key spring (1 piece) 
(3) Synchromesh shifting key (3 piecies) 

7. Remove the synchronizer ring No.2. 

8. Remove the 2nd gear. 

9. Remove the needle roller bearing. 

10. Remove the following parts. 
(1) Transmission hub sleeve No. 
(2) Synchromesh shifting key spring (1 piece) 
(3) Synchromesh shifting key (3 pieces) 
NOTE: 
• Measurement of the clearance (in the direction of the 

output shaft) of transmission clutch hub No. 2 must be 
performed with the above-listed parts removed. See 
page MT-90 for the measurement procedure. 

MT-80 
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• 11. Detach the snap ring. 
NOTE: 

• 

• 

• 

• Never reuse the removed snap ring. 

12. Remove the following parts in a set. 
(1) Transmission clutch hub No. 2 
(2) Synchromesh shifting key spring (1 piece) 

13. Remove the 3rd gear together with synchronizer ring No.3. 

14. Remove the needle roller bearing . 

15. Remove the synchromesh shifting key spring. Remove the 
transmission hub sleeve and synchromesh shifting key of 
the reverse gear and transmission hub sleeve No. 2 . 

MT-81 
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MANUAL TRANSMISSION 

INSPECTION 
1. Touch the end (section A) of the transfer oil strainer suction 

tube to check for burrs or other defects. 

2. Visually check the gear and spline sections of the transfer 
input hub for damage, or wear. 

3. Rotate the bearing inner race by applying a force with your 
finger. Check to see if the bearing inner race rotates 
smoothly without any binding and sticking. 

4. Input sha1: 
Check the input shaft for the following items. 
(1) Spline section for damage 
(2) Gear for damage and wear 
(3) Engaging section of hub sleeve for damage 
(4) Tapered section for wear or damage 
(5) Race section of roller bearing for wear or damage 

5. Rotate the bearing inner race by applying a force with your 
finger. Check to see if the bearing inner race rotates 
smoothly without any sticking. 

MT-82 
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• 6. Check the needle roller bearing for wear or damage. 

• 

• 

• 

7. Output shaft 
Check the output shaft for the following items. 
(1) Needle roller bearing race section for wear or damage 
(2) Spline section for damage 
(3) Fitting section of bearing inner race for wear 
(4) Measure the runout of the output shaft, using a dial 

gauge and V-block. 
Allowable Runout Umit: 0.05 mm 

8. Check the gear section of each gear for damage or abnor
mal wear. 

9. Check each needle roller bearing for damage . 

10. Check the inside groove of the synchronizer ring for wear 
or damage. 
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MANUAL TRANSMISSION 

11. Measure the contact width of each synchronizer ring with 
the synchromesh shifting key, using vernier calipers. 
Replace the synchronizer ring which does not conform to 
the specifications with a new one. 

Unit: mn 

~m Specified value 
Me 

1st gear 9.9. 10.1 

2nd gear 
3rd gear 11.3- 11.5 
4th gear 
5th gear 

NOTE: 
• The measurement should be performed at three points 

for each synchronizer ring. The maximum value is 
regarded as the contact width for the said ring. 

12. Measure the clearance between each gear and the 
synchronizer ring, using a thickness gauge. 

Unit· mm 

~m Specified value Allowable limit 
M 

1st gear 
2nd gear 
3rd gear 0.85- 1.45 0.5 
4th gear 
5th gear 

NOTE: 
• The measurement should be performed at several points 

for each gear. The minimum value Is regarded as the 
clearance for the said gear. 

13. Measure the contact width of the reverse gear with the shift 
fork. 

Unit· mm 

~m Specified value Allowable limit 
p 

Reverse gear 7.05-7.12 7.3 

MT-84 
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MANUAL TRANSMISSION 

• 14. Measure the contact width of the transmission hub sleeve 
with the shift fork. 

• 

• 

• 

Unit" mm 

~em Specified value Allowable limit 
Part 

Transmission hub sleeve 7.05- 7.12 7.3 

WFE90-MT335 

15. Measure the dimension (A) and (B) of the followings parts. Make sure that the clearance (X) between 
this hubs and sleeves may confirm to the specification. 

Specified Valve: 0.03-0.19 mm 

gear T/M hub No 1 sleeve (B) TIM hub No. 2 sleeve (B) 

T/M clutch No. 1 hub (A) 
(1st & 2nd) 

.. 
T/M clutch No. 2 hub (A) 
(3rd & 4th) 

Front 

Synchronizer No. 1 hub (A) 
(5th) 

""""""' 
16. The outer diameter dimension of the (A) above parts has been machined in accordance with the bore 

dimension of the (B) parts. If either part exceeds the specified value above, be certain to replace them 
as a set. 
CAUTION: 

If either part wh'lch has been exceed the the specified value should be used against this caution, it 
would cause sllipping-out of gear and or emanation of abnormal noise. 

Unit mm 

Outer dimension Classification 
No. 

Bore dimension 

TIM clutch No. 1 hub 69.78-69.84 2 Reverse gear 69.871 - 69.97 

T 1M clutch No. 2 hub 69.68 - 69.7 4 
Synchronizer No. 1 hub 

1 TIM hub No. 1 sleeve 
TIM hub No. 2 sleeve 

69.971 - 69.87 

69.58 - 69.64 3 69.67 - 69.77 

"""'"''" 
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MANUAL TRANSMISSION 

17. With the sleevs assembled to the hubs, measure the tilt width at the section (A) of the sleeves. 
Specified Value: Not to exceed 0.5 mm 

Reverse gear TIM hub No. 1 sleeve 

I 
T/M hub No 2 sleeve 

(A) 

T/M clutch 1 hub T/M clutch No. 2 hub Synchronizer No. 1 hub 

NOTE: 
If the tilt width of the sleeves exceeds the above specified value, be certain to replace those parts as 
a set. 

18. Measure the height of each synchromesh shifting key, using 
vernier calipers. 

Unit: mm 

~em Specified value Allowable limit 
M 

1st & 2nd gears 
3rd & 4th gears 5.0- 5.2 4.7 
5th gear 

19. Check the synchromesh shifting key and synchromesh 
shifting key spring for evidence of wear or damage. 

MT-86 
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• ASSEMBLY 

• 

• 

• 

1. The front ends of transmission clutch hub No. 2 and trans
mission hub sleeve No. 1, which is the sleeve for 3rd-4th 
speed selection, are as shown in the diagram at right. 
NOTES: 
(1) The outer groove in hub sleeve No. 1 is present at the 

front end. 
(2} Clutch hub sleeve No.2 (section A) is present at the front 

end. 

2. The front ends of transmission synchronizer hub assembly 
No. 1 and transmission hub sleeve No. 2 (5th speed selec
tion) are as shown in the diagram at right. 
NOTES: 
(1) The outer groove in hub sleeve No. 2 is present at the 

front end. 
(2) The notch in the crisscross direction of synchronizer hub 

assembly No. 1 is present at the front end. 

3. Assemble the selected transmission clutch hub to the fol
lowing parts, using the synchromesh shifting key and 
synchromesh shifting key spring. 
( 1) Reverse gear 
(2) Transmission hub sleeve (5th) 
NOTE: 

As for the synchromesh shifting key spring, the bent 
sections at the front and rear should not come at the 
same direction, as shown in the right figure. 

ASSEMBLY OF TRANSFER OIL PUMP BODY 
SUBASSEMBLY 
1. Apply gear oil to the outer periphery of the transfer input 

hub. 

2. Insert the transfer input hub into the transfer oil pump body 
subassembly lightly pushing with your finger. 
NOTE: 
• Apply the gear oil to the outer periphery of the transfer 

input hub, prior to install . 

MT-87 
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MANUAL TRANSMISSION 

3. Turn the transfer oil pump body subassembly upside down, 
and then rotating the transfer input hub by hand, apply gear 
oil into the transfer oil pump body subassembly. 

4. Install the two new 0-rings to the transfer oil strainer suction 
tube and apply the gear oil to the 0-rings. 
NOTE: 

Be careful not to damage the 0-rings while installing on 
the transfer oil strainer suction tube. 

5. Connect the transfer oil strainer suction tube to the transfer 
oil pump body subassembly using two bolts, and tighten 
the bolts. 

Tightening Torque: 6.9 - 9.8 N-m (0.7 - 1.0 kgf-m) 

CAUTION: 

• The bend section in the transfer oil strainer tube faces 
toward right side. 

ASSEMBLY OF TRANSFER ADAPTER 

1. Press a new oil seal from the bearing side of the transmis-
sian output shaft. using the following SST. 

SST: 09608-87302-000 

CAUTION: 

• Be sure to install the oil seal in the correct direction, as 
indicated in the right figure A. 

NOTE: 

• Make sure that the oil seal exhibits no tilt and the garter 
spring of the oil seal is not disengaged. 

MT--88 
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• ASSEMBLY OF OUTPUT SHAFT 

• 

• 

• 

1. Apply gear oil to the needle roller bearing. 

2. Install the 3rd gear to the output shaft . 

3. Apply gear oil to the tapered section of the 3rd gear. 

4. Install the transmission clutch hub No. 2 to the output shaft 
with the synchromesh shifting key (1 piece) and 
synchronizer ring No. 3 installed. 
NOTE: 
• For easier installation of the synchromesh shifting key 

spring, put mark in the suriace of clutch hub No. 2 so 
that the bent sections at the front and rear should not 
come at the same direction . 

MT-89 
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MANUAL TRANSMISSION 

5. Attach the new snap ring. Ensure that the clearance (A) in 
the right figure conforms to the specification. If it does not 
conform to the specification, select a suitable snap ring. 
NOTE: 
• Never reuse the snap ring. 

Specification: 
Not to exceed 0.1 mm 

Snap Ring Availability 

Snap ring thickness: 2.0 
2.1 
2.2 

Unit: mm 

6. Install the following parts to the clutch hub No. 2, and then, 
install them to the output shaft. 
(1) Synchromesh shifting key (3 pieces) 
(2) Transmission hub sleeve No. 1 
(3) Synchromesh shifting key spring (1 piece) 
NOTE: 
• Ensure that the bent sections at the front and rear of the 

synchromesh shifting key spring, should not come at the 
same direction. 

7. Apply gear oil to the needle roller bearing and install to the 
output shaft. 

8. Install the 2nd gear. 

MT-90 
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• 9. Apply gear oil to the tapered section of the 2nd gear. 

• 

• 

• 

10. Install the synchronizer ring No. 2 . 

11. Install the reverse gear with the following parts installed. 
(1) Synchromesh shifting key spring (2 pieces) 
(2) Synchromesh shifting key (3 pieces) 
(3) Transmission clutch hub No. 1 
NOTE: 
• Ensure that the bent sections at the front and rear of the 

synchromesh shifting key spring should not come at the 
same direction. 

12. Install the 1st gear inner race . 

13. Apply gear oil to the outer periphery of the 1st gear inner 
race and the needle roller bearing . 

MT-91 
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MANUAL TRANSMISSION 

14. Install the synchronizer ring No.2. 

15. Apply gear oil to the tapered section of the 1st gear, and 
install it. 

16. Install the 1st gear thrust washer. 

TRANSMISSION ASSEMBL V 
PRIOR TO ASSEMBLING THE TRANSMISSION CASE, CLEAN 
THE TRANSMISSION CASE BY REMOVING ANY DIRT, GAS
KET MATERIALS OR THE LIKE. 
1. Install the reverse shift arm and 5th shift arm. 

2. Install the reverse idler gear shaft and reverse idler gear. 
NOTE: 
• Be sure to install the reverse idler gear shaft in such a 

way that the cut-out section of the shaft faces toward the 
opposite side of the countershaft. 
If this operation should fail to be observed correctly, 
there may be a case where the transfer adaptor can not 
be installed. 
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• 

• 

• 

• 

3. Insert the transmission countershaft into the transmission 
case . 

4. Place the output shaft in the transmission case. 

5. Apply the gear oil to the needle roller bearing and then, 
·Install to the output shaft . 

6. Install the synchronizer ring No. 3. 

7. Press the input shaft bearing into position, using the follow
ing SSTs. 

SST: 09304-87601-000 

NOTE: 
• Prior to install the above bearing, remove the stop ring . 

MT-93 

MANUAL TRANSMISSION 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MANUAL TRANSMISSION 

8. Press the bearings provided at the front and rear of the 
transmission countershaft, using the following SSTs at the 
same tim. 

SSTs: 09304-87601-000 
09309-87201-000 

9. Install a new snap ring to the countershaft, using the follow
ing SST: 

SST: 09306-87601-000 

NOTE: 
• Make sure that the snap ring securely installed into the 

groove section of the countershaft. 

10. Install the stop ring of the countershaft front bearing. 
NOTE: 
• Lightly tapping the countershaft from the rear side of 

transmission case with the plastic hammer or the like so 
that the bearing comes toward front side, prior to install 
the stop ring. 

11. Install a new snap ring to the input shaft, using the following 
SST: 

SST: 09304-87601-000 

12. Install the stop ring to the input shaft. 

13. With a new gasket used, install the front bearing retainer. 
NOTE: 
(1) Apply gear oil to the oil seal lip section. 
(2) Molybdeum disulphide lithium base grease to the clutch 

hub sliding section of the front bearing retainer. 
Tightening Torque: 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 

(3) Be sure to tighten the bolts alternately and diagonally 
(the right figure illustration indicates a typical example of 
the tightening sequence.) 

14. Install the clutch related parts (see page CL-sections). 
15. Remove any remaining gasket material from the transmis

sion, using a gasket scraper. 
NOTE: 
• Be very careful not to scratch the attaching surface. 
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• 16. Install the 5th gear thrust washer. 

• 

• 

• 

17. Install the 5th gear inner race an needle roller bearing to 
the output shaft and then apply the gear oil to the outer 
periphery of the these parts. 

18. Apply gear oil to the tapered section of the 5th gear, and 
install the 5th gear and the synchronizer ring No. 3 to the 
counter shaft . 

19. Install the 5th gear shift fork and the synchronizer hub 
sleeve together. 

20. Drive the new slotted pin of the 5th shift fork. 
NOTE: 

Never reuse the removed slotted pin. 
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MANUAL TRANSMISSION 

21. Install the shifting key retaine and conical spring washer in 
this sequence. 

22. Interlock the 1st gear and the 3rd gear. 
23. Install the output gear spacer No. 1 to the output shaft. 
24. Protect the spline section of the output shaft w'1th the 

suitable vinyl sheets or the like. 
25. Install the 0-ring in a place and apply the gear oil to the 

0-ring. 
NOTE: 

Be very careful not to damage the new 0-ring during 
installation. 

26. Install the new lock nut of the 5th gear countershaft and 
then, tighten them. 

Tightening Torque: 177.0-216.0 N-m 
(1 8.0 - 22.0 kgf-m) 

NOTE: 
• When staking the lock nut, point a suitable staking tool 

toward the counter shaft axis center and stake to Jock 
nut securely as shown in the right figure A. 
Poor staking may cause abnormal noise as shown in the 
right figure B and C. 

MT-96 
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• 27. Remove any rema·lning gasket material from the transmis
sion, using a gasket scraper. 

• 

• 

• 

CAUTION: 
Be very careful not to scratch the attaching surface. 

28. Place output gear spacer No. 2 on the transmission output 
shaft. 

29. Apply the THREE BOND 1216 (made by THREE BOND) to 
the mating surface between the transfer case and the trans
mission case. 

30. 

31. 

NOTE: 
• Apply the bond to the inside of the bolt hole, as shown 

in the diagram at right. 

Apply gear oil to the outer periphery of the output gear 
spacer No. 2 and to the lip section of the oil seal, and push 
the transfer adapter until it has come into firm contact with 
the transmission case. 
NOTE: 

Be very careful not to turned over the lip section of the 
oil seal during installation. 

Install the bearing of the transmission output shaft using the 
following SST: 

SST: 09304-87601-000 
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32. Apply the THREE BOND 1216 (made by THREE BOND) to 
the thread sections of the bolts, and tighten those bolts. 

Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m) 

NOTE: 
Be sure to tighten the bolts alternately and diagonally 
(the right figure illustration indicates a typical example of 
tightening sequence) 

33. Install the transfer oil pump body subassembly to the trans
fer adapter and then tighten the adapter with four bolts. 

Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgt-m) 

NOTE: 
Be sure to tighten the bolts alternately and diagonally 
(the right figure illustration is a typical example of tighten
ing sequence) 

34. Install the new lock nut of the transmission output shaft and 
then, tighten it. 

Tightening Torque: 177.0-216.0 N-m 
(1 8.0 - 22.0 kgf-m) 

NOTE: 
• When staking the lock nut, point a suitable staking tool 

toward the transfer output rear shaft axis center and 
stake to lock nut securely, as shown in the right figure 
A. 
Poor staking may cause abnormal noise as shown in the 
right figure B and C. 

35. Apply the liquid-gasket-use THREE BOND 1216 (made by 
THREE BONO) to the mating surface between the transfer 
adapter and the transfer front case. 
NOTE: 

Apply the bond to the attaching surface of the inside bolt 
hole. 
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• 

• 

• 

• 

36. Support the transfer front and rear cases with transmission 
jacks or the like. 

37. Temporarily install the transfer front case to the transfer 
adapter, using the eight dummy bolts. 
NOTE: 
• Apply the gear oil to the 0-ring section of the transfer oil 

strainer tube . 

38. Shift the 1st gear into position. 
39. Tighten the transfer front case with the eight dummy bolts 

with rotating the input shaft clockwise. 
CAUTION: 
• Be careful to tighten the dummy bolts alternately, evenly 

and diagonally. 
If this operation should fail to be performed, failure to 
observe this caution may disengagement of gear . 
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40. Remove the eight dummy bolts. 
41. Apply the THREE BOND 1216 (made by THREE BOND) to 

the thread section of the bolts, and tighten them. 
Tightening Torque: 29.4-44.1 N·m (3.0- 4.5 kgf-m) 

NOTE: 
• Be sure to tighten the bolts alternately and diagonally. 

(The illustration at the right figure indicates a typical 
example of tightening sequence.) 

42. Install the shift lever retainer subassembly and the control 
shaft with a hexagon bolt (Use new hexagon bolt). 

Tightening Torque: 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 

43. Install the transmission case cover subassembly (see page 
MT-84). 

44. Install the transmission and transfer assembly to the vehicle 
(see pages MT-101 to MT-105). 

MT-100 
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• INSTALLATION 

• 

• 

• 

1. Working from the under vehicle 
( 1) Support the transmission with a transmission jack. 

(2) While supporting the transmission assembly with a 
transmission jack, push in the transmission assembly 
into the engine. 
Tightening Torque: 49.0- 68.6 N·m (5.0- 7.0 kgf-m) 

(3) Tighten the cross member No. 2 with the four bolts on 
both left and right sides bolts. 
Tightening Torque: 39.2- 53.9 N·m (4.0- 5.5 kgf-m) 

(4) Remove the wooden pieces between oil pan and dif
ferential carrier support front bracket. 

(5) Install the transmission mounting to the crossmember 
No. 2 with the two nuts and tighten them. 
Tightening Torque: 58.8 - 78.5 N·m (6.0 - 8.0 kgf-m) 

MT-101 
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(6) Tighten the exhaust pipe support bracket with the three 
bolts. 
Tightening Torque: 

® 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 
Bracket x Transmission 

® 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m) 
Bracket x Exhaust pipe 

{7) Tighten the catalyst converter assembly with the M'o 
nuts on both front and rear side, using the new gaskets. 
Tightening Torque: 36.3- 51.0 N-m (3.7- 5.2 kgf-m) 

NOTE: 
Install the converter in such a way that. 
Arrow marking facing with ground. 
Toward the front exhaust pipe. 

(8) Tighten the bracket to the crossmember No. 3 with the 
three bolts. 
Tightening Torqoe: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m) 

MT-102 
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• 

• 

• 

• 

(9) Install the front propeller shaft and rear propeller shaft 
and f1ghten with the bolts, spring washer and nuts. 

CAUTION: 
Align the mating rnarks put during the removal with each 
others. If this operation should fail to be performed cor
rectly, the propeller shaft may emit abnormal noise or 
vibration during the running. 
Tightening Torque: 58.8- 78.5 N-m (6.0- 8.0 kgf-m) 

(10) Connect the speedometer cable with oil seal to the 
transmission case, using the common tool of plier. 

NOTE: 
• Make sure that the forward end of the speedometer 

cable has positively entered into the sleeve . 

( 11) Connect the coupler of back up lamp and transmission 
position detect switch. 

(12) Connect the clutch release cable subassembly to the 
release fork . 

NOTE: 
• Apply the Lithium base multi purpose grease to the con

necting sections. 

(13) Fill in the transmission and transfer oil through the oil 
filler plug holes. 
TRANSFER 

Oil: API GL-3 or GL-4 
SAE 75W-85 or 75W-90 

Oil Capacity: 1.4 L 

TRANSMISSION 
Oil: API GL-3 or GL-4 

SAE 75W-85 or 75W-90 
Oil Capacity: 1. 7 L 

(14) Check of transmission and transfer checking of oil level 
and leakage oil should be up to the filler plug hole. Add 
oil if low and inspect for oil leakage. 

MT-103 

MANUAL TRANSMISSION 

Mating marks \ 

5mm 
(0 20 InCh) 

WFE!)().MT415 
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MANUAL TRANSMISSION 

(15) Tighten the filler plugs with new gasket. 
Tightening Torque: 29.4 - 49.0 N-m (3.0 - 5.0 kgf-m) 

(16) Tighten the transmission under cover with the eight 
bolts. 
Tightening Torque: 39.2 - 58.8 N·m (4.0 - 6.0 kgf-m) 

2. Working from the vehicle outside 
(1) Jack down the vehicle. 

3. Working from the engine compartment room 
(1) Install the direct-connecting a bolt and tighten it. 

Tightening Torque: 
49.0 - 68.6 N·m (5.0 - 7.0 kgf-m) 

(2) Install the transmission breather hose with a clip. 

MT-104 

• 

• 

WFE90-Mf418 

• 
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• (3) Install the clutch cable to the clutch release fork. Adjust 

• 

• 

• 

the free travel by means of the E-ring. 
Free Travel of Clutch Pedal: 18 - 27 mm 

(4) Connect the battery ground cable to the negaf1ve (-) 
terminal of the battery . 

4. Working from the vehicle interior 
(1) Install the transfer control lever with the four bolts, using 

the new gasket. 
Tightening Torque: 314.7-21.6 N-m (1.5- 2.2 kgf-m) 

NOTE: 
• Apply the Lithium base multi purpose grease to the for

ward end of the transfer control lever. 

(2) Install the transmission control lever with a snap ring, 
using the common tool of snap ring plier . 

CAUTION: 
• Ensure that the snap ring must be inserted in the groove 

section of control shift lever retainer. 

NOTE: 
Apply the Lithium base multi purpose grease to the for
ward end of the transfer control lever. 

(3) Install the shift lever boot with the six bolts. 
(4) Install the floor carpet in a place. 
(5) Install the transmission and transfer shift lever knobs . 

MT-105 

MANUAL TRANSMISSION 
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MANUAL TRANSMISSION 

SSTs • Shape Parts No. Parts Name 

~ 09219-87202-000 Engine overhaul stand 

~ 09219-8 7203-000 Engine overhaul attachment 
(Commercially-available) 

v 09304-87601-000 Replacer input shaft bearing 

~ 09306-87601-000 Replacer counter shaft 
bearing • 

~ 09306-87602-000 Puller counter gear front 
bearing 

~ 09309-8 720 1-000 Transmission bearing 
replacer 

w=:C(J 
09339-87301-000 Shift folk shaft guide w I 

lOCI I 

0 09517-87601-000 Replacer oil seal • 
~~ 09602-87301-000 Counter gear bearing puller 

(;) """'~"'"" c(;)oCOO 09608-87302-000 Axle hub & drive pinion bearing tool s~t 

' 

JiiJ 09950-20017-000 Universal puller . 

WFE90-~IT 426 
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• SERVICE SPECIFICATIONS 
(PART TIME) 

Item 

Speedometer driver gear shaft diameter 

Speedometer shaft bore diameter 

Backlash of each gear 

• Thrust clearance of each gear 

Shift fork groove width 

Synchronizer ring to gear clearance 

TIM clutch No. 1, No.2 hubs & Synchronizer No.1 hub 

• TIM hub No.1, No.2 hubs Sleeves & Reverse gear 

Each hubs x hub sleeves and reverse gear clearance 

1st gear 

2nd gear 

3rd gear 

Input gear 

5th gear 

1st gear 

2nd gea• 

3rd gear 

5th gear 

Reverse gear 

TIM Hub Sleeve 

1st gear 

2th gear 

3rd gear 

4th gear 

5th gear 

Class 

Class 

Each hub sleeves and reverse gear tilt width (Assembled to the each hubs) 

Synchromesh shifting key groove width 
1st gear 

Except 1st gear 

Synchromesh shifting key height 

Output shaft runout 

Thrust clearance of TIM clutch hub No.2 

• MT-107 

2 

1 

3 

2 

1 

3 

MANUAL TRANSMISSION 

Unit" mm 

Specified Allowable Remarks value limit 

at~ 7.96 

a::l:~ 8.10 

0.05. 0.18 -

0.05-0.16 -
0.05-0.14 -

0.05-0.13 -
0.05-0.13 -
0.17-0.30 -
0.10- \).37 -

0.10-0.33 -
0.11-0.30 -
7.05-7.12 7.3 

7.05-7.12 7.3 

0.85- 1.45 0.5 

69.78- 69.84 
Outer 

69.68 - 69.7 4 diameter 

69.58 - 69.64 

69.871 - 69.97 
Bore 

69.971 - 69.87 diameter 

69.67 - 69.77 

0.03-0.19 -

Not to - exceed 0.5 

9.9- 10.1 

11.3-11.5 

5.0- 5.2 4.7 

- 0.05 

Not to Selected 
- exceed 0.1 with the 

snap rings 
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MANUAL TRANSMISSION 

Item Specified Allowable Remarks value limit • 
1st & 2nd shift fork 6.80- 7.00 

6.3 
3rd & 4th shift fork 6.80-7.00 

Contact width Reverse shift fork 15.000- 15.043 15.1 

Gear shift head No.1 
16.1 - 16.2 16.7 

12.1 -12.2 12.7 

Detent sleeve 18.8- 19.2 19.5 

WFE9CJ..MT427 

(Full Time) 
Unit· mm 

Item 
Specified Allowable Remarks 

valve limft 

1st gear 0.05-0.18 -
Backlash of 

2nd gear 0.05-0.16 -
each gear 3rd gear 0.05-0.14 - • 4th gear 0.05-0.13 -

5th gear 0.05-0.13 -
tstgear 0.17-0.30 -

Thrust clearance of 2nd gear 0.10-0.37 -
each gear 

3rd gear 0.10-0.33 -

5th gear 0.11-0.30 -

Output shaft runout - 0.05 

Synchronize· ring to shifting tst gear 9.9- 10.1 
key groove width 

Except gear 11.3- 11.5 

tstgear 

Synchronizer ring to 
2nd gear 

gear clearance 3rd gear 
0.85- 1.45 0.5 

4th gear • 5th gear 

Synchromes1 shift'1ng key height 5.0- 5.2 4.7 

Thrust clearance of TIM clutch Not to 
Selected 

hub No.2 - exceed 0.1 with the 
Snap rings 

2 69.78 - 69.84 
TIM clutch No. 1, No.2 hubs Class & Synchronizer No. 1 hub 1 69.68 - 69.7 4 

3 69.58 • 69.64 

2 69.871 • 69.97 
T/M hub No.1. No.2 hub Class sleeves & Reverse gear 1 69.971 - 69.87 

3 69.67-69.77 

Each hubs x hub sleeves & reverse gear clearance 0.03. 0.19 

Each hub sleeves and reverse gear tilt width - Not to exceed 0.5 
WFE90-MT4 • 

MT-108 
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MANUAL TRANSMISSION 

• TRANSMISSION CASE COVER (PART & FULL TIME) 

Tightening component 
Tightening torque 

kgf-m ft-lb N-m 

1.5-2.0 10.8- 14.5 14.7- 19.6 
TIM case cover x Transmission case 0.7- 1.0 

(only three bolts) 5.1-7.2 6.9-9.8 

Reverse restrict pin holder x T/M case cover 3.0-5.0 21.7-36.2 29.4-49.0 

Back up lamp switch x TIM case cover 3.0-5.0 21.7-36.2 29.4- 49.0 

Set bolt x T 1M case cover 3.0-4.5 21.7-32.5 29.4-44.1 

Shift lock plate x TIM case cover 1.5-2.2 10.8- 15.9 14.7-21.6 

Union x T/tvl case cover 1.3- 1.6 9.4- 11.6 12.7-15.7 

TRANSMISSION (PART & FULL TIME) 

• Tightening component 
Tightening torque 

kgf-m ft-lb N-m 

Cylinder block x T/M case 5.0-7.0 36.2-50.6 49.0-68.6 

Exhaust pipe support bracket x TIM case 1.5-2.2 10.8- 15.9 14.7-21.6 

Bolt tor 5th shift arm x TIM case 4.0-6.0 28.9- 43.4 39.2-58.8 

Bolt for reverse shift arm x T/M case 3.5-5.5 25.3 -39.8 34.3-53.9 

Front bearing retainer x TIM case 1.5-2.2 10.8- 15.9 14.7-21.6 

Counter shaft 5th gear x Lock nut 10.0- 14.0 72.0- 101.0 98.0- 137.0 

• 

• MT-109 
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TRANSMISSION & TRANSFER 
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MECHANISM (PART TIME) ....•.•••...........• TR- 2 

TRANSFER SHIFT & MECHANISM ......•.... TR- 3 
TRANSFER (FULL TIME) ............................ TR- 7 

GENERAL ................................................ TR- 7 
CONSTRUCTION .................................... TR-11 
SHIFT & SELECT MECHANISM •............ TR-15 
SWITCHING TRANSFER FROM 4WD 

TO 2WD DURING TOWING .....•.......... TR-16 
POWER TRANSMITTING ROUTE 

DURING 2WD ...................................... TR-17 
SHIFT & SELECT MECHANISM 

(during 2WO operation) •••••••••....•...•••••• TR-18 
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GEAR & TEETH NUMBER 
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COMPONENTS ....................................... TR-25 
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INSTALLATION ....................................... TR-45 
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(PART AND FULL TIME) ......................... TR-58 
REMOVAL, INSPECTION, 

INSTALLATION .................................... TR-59 
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SET BOLT (ONLY FOR FULL TIME) ... TR-60 
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COMPONENTS ....................................... TR-63 
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TRANSMISSION & TRANSFER 

TRANSFER (PART TIME) 
TRANSFER POWER TRANSMITTING MECHANISM 
When the transfer shift lever is shifted into the 2H position, the power from the transmission output shaft is 
transmitted to the rear wheels through the transfer output rear shaft. Furthermore, when the transfer shift 
lever is shifted into the 4H position, the shift is made into the transfer front drive gear. Then, the power is 
transmitted to the transfer output front shaft through the transfer front drive chain, finally driving the front and 
rear wheels. 
When the transfer shift lever is placed in the 4L position, the shift is made into the transfer low speed input 
gear. Then, the power is transmitted in the following sequence; the transfer countergear, transfer output rear 
shaft, transfer front drive chain and transfer output front shaft. Finally, the power drives the front and rear 
wheels. 

WFE!JO.TR002 

TR-2 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

• TRANSFER SHIFT & SELECT MECHANISM 
4H--;2H 

• 

• 

• 

1. The transfer high & low shift fork shaft is pressed by a ball indicated in Fig. 1. Since this ball engagement 
is so deep that the center of the ball nearly reaches the outer contour of the transfer high & low shift fork 

//Shaft as shown by® in the figure below, the transfer high & low shift fork shaft is in a locked state. 

Transfer front drive 
shift fork shaft 

X-X cross
section 

Transfer high & low 
shift fork shaft 

• 

4H condition 

TR-3 

Transfer 
high & low shift 
fork shaft 

Shift position 

X-X cross-section 

Fig.l 

® 

WfE90-TR003 
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TRANSMISSION & TRANSFER 

2. When tl"e transfer control shaft is shifted from the 4H position to the 2H position, the transfer front drive 
shift fork shaft alone moves to the right, for the transfer high & low shift fork shaft is locked by the ball. If 
there is any difference in rotating torque between the front wheel and the rear wheel at this time, a wait 
mechanism (ie: Compression spring) functions owing to the resistance by a twisting torque between the 
front drive clutch hub and the front drive gear. As a result, the front drive shift fork is kept in the 4H 
cond"ition. When the difference in rotating torque d'1minishes, the front drive shift fork is returned to the 
right by a spring tension, thus switching to the 2H condition. 

Transfer front drive 
shift fork shaft 

Compression 
spring 

Transfer high & low 
shift fork shaft 

Transfer control shaft 

2H condition 

TR-4 

1J \ ... _./ 

Shift position 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

4H-->4L 
1. When the transfer control shaft is switched from the 4H direction to the 4L direction, the transfer shift 

lever moves downward. Thus, the transfer fork shaft pin is erected almost vertically as shown in Fig. 2 
below. Inasmuch as the transfer fork shaft pin is secured to the transfer high & low shift fork shaft, the 
transfer fork shaft pin is erected almost vertically. Consequently, the transfer high & low shift fork shaft 
turns to the left, as shown in Rg. 1 below. Simultaneously the roller moves and fits into the groove of the 
transfer front drive fork shaft. As a result, the transfer front drive shift fork shaft is brought into a locked 
state. 

X-X cross-section 

Transfer front drive 
shift fork shaft 

Transfer high_ & low 
shift fork shaft 

Y-Y cross-section 

Transfer control 
shaft 

Transfer fork 
shaft pin 

Transfer high & low 
shift fork shaft 

Tcaosfec~' high & low 
shJftfork Q 
shaft ::--...: 

Roller 

Transfer fork 
shaft pin 

Transfer front drive 
shift fork shaft 

X-X cross-section 

Fig.1 

4H condition 

TR-5 

Transfer 
control shaft 

Shift position 

Y-Y cross-section 

Fig.2 
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TRANSMISSION & TRANSFER 

2. When the transfer control shaft is shifted to the 4L direction, the transfer high & low shift fork shaft alone 
moves to the right, thereby attaining the 4L condition. 

Transfer high & low 
shift fork shaft 

4L condition 

TR-6 

Transfer control shaft 

Shift position 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

• TRANSFER (Full-time) 
GENERAL 

• 

• 

• 

A full-time 4WO vehicle has been introduced in which a differential (center differential) is provided on the 
transfer rear output shaft in the transfer. This center differential absorbs any difference in rotation betvveen 
the front wheels and the rear wheels which may occur while turning under the 4WD mode or which may be 
generated due to the difference in friction between the front tires and the rear tires . 

Full-time 4WD 

WFE90-ffi007 

TR-7 
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TRANSMISSION & TRANSFER 

TRANSFER (For full-time 4WD vehicle) 
1. Gear specifications 

Unit Nomenclature Gear Nomenclature 

Differential side gear 

Transfer Differential pinion 
(Full-time 4WD) 

j Drive gear 
Sprocket 

j Driven gear 

2. Speedometer gear specifications 

Type of engine 

Item 

j Number of drive gear teeth (Identification) 
Speedometer 

I Number of driven gear teeth (Identification) 

Power train system 

Gear type Number of teeth 

Straight bevel gear 16 

Straight bevel gear 10 

Spur gear 33 

Spur gear 33 

6 

24 

The switching between the free position and the center differential lock position is performed by means of 
the dutch sleeve which is slided in a fore-&-aft d"lrecf1on by the shift fork. Moreover, the clutch section 
employs a dog type. Consequently, the switching between the center differential lock position and the free 

means of the slide of the clutch sleeve. 

Front+ 

TR-8 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

Power transmitting route 
1. When center differential is locked: 

When the transfer shift lever is shifted into the "CENTER DIFF LOCK" position, the differential lock sleeve 
moves to the lock position@. Consequently, the differential case cover is combined with the transfer 
front drive hub, thereby eliminating the differential function of the center differential. As a result, the power 
from the transmission output shaft is d·lstributed evenly to the front and rear wheels under any condition. 
(This condition is the same as the 4WD running period of the part-time 4WD vehicle.) 

Transmission 
output shaft 

Differential case cover 

Differential lock sleeve 

TR-9 

front drive hub 

Chain 

WFE90-TR010 
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TRANSMISSION & TRANSFER 

2. When center differential is free: 
When the transfer shift lever is shifted into the "FULL TIME" position, the power from the transmission 
output shaft is transmitted to the rear wheels in the same way as the center differential locked state. 
However, since the differential lock sleeve moves to the free position @, the differential case is dis
engaged from the transfer front drive hub. As a result, the differential function of the center differential 
becomes operative. 

output 

Differential 

i i 

Differential 
lock sleeve 

front drive hub 

(Free) 

Chain 

TR-10 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

• CONSTRUCTION 

• 

• 

• 

1. Center differential 
The construction is the same as that of the hithertcr employed differential. The center differential is 
spline-connected to the output shaft of the transmission through the transfer input hub. 
These components transmit the driving power of the transmission output shaft to the center differential. 
Moreover, the transfer output shaft is spline- connected to the side gear in the center differential indicated 
at the left side of the figure below. Therefore, the driving power is transmitted to the rear wheels. 
The side gear indicated at the right side of the f1gure below is spline-connected to the transfer front drive 
hub. The driving power from the side gear is transmitted to the front drive gear by the front drive clutch 
sleeve. Consequently, the driving power is transmitted to the front VY'heels. 

(1) Function of center differential 
When the center differential operates in the free state as indicated in the figure below, the center 
differential section absorbs any difference in rotation between the front wheels and the rear wheels 
while the vehicle is turning. As a result, smooth running is assured . 

Differential case cover 

Output shaft 
(Transmission) 

Side gear 

Differential lock sleeve 

Transfer 

TR-11 

hub 
Front drive gear 

Front drive 
clutch sleeve 

WfE9(HR012 
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TRANSMISSION & TRANSFER 

2. Transfer oil pump body subassembly 
The transfer oil pump body subassembly is installed to the transmission output rear shaft. The transfer 
oil pump body subassembly forcibly lubricates each of the differential gear section, needle roller bearing 
and rear output bush. 

Check ball for relief valve 

Trochoid pump 

WFE9Q.Tll0t3 

3. Transfer input hub 
The transfer input hub is provided to transmit the driving power from the transmission output rear shaft 
to the center differential. The transfer input hub is spline-connected to the transmission output rear shaft 
and differential case. 

WFE90-B014 

TR-12 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

4. Transfer output front shaft 
The shape of the tooth is different from that for the part-time 4WD vehicle. A groove is provided at the 
shaft section for the purpose of distinguishing this part from that for the part-time 4WD vehicle. 

5. Transfer output rear shaft 
The shape is different from that for the part-time 4WO vehicle . 

TR-13 

Groove for identification purpose 
(Fu!l-time 4WD vehicle only) 

WFE90-TR0\6 
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TRANSMISSION & TRANSFER 

6. Transfer front drive gear 
The shape of the tooth is different from that for the part-time 4WD vehicle. 
As for the tooth profile, the transfer front drive gear employs a spur gear. The transfer front drive gear 
comes in three kinds because of installation requirements. 

r--- d__ 

® 

l..-- f 
WFE90-TR017 

Transfer front drive gear specifications 
Unit mm 

Dimension® Classification 

87.28- 87.34 2 

87.18-87.24 1 

87.08- 87.14 3 

WFE90-Tl'l018 

7. Transfer front drive chain 
The trar.sfer front drive chain adopts a random chain for the full-time 4WD vehicle. 

WFEOO-TR019 

TR-14 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

• SHIFT & SELECT MECHANISM 

• 

• 

• 

1. When shifting from "CENTER DIFF LOCK" to "FULL TIME": 
The ball in Fig. 2 is pressed by the spring and it is held down to the groove (j in the figure below) of the 
transfer front drive shift fork shaft. Consequently, the transfer front drive shift fork shaft is locked. 

Transfer differential lock shtft fork shaft 

Transfer front drive shift fork shaft 

Fig. 1 "CENTER DIFF LOCK" condition Fig. 2 X-X cross-section 

WFE9CHA020 

When the transfer control shaft is shifted from the "CENTER DIFF LOCK" position to the "FULL TIME" position, 
the transfer front drive shift fork shaft is locked by the ball. Thus, the differential lock shift fork shaft alone 
moves to the right. At this time, if there is any difference in rotating torque between the front wheels and the 
rear wheels, the wait mechanism functions between the transfer front drive hub and the differential case 
owing to the twisting torque resistance. As a result, the transfer differential lock shift fork is held in the 
"CENTER OIFF LOCK" state. When the difference in rotati~g torque diminishes, the transfer differential lock 
shift fork returns to the right by a spring tension, thus switching to the "FULL TIME" condition . 

Transfer differential lock shift fork shaft 

I 

Transfer front drive shift fork shaft 

"FULL TIME" condition 

TR-15 

Transfer 
control shaft 

WFE9Q.TR021 
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TRANSMISSION & TRANSFER 

Switching transfer from 4WD to 2WD during towing 
It becomes necessary to switch the full-time 4WO vehicle to the 2WD condition when the vehicle is towed or 
it is placed on the rollers of a speedometer tester during speedometer check or the like. 
On the full-time 4WD Rocky, it is possible to switch it to the 2WD condition, following the procedure given 
below. (However, this procedure is described for the switching at the time of towing or vehicle inspections. 
Therefore, never drive the vehicle always under the 2WD mode.) 

1. Procedure for switching from 4WD to 2WD 
(1) Jack up the vehicle. 

2. 

(2) Loosen the bolt located at the lower section of the 
retainer in the right figure. 

(3) Pull down the bolt which was loosened in the step (2) 
as tar as it will go, as indicated in the right figure. 

(4) Operate the transfer control lever as indicated in the 
right figure so as to switch to the 2WD condition. 

Procedure for switching from 2WD to 4WD 
Switch the transfer control lever to the ~DIFF LOCK" posi-
tion. Tighten the bolt. 

Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m ) 

TR-16 

FULL TIME C2wlf:: 

I 
--- ~-::: ___ ; 

' 
CENTER 

DIFF LOCK 

"""""""' 
FULL TIME :-2w·o-·: 

I 
'----~-----' 

CENTER 
DIFF LOCK 

<:::----~ 

"""'""""' 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

Power transmitting route during 2WD 
When the transfer shift lever is shifted to the 2WD position for the purpose of towing or speedometer check 
on the rollers of a speedometer tester, the front drive shaft lock sleeve moves to the right. Consequently, 
the transfer front drive hub is disengaged from the transfer front drive gear. Namely, the power from the 
manual transmission output shaft is not transmitted to tre front wheels, thus switching to the 2WD condition 
where only the rear wheels are driven . 

Transmission 
output shaft 

Transfer 
front drive hub 

TR-17 

Front drive shaft lock sleeve 

front drive ge;:,r 

WFE90--TR027 
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TRANSMISSION & TRANSFER 

SHIFT & SELECT MECHANISM (during 2WD operation) 
Normally, the right-&-left movement of the transfer shift lever is restricted by the shift-preventive bolt as 
indicated in Fig. 2. Therefore, the transfer shift lever operates the differential lock shift fork shaft only. 

Transfer differential lock shift fork shaft 

Transfer pontrollever 

Transfer front drive shift fork shaft 

Fig.1 Fig.2 

Here, when the shift-preventive bolt is loosened and pulled down as far as it will go, the shift lever can move 
in a right-&-left direction as indicated in Fig. 2 below. 
Moreover, when the transfer shift lever is shifted as indicated in the figure below, the transfer fork shaft pin 
secured to the transfer front drive shift fork shaft erects alrrost vertically. Consequently, the transfer control 
shaft turns to the !eft, as indicated in Fig. 1 below. Simultaneously, the roller moves and fits into the groove 
of the differential lock shift fork shaft. As a result, the differential lock shift fork shaft is brought into a locked 
state. 

Transfer differential lock shift fork shaft 

"-')', '--L __ JJJ===:JJI X-X cross-secti:m 
Transfer front drive 
shi:'t fork shaft Transfer 

Tcac,fec ~(coct~~~haft(~ 
fork shaft - 0 L) ,_ 

P" ·. . ~0 
X-X cross-section 

TR-18 

Fig. 1 

Shift-preventive bolt 

Fig. 2 

WFE9CHR029 

• 

• 

• 

• 
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TRANSMISSION & TRANSFER 

When the transfer control shaft is shifted as indicated in the figure below, the transfer front drive shift fork 
shaft alone moves to the right, thus switching to the 2WD condition. 

Transfer differential lock shift fork shaft 

Transfer front drive shift fork shaft 

"2WD" condition 

Position Switch 
The switch is turned "ON" when the dlfferential lock shift fork 
shaft is moved from the "FULL TIME" side to the "CENTER DIFF 
LOCK" side. 

TR-19 

DIFF LOCK) 

(During FULL TIME) 
Off 
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LUBRICATING MECHANISM 
The trochoid type oil pump driven by the transmission output shaft forcibly lubricates the bearing, center 
differential, rear output bush and so forth of the transfer equipped with the center differential (for the full-time 
4WD vehicle). 
The lubrication of the oil pump is performed as follows: The oil is filtered by a strainer and sucked through 
the oil tube by the pump. Then, the oil is distributed to lubricate each section after its pressure has been 
regulated to a constant level by a relief valve. 

Transfer oil pump body 

01ftube 

Check ball for relief valve 

Transfer oil pump body 

WFE90--1FI032 
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• FILLING PORT OF TRANSFER OIL 

• 

• 

• 

The oil filling port is provided at the lower side of the rear output retainer. 
When changing the oil, drain the oil from the drain plug located at the lower/back side of the transfer. Fill 
oil from the oil filling port up to the following level. 

Transfer oil to be used 
Ammix super transmission gear oil multi SAE75W-85 
(equivalent to API classification GL-3) 

Oil amount: 1. 7 L (total amount) 

TR-21 
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Transmission and transfer gear ratio specifications • [ }: General specification 

1st gear 3.752 

2nd gear 2.182 

Gear ratio 3rd gear 1.428 [1.529) 

Transmission 4th gear 1.000 

5th gear 0.865 

Reverse gear 3.942 

Kind API Gl-3 or GL~4 SAE 75W-85 a 
Oil used 75W-90 

Capacity 1.7L 

Gear ratio 
High gear 1.000 

Low gear 1.754 (part time only) 
Transfer 

Kind API GL-3 or GL-4 SAE 75W-85 or 
Oil used 75W-OO • Capacity 1.4L 

Transmission and transfer teeth number 
[ ]: General specification 

Input shaft gear 23 

Driven gear 34 

1st gear 13 

Counter gear 2nd gear 21 

3rd gear 30 [29] 

Transmission 5th gear 41 

Reverse gear 12 

1st gear 33 

2nd gear 31 
Output gear 

3rd gear 29 [30] • 
5th gear 24 

Reverse gear 32 

Reverse idle gear 23 

Input shaft gear 33 

Counter gear 
Driven gear 32 

Transfer Low gear 21 

Output shaft gear 38 

Sprocket 
Driven gear 33 

Drive gear 33 

• TR-22 
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• TROUBLE SHOOTING 

Symptom Possible causes Checking points 

Noise emitted from gear Malfunctioning control-related 
Check control-related components. Slipping out of gear components 

Abnormal noise from bearing Bearing seizure, Abnorma· wear Check bearing and gear for seizure. 

Malfunctioning control-related Check control-related components. 

Hard shifting 
components 

Improper contact of synchronizer Check synchronizer rings. rings 

• 

• 

• TR-23 
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TRANSMISSION & TRANSFER 
1. The Ferroza models are available with either a full-time transmission with transfer assembly or a part-time 

transmission with transfer assembly; the latter being used only in conventional models. The coating colors 
for identification between the full-time transmission with transfer assembly and the part-time transmission 
with transfer assembly are as follows: 

A: Identification marking position 

A European Australian I General 

Partt1me Blue ~ Pink 

Full time I White ~ ~ 

Front .. 
B: Lot number inscription position 

Ex/a/9/v/AH /a/s/s/ 

Front .. 

WFE90-lA007 

TR-24 
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• TRANSFER (PART TIME) 
COMPONENTS 

• 
T/M Output shaft 

• 

• TR-25 
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0: Tightening torque 
Unit : N·m (kgt-m) * : Non-reusable parts 

: Selection parts 
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G) Transfer high & low clutch sleeve 
® Transfer output rear shaft 
@ Needle roller bearing 
@ Transfer low speed output gear 
@ Transfer output gear thrust washer 
® Radial ball bearing 
(j) Front drive clutch hub 
® Transfer output shaft spacer No. 2 
@ Transfer front drive gear bearing inner race 
® Needle roller bearing 
4}1 "E" ring 
@ Transfer high & low shift fork 
@ "E" ring 
19 Bolt 
@ Gasket 
@Spring 
@Ball 
@ Transfer high & low shift fork shaft 
@ Radial ball bearing 
® Transfer counter gear 
@ Sub-gear No. 2 
@ Washer plate 
@ Conical spring washer 
@ Snap ring 
® Radial ball bearing 
@ Transfer front drive gear sleeve 
@ Transfer front drive chain 
@ Transfer front drive gear 
@ Transfer output gear thrust washer 
@ Radial ball bearing 
® Lock nut 
®Ball 
@ Speedometer drive gear 
® Snap ring 
® Transmission position detecting switch 
@ Gasket 

@ RoUer 
@Roller 
@Spring 
@I Bolt 
@Gasket 
@Ball 
@ Transfer front drive shift fork shaft 
@ "E" ring 
@ Spring 
@ "E" ring 
@ Transfer front drive shift fork 
@ Radial ball bearing 
@ Transfer output front shaft 
~ Radial ball bearing 
® Extension housing dust deflector 
®Oil seal 
@Tight plug 
® Transfer front case subassembly 
® Transfer oil supply pipe 
® Transfer case gasket 
® Transfer rear case 
@ Lock nut 
~ Bearing 
8 Transfer low speed input gear 
~ Sub--gear No. 1 
@ Washer plate 
I@ Conical spring washer 
9 Snap ring 
@ Radial ball bearing 
IS Oil seal 
® Transmission output shaft 
@ Exhaust pipe support bracket 
IS Engine hanger 
@ Transfer adapter subassembly 
@ Straight pin 
@ Hexagon bolt 

TR-26 
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• TRANSFER REMOVAL 

• 

• 

• 

1. Install the transmission with transfer on the overhaul stand, 
using the following SSTs. 

SST: 09219-87202-000 
09219-87203-000 

2. Place a wooden plate(s) or any other suitable materials on 
the overhauling stand, as shown in the diagram at right. 

3. Support the transfer front case and transfer rear case with 
a transmission jack . 

4. Remove the control shaft with installed the shift lever 
retainer subassembly by removing the hexagon bolt. 
NOTE: 
• When disconnecting the control shaft from the shift & 

select No. 1 shaft, care must be exercised as to the "0" 
ring which may be detached during the removaL 

5. Remove the breather hose by detaching a clip . 

6. Remove the transfer shift lever retainer and gasket by 
removing the four bolts. 
(As for the disassembly/assembly and inspection for the 
removed parts, see page TR-59.) 

TR-27 
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7. Remove the speedometer sleeve lock plate by removing 
the bolt 

8. Remove the speedometer sleeve, using the standard tool 
of flat driver arrow to remove the speedometer sleeve. 

9. Removal of transfer output shaft bearing retainer 
(1) Remove the eight bolts. 

(2) Remove the transfer output shaft bearing retainer by 
tapping the both right and left ribs section, using the 
wooden bar with plastic hammer lightly. 

(3) Remove the gasket 
NOTE: 

Never reuse the removed gasket. 

10. Remove the control shaft lower No. 1 bracket with installed 
the shift & select shaft and control shaft by removing the 
two hexagon bolts and the bolt. 

TR-28 

• 

• 
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11. Detach the snap ring. Remove the speedometer driven 
gear and ball. 
NOTE: 
• Never reuse the removed snap ring. 

12. Remove the transmission case cover subassembly by 
removing the seven bolts and the reamer bolt® . 

13. Interlock the 1st gear and the 3rd gear. 

14. Raise the lock section of the lock nut. 
15. Remove the lock nut from the transfer output rear shaft, 

using the following SST. 
SST: 09326-20022-000 

NOTE 
Never reuse the removed lock nut. 

16. Remove the torsion bar spring, using the standard tool of 
flat driver . 

TR-29 
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17. Drive out the slotted pin of the transfer front drive shift head. 
Remove the transfer front drive shift head. 

18. Remove the transfer fork shaft pin. 

19. Remove the "E" ring. Remove the transfer high & low shift 
head. 

20. Remove the "E" ring. 

21. Drive out the slotted pin of the transfer front drive shift head 
No. 2. Remove the transfer front drive shift head No. 2. 

TR-30 

• 

• 

• 

• 
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• 22. Remove the transfer rear case by removing the eight bolts. 

• 

• 

• 

23. Remove the transfer rear case by lightly tapping the ribs 
section using the wooden bar with plastic hammer . 

24. Remove the gasket and transfer oil supply pipe . 

25. Remove the bearing, using the following SSTs. 
SST: 09950-20017-000 
SST: 09956-00010-000 

TR-31 

TRANSMISSION & TRANSFER 

:: L~ 
,' ', I 

' ,,-{/; / (~ 
\ II ', \ _) 

L~* ·''~ 
/\\ 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


TRANSMISSION & TRANSFER 

26. Remove the transfer output gear thrust washer. 
27. Remove the transfer front drive chain and transfer output 

gear together with the transfer output front shaft. 
NOTE: 
• Lightly lapping the transfer front shaft A with a plastic 

hammer. 
• Pull out the transfer output rear shaft and transfer front 

shaft with installed the transfer front drive chain toward 
you B. 

28. Remove the needle roller bearing and transfer front drive 
gear bearing inner race. 

29. Remove the transfer output gear thrust washer. 

30. Remove the transmission position detect switch and gasket. 
NOTE: 
• Never reuse the removed gasket. 

31. Remove the roller, using the standard tool of magnet hand. 

TR-32 

• 

• 

• 
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32. Remove the lock bolt of the transfer front drive shift fork 
shaft and gasket. 
NOTE: 

Never reuse the removed gasket. 

33. Remove the compression spring and ball, using the stand
ard tool of magnet hand . 

34. Remove the lock bolt of the transfer high & low shift fork 
shaft and gasket. 
NOTE: 

Never reuse the removed gasket. 

35. Remove the compression spring and ball, using the stand
ard tool of magnet hand . 

36. Turn the transfer front drive shift fork shaft 180 degree and 
then, remove the following parts in a set. 
• Transfer front drive gear sleeve 
• Transfer front drive shift fork 
• Transfer front drive shift fork shaft 
• Needle roller bearing 
• Transfer front drive gear bearing inner race 

TR-33 
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37. Remove the transfer front drive clutch hub and transfer 
output shaft spacer. 
(As for the inspection for the removed parts, see page 
TR-41.) 

38. Remove the roller, using the common tool of magnet hand. 

39. Remove the transfer front case by removing the seven bolts. 

40. Remove the gasket on the transfer adapter, using the gas~ 
ket scraper. 
NOTE: 

Be very careful not to scratch the attaching surface. 

TR-34 
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• 
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41. Remove the two "E" rings at the front and rear that retain 
the transfer high & low shift fork in the thrust direction. 
NOTE: 
• Never reuse the removed ~E" rings. 

42. Remove the transfer high & low shift fork. 

43. Pull out the transfer high & low shift fork shaft toward you . 

44. Detach the stop ring of the transfer output rear shaft bear
ing. 

45. Remove the transfer output rear shaft, using a press . 

46. Press the transfer counter shaft, using the following SST. 
SST: 09310-87102-000 

TR-35 
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47. Set the disc-shaped plate (C) on the oil seal, using the 
following SST. Remove the dust deflector. 

SST: 09950-20017-000 
(DiscMshaped plate (C) that is a part of 
09950-20017 -000) 

48. Remove the oil seal with a screwdriver. 
CAUTION: 
• Never reuse the removed oil seal. 

DISASSEMBLY OF TRANSFER OUTPUT FRONT 
SHAFT 
1. Set the following SST in a vice with transfer output front shaft 

installed. 
Remove the bearing at the rear side of the transfer output 
front shaft, using the following SST. 

SST: 09950-20017-000 

Remove the bearing at the front side of the transfer output 
front shaft. 

SST: 09950-20017-000 

DISASSEMBLY OF TRANSFER OUTPUT REAR 
SHAFT 
1. Remove the bearing from the transfer output rear shaft, 

using the following SSTs. 
SST: 09950-20017-000 

09956-00010-000 

2. Remove the transfer output gear thrust washer from the 
transfer output rear shaft. 

TR-36 

• 
09950-200 17-000 

• 

09950-20017-000 • 
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3. Remove the conical spring washer. 

4. Remove the washer plate. 

5. Remove the sub gear No. 2. 

INSPECTION (FRONT DRIVE CHAIN) 
1. Check the contacting surface of the transfer front drive 

chain with each gear for damage. 

2. Transfer front drive gear 
(1) Check the contacting surface of the transfer front drive 

gear with the transfer front drive chain for damage. 

TR-38 

• 

• 

• 
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3. Measure the dimens'1on of the transfer front dr'lve gear and 
the differential lock sleeve shown in the right figure. Make 
sure that the clearance (A) between this gear and the dif
ferential lock sleeve may conform to the specification. 

Specified Value: 0.03 - 0.19 mm 

(1) The outer diameter dimension of the transfer front drive 
gear has been machined in accordance with the bore 
dimension of the differential lock sleeve. If either part 
exceeds the specified value above, be certain to 
replace them as a set. 

CAUTION: 
If either part which has exceeded the specified value 
should be used against this caution, it would cause slip
ping-out-of-gear and or emanation of abnormal noise. 

(2) With the differential lock sleeve assembled to the trans
fer front drive gear, measure the tilt width at the section 
{B) of the differential lock sleeve. 
Specified Value: Not to exceed 0.5 mm 

NOTE: 
If the tilt width of the differential Jock sleeve exceeds the 
above specified value, be certain to replace those parts 
of the transfer front drive gear and differential lock sleeve 
as a set 

Unit" mm 

Classification Bore dimension Outer dimension 

/No. Differential lock sleeve T/F front drive gear 

2 87.371-87.47 87.28- 87.34 

1 87.271 - 87.37 87.18- 87.24 

3 87.17-87.27 87.08-87.14 

INSPECTION 
(TRANSFER HIGH & LOW CLUTCH SLEEVE) 
1. Using vernier calipers, measure the installation width of the 

transfer high & low clutch sleeve with the transfer high & 
low shift fork. 

Unit mm 

~m Specified value Allowable limit 
p 

Transfer high & low 7.05- 7.12 7.3 
clutch sleeve 

TR-39 
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Differential 
lock sleeve 

Differential 
lock sleeve 

(8) 

T/F front drive gear 

I 

T/F front drive gear 

I 

WFE90-TFIOOB 

WF£90-TR099 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


 
 

TRANSMISSION & TRANSFER 

2. Transfer high & low shift fork 
Using vernier calipers, measure the contact width of the 
transfer high & low shift fork with the transfer high & low 
sleeve. 

Unit· mm 

~ Specified value Allowable limit 
e 

Transfer high & low 6.80. 7.00 6.3 shift fork 

3. Rotate the bearing inner race by applying a force with your 
finger. Check to see if the bearing inner race rotates 
smoothly without any binding. 

4. Transfer low speed output gear 
Check transfer row speed output gear for wear or damage. 

5. Transfer output rear shaft 
Measure the (A) section, transfer output rear shaft, using 
the micrometer. 

Unit· mm 

1"-.. Item 
Specified value Allowable limit 

Measuring point "' Section (A) in right 41.975-41.991 41.960 figure 

6. Transfer counter gear 
Check transfer counter gear for wear or damage. 

TR-40 

• 

• 
WFE90-Ti1101 

WFE90-Til102 

!I • IIIli\ a 
t 
(A) 

WFEOO.TA103 

• WFEOO.TR104 
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7. Sub gear No. 2 
Check sub gear No.2 for wear or damage and deformation. 

8. Transfer front drive clutch hub 
Check transfer front drive clutch hub for damage . 

9. Transfer front drive shift fork 

10. 

Check the contact width transfer front drive shift fork with 
the transfer front drive gear sleeve. 

UnF.· mm 

" Item Specified value Allowable limit 
Nomenclature ' Dimension of 
transfer front drive 6.8-6.9 6.3 shift fork, as shown 
in right figure 

Measure the dimension (A) of the transfer output and (B) of 
the transfer high & low clutch sleeve as shown in the right 
figure. Make sure that the clearance (X) between this shaft 
and the sleeve may confirm to the specification. 

Specified Valve: 0.03 - 0.19 mm 

( 1) The outer diameter dimension of the transfer output rear 
shaft has been machined in accordance with the bore 
dimension of the transfer high & low clutch sleeve. If 

TRANSMISSION & TRANSFER 

WFE90-TR105 

WfE90.TR107 

Transfer high & low clutch sleeve (B) 

(X) 
I 

Transfer output 
rear shaft (A) 

either part exceeds the specified value above, be cer- Front 

tain to replace them as a set. .. 
CAUTION: 

• If either part which has exceed the specified value 
should be used against this caution, it would cause slip
ping-out of gear and or emanation of abnormal noise . 

TR-41 
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(2) With the transfer high & low clutch sleeve assembled to 
the transfer output rear shaft, measure the tilt width at 
the section (Y) of the transfer high & low clutch sleeve. 
Specified Value: Not to exceed 0.5 mm 

NOTE: 
If the tilt width of the transfer high & low clutch sleeve 
exceeds the above specified value, be certain to replace 
those parts of the transfer output rear shaft and transfer 
high & low clutch sleeve as a set. 

un·t mm " 
Classification 

Bore dimension Outer dimension 

/No. T/F high & low T /F output rear shaft clutch sleeve 

2 69.871 ~ 69.97 69.78- 69.84 

1 69.771 - 69.87 69.68- 69.74 

3 69.67 - 69.77 69.58 - 69.64 

11. Needle roller bearing 
Check to see if any foreign matter is caught needle roller 
bearing and that the bearing exhibits any damage. 

12. Inspection (Transfer shift head-related parts) 
(I) Check the following parts for damage. 

(1) Transfer front drive shift head No.2 
(2) Transfer high & low shift head 
(3) Transfer front drive shift head 

NOTE: 
Do not install the front drive shift head No.2 for full time, 
as the (A) section for part time is shorten than full time. 

(2) Check the section (A) of the transfer fork shaft pin 
shown in the right figure for wear. 

TR-42 

Transfer high & low clutch sleeve 

Front .. 

~ 
(3) 

I Transfer output 
rear shaft 

WFE90-TR109 

WfE90.-lR110 

,~(~ 
(1) 

WFEOO-TR111 

~) 
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(3) Measure the contact width of the transfer high & low 
shift head with the transfer control shaft. using vernier 
calipers. 

U ft mm " ' 
~m Specified value Allowable limit 

p 

Transfer high & low 16.000 ~ 16.070 16.2 
shift head 

(4) Measure the contact width of the transfer front drive sh'rft 
head with the transfer control shaft, using vernier 
caliper. 

~m Specified value 
p 

Transfer front dr'1ve 16.000. 16.070 
shift head 

13. Transfer output front shaft 
Check for wear or damage. 

ASSEMBLY 

U it mm " ' 
Allowable limit 

16.2 

(TRANSFER OUTPUT FRONT SHAFT BEARING) 
1. Press the radial bearing into the transfer output front shaft, 

using the following SSTs. 
SST: 09309-87201-000 

09237-0001 0-000 

TR-43 
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ASSEMBLY 
1. Drive a new dust deflector into position, using a hammer. 

For this installation, place a wooden block on the dust 
deflector so that the deflector may not be deformed. 

2. Press a new oil seal, using the following SST. 
SST: 09309-87201-000 

3. Apply lithium base multi purpose grease to the lip section 
of the oil seal. 

ASSEMBLY OF TRANSFER COUNTER GEAR 
1. Install the sub gear No. 2. 

2. Install the washer plate. 

3. Install the conical spring washer. 
CAUTION: 

Ensure that the conical spring washer must be installed 
with in expanded side facing toward the sub gear No. 2. 

TR-44 

Oust 
deflector 

WFE90-1FI117 

WfE90.TII116 
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• 

• 
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4. Install the new snap ring, using the standard tool of snap 
ring plier. 
NOTE: 
• Ensure that the snap ring should be installed to the 

groove section of the transfer counter gear securely. 

ASSEMBLY OF TRANSFER OUTPUT REAR SHAFT 
1. Apply the gear oil to the needle roller bearing and then, 

install to the transfer output rear shaft . 

2. Install the transfer low speed output gear as shown in the 
right figure illustration. 

3. Install the transfer output gear thrust washer to the transfer 
output rear shaft . 

TRANSFER INSTALLATION 
1. Temporarily install the transfer counter gear to the transfer 

front case . 

TR-45 
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2. Install the transfer output rear shaft to the transfer front case. 

3. Install the transfer high & low clutch sleeve to the transfer 
output rear shaft. 

NOTE: 
Be sure to install the sleeve in such a direction that the 
grooved section, as indicated in the right figure, comes 
at the front side (transfer low speed output gear side). 

4. Rotate the transfer front case through 180 degrees. 
5. Temporarily press the transfer output rear shaft bearing into 

position using the fol!owing SST: 
SST: 09309-87301-000 

6. Attach the stop ring of the transfer output rear shaft bearing. 

TR-46 

Front ---

-I'-

-Rear 

_I/ 

09309-87301-000/ 
I 
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7. Turn over the transfer front case. 
CAUTION: 

Ensure thatthe gear must be engaged between subgear 
No. 2 of the transfer counter shaft and transfer low speed 
output gear. 
If the above operation should fail to be performed, failure 
to observe this caution may cause deformation of the 
transfer counter shaft subgear No. 2. 

8. Press the transfer output shaft rear bearings into position 
using the following SST: 

SST: 09309-87301-000 

9. Press the transfer counter gear . 

10. Insert the transfer high & low shift fork shaft into the transfer 
front case. 
CAUTION: 

Ensure that the transfer high & low shift fork shaft is 
longer than the transfer front drive shift fork shaft, prior 
to install the shaft. 

11. Installation of the transfer high & low shift fork 
(1) Insert the transfer h·1gh & low sh.1ft fork shaft into the hole 

of the transfer high & low shift fork. 
CAUTION: 

Ensure that the E-marking on the transfer high & low 
shift fork faces toward the front side. 

(2} Install the new two "E" rings on both rear and front of 
the transfer high & low shift fork . 

TR-47 
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12. Apply the gear oil to the radial ball bearing of the transfer 
counter shaft. 

13. Remove the remaining gasket on the transfer adapter with 
gasket scraper. 
NOTE: 
• Be very careful not to scratch the attaching surface. 

Apply the following bond to the transfer front case attaching 
surface of the transfer adapter and the threaded portion of 
the attaching screw. 

Bond: Three Bond 1216 (Three Bond made) 

14. Installation of the transfer front case 
(1) With using the two to four dummy bolts, temporarily 

install the transfer front case to the transfer adapter. 

{2) Brought the transfer front case into carefully/slowly con
tact with the transfer adapter, while rotating the transfer 
rear output shaft with clockwise or counterclockwise 
directions. 

CAUTION: 
• Be carefully to proceed this jos. 

If this operation should fail to be performed, failure to 
observe this caution may cause deformation of subgear 
No.1. 
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(3) Remove the dummy bolts. 
Apply the following bond to the threaded section of the 
attaching bolts and then tighten the transfer front case 
subassembly with the eight bolts. 
Bond: Three Bond 1216 (Three Bond made) 
Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m) 

NOTE: 
Be sure to tighten the bolts alternately and diagonally. 
(The illustration at the right figure indicates a typical 
example of the tightening sequence.) 

15. Pull the transfer high & low shift fork shaft until the cut-out 
section A meet with swelling section of the transfer front 
case B. 

16. Insert the transfer high & low shift fork shaft with the present 
condition to the transfer front case . 

• 17. 
18. 

Install the ball and compression spring in this sequence. 
Tighten the bolts, using a new gasket. 

• 

Tightening Torque: 18.6 - 30.4 N-m (1.9 - 3.1 kgf-m) 

19. Insert the roller, using the standard tool of magnet hand. 

20. Install the transfer front drive clutch hub and transfer output 
shaft spacer . 
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21. Install the transfer output shaft space No. 2 (A) and transfer 
front drive gear bearing inner race (B) to the transfer output 
rear shaft. 

22. Apply the gear oil to the outer periphery of the transfer front 
drive gear bearing inner race and needle roller bearing. 

23. Install the needle roller bearing to the transfer output rear 
shaft. 

24. Install the transfer front drive gear sleeve, transfer front 
drive shift fork and transfer front drive shift fork shaft in a 
set. 
CAUTION: 

Use the new two ~E" rings. 

NOTE: 
• The transfer front drive gear sleeve should be installed 

in the correct direction as indicated in the right figure. 
Be sure to install the sleeve in such a direction that the 
gear chamfered section (A) as indicated in the right 
figure, comes at the front side (transmission case side). 

25. Install the ball and compression spring to the transfer front 
case in this sequence. 
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26. Tighten the bolt with a new gasket. 
Tightening Torque: 18.6-30.4 N·m (1.9- 3.1 kgf-m) 

27. Install the roller. 
28. Tighten the transmission position detect switch with a new 

gasket. 
Tightening Torque: 29.4 - 49.0 N-m (3.0 - 5.0 kgf-m) 

29. Install the front drive chain to the following parts. 
( 1) Transfer output gear 
(2) Transfer output front shaft 

30. Apply the lithium based multi purpose grease to the follow
ing sections . 
(1) Outer periphery of the spline section in the transfer 

output shaft 
(2) Inner periphery of the bush 
(3) Lip section of the oil seal 

31. Install the front drive chain with the related parts to the 
transfer front case, using following SST with a plastic ham
mer. 

SST: 09309-87201-000 

NOTE: 
• Be very careful to not damage the lip section of the oil 

seal during the installation . 

TR-51 

TRANSMISSION & TRANSFER 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


TRANSMISSION & TRANSFER 

32. Apply the gear oil to the attaching surface of the transfer 
front drive gear 

33. Instal! the transfer output gear thrust washer. 

34. Install the oil supply pipe to the transfer front case. 
CAUTION: 

Be sure to securely insert the transfer oil supply pipe as 
far as it will go. Failure to observe this caution may cause 
seizure of the transfer. 

35. Install the bearing to the transfer output shaft and rear shaft 
with a plastic hammer alternately, using the following SST. 

SST: 09309-87301-000 

CAUTION: 
Ensure that the seal surface of the bearing comes in the 
transfer rear case. Failure to observe this caution may 
cause seizure of the bearing. 

36. Apply the gear oil to the following bearings at the rear side. 
• Transfer counter gear 
• Transfer output front shaft 

TR-52 

• 
(Hook section) 

• 

• WFE90-TR158 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

37. Install the transfer rear case with a new gasket interposed. 
NOTE: 
• Be sure to securely install the transfer rear case alter

nately and evenly in the A and B sections with a plastic 
hammer. 

38. Tighten the transfer rear case with the eight bolts. 
Tightening Torque: 29.4- 44.1 N-m (3.0- 4.5 kgf-m) 

NOTE: 
• Be sure to tighten the bolts alternately and diagonally 

{the right figure illustration indicates a typical example of 
tightening sequence) 

39. Lightly drive a new slotted pin into transfer front drive shift 
head No. 2 in advance. 

40. Insert transfer front drive shift head No.2 into the transfer 
front drive shift fork shaft, then insert a pin punch, as a 
guide, and install the slotted pin lightly tapping it with a 
hammer. 

41. Attach the new E-ring to the transfer high & low shift fork 
shaft. 

• 42. Install the transfer high & low shift head to the shaft. 

• 

43. Attach the new E-ring on the transfer high & low shift fork 
shaft. 

44. Insert the transfer fork shaft pin into the transfer high & low 
shift fork shaft . 
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45. Lightly drive the new slotted pin into the front drive shift 
head in advance slotted pin. 

46. Insert the transfer front drive shift head into the transfer front 
drive shift fork shaft, then insert a pin punch, as a guide. 
and install the slotted pin lightly tapping it from above with 
a plastic hammer. 

47. Install the transfer fork shift pin. 
CAUTION: 
• The cut section (A) of the transfer fork shaft pin should 

be faced toward the transfer front drive shift head during 
the installation, as shown in the right figure. 

• Failure to observe this caution may cause trouble in the 
transfer operation. 

48. Install the torsion spring. 

49. Interlock the 1st and 3rd gears. 

50. Tighten the transfer output rear shaft by means of the lock 
nut. Proceed to stake the lock nut with a chisel or the like, 
using the following SST. 

SST: 09326·20022·000 
Tightening Torque: 137.0- 196.0 N-m 

(14.0 • 20.0 kgf-m) 
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NOTE: 
When staking the lock nut, point a suitable staking tool 
toward the transfer output rear shaft axis center and 
stake to lock nut securely, as shown in the right figure 
A. 
Poor staking may cause abnormal noise or gear dis· 
engagement as shown in the right figure B and C. 

51. Install the ball and speedometer drive gear onto the transfer 
output rear shaft. Secure them with the new snap ring . 

52. Install control shaft lower No. 1 bracket with installed the 
shift & select shaft and control shaft with the two hexagon 
bolts and the bolt. 

53. 

Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m) 

Install the transfer rear output bearing retainer with the new 
gasket interposed . 
Tighten the eight bolts. 

Tightening Torque: 14.7- 21.6 N-m (1.5- 2.2 kgf-m) 

NOTE: 
• Apply gear oil to the contact sections of the transfer rear 

output shaft bearing retainer with the transfer high & low 
shift fork shaft and the transfer front drive shift fork shaft. 

• Be sure to tighten the bolts alternately and diagonally 
(The illustration at the right figure indicates a typical 
example of the tightening sequence). 

• Apply the following bond to the threaded section of the 
bolts. 
Three band 1324 (three bond made) 
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54. Apply the gear oil to the outer periphery of the 0-ring and 
the speedometer sleeve, prior to install. 

55. Install the speedometer sleeve with the speedometer sleeve 
lock plate and a bolt. 

Tightening Torque: 6.9-9.8 N-m (0.7 -1.0 kgf-m) 

56. With a new gasket used, install the transfer shift lever 
retainer with the four bolts and, tighten them. 

Tightening Torque: 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 

NOTE: 
• Apply the 1324 bond (three bond made) to the thread 

sections of the bolt, prior to install. 

57. Install the breather hose by attaching a clip_ 

58. Install the transmission case cover subassembly and 
tighten them. 

Tightening Torque: 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 
A-section 6.9- 9.8 N·m (0.7- 1.0 kgf-m) 

59. Apply lithium base multi purpose grease to the shift & select 
No. 1 shaft installing hole of the control shaft. Install the 
control shaft and the shift & select No. 1 shaft with the new 
hexagon bolt. 

Tightening Torque: 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 
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• 

• 

Remove the transmission assy with transfer from the over
haul stand and then, install them to the vehicle (see page 
MT-121 to MT-125). 
Fill in the transmission and.transfer oil through the oil filler 
plugs, when the transmission assy with transfer installed 
complecately. 

Oil: API GL-3 or GL-4 
SAE?SW-85 or ?SW-90 

Oil Capacity: 1.4 L 
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CONTROL LEVER-RELATED (PART AND FULL TIME) 
COMPONENTS 

<D Transfer control shaft knob 
@ Transfer shift lever assy 
@ Snap ring 
@ Transfer shift lever retainer 
@Bolt 
® "0" ring 
<i> Bush 
® Control shaft 
® Bush 
® "0• ring 
lijl Control shaft boot 
@ Transmission control shaft knob 
@ Transmission shift lever assy 

9 Snap ring 
®Bush 

D: Tightening torque 
Unit : N·m (kgf-m) * : Non-reusable parts 

--<I]> 

e-@@ ,;_@ 
; iJ-® 

<i:r-@ 
I-®* 

@ Transmission sllift lever ball seat 
@ Control shift lever retainer 
@ Straight pin 
@ Shift lever outer 
@Slotted pin 
® Set bolt 
@Gasket 
@ Front drive shift lock sleeve 
@ Front drive shift sleeve plate 
® 'O"ring 
® 'E"ring 
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• REMOVAL 

• 

• 

• 

1. Remove the transmission assembly with transfer from the 
vehicle (see page MT-32 to MT-36). 

2. Install the transmission with transfer on the overhaul stand, 
using the following. 

SST: 09219-87202-000 
09219-87203-000 

3. Detach the hole snap ring, while the transfer shift lever is 
being lowerd . 

4. Remove the transfer shift lever with the conical spring in
stalled. 

INSPECTION 

1. Check the forward end of the transfer shift lever for wear . 

INSTALLATION 
1. Apply lithium base multi purpose grease of the transfer shift 

lever . 
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2. Install the transfer shift lever with the hole snap ring to the 
transfer shift lever retainer subassembly, while the conical 
spring is being lowerd. 

3. Visually check that the hole snap ring must be installed 
securely into the groove section of the transfer shift lever 
retainer subassembly. 

REMOVAL OF SET BOLT 
(ONLY FOR FULL TIME) 

1. Remove the shift lever retainer subassembly (see page 
TR-27). 

2. Loosen the set bolt and pull it out downward. 
3. Raise the front drive shift sleeve plate using a chisel or any 

other suitable tool. 
NOTE: 
• Never reuse the removed front drive shift sleeve plate. 

4. Remove the speedometer sleeve. (see page TR-28). 
5. Remove the transfer rear output bearing retainer (see page 

TR-28). 
6. Remove the "E" ring, using the standard tool of plier. 

7. Set the transfer rear output shaft bearing retainer in a vice. 
8. Remove the front drive shift lock sleeve and front drive shift 

sleeve plate. 
NOTE: 

Never reuse the removed front drive shift sleeve plate. 

9. Remove the "0" ring from the drive shift lock sleeve. 
CAUTION: 
• Never reuse the "0" ring. 

INSTALLATION OF SET BOLT 
1. Apply gear oil to a new 0-ring, and install to the groove 

section of the front drive shift lock sleeve. 
NOTE: 

Be careful not to damage the 0-ring. 

2. Apply the THREE BOND 1324 (made by THREE BOND) to 
threaded section of the front drive shift lock sleeve. 

TR--<iO 
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• 

3. Place the new front drive shift sleeve plate to the transfer 
rear output shaft bearing retainer. 

4. With the new gasket used, tighten the front drive shift lock 
sleeve. 

Tightening Torque: 49.0 - 68.6 N·m (5.0 - 7.0 kgf-m) 

5. Install the new E-ring using pliers or any other suitable tools. 
6. Securely bend the front drive shift sleeve plate along the 

bolt surface of the front drive shift lock sleeve. 

7. Install the transfer rear output bearing retainer with the new 
gasket interposed (see page TR-55). 

8. Install the speedometer sleeve (see page TR-56). 
9. Install the shift lever retainer subassembly (see page TR-

56). 
10. Tighten the set bolt. 

Tightening Torque: 29.4 - 44.1 N·m (3.0 - 4.5 kgl-m) 

DISASSEMBLY OF SHIFT & SELECT SHAFT 
No.1 
1. Remove the control shaft with installed the shift lever 

retainer subassembly by removing the hexagon bolt. 
NOTE: 
• When disconnecting the control shaft from the shift & 

select No.1 shaft, care must be exercised as to the "On 
ring which may be detached during the removal. 

2. Drive off the slotted pin of the shift outer lever. 
CAUTION: 

Never reuse the removed slotted pin . 
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3. Remove the control shaft and control shaft boot. 

4. Remove the T/M shift lever ball seat. 

ASSEMBLY OF SHIFT & SELECT SHAFT No. 1 
1. Install the TIM shift lever ball seat with your fingers. 
2. Apply lithium-based mulf1-purpose grease to the ·Inner sur

face of the seat. 

3. Install the control shaft and control shaft boot. 
NOTE: 
• Install the control shaft boot in such a way that the 

breather hole of the control shaft boot may face toward 
the transmission case side (lower side). 

4. Drive the new slotted pin of the shift outer lever into position. 
5. Connect the shift a select No. 1 shaft and control shift 
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COMPONENTS 

• 

• 

• TR-133 
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D: Tightening torque 
Unit : N·m (kgf-m) * : No~reusable parts 

: Selection parts 
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CD Transmission output shaft 
® Oil seal 
® Radial ball bearing 
@ Transfer oil pump body AJy 
® Transfer input hub 
® Lock nut 
(i) Transfer oil strainer 
® Transfer oil pump cover 
® Exhaust pipe support bracket 
@ Tight plug 
® "T" type oil seal 
® Transfer front case 
@ Transmission position detect switch 
@Gasket 
®Roller 
@Bolt 
@ Compression spring 
@Ball 
@Roller 
® E ring 
® Transfer dlff lock shift fork 
@ Transfer high & low shift head 
@ Transfer diff lock shift No. 1 head 
® Slatted pin 
® Transfer front drive shift fork 
® Compression No. 1 spring 
® Transfer front drive shift fork shaft 
® Ering 
II Transfer high & lower shift head 
~ Ering 
® Torsion spring 
® Pin for shift fork shaft 
@ Needle roller bearing 
®Bearing 
® Differential case S/A 
® Differential side gear thrust washer 
® Differential side gear 
® Differential pinion thrust washer 
@ Differential pinion 
@ Differential pinion shaft 
@ Differential side gear 
@ Differential side gear thrust washer 

@ Differential case cover 
@ Needle roller bearing 
@ Transfer front drive hub A/y 
@ Transfer output rear shaft 
@ Transfer front drive gear Ny 
@ Transfer front drive chain 
@ Transfer output gear thrust washer 
~Ball 
® Speedometer drive gear 
@ Snap ring 
@ Radial ball bearing 
@ Radial ball bearing 
®I Transfer output front shaft 
®Bearing 
@ Transfer case gasket 
@ Transfer rear case 
@ Output shaft bearing rear retainer gasket 
~ Control shaft lower bracket 
® Output shaft bearing rear retainer 
@Clip 
0 No. 1 hose 
@Clip 
@Union 
9 T type oll seal 
@ Transfer shift lever retainer gasket 
9 Transfer shift lever retainer 
9 Hole snap ring 
@ Transfer shift lever A/y 
® Shift lever knob S/A 
®Gasket 
@ Front drive shift lock sleeve 
@ Front drive shift lock sleeve plate 
® Oring 
@ Ering 
® Shift outer lever 
® Control shaft No. 2 boot 
@ Shift lever retainer S/A 
@) Shift lever ball seat 
I@ Hole snap ring 
t@ Shift lever A/y 
@ Engine hanger 
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• TRANSFER REMOVAL 

• 

• 

• 

1. Remove the transmission and transfer assembly from the 
vehicle (see pages MT -32 to MT -36). 

2. Mount the transmission and transfer assembly on an over
hauling stand, using the following SST: 

3. Support the transmission and transfer assembly with a 
transmission jack or any other suitable tools . 

4. Remove the control shaft with installed the shift lever 
retainer subassembly by removing the hexagon bolt. 
CAUTION: 

When disconnecting the control shaft from the shift & 
select No. 1 shaft, care must be exercised as to the "0" 
ring which may be detached during the removal. 

5. Disconnect the breather hose by detaching a clip . 

6. Remove the transfer shift lever retainer and gasket by 
removing the four bolts . 
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7. Remove the speedometer sleeve lock plate by removing a 
bolt. 

8. Lift up the speedometer sleeve, using the flat drive. 

9. Removal of transfer output shaft bearing retainer 
( 1) Loosen the set bolt and pull it out downward with your 

fingers. 

(2) Remove the eight bolts and gasket. 
NOTE: 
• Never reuse the removed gasket. 

(3) Lightly tapping the rib sections alternately, using the 
plastic hammer or the like. 

(4) Remove the gasket. 
CAUTION: 

Never reuse the removed gasket. 

TR-B6 
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• 

10. Remove the control shaft lower bracket No. 1 with installed 
the shift lever retainer and control shaft by removing the two 
hexagon bolt and the bolt. 

11. Detach the snap ring. Remove the speedometer driven 
gear and ball. 
CAUTION: 

Never reuse the removed snap ring . 

12. Remove the transmission case cover subassembly by 
removing the seven bolts and the reamer bolt (see page 
TR-60). 

13. Interlock the 1st gear and the 3rd gear. 

14. Raise the lock section of the Jock nut. 
CAUTION: 

• • Never reuse the removed Jock nut. 

• 

15. Remove the lock nut from the transfer output rear shaft, 
using the following SST. 

SST: 09326-20022-000 

16. Remove the torsion bar spring, using the standard tool of 
minus driver . 
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17. Drive out the slotted pin of the transfer front drive shift head. 
Remove the transfer front drive shift head. 
CAUTION: 

Never reuse the removed slotted pin. 

18. Remove the transfer fork shaft pin. 

19. Remove the "E" ring, using the standard tool of driver. 
Remove the transfer high & low shift head. 
CAUTION: 

Never reuse the removed "E" ring. 

20. Remove the ~E" ring, using the standard tool of driver or 
plier. 
CAUTION: 

Never reuse the "E" ring. 

21. Drive out the slotted pin of the transfer front drive shift head 
No. 2. Remove the transfer front drive shift head No. 2. 
CAUTION: 
• Never reuse the removed slotted pin. 
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• 22. Remove the transfer rear case by removing the eight bolts. 

• 
23. Lightly tapping the ribs section, using the plastic hammer 

or the like . 

24. Remove the gasket of the transfer rear case. 
CAUTION: 

• • Never reuse the removed gasket. 

• 

25. Remove the bearing of the transfer rear output shaft, using 
the following SSTs. 

SST: 09950-20017-000 
09956-00010-000 

26. Remove the transfer output gear thrust washer. 
27. Remove the transfer front drive chain and transfer output 

front drive gear together with the transfer output front shaft. 
NOTE: 
• Lightly tapping the transfer rear output shaft with a plas

tic hammer (A), pull out the output shaft toward you, with 
the transfer front drive chain (8) . 
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28. Remove the needle roller bearing from the transfer output 
rear shaft. 

29. Remove the bolt and gasket. 
CAUTION: 
• Never reuse the removed gasket. 

Remove the compression spring and roller (small size), 
using the standard tool of magnet hand. 

30. Remove the following parts in a set. 
(1) "E" ring (2 pieces) 
(2) Transfer front drive shift fork 
(3) Transfer front drive shift fork shaft 
( 4) Differential lock sleeve 
(5) Transfer front drive hub 

31. Remove the transfer rear output shaft with the tow-split 
needle roller bearing installed. 

32. Remove the transfer front drive hub. 
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• 33. Remove the bolt and gasket. 
CAUTION: 

• 

• 

• 

• Never reuse the removed gasket. 

34. Remove the compression spring and ball, using the stand
ard tool of magnet hand. 

35. Remove the transmission position detect switch assembly 
and gasket. 
CAUTION: 

Never reuse the removed gasket. 

36. Remove the roller (large size), using the standard tool of 
magnet hand . 

37. Remove the following parts in a set. 
(1) Differential lock shift fork shaft 
(2) "E" ring (2 pieces) 
(3) Compression spring 
( 4) Differential lock sleeve 
(5) Transfer high & low shift fork 

38. Using a magnet band, remove the small-sized roller from 
the fitting hole provided between the differential lock shift 
fork shaft of the transfer front case and the transfer front 
drive shift fork shaft. 

39. Remove the transfer oil pump cover by removing the four 
bolts . 
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40. Remove the transfer oil strainer by removing the two bolts. 

41. Remove the differential assy toward you. 

42. Remove the transfer front drive shift fork by detaching the 
two "E" rings. 
NOTE: 
• Never reuse the removed UE" rings. 

43. Remove the transfer high & low shift fork by detaching the 
two ~E" rings and compression spring. 
NOTE: 
• Never reuse the removed •E" rings. 

DISASSEMBLY OF DIFFERENTIAL ASSY 

1. Set the differential assembly in a vice. 
2. Remove the radial ball bearing in combination with the 

following SST s. 
SST: 09950-20017-000 

09956-0001 0-000 

TR-72 
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• 

• 

• 

3. Put mate marks between differential case and differential 
case cover, as guide during installation. 

4. Remove the differential case subassembly by removing the 
six bolts . 

5. Remove the differential side gear and differential side gear 
thrust washer. 

6. Remove the differential pinion shaft with install the differen
tial pinion and differential pinion thrust washer in a set. 

7. Remove the differential pinion and differential pinion thrust 
washer . 
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• INSPECTION 
1. Check tne following parts for damage. (2) 

~ 
(I) Transfer front drive shift head No. 2 

~ ~ 
(2) Transfer high & low shift head 
(3) Transfer front drive shift head 
NOTE: 

Do not install the front drive shift head No.2 for part time, I 
as the (A) section for full time is longer than part time. (3) (1) 

WFE9(VR24? 

2. Check the section (A) of the transfer fork shaft pin shown 
in the right figure for wear. 

~I 
• 

WFEOO-TR248 

3. Visually check the differential lock shift fork shaft. the trans~ 
fer high & low shift fork, and the compression spring, for • damage, inner/outer surface scratches, etc. 

mt 
WFe9C-TR249 

4. Visually check the mating surface between the outer sur-
face of the transfer front drive shift fork shaft and the transfer • • front drive shift fork for any damage such as scratches. 

• 
~ 

WFEOO-TR250 

5. Measure the contact wider (A) of the differential sleeve ,ock 
with the transfer front drive shift fork, using vernier caH::>er. 

Differential sleeve lock 

WFE90-T~251 • TR-74 
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• 

• 

• 

• 

6. Measure the contact width of the transfer front drive shift 
fork (A) and transfer differential lock shift (B). 

Unit mm 

Specified value Allowable limit 

(A) Transfer front drive shift fork 6.8-6.9 6.3 

(B) Transfer differential lock shift 6.8-6.9 6.3 

7. Check to see if any foreign matter is caught in the needle 
roller bearing and that the bearing exhibits any damage. 

8. Check to see if any foreign matter is caught in the needle 
roller bearing and that the bearing exhibits any damage . 

9. Measure the following parts of the transfer output rear shaft. 
Unit· mm 

~m 
M 

Specified value Allowable limit 

Section (A) in right figure 25.991 - 26.000 25.941 - 25.950 

Section (B) in right figure 37.975- 37.991 37.925-37.941 

Section (C) in right figure 27.955- 28.0045 27.905- 27.9545 

TR-75 
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10. Rotate the bearing inner race by applying a force with your 
finger. Check to see if the bearing inner race rotates 
smoothly without any binding. 

11. Rotate the bearing inner race by applying a force with your 
finger. Check to see if the bearing inner race rotates 
smoothly without any binding. 

12. Check the contacting surface of the transfer front drive 
chain with each gear for damage. 

13. 
(1) Check the contacting surface of the transfer front drive 

gear with the transfer front drive chain for damage. 

TR-76 

• 

• 

,,__/ 

• 

• 
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• 14. Measure the dimension of the transfer front drive hub and 
the differential lock sleeve shown in the right figure. Make 
sure that the clearance (A) between this gear and the dif
ferential lock sleeve may conform to the specification. 

• 

• 

• 

Specified Value: 0.03 - 0.19 mm 

T/F Front Drive hub: 
Un"t 1: mm 

Classification/No. Outer dimension 

2 87.28- 87.34 

1 87.18-87.24 

3 87.08-87.14 

Differential lock sleeve 
Unit· mm 

Classification/No. Bore dimension 

2 87.371 - 87.470 

1 87.271 - 87.370 

3 87.170-87.270 

(1) The outer diameter dimension of the transfer front drive 
hub has been machined in accordance with the bore 
dimension of the differential lock sleeve. If either part 
exceeds the specified value above, be certain to 
replace them as a set. 

CAUTION: 
If either part which has exceeded the specified value 
should be used against this caution, it would cause slip
ping-out-of-gear and or emanation of abnormal noise. 

(2) With the differential lock steeve assembled to the trans
fer front drive hub, measure the tilt width at the section 
(B) of the differential lock steeve. 
Specified value: Not to exceed 0.5 mm 

NOTE: 
If the tilt width of the differential lock sleeve exceeds the 
above specified value, be certain to replace those parts 
of the transfer front drive hub and differential lock sleeve 
as a set. 

TR-77 

TRANSMISSION & TRANSFER 

Differentia! lock sleeve 

Differentia! 
lock sleeve 

Transfer front 
drive hub 

WF£90-TR261 

WFE9Q..TR262 

Transfer front 
drive hub 

WFEOO-TR263 
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15. Measure the dimension of the transfer front drive gear and 
the differential lock sleeve shown in the right figure. Make 
sure that the clearance {A) between this gear and the dif
ferential lock sleeve may conform to the specification. 

Specified Value: 0.03 • 0.19 mm 

( 1) The outer diameter dimension of the transfer front drive 
gear has been machined in accordance with the bore 
dimension of the differential lock sleeve. If either part 
exceeds the specified value above, be certain to 
replace them as a set. 

CAUTION: 
If either part which has exceeded the specified value 
should be used against this caution, it would cause slip
ping-out-of-gear and or emanation of abnormal noise. 

(2) With the differential lock sleeve assembled to the trans
fer front drive gear, measure the tilt width at the section 
(B) of the differential lock sleeve. 
Specified Value: Not to exceed 0.5 mm 

NOTE: 
If the tilt width of the differential lock sleeve exceeds the 
above specified value, be certain to replace those parts 
of the transfer front drive gear and differential lock sleeve 
as a set. 

1: mm 

Classification Bore dimension Outer dimension 
/No. 

Differeniial lock sleeve TJF front drive gear 

2 87.371 - 87.47 87.28- 87.34 

1 82.71-87.37 87.18- 87.24 

3 87.17-87.27 87.08-87.14 

16. Visually check the differential pinion shaft and the differen
tial pinion to scan for damage, or wear, etc. 

TR-78 

Differential 
lock sleeve 

.. 
Front 

(B) 

0 

T/F front drive gear • 

• 
WFE90-TR264 

• 

• WFE90-TR265 
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• 17. Visually check the differential pinion gear and the differen
tial pinion thrust washer for damage, unusual wear, etc. 

• 

• 

• 

18. Visually check the contact surface between the differential 
sidegear and the differential pinion gear for damage, un
usual wear, etc . 

19. Visually check the differential sidegear and the differential 
sidegear thrust washer for damage, unusual wear, etc. 

ASSEMBLY OF DIFFERENTIAL ASSY 
1. Install the differential pinion thrust washer and differential 

pinion to the differential pinion shaft. 

2. Install the differential side gear thrust washer to the differen
tial case cover and differential case . 

TR-79 
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3. Install the differential side gear to the differential case cover 
and differential case. 

4. Install the following parts to the differential case cover in a 
set. 
(1) Differential pinion shaft 
(2) Differential pinion 
(3) Differential pinion thrust washer 

5. Install the differential case to the differential case cover and 
tighten them with six bolts. 

Tightening Torque: 78.5 - 88.3 N-m (8.0 - 9.0 kgf-m) 

CAUTION: 
Be sure to tighten the bo~s alternately and diagonally. 

• Match the pair marks put during the disassembly of 
differential prior to install the differential case cover to 
the differential. 

6. Press the radial ball bearing to the differential assembly, 
using the following SST. 

SST: 09515-87302-000 

INSTALLATION 
1. Installation of differential assembly. 

(1) Lightly tap the differential assembly so as to drive it into 
the transfer front case, using a plastic hammer in con
junction with the following SST. 
SST: 09515-87302-000 

TR-80 

-

• 
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• 

• 

• 

• 

(2) Stop the aforesaid operation. Then, while turning the 
differential either clockwise or counterclockwise, align 
the spline fitting section of the differential assembly and 
transfer input hub, using the feeling of your fingers. 

(3) Install the differential assembly in the transfer front case, 
while repeating the operations descr'1bed in the steps 
(1) and (2) above. 

NOTE: 
• If the operation described above should be performed 

improperly, it would cause damage to the spline of the 
differential assembly and transfer input hub. 

2. Apply the gear oil to the oil seal section of the transfer oil 
strainer and then, tighten them with the two bolts. 

Tightening Torque: 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 

3. Install the transfer oil pump cover and then, tighten them 
with the four bolts. 

4. 

Tightening Torque: 
17.7-21.6 N·m (1.8- 2.2 kgf-m) 
A ... 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m) 

Using a magnet hand, reinsert the small-sized roller into the 
fitting hole provided between the differential lock shift fork 
shaft of the transfer front case and the transfer front drive 
shift fork shaft. 

5. Install the following parts in a set. 
(1) Transfer differential lock shift fork 
(2) Differential lock sleeve 
(3) Compression spring 
(4) New "E" ring (2 pieces) 
(5) Difterentiallock shift fork shaft . 

TR-ll1 

TRANSMISSION & TRANSFER 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


TRANSMISSION & TRANSFER 

NOTE: 
• The shape of R section of the transfer differential lock 

shift fork faces toward the upside as shown in the right 
figure illustration. 

Ensure that the groove section of the differential lock 
sleeve comes at the transfer rear case. 

6. Apply gear oil on both end sections of the transfer front 
drive hub as shown in the right figure illustration. 

7. Install the transfer front drive hub. 

8. Turn the differential lock shift fork shaft 180 degrees, using 
the pin punch or the like. 

TR-82 

• 
WFE9().lR281 

• 

• 

• 
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• 9. Install the following parts in a set. 
( 1) Differential lock sleeve 

• 

• 

• 

(2) Transfer front drive shift fork shaft 
(3) Transfer front drive shift fork 
(4) New "E" rings (2 pieces) 

NOTE: 
Ensure that the groove section of the differential lock 
sleeve comes at the transfer rear case . 

10. Fully apply gear oil to the oil hole in the transfer rear output 
shaft. 

11. Apply gear oil to the outer periphery of the two-split needle 
roller bearing, and insert it together with the transfer rear 
output shaft into the differential assembly. 

12. Turn the differential lock shift fork shaft 180 degree. 
13. Install the roller and compression spring. 
14. With the new gasket used, install the bolt and tighten it. 

Tightening Torque: 18.6 - 30.4 N-m (1.9 - 3.1 kgf-m) 

TR-83 
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15. Install the roller (long size). 
16. With the new gasket used, install the transmission position 

detect switch assembly and tighten it. 
Tightening Torque: 29.4 - 49.0 N·m (3.0 - 5.0 kgf-m) 

17. Install the ball and compression spring. 
18. With the new gasket used, install the bolt and tighten it. 

Tightening Torque: 18.6 - 30.4 N·m (1.9 - 3.1 kgf-m) 

19. Apply gear oil to the outer surface of the needle roller 
bearing, and mount it on the transfer rear output shaft. 

20. Apply lithium-based multi-purpose grease to the following 
parts. 
(A) Spline section of the transfer output front shaft 
(B) Lip section of the oil seal 
(C) Inner surface of the bush 

TR-84 

(Transfer output 
front shaft) 

• 

• 

• 

• 
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• 

• 

• 

21. Install the transfer front drive cha'1n and transfer front drive 
gear together with the transfer output front shaft. 
NOTE: 

The front drive chain can be installed in any direction. 
Be careful not to damage the lip section of the oil seal 
during the installation. 

22. Install the transfer output gear thrust washer to the transfer 
output rear shaft. 

23. Temporarily install the bearing to the transfer output rear 
shaft. 
CAUTION: 
• Sealed section of the bearing faces toward the transfer 

rear case. 
If the above installation should fail to be performed, 
failure to obseiVe this caution may cause seizure or gear 
noise. 

24. Apply gear oil to each of the bearings. 
25. Install the transfer rear case with the new gasket interposed. 

NOTE: 
Ughtly tapping the transfer rear case A, B sections even
ly and alternately, using the plastic hammer. 

26. Install the bearing, using the following SST: 
SST: 09309-87301-000 

27. Tighten the transfer rear case with the eight bolts. 
Tightening Torque: 29.4 - 44.1 N·m (3.0 - 4.5 kgf-m) 

NOTE: 
Be sure to tighten the bolts alternately and diagonally. 
(The illustration at the right figure indicates a typical 
example of the tightening sequence.) 

TR-85 
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28. Install the transfer front drive shift head No. 2. 
NOTE: 
• Apply the gear oil to the outer periphery of the differential 

lock shift fork shaft and transfer front drive shift fork 
shaft, prior to install the transfer front drive shift head 
No.2. 

29. Drive the new slotted pin into the position, using the pin 
punch as shown in the right figure illustration. 

30. Install the new E-ring to the transfer front drive shift fork 
shaft. 

31. Install the transfer high & low shift head. 

32. Install the new E-ring on the transfer front drive shift. 

TR-86 

• 

• 

• 
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• 33. Insert the transfer fork shaft pin into the transfer front drive 
shift fork shaft. 

• 

• 

• 

NOTE: 
• Make sure that the cut-out section (A) of transfer fork 

shaft pin comes toward the transfer front drive shift head 
No.2. 

34. Drive the new slotted pin into the position, using the pin 
punch as shown in the right figure illustration . 

35. Install the torsion bar spring, using the standard tool of flat 
drive. 

36. Interlock the 1st gear and the 3rd gear . 

37. Tighten the lock nut using the following SST: 
SST: 09326-20022-000 
Tightening Torque: 137.0 - 196.0 N-m 

(14.0- 20.0 kgf-m) 

TR-87 
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NOTE: 
When staking the lock nut, point a suitable staking tool 
toward the transmission output shaft rear axis center and 
stake to lock nut securely as shown in the right figure A. 
Poor staking may cause abnormal noise as shown in the 
right figure illustration Band C. 

38. Install the speedometer driven gear and ball into the posi
tion. 

39. Install the new snap ring. 

40. Apply lithium-based multi-purpose grease to the spline sec
tion of the transfer rear output shaft. 

41. Apply the THREE BOND 1324 (made by THREE BOND) to 
the threads of the bolts. 

42. Apply lithium-based multi-purpose grease to the lip section 
of the oil seal and an inner surface of the bush. 

43. Install the transfer rear output bearing retainer with the new 
gasket interposed, and tighten the retainer with eight bolts. 

Tightening Torque: 14.7- 21.6 N-m (1.5- 2.2 kgf-m) 

NOTE: 
Be sure to tighten the bolts alternately and diagonally. 
(The illustration at the right figure indicates a typical 
example of tightening sequence.) 

TR-88 
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• 

• 
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• 

• 

• 

44. Apply the THREE BOND 1324 (made by THREE BOND) to 
the section of the bolts. 

45. Mount the transfer shift lever retainer subassembly with the 
new gasket interposed, and tighten the subassembly with 
four bol:s. 

Tightening Torque: 14.7- 21.6 N-m (1.5- 2.2 kgf-m) 

46. Install the control shaft lower bracket No. 1 with installed 
the control shift lever retainer subassembly with the two 
hexagon bolt and the bolt and tighten them. 

Tightening Torque: 29.4-44.1 N·m (3.0- 4.5 kgf-m) 

47. Connect the breather hose with a clip. 

48. Apply the THREE BOND 1324 (made by THREE BOND) to 
the threads of the bolts . 

49. Install down the shift lever retainer subassembly with the 
hexagon bolt. 

Tightening Torque: 14.7- 21.6 N-m (1.5- 2.2 kgf-m) 

50. Tighten the set bolt. 
Tightening Torque: 29.4-44.1 N·m (3.0- 4.5 kgf-m) 

TR-89 
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51. Install the speedometer sleeve on the transfer rear output 
bearing retainer, and tighten the sleeve using the 
speedometer sleeve lock plate and bolts. 

Tightening Torque: 6.9-9.8 N·m (0.7 -1.0 kgf-m) 

52. Remove the transmission assembly with transfer from the 
overhauling stand, and install to the vehicle (see pages 
MT-121 to MT-125 for the remounting procedure). 

TR-90 

• 
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• SSTs 
Shape Part No. Part Name 

~ 09219-87202-000 Engene overhaul stand 

~ 09219-87203-000 Valve guide bush remover & replacer 

~ 09309-87201-000 Transmission bearing replacer 

~ 09309-87301-000 Output shaft bearing replacer 

• ~ 09310-87102-000 Counter shaft rear bearing replacer 

lif;J 09950-200 17-000 Universal puller 

~ 09956-000 1 0-000 Tightening piece 

WFE90-TR322 

• 

• TR-91 
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SERVICE SPECIFICATIONS 
TRANSFER (PART TIME) 

Item 

Transfer high & low clutch sleeve installation width with the 
transfer high & low shift fork 

Transfer high & low shift fork 

2 

Transfer front drive gear Class 1 

3 

2 

Differential lock sleeve Class 1 

3 

Transfer front drive gear x Differential lock sleeve clearance 

Differential lock sleeve tilt width 
(Assembled to the· transfer front drive gear) 

Transfer out;:>ut rear shaft 

Front drive gear sleeve contact width of front drive shift fork 

2 

Transfer outQUt rear shaft Class 1 

3 

2 

Transfer high & low clutch sleeve Class 1 

3 

Specified value 

7.05- 7.12 

6.80- 7.00 

87.28- 87.34 

87.18- 87.24 

87.08-87.14 

87.371 - 87.47 

87.271-87.37 

87.17-87.27 

0.03-0.19 

-

41.975-41.991 

6.8-6.9 

69.78- 69.84 

69.68 - 69.7 4 

69.58- 69.64 

69.871 - 69.97 

69.771 - 69.87 

69.67-69.77 

Transfer output rear shaft x Transfer high & low clutch sleeve 0.03-0.19 
clearance 

Transfer high & low clutch sleeve tilt width 
{Assembled to the transfer output rear shaft) -

Contact width of transfer high & low sh1ft head 16.000- 16.070 

Contact width of transfer front drive shift head 16.000- 16.070 

TRANSFER (FULL TIME) 

Contact width of differential lock sleeve 7.000- 7.058 

Contact width of transfer front drive shift fork 6.8-6.9 

Contact width of differential lock shift 6.8-6.9 

TR-92 

• 
m: mm 

Allowable limit Remarks 

7.3 

6.3 

-
Outer 

- diameter 

-

-
Bore 

- diameter 

-

- • Not to exceed 0.5 

41.960 

6.3 

-
Outer 

- diameter 

-

-
Bore 

- diameter 

-

-

Not to exceed 0.5 -

16.200 - • 16.200 -
WFEOO-TR323 

7.300 -

6.3 

6.3 

WFE90-TR324 

• 
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• TRANSFER (FULL TIME) 

Unit· mm 

Section (A) 25.991 - 26.000 25.941 - 25.950 

Transfer output rear shaft Section (B) 37.975- 37.991 37.925-37.941 

Section (C) 27.955- 28.0045 27.905-27.9545 

2 87.28- 87.34 

Transfer front drive hub Class 1 87.18- 87.24 

3 87.08-87.14 

2 ai371 - a7A7o 

Differential lock sleeve Class 1 87.271 - 87.370 

3 87.170-87.270 

Transfer front drive hub x Differential lock sleeve clearance 0.03-0.19 - -

• Differential lock sleeve tilt width - Not to exceed 0.5 -
(Assembled to the transfer front driYe hub) 

2 87.28- 87.34 -
Transfer front drive gear Class 1 87.18- 87.24 - Outer diameter 

3 87.08-87.14 -
2 87.371 - 87.47 

Differential lock sleeve Class 1 87.271-87.37 Bore diameter 

3 87.17- 87.27 

Transfer front drive gear x Differential lock sleeve clearance 0.03-0.19 -

Differential lock sleeve tilt width - Not to exceed 0.5 
(Assembled to the transfer front drive gear) 

• 

• TR-93 
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TIGHTENING TORQUE 
TRANSFER (PART TIME) 

Tightening component 

T/F adapter case x T/M case 

T/F low speed input gear x Lock nut 

T IF front case x T /F adapter case 

Bolt for transfer high & low shift fork shaft x T/F front case 

Bolt for T/F front drive shift fork shaft x T/F front case 

Transposition detect switch x T/F front case 

T IF rear case x T IF front case 

T/F rear output shaft x Lock nut 

Output shaft bearing retainer x T/F rear case 

Speedometer sleeve Jock plate x Output shaft bearing retainer 

Control shaft lower No. 1 bracket x T/F rear case 

T/F shift lever retainer x Output shaft bearing retainer 

Control shift lever retainer x Control shaft lower No. 1 bracket 

Control shat. x Shift & select shaft No. 1 

TRANSFER (FULL TIME) 

Tightening component 

T/F oil pump body x T/F adapter case 

T/F oil strainer tube x T/F oil pump body 

T/F oil pump body x Lock nut 

T/F oil stainer x T/F adapter case 

T!F oil pump cover x T!F adapter case 

Bolt for differential lock shift fork shaft x T/F front case 

Bolt for transfer front drive shift fork shaft x T/F front case 

T/F output rear shaft x lock nut 

T/F front drive shift lock sleeve x Output shaft bearing retainer 

Bolt for shift preventive x T/F front drive shift lock sleeve 

TR-94 

kgf-m 

3.0-4.5 

18.0- 22.0 

3.0-4.5 

1.9-3.1 

1.9-3.1 

3.0-5.0 

3.0-4.5 

14.0-20.0 

1.5-2.2 

0.7- 1.0 

3.0-4.5 

1.5-2.2 

1.5-2.2 

3.0-4.5 

kgf-m 

1.5-2.2 

0.7- 1.0 

18.0- 22.0 

1.5-2.2 

1.5-2.2 

1.9-3.1 

1.9-3.1 

14.0-20.0 

5.0-7.0 

3.0-4.5 

• 
Tightening torque 

ft-lb N-m 

21.7-32.5 29.4-44.1 

130.0- 159.0 177.0-216.0 

21.7-32.5 29.4- 44.1 

13.7-22.4 18.6- 30.4 

13.7-22.4 18.6- 30.4 

21.7-36.2 29.4- 49.0 

21.7-32.5 29.4- 44.1 

101.0- MS.O 137.0- 196.0 

10.8- 15.9 14.7-21.6 

5.1-7.2 6.9-9.8 • 21.7-32.5 29.4- 44.1 

10.8- 15.9 14.7-21.6 

10.8-15.9 14.7-21.6 

21.7-32.5 29.4- 44.1 

Tightening torque 

ft-lb N-m • 10.8- 15.9 14.7-21.6 

5.1-7.2 6.9-9.8 

130.0- 159.0 177.0- 216.0 

10.8- 15.9 14.7-21.6 

10.8- 15.9 14.7-21.6 

13.7- 22.4 18.6- 30.4 

13.7- 22.4 18.6- 30.4 

101.0- 145.0 137.0- 196.0 

36.2-50.6 49.0-68.6 

21.7-32.5 29.4- 44.1 

WFE90-ffi327 • 
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• 

• 

• 

• 

3. Remove the transfer low speed output gear from the trans
fer output rear shaft. 

4. Remove the needle roller bearing from the transfer output 
rear shaft . 

DISASSEMBLY OF TRANSFER COUNTER GEAR 
1. Set the SST in a vice with the transfer counter gear installed. 

Remove the front and rear bearings. 
SST: 09950-20017-000 

2. Remove the snap ring, using the standard tool of snap ring 
plier. 
NOTE: 

• Never reuse the removed snap ring . 

TR-37 
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PROPELLER SHAFTS 

FRONT PROPELLER SHAFT • The front propeller shaft employs a two-joint type. 
Furthermore, the universal joint spiders adopt an inner snap ring as its securing method. 

SECTIONAL VIEW 

• 
,..._____ Transfer Front differential ______. 

mm 

WFE90-PRJ84 

Propeller shaft specification mm 

~m 
K; 

Dimensions of propeller shaft (length x outer dia.) • 
Front propeller shaft 61Q.Q X 57.0 

' WFE90- RJe5 

TROUBLE SHOOTING 

Symr:tom Possible causes Checking points 

Abnormal noise Vibration • Universal joint improperly lubricated • Lubrication to grease nipple 

• Universal joint spider section damaged • Check universal joint 

• Runout or damage of propeller shaft • Check propeller shaft for runout. 

WFEOO-PR:l&> • 
PR-2 
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PROPELLER SHAFTS 

• PROPELLER SHAFT (FRONT & REAR) 
COMPONENTS 

• 

• 

• 

T: 58.8 ~ 78.5 (6.0- 8.0) 

CD Front propeller shaft assembly 
® Bolt (4 pieces) 
® Nut (4 pieces) 
@ Rear propeller shaft assembly 
@ Bolt ( 4 pieces) 
® Nut (4 pieces) 

T Tightening Torque 
Unit N·m (kgf-m) * Non-reusable parts 

Selection parts 
®+®+@ Supply the parts as a sei 

® Universal joint w/flange yoke 
@ Universal joint spider bearing cup 

(4 pieces) 
® Snap ring (4 pieces) 
@l Universal joint spider 
(jj) Universal joint sleeve yoke S/A 

PR-3 
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PROPELLER SHAFTS 

REPLACEMENT OF PROPELLER SHAFT WITH 
NEW ONE (FRONT) 
REMOVAL 
1. Remove the front propeller shaft assembly by removing the 

four bolts. 

INSTALLATION 
1. Confirm the installation indicating mark on the front differen

tial attaching surface of the front propeller shaft. 

2. Confirm the installation indicating mark on (painted with 
pink) the front propeller shaft attaching surface of the front 
differential companion flange. 

3. Install the propeller shaft in such a way that the installation 
indicating mark of the front propeller shaft may be lined up 
with the installation indicating mark of the front differential 
companion flange. 
CAUTION: 

If this operation should fail to be performed correctly, the 
propeller shaft may emit abnormal noise or vibration. 

4. Install the front propeller shaft assembly with the four bolts, 
four spring washers, four nuts and then, tighten the nuts. 

Tightening Torque: 
58.8 - 78.5 N·m (6.0 - 8.0 kgf-m ) 

PR-4 
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• Case where propeller shaft Is reused 
REMOVAL 

• 

• 

• 

1. Remove the front propeller shaft by removing the four bolts. 
CAUTION: 
• Prior to the removal, mating marks should be put on 

each of the flange yoke and companion flange of the 
front differential. 

• If this operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration during the 
running. 

INSPECTION 
1. With a dial gauge placed at the center of the propeller shaft, 

measure the runout. 
Allowable Runout Umit: 0.5 mm 

Replace to the new front propeller shaft, if the 
runout is exceed than 0.5 mm 

2. Check to see if any damage is present at the seal of the 
spider section of the universal joint. 

3. Check the flange yoke and sleeve yoke. 
(1) Inspect to see if any damage is present at the differen-

tial drive pinion companion flange-contact section <D. 
(2) Check the oil seal sliding section® for damage or wear. 
(3) Check the spline@ for damage or wear. 
(4) Fit the sleeve yoke onto the sliding spline of the trans

mission output shaft. 
Ensure that the spline exhibits no looseness in the rota
tion direction and the sleeve can slide freely in the axial 
direction on the spline. 

INSTALLATION 
1. Apply gear oil to both the inner and outer sides of the 

propeller shaft sleeve . 

PR-5 
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PROPELLER SHAFTS 

2. Install the propeller shaft with the mating marks that were 
put during the removal of the propeller shaft aligned with 
each other. 

Tightening Torque: 
58.8 - 78.5 N·m (6.0 - 8.0 kgf-m) 

CAUTION: 
• Make sure to line up those mating marks that were put 

during the removal of the front propeller shaft. If this 
caution should fail to be observed, the propeller shaft 
may emit abnormal noise or vibration. 

REPLACEMENT OF UNIVERSAL JOINT SPIDER 
SUBASSEMBLY(FRONn 
1. Move the center of the propeller shaft in up-&-down and 

right-&-left directions so as to check the universal joint 
spider for excessive play by hand feeling. 
NOTE: 
• The removal procedure for the universal joint spider 

subassembly is the same both at the sleeve yoke side 
and at the flange yoke side. Therefore, the procedure for 
the sleeve yoke (at the differential side} only is described 
here. 

2. Remove the front propeller shaft by removing the four bolts. 
CAUTION: 
• Prior to the removal, mating marks should be put on 

each of the flange yoke and companion flange of the 
front differential. 

• If this operation should fail to be pertormed, the propeller 
shaft may emit abnormal noise or vibration during the 
running. 

3. Put different paint mating marks on the propeller shaft and 
each of the yoke side sections (universal joint sleeve yoke 
subassembly and universal joint with flange yoke). (The 
illustration in the right figure indicates an example of mating 
marks.) 
CAUTION: 
• If this operation should fail to be performed, the propeller 

shaft may emit abnormal noise or vibration during the 
running. 

PR-6 
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Universal joint with flange yoke side 

• 
Universal joint sleeve yoke side 
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• 

• 

• 

• 

4. Set the propeller shaft on a vise. Remove the snap ring, 
using a hammer and a standard screwdriver. (Arrow
headed section in the right f1gure) 
CAUTION: 

Never clamp the balancer weight section of the propeller 
shaft in a vise. 
Never reuse the snap ring. 

5. Push down the right and left universal joint spider bearing 
cups, using the following SST. 

SST: 09520-87604-000 

NOTE: 
• At this stage, the universal joint spider bearing cups can 

not be removed completely. 

6. Lift the sleeve yoke. Install a furnished ring to the shaft 
section of the universal joint spider. 

7. Remove the universal joint spider bearing cup at one side, 
using the suitable socket wrench and the following SSTs . 

SST: 09520-87604-000 
09956-0001 0-000 

CAUTION: 
• Never reuse the removed universal joint spider bearing 

cup. 

8. Remove the universal joint sleeve yoke from the propeller 
shaft . 

PR-7 
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PROPELLER SHAFTS 

9. Remove the universal joint spider bearing cup by lightly 
tapping it, using a hammer in combination with a suitable 
metal rod. 
CAUTION: 
• Never reuse the removed universal joint spider bearing 

cup. 

10. Remove the snap ring of the universal joint sleeve yoke. 
CAUTION: 

Never reuse the removed snap ring. 

11. Install the two removed universal joint spider bearing cups 
to the universal joint spider. Then, push down the universal 
joint spider, using the following SST. 

SST: 09520-87604-000 

NOTE: 
• At this stage, the universal joint spider bearing cups can 

not be removed completely. 

12. Install a furnished ring (A) to the shaft section of the univer
sal joint spider. Then, remove the universal joint spider 
bearing cup at one side, using the following SST. 

SST: 09520-87604-000 

CAUTION: 
• Never reuse the removed universal joint spider bearing 

cup. 

13. Remove the universal joint spider. 
CAUTION: 
• Never reuse the removed universal joint spider. 

PR-B 

• 

• Snap ring 

• 
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• 

• 

• 

14. Remove the universal joint spider bearing cup by lightly 
tapping it. using a hammer in combination with a suitable 
metal rod. 
CAUTION: 

Never reuse the removed universal joint spider bearing 
cup. 

INSPECTION 
1. Conduct measurement at the two sections of A and B (cross 

direction) indicated in the right figure, using an inner dial 
gauge. 

Specified Value: 
Propeller Shaft 
22.50:~::: 

Sleeve and Flange Yoke 
22.50:~.021:::::: 

CAUTION: 
If the inner diameters of the sections A and B exceed 
the specified value above, replace the propeller shaft 
assembly with a new one. 

INSTALLATION 
1. The following parts are supplied in one set in the replace

ment parts for the universal joint spider subassembly. 
( 1) Universal joint spider ... ...... .. ............ ..... 1 piece 
(2) Universal joint spider bearing cup ....... 4 pes. 
(3) Four kinds of snap ring 

T=1.20mm 
T=1.25mm 
T=1.30mm 
T=1.35mm 

NOTE: 
• Prior to using snap rings, be sure to measure the thick

ness of the snap rings by means of vernier calipers. 
Arrange the snap rings in order according to their thick
ness . 

PR-9 
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~A 
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PROPELLER SHAFTS 

2. Set a new universal joint spider to the universal joint sleeve 
yoke. 

3. Temporarily install new universal joint spider bearing cups 
(two pes.) to the universal joint with flange yoke, by pushing 
them with fingers. 

4. Install the right and left universal joint spider bearing cups, 
using the following SST. 

SST: 09520-87604-000 

NOTE: 
• Be sure to evenly press the right and left cups, until you 

can see the snap ring attaching groove provided on the 
outer periphery surface of the universal joint spider bear
ing cup. 

5. Temporarily install the universal joint sleeve yoke subas
sembly to the propeller shaft. 
CAUTION: 
• Be sure to align the paint marks (at the propeller shaft 

and sleeve yoke sides) which were put before the 
removal with each other. 
If the mating marks described above are not aligned with 
each other, it may cause abnormal vibration or abnormal 
noise of the propeller shaft. 

• Make sure that the grease nipple faces toward the 
propeller shaft side. 

6. Temporarily install new universal joint spider bearing cups 
(right and left) to the propeller shaft by pushing them with 
finger. 

7. Install the right and left universal joint spider bearing cups, 
using the following SST. 

SST: 09520-87604-000 

NOTE: 
Be sure to evenly press the right and left cups, until you 
can see the snap ring attaching groove provided on the 
outer periphery surface of the universal joint spider bear
ing cup. 

PR-10 
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8. Measurement of universal joint starting torque 
(1) Using a spring scale, install the selected snap ring so 

that the starting torque may fall within the specified 
range given below. 
Specified Value: 0.029 · 1.47 N (0.003 · 0.15 kgf) 

(2) Turn the propeller shaft 90 degrees. Measure the start
ing torque. 

CAUTION: 
• As regards the snap rings positioned symmetrically rela

tive to the universal joint spider, in principle, it is required 
to use the snap rings having the same thickness . 

• However, if the starting torque does not reach or ex
ceeds the specified range despite the fact that the snap 
rings having the same thickness have been used, use a 
snap ring having one class higher or lower thickness. 

(3) Measure the starting torque. following the same proce
dure described above. 

(4) Turn the propeller shaft 90 degrees. Measure the start
ing torque . 

9. With a dial gauge placed at the center of the propeller shaft, 
measure the runout. 

Allowable Runout Umit: 0.5 mm 
Replace to the new front propeller shaft, if the 
run out is exceed than 0.5 mm 

PR-11 
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PROPELLER SHAFTS 

10. Apply gear oil to both the inner and outer sides of the 
propeller shaft. 

11. Install the propeller shaft with the mating marks that were 
put during the removal of the propeller shaft aligned with 
each other. 

Tightening Torque: 
58.8 - 78.5 N·m (6.0 - 8.0 kgf-m ) 

CAUTION: 
• Make sure to line up those mating marks that were put 

during the removal of the front propeller shaft. If this 
caution should fail to be observed, the propeller shaft 
may emit abnormal noise or vibration. 

12. After installing the propeller shaft, apply black paint to the 
exposed machined surface of the differential (slant line 
section in the right figure) as a rust preventive measure. 

13. Apply lithium base multi-purpose grease to the grease nip
ples. 

PR-12 
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PROPELLER SHAFTS 

• REAR PROPELLER SHAFT 

• 

• 

• 

The rear propeller shaft employs a two-joint type. Furthermore, the universal joint spiders adopt an outer 
snap ring as its securing method. 

WFE9Q.PR039 

SECTIONAL VIEW 

Snap ring 

1+-------------977.0,---------------~ 

.,..__..._...._Transfer Rear differential _____... 

mm 

WFE90-PR04() 

Propeller shaft specifications mm 

~em Dimensions of propeller shaft (Length x outer dia.) 
Kin 

Rear propeller shaft 977.0 X 65.0 

WFE90-PR041 

TROUBLE SHOOTING 

Symptom Possible causes Checking points 

Abnormal noise Vibration • Universal joint improperly lubricated . Lubrication to grease nipples 

• Damage of universal joint spider section • Check universal joints. 

• Runout or damage of pro~el!er shaft • Check propeller shaft for runout 

• Imbalance of propeller shaft • Check mating marks that were put during 
installation or removal 

WFEOO-PA042 
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PROPELLER SHAFTS 

REPLACEMENT OF PROPELLER SHAFT WITH 
NEW ONE (REAR) 

REMOVAL 
1. Remove the rear propeller shaft assemble by removing the 

four bolts. 

INSTALLATION 
1. Confirm the installation indicating mark on the front differen

tial attaching surface of the front propeller shaft. 

2. Confirm the installation indicating mark on the front 
propeller shaft attaching surface of the front differential 
companion flange. 

3. Install the propeller shaft in such a way that the installation 
indicating mark of the front propeller shaft may be lined up 
with the installation indicating mark of the front differential 
companion flange. 
CAUTION: 
• Prior to the removal, mating marks should be put on 

each of the flange yoke and companion flange of the rear 
differential. 
If this operation should fail to be performed correctly, the 
propeller shaft may emit abnormal noise or vibration. 

4. Install the rear propeller shaft assembly with the four bolts, 
four spring washers, four nuts and then, tighten the bolts. 

Tightening Torque: 
58.8 - 78.5 N-m (6.0 - 8.0 kgf-m) 

PR-14 
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Case where propeller shaft is reused 
REMOVAL 
1. Remove the rear propeller shaft assembly by removing the 

four bolts. 
CAUTION: 

Prior to the removal, mating marks should be put on 
each of the flange yoke and companion flange of the rear 
differential. 

• If 1his operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration during the 
running. 

INSPECTION 
1. Measure the runout with a dial gauge set to the center of 

the propeller shaft. 
Allowable Runout: 0.5 mm 

Replace to the new propeller shaft, if the runout is 
exceed than 0.5 mm 

2. Check the oil seal of the universal joint spider section for 
damage. 

3. Check the flange yoke and sleeve yoke. 
(1) Inspect to see if any damage is present at the differen-

tial drive pinion companion flange-contact section <D. 
(2) Check the oil seal sliding section® for damage or wear. 
(3) Check the spline@ for damage or wear. 
(4) Fit the sleeve yoke onto the sliding spline of the trans

mission output shaft. 
Ensure that the spline exhibits no looseness in the rota
tion direction and the sleeve can slide freely in the axial 
direction on the spline. 

INSTALLATION 
1. Apply gear oil to both the 

propeller shaft . 
inner and outer sides of the 

PR-15 
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PROPELLER SHAFTS 

2. Install the rear propeller shaft assembly with the four bolts, 
four spring washers, four nuts then, tighten the nuts. 

Tightening Torque: 
58.8 - 78.5 N·m (6.0 - 8.0 kgf-m) 

CAUTION: 
• Make sure to line up those scribing lines that were put 

during the removal of the rear propeller shaft. If this 
caution should fail to be observed, the propeller shaft 
may emit abnormal noise or vibration. 

REPLACEMENT OF UNIVERSAL JOINT SPIDER 
SUBASSEMBLY(REAR) 
1. Move the center of the propeller shaft in up-&-down and 

right-&-left directions so as to check the universal joint 
spider for excessive play by hand feeling. 
NOTE: 
• The removal procedure for the universal joint spider 

subassembly is the same both at the sleeve yoke side 
and at the flange yoke side. Therefore, the procedure for 
the flange yoke (at the differential side) only is described 
here. 

2. Remove the rear propeller shaft assembly by removing the 
four bolts. 
CAUTION: 
• Prior to the removal, mating marks should be put on 

each of the flange yoke and companion flange of the rear 
differential. 

• If this operation should fail to be performed, the propeller 
shaft may emit abnormal noise or vibration during the 
running. 

3. Put different paint mating marks on the propeller shaft and 
each of the yoke side sections (universal joint sleeve yoke 
subassembly and universal joint with flange yoke). (The 
illustration in the right figure indicates an example of mating 
marks.) 
CAUTION: 
• If this operation should fail to be performed, the propeller 

shaft may emit abnormal noise or vibration during the 
running. 

PR-16 
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4. Clamp the cut-out section of the propeller shaft in a vise. 
5. Remove the right and left snap rings with snap ring pliers. 

CAUTION: 
Never reuse the removed snap rings. 

6. Push down the right and left universal joint spider bearing 
cups, using the suitable wrench box and the following SSTs. 

SST: 09520-87604-000 
09956-00010-000 

NOTE: 
• At this stage, the universal joint spider bearing cups can 

not be removed completely. 

7. Install a furnished ring (A) to the shaft section of the univer
sal joint spider. Remove the universal joint spider bearing 
cup at one side, using the following SST. 

SST: 09520-87604-000 
09956-0001 0-000 

CAUTION: 
Never reuse the removed universal joint spider bearing 
cups. 

8. Remove the universal joint with flange yoke from the 
propeller shaft . 

9. Remove the universal joint spider bearing cup by lightly 
tapping it, using a hammer in combination with a suitable 
metal rod. 
CAUTION: 

Never reuse the removed universal joint spider bearing 
cup . 

PR-17 
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PROPELLER SHAFTS 

10. Remove the right and left snap rings with snap ring pliers. 
CAUTION: 
• Never reuse the removed snap rings. 

11. Push the universal joint spider bearing cup, us·lng the fol
lowing SST. 

SST: 09520-87604-000 

NOTE: 
• At this stage, the universal joint spider bearing cups can 

not be removed completely. 

12. Install a furnished ring to the shaft section of the universal 
joint spider. Then, remove the universal joint spider bearing 
cup at one side, using the follow·1ng SST. 

SST: 09520-87604-000 

CAUTION: 
• Never reuse the removed universal joint spider bearing 

cup. 

13. Remove the universal joint spider. 

14. Remove the universal joint spider bearing cup by lightly 
tapping it. using a hammer in combination with a suitable 
metal rod. 
CAUTION: 
• Never reuse the removed universal joint spider bearing 

cup. 

PR-18 
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INSPECTION 

1. Conduct measurement at the two points of A and 8 (cross 
direction) indicated in the right figure, using an i:mer dial 
gauge. 

Specified Value: 
Propeller Shaft 

2s.o:g~~~~: 
Sleeve and Flange Yoke 

28.0!~:~~;:: 

CAUTION: 
• If the inner diameters of A and B (cross sections) exceed 

the specified value above, replace the parts with a new 
one. 

INSTALLATION 
1. The following parts (1), (2), (3) are supplied in one set in 

the replacement parts for the universal joint spider subas~ 
sembly. 
(1) Universal joint spider ............................. 1 piece 
(2) Universal joint spider bearing cup 4 pes. 
(3) Snap ring ................. 4 pes. 

Parts availability Identification 

T-1.45mm None 

T=1.50mm Yellow paint applied on 
ring outer periphery 

T=1.55mm White paint applied on 
ring outer periphery 

2. Temporarily install new universal joint spider bearing cups 
(two pes.) to the universal joint with flange yoke by pushing 
them with finger . 

PR-19 
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PROPELLER SHAFTS 

3. Temporarily install a new universal joint spider to the univer
sal joint with flange yoke. 
NOTE: 
• Make sure that the grease nipple faces toward the 

propeller shaft side. 

4. Install the right and left universal joint spider bearing cups, 
using the suitable wrench box with the following SSTs. 

SST: 09520-87604-000 
09956-0001 0-000 

NOTE: 
• Be sure to evenly press the right and left universal joint 

spider bearing cups, until you can see the snap ring 
attaching groove provided on the inner periphery surtace 
of the universal joint with flange yoke. 

5. Temporarily install the universal joint with flange yoke to the 
propeller shaft. 
CAUTION: 
• Be sure to align the paint marks (at the propeller shaft 

and flange yoke sides) which were put before the 
removal with each other. 
If the mating marks described above are not aligned with 
each other, it may cause abnorma1 vibration or abnormal 
noise of the propeller shaft. 

• Make sure that the grease nipple faces toward the 
propeller shaft side. 

6. Temporarily install new universal joint spider bearing cups 
(two pes.) to the propeller shaft by pushing them with finger. 

7. While applying suitable box wrenches to both edge sur
faces of the universal joint spider bearing cup, set the 
bearing cup in a vise. 

8. After tightening the vise, press the right and left universal 
joint spider bearing cups. 
NOTE: 
• Be sure to evenly press the right and left cups, until you 

can see the snap ring attaching groove provided on the 
inner periphery surface of the universal joint with flange 
yoke. 

PR-20 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

9. Measurement of universal joint starting torque 
(1) Using a spring scale, install the selected snap ring so 

that the starting torque may fall within the specified 
range given below. 
Specified Value: 0.049 • 1.47 N (0.005 - 0.15 kgf) 

(2) Turn the propeller shaft 90 degrees. Measure the start
ing torque. 

CAUTION: 
• As regards the snap rings positioned symmetrically rela

tive to the universal joint spider, in principle, it is required 
to use the snap rings having the same thickness . 

• However, if the starting torque does not reach or ex
ceeds the specified range despite the fact that the snap 
rings having the same thickness have been used, use a 
snap ring having one class higher or lower thickness. 

(3) Measure the starting torque. following the same proce
dure described above. 

(4) Turn the propeller shaft 90 degrees. Measure the start
ing torque . 

10. With a dial gauge set to the center of the propeller shaft. 
Allowable Runout: 0.5 mm 

Replace to the new propeller shaft, if the runout is 
exceed than 0.5 mm 

PR-21 
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PROPELLER SHAFTS 

11. Apply gear oil to both the inner and outer sides of the 
propeller shaft sleeve. 

12. Install the propeller shaft with the mating marks that were 
put during the removal of the propeller shaft aligned with 
each other. 

Tightening Torque: 
58.8 - 78.5 N·m (6.0 - 8.0 kgf-m) 

CAUTION: 
Make sure to line up those mating marks that were put 
during the removal of the front propeller shaft. If this 
caution should fail to be observed, the propeller shaft 
may emit abnormal noise or vibration. 

13. After installing the propeller shaft, apply black paint to the 
exposed machined surface of the differential companion 
flange (Slant line section in the right figure) as a rust preven
tive measure. 

14. Apply some amount of the lithium base multi-purpose 
grease to the grease nipples. 

PR-22 
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PROPELLER SHAFTS 

• SSTs 
Shape Parts No. Parts name 

~~ 09520-87604-000 Puller universal joint 

~ 09956-00010-000 Tightening piece 

~110 

SERVICE SPECIFICATIONS • Item Specified value Allowable limit Remarks 

A uncut - 0.5 mm Front. Rear 

Front 22.50: -
Propeller shaft Ccc--

Inner diameter Rear 28.0 :g:gg -
Sleeve and Front 22.50 ~. -
flange yoke 

Rear 28.0 ~ -

Front 0.029 - 1.47 N - Selected with four 

Starting torque 
(0.003 - 0.15 kg) kinds of snap ring 

Rear 0.049 - 1.47 N - Selected with three 
(0.005 - 0.15 kg) kinds of snap ring 

" 
TIGHTENING TORQUE 

• Tightening components 
Tightening torque 

N-m kgf-m ft-lb 

Front differential companion flange x Propeller shaft 58.8-78.5 6.0- RO 43.4-57.9 

Rear differential companion flange x Propeller shaft 56.8- 78.5 6.0-8.0 43.4- 57.9 

WFE9Q..PR112 
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FRONT/REAR DIFFERENTIAL 

GENERAL DESCRIPTION 
DIFFERENTIALS 
The differential at both the front and rear employs a hypoid gear type. 
In the case of ordinary differentials, there will be cases where the traction is lost when the wheel at one side 
·1s rotating idly on muddy roads or dur'1ng a rapid cornering. To solve those problems, an LS.D. (Limited Slip 
Differential) is available as optional equipment on the rear differential. 

Front differential Rear differential LS.D 

Differential specifications 

Kind 
Front Rear Rear (LSD) 

Item 

Final reduction gear ration 5.285 5.285 5.285 

Number of teeth 37 37 37 

Differential ring gear Outer diameter mm 170 180 180 

Gear type Hypoid gear Hypoid gear Hypoid gear 

Number of teeth 7 7 7 

Final reduction gear Outer diameter mm 55 57 57 

Gear type Hypoid pinion Hypoid pinion Hypoid pinion 

Differential side gear 
Number of teeth 18 14 14 

Number of inner spline teeth 25 27 27 

Number of differential pinion teeth 10 10 10 

Pinion shaft outer diameter mm ¢16 ¢18 ¢18 

DF-2 

• 

• 

• 
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IN-VEHICLE REPLACEMENT 
PROCEDURES FOR OIL SEAL FRONT 
FRONT DIFFERENTIAL (Drive Shaft Oil Seal) 
REMOVAL 
1. Remove the drive shaft from the front differential. (Refer 

front axle and suspension). 
2. Remove the oil seal at the drive shaft installation section, in 

conjuction with the following SSTs. 
SST: 09517-87602-000 

09308-1001 0-000 

NOTE: 
• Never reuse the removed oil seaL 

INSTALLATION 
1. Drive the oil seal at the drive shaft installation section into 

pos'1tion, using the following SST. 
SST: 09517-87601-000 

NOTE: 
• Apply the lithium base multi purpose grease to the oil 

seal lip section, prior to install. 

2. Install the drive shaft to the front differentia!. 
(Refer front axle and suspension section) . 

FRONT DIFFERENTIAL (Drive Pinion Oil Seal) 
REMOVAL 
1. Remove the propeller shaft. 

CAUTION: 
Prior to the removal, be sure to put a mating mark. If this 
operation should fail to be performed, the propeller shaft 
may emit abnormal noise or vibration during the running . 

DF-3 

FRONT/REAR DIFFERENTIAL 

0930s-ooo, o 1 

~/ 
(lett side) 

\ 
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,' ~ 
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FRONT/REAR DIFFERENTIAL 

2. Release the staking of the lock nut of the drive pinion. 
NOTE: 
• Insufficient releasing of the staking of the lock nut may 

cause the threaded portion of the drive pinion to be 
damaged. 

3. Remove the lock nut and plate washer using the following 
SST. 

SST: 09330-00021-000 

NOTE: 
• Never reuse the removed lock nut. 

4. Remove the companion flange. 

5. Remove the oil seal, using the following SST. 
SST: 09517-87602-000 

INSTALLATION 
1. Drive the oil seal into position, using the following SST. 

SST: 09517-87602-000 

NOTE: 
• Apply the lithium base multi purpose grease to the oil 

seal lip section, prior to install. 

DF-4 
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FRONT/REAR DIFFERENTIAL 

• 2. Install the companion flange. 

• 

• 

• 

3. Install the plate washer and a new lock nut. Tighten the nut, 
using the following SST. 

SST: 09330-00021-000 
Tightening Torque: 

157.0 - 196.0 N·m (16.0 - 20.0 kgf-m) 

NOTE: 
When staking the lock nut, point a suitable staking tool toward the drive pinion axis center and stake 

(

1

) ::t:: :~~;::~~~~·as s~hown in the fi~~)re below. (P~oor staking (~ay cause abnormal noise.) 
(2) New nut (2) (2) 
(3) Drive pinion ~ ~ 

'{ (Correc~(3) '{ (Wrong)-+(3) 

4. Install the propeller shaft. 
CAUTION: 
• While installing the propeller shaft, align the mating 

marks put during the removal with each other. If this 
operation should fail to be performed correctly, the 
propeller shaft may emit abnormal noise or vibration 
during the running. 
Tightening Torque: 58.8 - 78.5 N-m (6.0- 8.0 kgl-m) 

5. After the propeller shaft has been installed, apply black 
paint to the exposed machined surjace (slant line section 
in the right figure) . 

DF-5 
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FRONT/REAR DIFFERENTIAL 

TROUBLE SHOOTING • Symptoms Possible causes Checking points 

Abnormal Differential tapping noise Improper backlash of hypoid gear Check backlash between drive pinion and 
noise ring gear. 

Differential clunk noise The same above The same above 

Differential clanking noise Drive pinion improperly adjusted Check preload. 
Check backlash. 

Differential chuckle noise Abnonnal wear in side gear and Check side gear. 
differential case Check differential case. 

Differential noise Improper tooth contact at hypoid Check tooth contact between drive pinion and 
gear ring gear. 

Oil leakage Faulty oil seal Check each oil seal. 

Oil leakage at differential carrier Check installation surface with rear axle 
installation section housing. 

WFE90-0F015 • 

• 

• 
DF-6 
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COMPONENTS 

• 

• 

• 

<D Differential pinion thrust washer 
® Differential pinion 
® Differential pinion shaft 
@ Differential side gear 
@ Differential side gear thrust washer 
® Slotted pin 
0 Tapered roller bearing 

{Inner & Outer) 
®Shim 
® Differential drive pinion bearing 

spacer 
@Shim 
@ Tapered roller bearing 

(Inner & Outer) 

FRONT/REAR DIFFERENTIAL 

@Oil seal 
@ Differential bearing adjusting nut 
@ Bearing 
@ Differential drive pinion 
@ Differential ring gear 
@ Differential case S/A 
@Bolt 
@ Differential carrier support stopper 
®Spacer 
@ Differential mounting lower insulator 
@ Differential carrier support BKT 
@ Differential mounting upper 

insulator 
® Drive pinion companion flange S/A 
® Dust deflector 

DF-7 

Tightening torque 
N·m (kgf-m) 
Non-reusable parts 
Selection parts 

@Oil seal 
@ Differential carrier S/A 
@ Bearing cap 
@Bolt 
® Differential bearing adjusting nut 

lock 
® Differential carrier gasket 
@ Front axle housing cover S/A 
@Gasket 
® Drain plug 
® Breather hose 
®Clip 
®Union 
® Differential carrier support BKT 
@ Differential carrier support 3KT 

WFE90-DF016 
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FRONT/REAR DIFFERENTIAL 

REMOVAL 
1. Jack up the vehicle and support it with safety stands. (As 

tor the jacking-up points and support points for safety 
stands, refer Gl-section.) 

2. Remove the front wheel. 
3. Drain the oil from the differential. 

4. Remove the eng'1ne undercover by removing the four bolts. 
5. Remove the front drive shafts and stabilizer. 

(Refer Front Axle & Suspension section.) 

6. Disconnect the breather hose by removing the clamp. 

7. Remove the propeller shaft. 
NOTE: 

Before the propeller shaft is removed, be sure to put a 
mating mark as a guide during the installation. 

8. Hold the propeller shaft in a suspended state. 

9. Remove the differential mounting. 
Temporarily loosen the three bolts of the differential mount
ing brackets. 

DF-<l 

• 

• 

• 

• 
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10. Support the differential with a transmission jack or the like. 
11. Remove the differential from the chassis frame by removing 

the three bolts of the differential mounting brackets. 
12. Remove the differential from the vehicle, while supporting 

the differential with a jack. 

13. Remove the ten bolts of the front axle housing cover sub
assembly . 

14. Remove the front axle housing cover subassembly, using 
the standard tool of the scraper. 
NOTE: 
• Never reuse the removed gasket. 

DF-9 
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FRONT/REAR DIFFERENTIAL 

15. Remove the three differentia! carrier support brackets from 
the differential by removing the three bolts. 

16. Install the differential assembly removed from the vehicle 
on the following SSTs. 

SSTs: 09219-67202-000 
09456-67601-000 

PRE-INSPECTION 
NOTE: 

Prior to the disassembling of the differential, be sure to 
check the following items and record the values. (These 
values are used as reference which assures the correct 
assembling.) 

1. Ring gear runout check 
Measure the nmout at the back surface of the ring gear, 
using a dial gauge. 

Allowable Limit: 0.1 mm 

If the runout exceeds the allowable limit, replace the final 
gear as a set. 

DF-10 

• 

• 

• 

• 
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2. Ring gear backlash check 
Secure the drive pinion in such a way that a dial gauge may 
make contact with the forward end of the tooth surface of 
the ring gear at right angles. Measure the backlas~ by 
moving the ring gear. 

Specified Value: 0.07 - 0.17 mm 

3. Side gear backlash check 
Measure the backlash with the pinion gear pushed against 
the differential case side. 

Specified Value: 0.03-0.15 mm 

4. Total preload measurement 
Measure the starting torque with the drive pinion broJght 
'1nto contact with the tooth surface of the r'lng gear, using a 
torque gauge. 

Specified Value: 0.58 - 3.0 N (0.06 - 0.31 kgf) 

5. Check of tooth contact between ring gear and drive pinion 
Apply a thin f1lm of blue lead or the like evenly to both 
sides of five or six teeth of the ring gear. 

NOTE: 
Perform the tooth contact check at four points of the ring 
gear. 

Apply braking to the drive pinion and turn the ring gear 
several times. Check the tooth contact between the ring 
gear and the drive pinion. 
Ensure that correct tooth contact has been attained, as 
shown in the figure below. 

Toe contact 
Correct tooth contact 

Heel contact 

c 
DF-11 

FRONT/REAR DIFFERENTIAL 

Flank contact 

~ 
Face contact 

~ 
WFE9Q.DF033 
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FRONT/REAR DIFFERENTIAL 

DISASSEMBLY 
1. Remove the oil seal at the drive shaft side, using the follow~ 

ing SST. 
SST: 09308-00010-000 

2. Remove the adjusting lock nut. 

3. Put mating marks (Painted with white or the like) on the 
bearing cap and differential carrier. 
NOTE: 
• Since the bearing cap has been manufactured integrally 

with the differential carrier, never disturb the combination 
of these components. 

4. Remove the bearing cap by removing the two bolts on both 
left and right sides. 
NOTE: 
• Arrange the removed bearing caps in order, separating 

the right cap from the left cap. 

5. Remove the differential bearing adjusting nut on both left 
and right sides. 
NOTE: 
• Arrange the removed bearing caps in order, separating 

the right cap from the left cap. 

DF-12 

• 

• 

• 

• 
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• 6. Remove the differential case from the carrier. 

• 

• 

• 

NOTE: 
The drive pinion preload should be measured after the 
differential case has been removed. 
After completion of measurement, perform disassembly, 
following the removal procedures given below. 

7. Drive pinion preload measurement 
Measure the starting torque within the range of the backlash 
between the drive pinion and the ring gear, using torque 
gauge. 

Specified Value: 0.39 - 2.45 N (0.04 - 0.25 kgf) 

NOTE: 
• This step should be performed after the differential case 

has been removed from the carrier. 

8. Release the staking of the lock nut, using a chisel and a 
hammer. 
NOTE: 

Never reuse the removed lock nut. 

9. Secure the companion flange, using the following SST. 
Proceed to the remove the lock nut. 

SST: 09330-00021-000 

10. Remove the companion flange . 

DF-13 
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FRONT/REAR DIFFERENTIAL 

11. Remove the oil seal of the drive pinion, using the following 
SST. 

SST: 09308-10010-000 

NOTE: 
Never reuse the removed oil seal. 

12. Remove the drive pinion by pressing the press. 

13. Remove the following parts from the drive pinion. 
(1) Spacer 
(2) Shim for drive pinion preload 
NOTE: 

Never reuse the removed spacer as it's crash type 

14. Remove the rear bearing and the drive pinion mounting 
distance adjusting shim from the drive pinion, in conjuction 
with a press and the following SST. 

SST: 09253-87101-000 

15. Remove the front and rear bearing outer races, using a 
brass bar. 

DF-14 

• 09308-10010-000 

• 
""""'"'" 

~ar, 
(1) (2) 

• 09253-87101~000 

• 
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16. Set the differential case into the vice. 
17. Remove the side bearings from the differential case, using 

the following SST. 
SST: 09502-10012-QOO 

NOTE: 
• Insert the pawl of the SST into the groove of the differen

tial carrier. 

18. Stamp mating marks (painted with white or the l"lke) on the 
differential case and ring gear. Proceed to remove the ring 
gear . 

19. Pull out the slotted spring pins of the pinion gear. Remove 
the following parts from the differential case. 
(1) Differential side gear 
(2) Differential side gear thrust washer 
(3) Differential pinion shaft 
(4) Differential pinion 
(5) Differential pinion thrust washer 
NOTE: 
• Never reuse the removed slotted spring pin. 

INSPECTION 
Inspect each section of the following parts for any sign of 
damage, wear or excessive looseness. Replace any parts 
which exhibit defects. 

1. Drive pinion & ring gear 
(1) Gear teeth (1) 
(2) Spline portion (2) of drive pinion 
(3) Bearing fitting section (3) 

2. Side gear & pinion 
(1) Gear teeth (1) 
(2) Side gear boss section (2) 
(3) Side gear serrated section (3) 
(4) Pinion shaft fitting hole (4) 
(5) Differential case contact section (5) 

DF-15 
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3. Visually inspect the rotational sliding section between the 
differential pinion and the differential pinion shaft for 
damage and wear. 

4. Inspection of differenf1al case for wear or damage 
( 1) Side gear boss contact sections ( 1) 
(2) Pinion contact section (2) 
(3) Ring gear attaching section (3) 
(4) Side bearing press-fitting section (4) 
(5) The differential case proper (5) 

5. Bearings 
(1) Front bearing (1) 
(2) Rear bearing (2) 
(3) Side bearings (3) 
• Turn the bearings lightly. Ensure that they rotate 

smoothly without any binding or abnormal noise. 
While tracing the outer peripheral section of the taper 
roller with your nails, check to see if any binding exists 
there. 

6. Companion flange 
(1) Oil seal contact section (1) 
(2) Spline section (2) 

ASSEMBLY 

1. Press the front and rear outer races into the differential 
carriers, using the following SSTs. 

SSTs: (1) Front. .. 09608-87302-800 
(2) Rear. .. 09608-87302-7 

Both above SSTs are included in the 09608-87302-000. 

DF-16 
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(2)-o 0(1) 
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2. Selecting procedures for drive pinion mounting distance 
adjusting shims 
(1) Assemble the SST and following parts on the front dif

ferentiaL Tighten the bolt to the tightening torque shown 
in the figure right. 
SST: 09530-87603-000 

(A) ... Rear bearing 
(B) ... Front bearing 
(C) ... Companion flange 

NOTE: 
Do not install the oil seal at this stage . 

(2) Measure the dimension ® shown in the figure above. 
Select a suitable shim from the table below. 

Adjusting Shim Availability Unit· mm 

3.60 

3.65 

3.70 
3.75 
3.80 
3.85 

0.30 

(3) Place the drive pinion mounting distance adjusting shim 
that was selected in the previous step in the drive 
pinion. Press the rear bearing, Using the following SST. 
SST: 09309-87202-000 

DF-17 

FRONT/REAR DIFFERENTIAL 

Tightening Torque: 29.4- 49.0 N-m 
kgf-m) 

Tightening Torque: 157.0- 196.0 N-m 
{16.0- 20.0 kgf-m) 

09309-87202-000 
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3. Selecting procedures for side gear backlash thrust washer 

(1) Prior to assembling, apply the gear oil to the following 
rotating sections. 

Outer periphery (side and pinion gear) 
- Inner periphery of side and pinion gear in differential 

case 
(2) Assemble the following parts in the differential case. 

(1) Differential side gear 
(2) Differential side gear thrust washer 
(3) Differential pinion shaft 
(4) Differential pinion 
(5) Differential pinion thrust washer 

(3) Measure the backlash with the pinion gear pushed 
against the differential case side. Select a thrust washer 
in such a way that the backlash between the differential 
pinion and the differential side gear may conform to tr,e 
specified value given below. Here, the backlash is the 
mean value of measurements over four teeth. Place the 
selected thrust washer. 
Specified Value: 0.03 - 0.15 mm 

NOTE: 
The same size of the thrust washer should be installed 
at both the right and left sides. 

4. Drive the new slotted spring pin into position, after comple
tion of the backlash measurement. 
NOTE: 

Stake the differential case with a chisel or the like so as 
to secure the slotted spring pin. 

DF-18 

Availability of Adjusting Thrust Washer 
for Section ® 

Units· mm 

1.00 

1.05 

1.10 

1.15 

1.20 

WFE90-CF<I6.2 
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5. Align the mating marks put during the disassembly with 
each other. 

6. Apply gear oil to the threaded portions of the tightening 
bolts and the ring gear 

7. Install the ring gear in the differential case and tighten the 
bolts. 

Tightening Torque: 78.5 - 88.3 N·m (8.0 - 9.0 kgf-m) 

NOTE: 
Be sure to tighten the bolts altematally and diagonally . 
(The illustration at the right figure indicates a typical 
example of the tightening sequence.) 

8. Press the side bearing into the differential case, using the 
following SST s. 

SST: 09310-87102-000 
09608-87302-7 

that is a part of 09608-87302-000 set 

9. Clean the ring gear tooth surfaces . 

10. Install the drive pinion, new drive pinion bearing spacer and 
shim (one that was measured at time of selection) to the 
differential carrier. 

11. Press the rear bearing, using the following SST. 
SST: 09309-87202-000 

DF-19 
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12. Apply the gear oil to the rear bearing tappared roller sec
tions. 

13. Install the companion flange. 
14. Tighten the nut(use for 09530-87603-000), using the follow

ing SST. 
SST: 09330-00021-000 
Tightening Torque: 

157.0 -196.0 N·m (16.0- 20.0 kgf-m) 

15. Apply the gear oil to the front bearing tappered roller sec
tions. 

16. Rotated the companion flange for several times in clock and 
counter clockwise. 

17. Measure the preload of the drive pinion, using a torque 
gauge. 

Specified Value: 
New Bearing: 

0.39 - 2.45 N (0.04 - 0.25 kgD 
Bearing Reused: 

0.39-1.27 N (0.04- 0.13 kgD 

18. When the preload is greater than the specified value, in
crease the adjusting shim thickness. Conversely, when the 
preload is less than the specified value, decrease the ad
justing shim thickness. 
NOTE: 
• Refer the table for availability of adjusting shim® on the 

item of 19. 

DF-20 
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19. Availability of adjusting shim for section® 

1.600 1.850 
1.625 1.875 
1.650 1.900 

1.675 1.925 
1.700 1.950 

1.725 1.975 
1.750 2.000 
1.775 2.025 
1.800 2.050 
1.825 2.075 

20. Install the differential case on the differential carrier. 
NOTE: 

Make sure that the outer races of the side bearings are 
assembled correctly in the respective original posrtions. 

21. Install the adjusting nut in such a way that it is aligned with 
the threaded portion of the differential carrier . 
NOTE: 
• Apply gear oil to the bearing and adjusting nut. 

22. Temporarily tighten the bearing cap to the following 
specified torque. 

Tightening Torque: 19.6 N-m (2.0 kgf-m) 

DF-21 
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Units: mm 

2.100 
2.125 

2.150 
2.175 

2200 
2.225 
2.250 
2.275 

2.300 

2.325 
WFE91:)-0F076 
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23. Lightly tighten the right and left adjusting nuts, using the 
SST, until the backlash between the drive pinion and the 
ring gear becomes about 0.2 mm 

SST: 09504-87601-000 

24. Ring gear preload adjusting procedure 
(1) Install a dial gauge normally to the back suriace of the 

ring gear. 

(2) Using the SST, tighten the adjusting nut at the tooth 
surface side of the ring gear, until the dial gauge 
registers no fluctuation in the reading. 

NOTE: 
• The side bearing preload becomes zero when the dial 

gauge no longer registers fluctuation. 

(3) Tighten further the adjusting nut at the ring gear tooth 
surface side to the specified preload. 
Specified Side Bearing Preload: 1 - 2 notches 

25. Adjusting procedure for backlash between ring gear and 
drive pinion 
(1) Install a dial gauge at right angles with the ring gear 

tooth surface. Measure the backlash. 
Specified Value: 0.07-0.17 mm 

DF-22 
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(2) If the backlash does not conform to the specification, 
adjust the backlash by moving the bearing by means of 
the right and left adjusting nuts, using the following SST. 
SST: 09504-87601-000 

NOTE: 
• The right and left bearings should be moved in the same 

direction and by the same amount. For example, if the 
left bearing is loosen one notch, the right bearing should 
be tightened one notch. 

26. Tighten the bearing cap to the specified torque. 
Tightening Torque: 29.4- 49.0 N-m (3.0- 5.0 kgf-m) 

27. Total preload: 
With the drive pinion brought in contact with the ring gear, 
measure the total preload, us"1ng a torque gauge. 

New Bearing: 0.58 - 3.0 N (0.06 - 0.31 kg!) 
Bearing Reused: 0.58-1.8 N (0.06- 0.19 kg!) 

NOTE: 
• If the total preload does not conform to the specification, 

adjust the total preload by means of the adjusting nut at 
the ring gear tooth surface side. 

28. Checking procedure for tooth contact between ring gear 
and drive pinion 
(1) Apply a thin film of blue lead or the like evenly to both 

sides of five or six teeth of the ring gear. 
(2) Turn the ring gear several times by applying a load to 

the drive pinion by one hand. 
NOTE: 
• Perform the tooth contact check at four points of the ring 

gear . 
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(3) Ensure that the correct tooth contact has been attained, as shown in the figure below. 

Toe contact Flank contact Heel contact Face contact 

@~C~~~ 

Correct tooth contact 

Decrease thickness of drive pinion 
mounting distance adjusting shim 

l 
I 

Increase thickness of drive pinion 
mounting distance adjusting shim. 

I 
(1) Select drive pinion mounting distance adjusting shim. 
(2) Select drive pinion preload adjusting shim. 
(3) Adjust side bearing preload. 
(4) Adjust backlash between ring gear and drtve pinion. 
(5) Adjust total preload. 
(6) Recheck tooth contact between ring gear and drive pinion. 

29. Install the adjusting nut lock to the bearing cap and tighten 
the bolts. 

Tightening Torque: 3.9- 9.8 N-m (0.4- 1.0 kgf-m) 

30. Remove the companion flange by removing the nut for 
09530-87603-000 

31. Drive a new oil seal up to the edge surface of the differential 
carrier, using the following SST. 

SST: 09517-87601-000 

NOTE: 
Apply gear oil to the oil seal lip section. 

32. Install the companion flange, plate washer and new lock nut 
and tighten the companion flange by means of a new lock 
nut, using the following SST. 

SST: 09330-00021-000 
Tightening Torque: 

157.0- 196.0 N-m (16.0- 20.0 kgf-m) 

DF-24 
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• 33. Stake the lock section of. nut securely, using a chisel or the 

• 

• 

• 

like. 

NOTE: 
• When staking the lock nut, point a suitable staking tool toward the drive pinion axis center and stake 

(
1
) ::i::l: ~::::u::~~· a~s shown in the(~i~ure below~. (Poor staki~~) may cause abnormal noise.) 

(2) New nut (
21 

(2) 

(3)Drivepinion ~ ~ 

'( (Correc~(3) '{ (Wrong)-t(3) 

34. Drive a new oil seal into the drive shaft side up to the edge 
surface, using the following SST. 
NOTE: 
• Apply gear oil to the oil seal lip section. 

SST: 09517-87601-000 

35. Remove the differential assembly from the overhaul stand. 
36. Tighten the three differential carrier support brackets by 

means of the bolts. 
Tightening Torque: 

98.0- 118.0 N-m (10.0- 12.0 kgf-m) 
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37. With a new gasket interposed, tighten the front axle housing 
cover subassembly by means of the bolts. 

Tightening Torque: 17.7- 23.5 N-m (1.8- 2.4 kgf-m) 

NOTE: 
Be sure to tighten the bolts alternately and diagonally. 
(The illustration at the right indicates a typical example 
of the tightening sequence.) 

INSTALLATION 
i. Install the differential assembly, while supporting with a 

transmission jack or the like. 

2. Temporarily tighten the three bolts of the differential mount
ing brackets to the chassis frame. 

3. Proceed to tighten the bolts. 
Tightening Toruqe: 

39.2 - 53.9 N-m (4.0 - 5.5 kgf-m) 

DF-26 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

Tightening Torque: 
39.2 - 49.0 N-m (4.0 - 5.0 kg-m) 

4. Remove the jack from the vehicle. 

5. Install the propeller shaft. 
CAUTION: 

While installing the propeller shaft, align the mating 
marks put during the removal with each other. If this 
operation should fail to be performed correctly, the 
propeller shaft may emit abnormal noise or vibration 
during the running. 
Tightening Torque: 58.8- 78.5 N-m (6.0- 8.0 kgf-m) 

6. After the propeller shaft has been installed, apply black 
paint to the exposed machined surface (slant line section 
in the right figure) of the differential companion flange. 

7. Connect the breather hose with the clamp . 

8. Install the front drive shaft (Refer front axle and suspension). 
9. Tighten the front wheel by means of a hub nuts. 

Tightening Torque: 
88.3- 118.0 N-m (9.0- 12.0 kgf-m) 

NOTE: 
• Be sure to tighten the hub nut alternaterlly and diogunal

ly . 
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I 0. Jack down the vehicle. 
11. Install the front stabilizer (Refer front axle and suspension 

section). 
12. Fill the differential oil. 

Oil to be Used: API GL-5, SAE 90 or SOW-90 
Oil Capacity: 0.9 L 

13. Install the engine undercover with the four bolts. 

DF-28 
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• IN-VEHICLE REPLACEMENT 
PROCEDURES FOR OIL SEAL (REAR) 
REMOVAL 

• 

• 

• 

1. Remove the drive shaft. 
CAUTION: 
• Prior to the removal, be sure to put a mating mark. If this 

operation should fail to tbe performed, the propeller shaft 
may emit abnormal noise or vibration during the running. 

2. Release staking of the lock nut of the drive pinion. 
NOTE: 
• Insufficient releasing of the staking of the lock nut may 

cause the threaded portion of the drive pinion to be 
damaged . 

3. Remove the lock nut and plate washer, using the following 
SST. 

SST: 09330-00021-000 

4. Remove the companion flange . 

5. Remove the oil seal, using the following SST. 
SST: 09308-10010-000 

NOTE: 
• Never reuse the removed oil seal . 
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INSTALLATION 
1. Drive a new oil seal into position, using the following SST. 

SST: 09517-87601-000 

NOTE: 
• Apply the gear oil to the oil seal lip section, prior to install. 

2. Install the companion flange. 

3. Install the plate washer and new lock nut, using the follow
ing SST. 

SST: 09330-00021-000 
Tightening Torque: 

186.0- 226.0 N-m (19.0- 23.0 kgf-m) 

4. Stake the lock nut of the drive pinion. 
NOTE: 
• Never reuse the removed lock nut. 

NOTE: 

09330-00021 
-000 

WFE90-DF113 

WfE9::l..OF114 

• When staking the lock nut, point a suitable staking tool toward the drive pinion axis center and stake 

~~l ;;~; :~:u::~· as showiP~::~ below. (Porr1~~:lcause abnormal noise.) 

(3) Drive pinion ~ ~ 

'{ (Coc.ec~l3) '{ (Wcong)4(3) 

WFE90-DF115 
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5. Install the propeller shaft. 
CAUTION: 

While installing the propeller shaft, align the mating 
marks put during the removal with each other. If this 
operation should fail to be performed correctly, the 
propeller shaft may emit abnormal noise or vibration 
during the running. 
Tightening Torque: 58.8 - 78.5 N-m (6.0 - 8.0 kgf-m) 

6. After the propeller shaft has been installed, apply black 
paint to the exposed machined surface (slant line section 
in the right figure) of the differential companion flange . 
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REAR DIFFERENTIAL 
COMPONENTS 

c::::-::-::::-:l/' 
' 53.9·- 78.5 
(55- 8.0) 

<D Differential carrier A!Y 
@ Differential bearing adjusting nut lock 
® Bearing cap 
@ Oil seal 
® Dust deflector 
@ Drive pinion companion flangeS/A 
®Washer 
@ Differential pinion 
@ Differential phion shahdrive pinion bearing spacer 
® Differential side gearShim 
@ Differential side gear thrust washer No. 
@ Slotted pin 

DF-32 

c::::J Tightening torque 
Unit N·m (kgf-m) * NorH"eusable parts 
_. Selection parts 

@ Differential bearing adjusting nut 
19 Bearing 
@ Differential caseS/A 
@ Differential ring gear 
@ Differential pinion gear 
®Shim No.3 
@ Differential drive pinion bearing (For rear) 
® DJferential drive pinion bearing spacer 
@Shim No.4 
@ D.fferential drive pinion bearing (For front) 
@ Rear axle housing 

• 

• 

• 

• WFE90-DF118 
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• REMOVAL 

• 

• 

• 

1. Jack up the vehicle and support it with safety stands (As 
for the jacking-up points and support points for safety 
stands, refer Gl-section). 

2. Remove the propeller shaft. 
CAUTION: 

Prior to the removal, be sure to put a mating mark. If this 
operation should fail to be performed, the propeller shaft 
may emit abnormal noise or vibration during the running. 

3. Rock the rear wheel by pulling up the parking brake lever. 
4. Drain the oil from the differential. 

5. Remove the speed sensor only for rear AB.S equipped 
vehicle (Refer SA-section). 

6. Measurement of total backlash of rear axle assembly 
(1) Install a protractor and a magnet stand equipped with 

a pointer on the differential companion flange surface. 
(2) Move the differential companion flange to the right or to 

the left by the backlash (A). 
Specified Value: Less than 5.5° 

NOTE: 
• If the total backlash exceeds the specified value, adjust 

the ring geaHo-drive pinion backlash and side gear-to-
pinion gear backlash to the minimum value, respectively . 

7. Remove the differential carrier assembly by removing the 
ten bolts. 

8. Install the differential assembly removed from the vehicle 
on the following SSTs. 

SSTs: 0921 9-87202-000 
09458-87601-000 
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PRE-INSPECTION 
NOTE: 

Prior to the disassembling of the differential, be sure to 
check the following items and record the values. {These 
values are used as reference which assures the correct 
assembling.) 

1. Ring gear runout check 
Measure the runout on the several points at the back sur
face of the ring gear, using a dial gauge. 

Allowable Limit: 0.1 mm 

If the runout exceeds the allowable limit, replace the final 
gear as a set. 

2. Ring gear backlash check 
Secure the drive pinion in such a way that a dial gauge may 
make contact with the forward end of the tooth surface of 
the ring gear at right angles. Measure the backlash by 
moving the ring gear. 

Specified Value: 0.07 - 0.17 mm 

3. Side gear backlash check (Except for L.S.D.) 
Measure the backlash with the pinion gear pushed against 
the differential case side. 

Specified Value: 0.03 - 0.15 mm 

4. Total preload measurement 
Measure the starting torque with the drive pinion brought 
into contact with the tooth surface of the ring gear, using a 
torque gauge. 

Specified Value: 0.58 - 3.2 N (0.06 - 0.33 kgfj 

5. Check of tooth contact between ring gear and drive pinion 
- Apply a trun film of blue lead or the like evenly to both 

sides of five or six teeth of the ring gear. 
NOTE: 

Pertorm the tooth contact check at four points of the ring 
gear. 

Apply braking to the drive pinion and turn the ring gear 
several times. Check the tooth contact between the ring 
gear and the drive pinion. 

DF-34 
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FRONT/REAR DIFFERENTIAL 

Ensure that correct tooth contact has been attained, as shown in the figure below. 
Toe contact 

Heel contact 

DISASSEMBLY 
1. Remove the adjusting Jock nut. 

2. Put mating marks on the bearing cap and differential car~ 
ner. 
NOTE: 
• Since the bearing cap has been manufactured integrally 

with the differential carrier, never disturb the combination 
of these components. 

3. Remove the bearing cap. 
NOTE: 
• Arrange the removed bearing caps in order, separating 

the right cap from the left cap. 

NOTE: 
The drive pinion preload should be measured after the 
differential case has been removed. 
After completion of measurement, pertorm disassembly, 
following the removal procedures given below. 

4. Remove the adjusting nut. 

NOTE: 
• Arrange the removed adjusting nut in order, separating 

the right nut from the left nut. 

DF-35 
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5. Remove the differential case from the carrier. 

6. Drive pinion preload measurement 
Measure the starting torque using a torque gauge. 

Specified Value: 0.49 - 2.9 N (0.05 - 0.3 kgD 

NOTE: 
This step should be performed after the differential case 
has been removed from the carrier. 

7. Release the staking of the lock nut, using a chisel and a 
hammer. 
NOTE: 
• Never reuse the removed lock nut. 

8. Secure the companion flange, using the following SST. 
Proceed to the remove the lock nut. 

SST: 09330-00021-000 

NOTE: 
• Never reuse the removed lock nut. 

9. Remove the companion flange and plate washer 

DF-36 
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10. Remove the oil seal of the drive pinion, using the following 
SST. 

SST: 09308-10010-000 

NOTE: 
Never reuse the removed oil seal 

11. Remove the drive p·lnion, using a press . 

12. Remove the front and rear bearing outer races, using a 
brass bar. 

13. Remove the following parts from the drive pinion. 
(A) Spacer 
(8) Shim for drive pinion preload 
NOTE: 

Never reuse the spacer as it's crush type 

14. Remove the rear bearing and the drive pinion mounting 
distance adjusting shim from the drive pinion, using the 
following SST. 

SST: 09253-87101-000 

DF--37 
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15. Set the differential case in a vice. 
16. Remove the side bearing from the differential case, using 

the following SST. 
NOTE: 

Insert the pawl of the SST into the groove of the differen
tial carrier. 
SST: 09502-10012-000 

17. Stamp mating marks on the differential case and ring gear. 
Proceed to remove the ring gear. 
NOTE: 
• For easier removal, lightly tap the ring gear at its back 

surface, using a plastic hammer. 

18. Pull out the slotted spring pins of the pinion gear. Remove 
the following parts from the differential case. 
(1) Differential side gear 
(2) Differential side gear thrust washer 
(3) Differential pinion shaft 
(4) Differential pinion 
(5) Differential pinion thrust washer 

INSPECTION 
Inspect each section of the following parts for any sign of 
damage, wear or excessive looseness. Replace any parts 
which exhibit defects. 

1. Drive pinion & ring gear 
(1) Gear teeth (1) 
(2) Spline portion (2) of drive pinion 
(3) Bearing fitting section (3) 

2. Side gear & pinion 
(1) Gear teeth (1) 
(2) Side gear boss section (2) 
(3) Side gear serrated section (3) 
(4) Pinion shah fitting hole (4) 
(5) Differential case contact section (5) 

DF-38 
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2. Selecting procedures for drive pinion mounting distance 
adjusting shims 
(1) Assemble the SST and following parts on the trent dif

ferential. Tighten the bolt to the tightening torque shown 
in the figure above. 
SST: 0953Q-87602-000 

(A) ... Rear bearing 
(B) ... Front bearing 
(C) ... Companion flange 

NOTE: 
• Do not install the oil seal at this stage. 

(2) Measure the dimension @ shown in the figure above. 
Select a suitable shim from the table below. 

Adjusting Shim Availability Unit· mm 

2.10 
2.15 
2.20 
2.25 
2.30 
2.35 
0.30 

3. Place the drive pinion mounting distance adjusting shim 
that was selected in the previous step in the drive pinion. 
Press the rear bearing, using the following SST. 

SST: 09506-87303-000 

DF-40 

• nghtening Torque: 
68.6- 88.3 N-m (7.0- 9.0 kgt-m) 

Tightening Torque: • 186.0- 226.0 N-m (19.0- 23.0 kgf-m) 
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• 4. Selecting procedures for side gear backlash thrust washer 

• 

• 

• 

Availability of Adjusting Thrust Washer 
for Section ® 

(1) Prior to assembling, apply the gear oil to the following 
rotating sections. 
- Outer periphery (side and pin'1on gear) 
- Inner periphery of side and pinion gear in differential 

case 
(2) Assemble the following parts in the differential case. 

(A) Differential side gear 
(B) Differential side gear thrust washer 
(C) Differential pinion shaft 
(D) Differential pinion 
(E) Differential pinion thrust washer 

(3) Measure the backlash with the pinion gear pushed 
against the differential case side. Select the thrust 
washer in such a way that the backlash between the 
differential pinion and the differential side gear may 
conform to the specified value given below. Here, the 
backlash is the mean value of measurements over four 
teeth. Place the selected thrust washer. 
Specified Value: 0.03 - 0.15 mm 

NOTE: 
• The same size of the thrust washer should be installed 

at both the right and left sides. 

(4) Drive the slotted spring pin into position after comple
tion of the backlash measurement. 

NOTE: 
• Stake the differential case so as to secure the slotted 

spring pin . 

DF--41 
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1.05 

1.10 

us 
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5. Apply the gear oil to the threaded portions of the tightening 
bolts and ring gear. 

6. Align the matiching marks put during the disassembly with 
each other. 

7. Install the ring gear in the differential case and tighten the 
bolts. 

Tightening Torque: 78.5- 88.3 N·m (8.0- 9.0 kgf-m) 

NOTE: 
• Be sure to tighten the bolts alternatally and diagonally. 
• The illustration at the right indicates a typical example of 

the tightening sequence. 

8. Press the side bearing into the differential case, using the 
following SSTs. 

SST: 09310-87102-000 
09608-87302-7 
that is a part of 09608-87302-000 

9. Clean the ring gear tooth surfaces. 

10. Install the drive pinion, new drive pinion bearing spacer and 
shim (one that was measured at time of selection) to the 
differential carrier. 

11. Press the rear bearing, using the following SST. 
SST: 09309-87202-000 

12. Apply the gear oil to the rear bearing tappered roller sec
tions. 
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13. Install the companion flange. 
14. Tighten the nut (use for 09530-87603-000), using the follow

ing SST. 
SST: 09330-00021-000 
Tightening Torque: 

186.0- 226.0 N·m (19.0- 23.0 kgf-m) 

15. Apply the gear oil to the front bearing tappered roller sec· 
tions . 

16. Rotates the companion flange for several times in clock and 
counter clockwise. 

17. Measure the preload of the drive pin"1on, using a torque 
gauge. 

Specified Value: 
New Bearing: 

0.49 - 2.9 N (0.05 - 0,3 kgf) 
Bearing Reused: 

0.49- 1.7 N (0.05- 0,17 kgD 

18. When the preload is greater than the specified value, in
crease the adjusting shim thickness. Conversely, when the 
preload is less than the specified value, decrease the ad
justing shim thickness. 
NOTE: 

Refer the table for availability of adjusting shim® on the 
item of 19. 
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19. Availability of adjusting shim for section@ 

1.600 1.850 
1.625 1.875 

1.650 1.900 
1.675 1.925 
1.700 1.950 

1.725 1.975 

1.750 2.000 
1.775 2.025 
1.800 2.050 

1.825 2.075 

20. Install the differential case on the differential carrier. 
NOTE: 

Make sure that the outer races of the side bearings are 
assembled correctly in the respective original positions. 

21. Install the adjusting nut in such a way that it is aligned with 
the threaded portion of the differential carrier. 
NOTE: 
• Apply gear oil to the bearing and adjusting nut. 

22. Install the bearing cap to the differential carrier, while align
ing the mating marks put during the disassembly with each 
other. 

DF-44 

• Units: mm 

2.100 
2.125 
2.150 
2.175 

2.200 

2.225 
2.250 

2.275 
2.300 

2.325 
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• 23. Temporarily tighten the bearing cap to the following 

• 

• 

• 

specified torque. Then, loosen the bearing cap to such an 
extent that the adjusting nut can be turned with the SST. 

Tightening Torque: 19.6 N-m (2.0 kgt-m) 

24. Lightly tighten the right and left adjusting nuts, using the 
SST, until the backlash between the drive pinion and the 
ring gear becomes about 0.2 mm 

SST: 09504-87601·000 

25. Ring gear preload adjusting procedure 
(1) Install a dial gauge normally to the back surface of the 

ring gear. 

(2) Using the SST. tighten the adjusting nut at the tooth 
surface side of the ring gear, until the dial gauge 
registers no fluctuation in the reading. 

NOTE: 
• The side bearing preload becomes zero when the dial 

gauge no longer registers fluctuation. 

(3) Tighten further the adjusting nut at the ring gear tooth 
surface side to the specified preload. 
Specified Side Bearing Preload: 1 - 2 notches 
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26. Adjusting procedure for backlash between ring gear and 
drive pinion 
(1) Install a dial gauge at right angles with the ring gear 

tooth surface_ Measure the backlash. 
Specified Value: 0.07 - 0.17 mm 

(2) If the backlash does not conform to the specification, 
adjust the backlash by moving the bearing by means of 
the right and left adjusting nuts, using the following SST. 
SST: 09504-87601-000 

NOTE: 
• The right and left bearings should be moved in the same 

direction and by the same amount. For example, if the 
left bearing is loosen one notch, the right bearing should 
be tightened one notch. 

27. Tighten the bearing cap to the specified torque. 
Tightening Torque: 68.6- 88.3 N·m (7.0- 9.0 kgf-m) 

28. Total Preload 
With the drive pinion brought in contact with the ring gear, 
measure the total preload, using a torque gauge. 

New Bearing: 0.58 - 3.2 N (0.06 - 0.33 kgf) 
Bearing Reused: 0.58 - 1.9 N (0.06 - 0.2 kgf) 

NOTE: 
• lf the total preload does not conform to the specification, 

adjust the total preload by means of the adjusting nut at 
the ring gear tooth surface side. 

29. Checking procedure for tooth contact between ring gear 
and drive pinion 
(1) Apply a thin film of blue lead or the like evenly to both 

sides of five or six teeth of the ring gear. 
(2) Turn the ring gear several times by applying a load to 

the drive pinion by one hand. 
NOTE: 
• Perform the tooth contact check at four points of the ring 

gear. 
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• (3) Ensure that the correct tooth contact has been attained, as shown in the figure below. 

• 

• 

• 

Toe contact Flank contac:t Heel contact Face contact 

Decrease thickness of drive pinion 
mounting distance adjusting shim. 

Increase thickness of drive pinion 
mounting distance adjusting shim. 

correct tooth contact 

I 
I 

(1) Select drive pinion mounting distance adjusting shim. 
(2) Select drive pinion preload adjusting shim. 
(3) Adjust side bearing preload. 
(4) Adjust backlash between ring gear and drive pinion. 
(5) Adjust total preload . 

I 

(6) Recheck tooth contact between ring gear and drive pinion. 

30. Install the adjusting nut lock to the bearing cap. 
Tightening Torque: 3.9 - 9.8 N·m (0.4 - 1.0 kgf-m) 

31. Remove the companion flange by removing the lock nut for 
09530-87602-000 . 

32. Drive a new oil seal up to the edge surlace of the differential 
carrier, using the following SST. 

SST: 09517-87601-000 

NOTE: 
Apply gear oil to the oil sea/lip section . 

DF-47 
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FRONT/REAR DIFFERENTIAL 

33. Tighten the companion flange by means of a new lock nut, 
using the following SST. 

SST: 09330-00021-000 
Tightening Torque: 

186.0-226.0 N-m (19.0- 23.0 kgf-m) 

34. Stake lock section of the nut securely, using a chisel or the 
like. 

NOTE: 
When staking the lock nut, point a suitable staking tool toward the drive pinion axis center and stake 
the lock nut securely, as shown in the figure below. (Poor staking may cause abnormal noise.) 

(1) Suitable staking tool 
(2) New nut 

.--111 I 

~(2) 0(3) (3) Drive pinion 

INSTALLATION 

1. Apply the following bond to the differential installation sur
face of the rear axle housing. 

Bond to Be Used: Three bond 11 04 
(Three bond made) 

2. Remove the differential carrier from the SSTs 
3. Tighten the differential carrier. by means of the bolts. 

Tightening Torque: 53.9 - 78.5 N-m (5.5 - 8.0 kgf-m) 

NOTE: 
• Be sure to tighten the bolts alternately and diagonally. 

(The illustration at the right figure indicates a typical 
example of the fighting sequence.) 

DF-48 

Apply bond 

WFE90-CF189 

WFE90-CF190 

@ 

WFE9Q.DF191 
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• 

• 

• 

4. Install the rear axle shaft (Refer As-section) 
5. Measurement of total backlash of rear axle assembly 

(1) Install a protractor and a magnet stand equipped with 
a pointer on the differential companion flange surface. 

(2) Move the differential companion flange to the right or to 
the left by the backlash. 
Specified Value: Less than 5.5° 

NOTE: 
• If the total backlash exceeds the specified value, adjust 

the ring gear-to-drive pinion backlash and side gear-to
pinion gear backlash to the minimum value, respectively. 

If the total backlash exceeds the specified value even if 
the respective backlashes (ring gear-to-drive pinion 
backlash and side gear-to-pinion gear backlash) are set 
to the minimum values, replace the rear axle shaft and 
side gear with new ones. 

6. Install the propeller shaft. 
CAUTION: 
• Align the mating marks put during the removal with each 

other. 
If this operation should fail to be performed correctly, the 
propeller shaft may emit abnormal noise or vibration 
during the running. 
Tightening Torque: 58.8 - 78.5 N·m (6.0 - 8.0 kgt-m) 

7. On the rear ASS-equipped vehicle only, install the speed 
sensor. (Refer toRS section.) 

8. Apply black paint to the exposed machined surface (slant 
line section in the right figure) of the differential companion 
flange. 

9. Fill the differential oil. 
Oil to Be Used: 

Standard API Gl-5, SAE 90 or BOW-90 

L.S.D. API GL-5 
(Oil exclusively used for l.S.D. SAE 90 
or BOW-90) 

Oil Capacity: 1 .95 L 

• 10. Jack down the vehicle. 

DF-49 
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FRONT/REAR DIFFERENTIAL 

L.S.D. (Limited Slip Differential) 
SECTIONAL VIEW 

COMPONENTS 

<D Differential pinion 
® Pinion shaft No. 1 
® Pinion shaft holder 
@ Pinion shaft No. 2 
® Differential pinion 
® Clutch outer plate 
® Clutch outer plate 
@ Preload spring 
® Clutch plate shim 
® Clutch inner plate 
0 Clutch inner plate 
@ Clutch pressure ring 
@ Differential side gear 
@ Differential pinion 

: Tightening torque 
: N·m (kgf·m) 

@ Pinion shaft No. 2 
® Differential pinion 
@ Differential side gear 
@ Clutch pressure ring 
@I Clutch outer plate 
® Clutch outer plate 
@ Clutch plate shim 
® Preload spring 
@ Clutch inner plate 
@ Clutch inner plate 

: Selection parts 

® Bolt (Different case cover & Ring gear) 
@ Differential case cover 
® Differential case assy 
® Screw (Differential case & cover} 

DF-50 
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• REMOVAL 

• 

• 

• 

1. Remove the rear differential carrier assembly. 
(See pages DF-32 through DF-34.) 

2. Remove the differential case assembly from the differential 
carrier. 
(See pages DF-34 through DF-37.) 

DISASSEMBLY 
1. Ensure that the mating marks on the differential case sub

assembly and the differential case cover are aligned with 
each other . 

2. Separate the differential case subassembly from the dif
ferential case cover by removing the screws. 
NOTE: 
• When removing the three screws, loosen them evenly 

over several stages. 

3. Remove the clutch plate shim 

4. Remove the preload spring . 

DF-51 
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Mating marks 
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FRONT/REAR DIFFERENTIAL 

5. Remove the following parts in this sequence from the dif
ferential case. 
(1) Clutch outer plate 
(2) Cfutch inner plate 
(3) Clutch outer plate 
(4) Clutch inner plate 

6. Remove the clutch pressure ring. 

7. Remove the side gear. 

8. Remove the following parts, while floating the pinion shaft 
No.1. 
(1) Pinion shaft No.2 (2 pes.) 
(2) Differential pinion (2 pes.) 

9. Remove the pinion No. 1 and two differential pinions. 

DF-52 

• 

• 

• 

• 
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• 10. Remove each inner part from the differential case. 

• 

• 

• 

11. Remove the clutch plate shim . 

12. Remove the preload spring. 

13. Remove the following parts in this sequence from the dif
ferential side gear . 
(1) Clutch inner plate 
(2) Clutch outer plate 
(3) Clutch inner plate 
(4) Clutch outer plate 

14. Remove the differential side gear . 

DF-53 
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FRONT/REAR DIFFERENTIAL 

INSPECTION 
NOTE: 
(1) Clean each of the disassembled parts. Check each part 

for cracks, wear at fitting sections, damage, deformation 
or seizure. Replace any faulty part. 

(2) When the side gear and clutch inner plate are to be 
replaced, also replace the clutch outer plate and preload 
spring that are in contact with the replaced parts. 

1. Check of clutch inner plate 
{1) Ensure that the clutch inner plate exhibits no excessive 

uneven wear. 
(2) Measure the clutch inner plate thickness. 

Specified Value: 1.6 mm 
Allowable Limit: 1.4 mm 

NOTE: 
• The allowable wear limit for the clutch inner plate at one 

side is 0.1 mm. 

2. Check of clutch outer plate 
(1) Ensure that the clutch outer plate exhibits no excessive 

uneven wear. 
(2) Measure the clutch outer plate thickness. 

Specified Value: 1.6 mm 
Allowable Limit: 1.4 mm 

NOTE: 
• The allowable wear limit for the clutch outer plate at one 

side is 0.1 mm. 

3. Preload spring check 
(1) Ensure that the preload spring exhibits no excessive 

wear. 

REFERENCE: 
• The spring load should be 480- 580 kgf as assembled. 

ASSEMBLY 
NOTE: 
(1) When assembling each part, make sure that no dust nor 

chip gets to the part. 
(2) Liberally apply the designated oil to each of the sliding 

and rotating sections. 
Designated Oil: SAE 90 L.S.D. Oil 

DF-54 

• 
WFE90-DF213 

• 

• 
wfEOO.Df216 
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• 1. Install the clutch pressure ring to the differential gear, using 
tho following SST or a cylindrical base. 

SST: 09636-20010-000 

2. Apply the L.S.D. oil, as shown in the right figure. 

3. Install the clutch inner plate. 
NOTE: 
There is no specific installation direction for the clutch inner 
plate. 

4. Apply the L.S.D. oil to the upper periphery of the clutch 
• inner plate. 

• 

• 

5. Install the clutch outer plate. 
NOTE: 
• There is no specific installation direction for the clutch 

outer plate. 

6. Apply the L.S.D. oil to the upper periphery of the clutch 
outer plate. 

7. Install the clutch inner plate. 
NOTE: 
• There is no specific installation direction for the clutch 

inner plate. 

8. Apply the LS.D. oil to the upper periphery of the clutch 
inner plate. 

9. Install the clutch outer plate. 
NOTE: 
• There is no specific installation direction for the clutch 

outer plate. 

10. Apply the L.S.D. oil to the upper periphery of the clutch 
outer plate . 

DF-55 
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FRONT/REAR DIFFERENTIAL 

11. Install the preload spring. 
NOTE: 
• The preload spring should be installed in such a direction 

that the enlarged section of the preload spring may come 
at the clutch plate side. 

12. Install the 0.5 mm thick plate shim. 

13. Install the differential case subassembly. 

14. Align the groove of the clutch pressure ring with that of the 
differential case. 

15. Apply the L.S.D. oil to the outer periphery of the differential 
pinion shaft. 

16. Insert the differential pinion shaft to the differential case. 

DF-56 

• 

• 

• 
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• 17. Install the pinion gear in the differential pinion shaft. 

• 

• 

• 

18. Install the differential pinion shaft No. 1 in the differential 
pinion shaft. 

19. Install the pinion gear in the differential pinion shaft . 

20. Apply the L.S.O. oil to the outer periphery of the pinion shaft 
No.2 and then, install the following parts in differential case, 
'While floating the pinion shaft No.1. 
(1) Pinion shaft No.2 (2 pes.) 
(2) Differential pinion (2 pes.) 

21. Assemble the differential side gear in the clutch pressure 
ring . 

22. Assemble the clutch pressure ring in the differential case . 

DF-57 
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NOTE: 
• The pinion shaft should be aligned with the groove sec

tion of the clutch pressure ring during the assembly, as 
shown in the right figure. 

23. Assemble the following parts in this sequence in the clutch 
pressure ring. 
(1) Clutch inner plate 
(2) Clutch outer plate 
(3) Clutch inner plate 
(4) Clutch outer plate 
NOTE: 
• Each clutch plate should be aligned with the grooves of 

the clutch pressure ring and side gear during the as
sembly. 

24. Assemble the preload spring in the differential case. 
NOTE: 
• The preload spring should be installed in such a direction 

that the enlarged section of the preload spring may come 
at the clutch plate side. 

25. Selecting procedure for clutch plate shim 
(1) Install the two 0.5 mm thick clutch plate shims in the 

differential case. 

(2) Install the differential case cover on the differential case 
subassembly. 

NOTE: 
• Do not install the screws at this stage. 

DF-58 

• 

(1) (2) (3) (4) • 
WFE90-DF2S4 

• 

• WFE90-DF237 
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• (3) Apply the following specified load to the differential 

• 

• 

• 

case cover, using a press 
Specified Load: 1000 kgf 

{4) Measure the clearance between the differential case 
subassembly and the differential cover, using a thick
ness gauge. 

NOTE: 
Perform this clearance check at three points. 
Specified load: 0.05 - 0.2 mm 

It the clearance exceeds the specified value, decrease 
the thickness of the clutch plate shim. Conversely, if the 
clearance '1s less than the specified value, increase the 
shim thickness. 
Select a suitable clutch plate shim from the table below. 

Clutch Plate Shim Availability: mm 

0.2 
0.3 
0.5 

26. Install the differential case cover, while aligning it with the 
mating mark of the differential case subassembly . 
NOTE: 
• Tighten the screws evenly. 

27. Assemble the differential case assembly. 
(See page DF-41 through DF-47.) 

INSTALLATION 
1. Install Ihe differential carrier to the rear axle housing (See 

page DF-48 through DF-49.) 

DF-59 
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SSTs • 
Figure Parts No. Parts Name 

{d 09219-87202-000 Engine overhaul stand 

~ 09253-87101-000 Water pump bearing anvil 

~ oesos-1 001 o-ooo Oil seal puller 

~ 09308-000 1 0-000 Oil seal puller 

a ) 09309-87202--QOO Transmission bearing replacer • 
~ 

09330-00021-000 Companion flange holding tool 

~~ 09458-87601-000 Attachement differential overholl 

~ 09502-10012-000 Differential side bearing puller 

~ 09504-87601-000 Differential side bearing adjust nut wrench 

0 ) 09517-87601-000 Replacer oil seal 

CD 09517-87602-000 Attachment oil seal puller • 
~ 09530-87602-000 Rear citferential drive pinion adjust gauge set 

~ 09530-87603-000 Front differential drive pinion adjust gauge set 

m D 09506-87303-000 Differential drive pinion bearing cone front replacer 

~ -;;,..,,?,"' .. ~ 09608-87302-000 Axle hub & drive pinion bearing tool set 

~ 0963&-2001 0·000 Upper ball joint dust cover replacer • WFE90-DF244 
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• SERVICE SPECIFICATIONS 
FRONT 

Item 

Ring gear runout 

Backlash 
Ring gear 

Pinion gear x Side gear 

New bearing 

Total 
Bearing 

Preload 
reused 

Drive 
New bearing 

• pinion Bearing 
reused 

REAR 

Item 

Total backlash of rear axle Atf 

Ring gear runout 

Backlash 
Ring gear 

Side gear 

New bearing 

Total 
Bearing • Preload 
reused 

Drive 
New bearing 

pinion 
Bearing 
reused 

Clutch inner & outer plate thickness 
(LS.D only) 

Clearance (differential caseS/Ax 
defferential cover) (L.S.D only) 

• 

FRONT/REAR DIFFERENTIAL 

Unit: mm 

Specified value Allowable limit Remarks 

- 0.1 

0.07-0.17 -

0.03-0.15 -

0.58-3.0 N 
(0.06- 0.31 kgf) -

0.58- 1.8 N 
(0.06- 0.19 kgf) -

0.39- 2.45 N 
(0.04 - 0.25 kgf) -

0.39-1.27 N 
(0.04- 0.13 kgf) 

-

Unit: mm 

Specified vaiJe Allowable limit Remarks 

- Not to exceed 5.5° 

- 0.1 

0.07-0.17 -

0.03-0.17 -

0.58-3.2 N 
(0.06 - 0.33 kg!) -

0.58- 1.9 N 
(0.06- 0.21 kgf) -

0.49- 2.9 N 
(0.05- 0.31 kgf) -

0.49-1.7N 
(0.05- 0 17kg~ -

1.6 1.4 Allowable wear limit at 
one side is 0.1 

0.05-0.2 Differential case cover 
shoned be 1000 kgf 

WFE90-DF246 

DF-61 
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TIGHTENING TORQUE 
FRONT 

Tightening Components 

Differential carrier support BKT (only right side) 
x Chassis frame 

Differential carrier support BKT x Chassis frame 

Front axle housingS/Ax Filler plug 

Differential carrier S/A x Drain plug 

Front axle housing S/A x Differential carrier S/A 

Differential adjusting nut lock x Bearing cap 

Bearing cap x Differential carrierS/A 

Differential case cover x Differntial case S/A 

Drive pinion x Lock nut 

Differential carrier support BKT x Differential carrier S/A 

REAR 

Tightening Components 

Rear axle housing x plugs (filler, drain) 

Rear axle housing x Differential carrier Atf 

Differential bearing adjusting lock nut x Bearing cap 

Bearing cap x Differential carrier Atf 

Differential case S.IA x Differential case cover 

Drive pinion x Lock nut 

N·m 

39.2-49.0 

39.2-53.9 

39.2- 58.8 

39.2-58.8 

17.7-23.5 

3.9-9.8 

29.4-49.0 

78.5-88.3 

157.0- 196.0 

98.0- 118.0 

N·m 

39.2-58.8 

53.9- 78.5 

3.9-9.8 

68.6- 88.3 

78.5- 88.3 

186.0 - 226.0 

DF-62 

• 
Tightening Torque 

kgf-m ft-lb 

4.0-5.0 28.9-36.2 

4.0- 5.5 28.9-39.8 

4.0-6.0 28.9-43.4 

4.0-6.0 28.9-43.4 

1.8-2.4 13.0-17.4 

0.4- 1.0 2.9-7.2 

3.0-5.0 21.7-36.9 

8.0-9.0 57.9-65.1 • 16.0-20.0 116.0- 145.0 

10.0- 12.0 72.0-87.0 

WFE90-0F247 

Tightening Torque • kgf-m ft-lb 

4.0- 6.0 28.9- 43.4 

5.5- 8.0 39.8-57.9 

0.4- 1.0 2.9- 7'? 

7.0-9.0 50.6-65.1 

8.0-9.0 57.9-65.1 

19.0-23.0 137.0- 166.0 

• 
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FRONT AXLE & SUSPENSION 

OUTLINE OF FRONT AXLE & SUSPENSION 
FRONT AXLE 
• The driving force from the engine is transmitted to the drive shafts at the right and left sides via the 

transmission, transfer, front propeller shaft and front differential, finally reaching the front hub meshed 
w'1th the spline provided at the forward end of each drive shaft. Consequently, the tires are driven. 
The drive shaft employs a full floating type in which the vehicle weight is sustained by means of two 
tapered roller bearings located between the front axle hub and the steering knuckle. Hence. no vehicle 
weight is applied to the drive shaft. 

• The forward section of the front axle hub adopts two types, depending upon the vehicle type: the rigid 
type and the locking hub type. 
Furthermore, the locking hub comes in two kinds: the manual locking hub mechanism and the automatic 
locking hub mechanism. 
This mechanism makes it possible to reduce a mechanical loss which will be generated when the power 
from the front wheel drives the front differential and trarsfer during the 2WD operation. 

Disc 

Front axle hub 

Front axle outer shaft flange 

Rigid type 

FS-2 

• 

• 

• 

• 
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FRONT AXLE & SUSPENSION 

• 
Disc 

Front axle hub 

Free wheel hub aSsembly 

Free wheel hub cover subassembly 

• 
Manual locking hub-equipped vehicle 

axle hub 

Automatic lock1ng hub assembly 

• locking hub cover subassembly 

fC?\ 
I , - .I 
''·'' ''') '·~· 

• Automatic locking hub-equipped vehicle 

FS-3 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


FRONT AXLE & SUSPENSION 

1. MANUAL LOCKING HUB 
The manual locking hub is a mechanism whereby the switching of power flow is made so that the driving 
force from the front drive shaft can be transmitted to the front wheel or the torque from the front wheel can 
not be transmitted to the front drive shaft, etc. and this switching is performed through the operation of the 
handle provided at the front wheel hub. 

How to operate 
When the transfer shift lever is shifted to the [2H] position, 
set the locking hub handle to the [FREE] position at both 
the right and left wheels. 
When the transfer shift lever is shifted to the [4H] or [4L] 
position, set the locking hub handle to the [LOCK} position 
at both the right and left wheels. 
CAUTION 
1. Do not move the vehicle if the handle (6. mark) is not 

aligned exactly with the mark at the "Free" or "Lock" 
position on the cover. 

2. Do not operate the vehicle in the 4L or 4H position when 
the hub handle is set to the "Free" position. 

3. Make sure to set the handle (~ mark) on both the right 
and left wheels at the same position. 

Construction 

Wf'E90.fS007 

The manual locking hub (manual free wheel hub assembly) consists of the free wheel hub body, free 
wheel hub inner, free wheel hub ring sub assembly, free wheel hub clutch, free wheel hub handle, follower 
and so forth. 

• The free wheel hub inner is spline-connected to the drive shaft. On the other hand, the free wheel hub 
body is mounted on the front wheel hub. Furthermore, its inside is spline-connected to the free wheel 
hub clutch. 

• The free wheel hub clutch is attached to the free wheel hub handle by means of the follower and two 
springs. 

wheel hub ring subassembly 

WFE9().FS008 

FS-4 
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FRONT AXLE & SUSPENSION 

Operation 
• LOCKING HUB HANDLE (FREE WHEEL HUB HANDLE) WHEN SET TO [FREE] POSITION 
When the free wheel hub handle is set to the [FREE] position, the free wheel hub clutch comes at the 
outermost position on the spline of the free wheel hub body (at the extremely right position in the figure 
below), where no driving force from the drive shaft is transmitted to the front wheel hub. 

Free wheel hub clutch 

I 

WFE90-FS009 

LOCKING HUB HANDLE (FREE WHEEL HUB HANDLE) WHEN SET TO [LOCK] POSITION 
When the free wheel hub handle is turned from the [FREE] position to the [LOCK] position, the follower moves 
toward the inside (toward the left side in this figure) along the diagonal groove provided inside the free wheel 
hub handle. As a result, the free wheel hub clutch which is attached to the follower by means of springs will 
move toward the inside along the spline of the free wheel hub body. This operation causes the free wheel 
hub clutch to mesh with the spline of the free wheel hub inner. Consequently, the driving force f.·om the 
drive shaft is transmitted to the front wheel hub . 

wheel hub clutch 

WFE90-FS010 

F8-5 
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FRONT AXLE & SUSPENSION 

2. AUTOMATIC LOCKING HUB 
The automatic locking hub is a mechanism whereby the switching of power flow is made automatically so 
that the driving force from the front drive shaft can be transmitted to the front wheel or no driving force can 
not be transmitted to the front wheel when the transfer lever is shifted from the [2H] position to the [4H] 
position or the [4L] position and the vehicle is run. 

How to operate 
1. [FREE] STATE TO [LOCK] STATE 

(1) With the vehicle in a stationary state, shift the transfer 
shift lever from the [2H] position to the [4H] position or 
the [4L] position. 

(2) With the steering wheel set to a straight-ahead position, 
slowly move off the vehicle and run it approximately 
more than 3 meters. Then, the vehicle is put automat
ically under the [LOCK] condition. 

NOTE: 
When the vehicle runs in a direction opposite to the 
former direction before stopping {forward movement ~ 
backward movement) after the vehicle has been run with 
the transfer shift lever placed in the [4H] or {4L] position 
and with the automatic locking hub set to the [LOCK] 
state and the vehicle has been stopped, the automatic 
locking hub will be switched from the [LOCK] state to the 
[FREE] state and will become the [LOCK] state again. 

2. [LOCK] STATE TO [FREE] STATE 
(1) With the vehicle in a stationary state, shift the transfer 

shift lever from the [4H] or [4L] position to the [2H] 
position. 

(2} With the steering wheel set to a straight-ahead position, 
slowly move off the vehicle in a direction opposite to the 
former direction before the switching to [2H] position 
and run the vehicle approximately more than 3 meters. 
Then, the vehicle is put automatically under the [FREE] 
condition. 

NOTE: 
If the vehicle is moved off in the same direction as the 
former direction before the switching to the (2H] position 
in the operation described in Step (2) above, the vehicle 
will run under the [LOCK] lock state continually. 

WFE9Q..FS011 

~))) 
Run vehicle about 3 meters 

WFE90-FS013 

(((~ 
Run vehicle approximately 3 meters in a 

• 

• 

• 

direction opposite to lormer direction • 
belore swttching to [2H]. 

WFE90 F$015 

FS-6 
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• Handling Instructions on Automatic Locking Hub 
Avoidance of Ratcheting Phenomenon 

• 

• 

• 

The ratcheting phenomenon means a gear clashing noise 
which occurs when the automatic locking hub clutch 
meshes with the automatic locking hub body if there exists 
a difference in revolutional speed between these two com
ponents. 
When such phenomenon occurs, first stop the vehicle. 
Again place the transfer in the 4WD position. Slowly move 
off the vehicle straight. Then, proceed to drive the vehicle 
normally. 

1. Prohibition of shifting operation of transfer during running 

CD 
Automatic 
lock1ng 
hub brake 
subassembly 

WFEOO.fS016 

If the transfer should be shifted from the 2WD to the 4WD during the running, the aforesaid ratcheting 
phenomenon would occur. Hence, do not shift the transfer during the running. 

2. Observance of driving straight immediately after transfer shifting 
When the automatic locking hub is shifted from the Free position to the Lock position, first stop the vehicle. 
Then, be certain to move off the vehicle with the steering wheel held in a straight~ahead state and run 
the vehicle at least 3 meters under this state. 
If the steering wheel should be turned before the vehicle has been run at least 3 meters. one hub of the 
automatic locking hubs at the right and left sides may be locked and the other hub may become free, 
thereby causing the ratcheting phenomenon to occur. 

3. Avoidance of sudden moving off 
If the vehicle should be moved off suddenly after the transfer has been shifted from the 2WD to the 4WD, 
the ratcheting phenomenon might occur. Hence, make sure to avoid moving the vehicle suddenly. 

4. Shifting of transfer during running on muddy terrain 
If you want to get the vehicle out from a muddy terrain or on snowy roads or the like by shifting the transfer 
from the 2WD to the 4WD whHe the rear wheels are sl"ipping on these roads, perlorm the lock"1ng slowly, 
using the half clutch so as to prevent the occurrence of ratcheting phenomenon. 

5. Observance of driving vehicle under 4WD mode during extremely cold climate (below -15°C) 
If the vehicle should be run under the 2WD mode with the automatic locking hub in the free state, the 
vehicle may assume the 4WD mode owing to high viscosity of the transfer oil. Consequently, the 
ratcheti1g phenomenon may occur. Therefore, during extremely cold cnmate, drive the veh"1cle under 
the 4WD mode until the warming~up is completed. 

WFE9Q.FS017 

6. Handling during extremely cold climate (below -15QC) 
There are many instances where the automatic locking hub fails to become free when the automatic 
locking hub is in the locked state and you try to unlock it by shifting the transfer shift lever to the 2WD 
position and by driving the vehicle reversely. This is because the viscosity of the transfer oil is too high. 
Hence, be certain to drive the vehicle under the 4WD mode until the warming-up is completed. 
In this case, after completion of the warming-up operation, shift the transfer from the 4WD to the 2WD. 

7. Do not soil or wipe off the grease that has been applied to the automatic locking hub brake subassembly. 
Failure to observe this caution makes it impossible to reuse the brake subassembly. 

WFE90-FS018 
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Construction 
The automatic locking hub assembly consists of the automatic locking hub lock nut, automatic locking 
hub brake drum. automatic locking hub brake subassembly, outer cam, inner cam, automatic locking 
hub body, clutch and so forth. 
The inside of the automatic locking hub inner is spline- connected to the front drive shaft. On its outside 
are mounted the clutch and so forth. On the other hand, the automatic locking hub body is mounted on 
the front wheel hub. Furthermore, the inside of the automatic locking hub body is provided with spline 
so that it may connected with the clutch. 
On the clutch are attached the follower, two springs, inner cam and outer cam. 

• The automatic locking hub brake drum is attached to the hub lock nut with screws. 

Automat1c locking hub lock 

Follower 

~ 

Inner cam 

cam 
cam 

locking hub brake subassembly 

Automatic locking hub brake drum 

Clutch 

~utomatic locking hub 

FS--8 
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Operation 
• AUTOMATIC LOCKING HUB [FREE] STATE TO [LOCK] STATE 
When the drive shaft turns after the transfer shift lever has been shifted to the [4H] or [4L] position and the 
vehicle has been moved off, the automatic locking hub inner and follower which are connected with each 
other through spline will turn as an integral unit. (The follower is connected by means of the outer spline of 
the automatic locking hub inner.) 
On the other hand, the inner and outer cams tend to remain in their position because of the operation of the 
automatic locking hub brake subassembly. As a result, the follower moves toward the outside wh:le turn'1ng 
along with the diagonal surface of the inner cam. (The follower moves toward the right side in the figure 
below.) ..... Refer to Reference 1 in the following pages. 
When the follower moves toward the outside, the clutch, too, which '1s pushed by the spring tension, will move 
toward the outside. Thus, the clutch meshes with the inner spline of the automatic locking hub body, thereby 
transmitting the driving force from the drive shaft to the front tire via the front wheel hub. 
Moreover, the po'1nt where the automatk locking hub is locked corresponds to the point where the rotation 
of the follower is prevented by means of the outer cam (i.e. a point where the movement toward the outside 
is completed) ....... Refer to Reference 2 in the following pages. 

[Reference] 
When the locking of the automatic locking hub is completed, the outer cam rotates in the automatic locking 
hub brake drum, while sliding together with the automatic locking hub brake subassembly. 

Automatic locking 
hub inner 

1 locking hub 
brake subassembly 

Automatic locking 
hub inner 

Return sprmg 

FS-9 
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[Reference 11 
<D The inner and outer cams have a pawl, respectively. Also, the automatic locking hub brake has an 

involute- shaped pawl. 
® In the beginning of the [LOCK] phase, both the inner and inner cams are turning. Thus, their respective 

pawls are contacting with the pawl of the automatic locking hub brake. At this stage, the hub brake 
expands because of its involute shape. Consequently, the friction relative to the automatic locking hub 
brake drum is on the increase, finally stopping the rotation of the inner and outer cams. 

Inner cam 

[Reference 2] 
The outer cam has two pawls; One pawl which functions relative to the automatic locking hub brake and 
the other pawl which is located at the opposite side. When the follower makes contact with the latter pawl, 
the rotation of the follower is stopped. 

Outer 

Pawl /ou<e,oao'V 

W!'E90·FS022 
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AUTOMATIC LOCKING HUB [LOCK] STATE TO [FREE] STATE 
When the transfer shift lever is shifted to the [2H] position and the vehicle is run approximately 3 meters in 
a direction opposite to former direction before switching to [2H], the automatic locking hub body and the 
automatic locking hub inner as well as the follower start to rotate as a unit, for power is transmitted from the 
tires. (The drive shaft and clutch, too, rotate as as a unit, until the lock is released.) 
Since the follower is connected by means of the outer spline of the automatic locking hub inner and it is 
pushed against the diagonal surface of the inner cam by the spring tension, the follower rotates as an integral 
unit as the automatic locking hub inner. As a result, the foJJower moves toward the inside while turning along 
with the diagonal surface of the inner cam. (The follower moves toward the left side in the figure below.) 
At this stage, the inner and outer cams tend to remain at their position, for their rotation is restricted by the 
automatic locking brake subassembly. 
When the follower moves toward the inside, the clutch, too, will move because of the spring tension. 
Therefore, the meshing of the clutch with the inner spnne of the front wheel hub will be disengaged. 
Consequently, the driving force from the tire side will no longer be transmitted. 
Moreover, the point where the automatic locking hub is freed corresponds to the point where the rotation of 
the follower is prevented by means of the outer cam {i.e. a point where the movement toward the inside is 
completed). 

[Reference] 
To change the mode from the [LOCK] state to the [FREE] state, refer to the "How to Operate" under 
Section ~Automatic Locking Hub," 2. 

Acl:omatiic locking hub body 
Return spr1ng 

[LOCK] state [FREE] state 

WFEOO--FS023 
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DRIVE SHAFTS 
The drive shaft employ1ng a Birfield constant-velocity joint is used for driving the front wheels. 
The outboard joint at the tire side compensates for the angle change of the steering tire, whereas the inboard 
joint at the differential side compensates for the wheel movement in the up-and-down as well as in the axial 
directions. Thus, the power from the engine can be transmitted smoothly under various running conditions . 

Outer diameter 

rf'--~-----"-~1 j II 
Overall length 

WFE90·FS024 

Drive Shaft Specifications 

Right 599.7 
Overall length mm 

Left 884.3 

Right 25.5 
Drive shaft outer diameter mm 

LeH 25.5 

Wheel side Birfield type 
Joint type 

Differential side Double offset type 

Wheel side Morilex S No. 2 

Grease to be used I Amount to be applied g 90 ± 10 

Differential side Morilex S No.2 

! Amount to be applied g 170 ± 10 

we EOO.FS025 
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• FRONT SUSPENSION 

• 

• 

• 

The front suspension employs a double wishbone type where the vehicle body weight is sustained by 
two control arms. 
The springs adopt a torsion bar spring featuring light weight and a comparatively great energy absorption 
rate per unit weight. 
The shock absorbers employ a nitrogen-sealed type shock absorber. 
For improved running stability, a stabilizer bar is provided . 

Shock absorber 
Torsion spr1ng 

Control arm (lower arm) 

FS-13 
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Upper arms & lower arms 
The front suspension employs a double wishbone type. In the suspension of this type, the driving, braking, 
lateral forces and so forth of the front wheels are supported by means of the upper and lower control arms. 
The camber and caster angles can be altered by changing the thickness of the adjusting shims for the upper 
arm. 
The camber angle decreases when the thickness of adjusting shims for the upper arm is increased. 
Furthermore, the caster angle can be altered by changing tre thickness of adjusting shims for the upper arm 
at the forward side or the backward side. 

,~-, 

( \ 

I 

Stabilizer bar 

I 
I 

I 

Upper arm 

\ __..--J \ 

\ 

Adjusting shim 

WFE90-FS027 

For improved running stability, the stabilizer bar is standard equipment on all vehicle models. lt is provided 
between the lower arms at the right and left sides. · 

¢24 

WFE9Q..FS028 
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Front springs 
The front springs adopt a torsion bar spring that features light weight and a comparatively great energy 
absorption rate per unit weight. 
The torsion bar springs come in two kinds; One for the right side and the other for the left side. Hence, make 
sure that the respective springs are installed at the correct side. If the springs should be installed at a wrong 
side, the durability will drop. 

4.124.2 

cp I 

I 
/ c 

0~ I =-
ldentifi~or 

_ _] I 
Installation direction mark 1,092 mm 

WFE90-FS029 

Identification 

Right White (*Pink mark) 

Left Yellow (*Light green mark) 

• For the United Kingdom 
WF';OO-FS030 

Torsion Spring Specifications 

Overall length 1092mm 

Outer diameter 24.2 ("25.1) mm 

Spring constant 4.31 (*4.99) kgf-m/degree 

Hardness 455-528 HV 

Treatment Shot peening 

• ·For the Untted Ktngdom 
WFE90-FS031 
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SHOCK ABSORBERS • The front and rear shock absorbers employ a nitrogen gas sealed type shock absorber. 

Front Rear 

• 
~rJ 

1r~u~ 

• 
Shock Absorber Specifications 

Kind 
FRONT REAR 

Item 

Maximum length mm 365 453 

Minimum length mm 230 276 

Stroke mm 135 177 

Damping force j Rebound stroke kg 320 ("345) 205 (*162) 
(at a piston speed of 0.3 m/sec) I Compression stroke kg 50 (*55) 21 ("27) 

·For the United Kingdom • WFE90-FS033 

F:3-16 
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• THREE-STAGE DAMPERS 
(Three-Stage Adjustable Shock Absorbers) 

• 

• 

• 

A three-stage damper is available as optional equipment for some models. This shock absorber is so 
designed that its damping force can be altered in accordance with the road and running conditions. 
The setting is performed through a switch arranged at the instrument panel. 

Three-Stage Dampers Specifications 

Item 

Maximum length 

Minimum length 

Stroke 

Rebound stroke kg 

Damping force 
(at a piston speed of 0.3 m/sec) 

Compression stroke kg 

• For ~he United Kingdom 

FS-17 

---~--p\_:'\-'t-io-o-control unit 

Kind 

mm 

mm 

mm 

HARD 

MEDIUM 

SOFT 

HARD 

MEDIUM 

SOFT 

Absorber control 
actuator 

FRONT 

360 

245 

115 

360 

320 

290 

60("63) 

48 ('57) 

40 

NFE90-FS034 

REAR 

446 ("440) 

281 ('278) 

165 ('162) 

222 ('211) 

265 ('192) 

153 (*142) 

25 ("32) 

21 ("28) 

13 ("20) 

WFE90-FS035 
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PATTERN SELECTION SWITCH ASSEMBLY 
The pattern selection switch assembly is a switch which 
switches the shock absorber damping force to three stages. It 
is installed at the lower section of the combination meter of the 
instrument pa:-~el. 

FS-18 
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• POSITION CONTROL UNIT 
Braking operation 

• 

• 

• 

1. When the three-stage selection switch is operated, the actuator motor is energized. Then, the rotor 
interlocking with the motor begins to rotate. 

2. When the rotor rotates to the specified position, the switch provided inside the actuator is turned OFF. 
(This switch is made of contact points consisting of patterns on the printed circuit board and a brush.) 
Then, the braking circuit is actuated, thereby stopping the rotation. 

3. The rmor turns the control rod located inside the shock absorber proper, thus switching the damping 
force. 

If the actuator should be encountered with malfunction or continuous rotation, the actuator energizing time 
is restricted to four to seven seconds so as to protect the motor. 

Circuit Diagram 

3 stage ECU 

i,_ __ "'•'?'-~ r __ c_o,~,_tar"'-_"'t·l§__o_e,_"-_''_'::__cu_!~_'"1'~~;;te_=c~="''1-'-f-''_'-u,; 
17

, : 1 ----;~ f! Br~i~]_(:~Uil 
-f-------:'-<:>---i-lj' .;:-h ;_ 

1
1 J ~ Actuate' r- - ! E. l, ····" _ (Right/front} 

"' ld-___ :1~ I~ i ,,, lr=l~ 

~ : 

Selection switch J. 

/ 
/ 

= 1 1H 

Timer I! ~ ' 
circuit L ________ . ____ j ,------ ---, 

! J1f I 
I I 
! .,i 
I I 
l___ __j 

-

FS-19 

~!Q Actuator 
titP~~(c - (left/front) 

:::::~0 Actuator 
l-1+-H~'Si?~ (R1ght/rear) 

BoJ:,;;;r---;., Actuator 
:::--..1::".."~ (left/rear) 
~ 

WFE90-FS037 
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THREE-STAGE DAMPER (SHOCK ABSORBER) 
Construction 

A A 

The illustration typically shows the front shock absorber. 

Operation 

Selection 
mode 

Soft 

Normal 

Hard 

Condition of pass·through hole 

Shaft Rebound Compression 

A-A section 

A-A section 

A-A section 

WFE90-FS038 

In accordance with the rotating position of the control rod, the rate of the oil passing through the pass-through 
holes provided at the control rod and shaft varies. As a result, the damping force is switched. 
1. Soh 

The pass-through holes of the control rod and shaft are aligned at both two positions. Consequently, a 
large amount of oil passes through the holes, thus softening the damping force. 

2. Normal 
The pass-through holes are aligned at one position, providing a slightly increased damping force. 

3. Hard 
All pass-through holes are shut, thereby enhancing the damping force further. 

• 

• 

• 

The damping force is generated at the pass-through hole and piston valve section. 
WFE90-FS039 • 
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Disc Wheel Specifications 

® 

Dimension@ 380.2 

Dimension@ 152.5 

Dimension© 99.05 

Dimension@ 19.0 

Dimension@ 64.0 

Dimension® 14.0 

Dimension(@ 17.5 

Dimension® 374.0 

®b @ r=l 
I 

mm 

FS-24 
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• DISC WHEELS 

• 

• 

• 

The disc wheel employs a 15 x 6JJ size. 
The exterior color of the standard disc wheel is silver metallic. Chrome-plated disc wheel and aluminum disc 
wheel are available as option . 

Steel disc wheels 

WFE90-FS044 
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• ABSORBER CONTROL ACTUATOR 
Construction 

• 

• 

• 

As for the '1nternal construction, the actuator is composed of the following sections: the rotation driving section 
consisting of a DC motor and a 3-stage gear (final gear: worm gear), the position detecting section consisting 
of a brush which rotates integrally with the output shaft and switch patterns which are secured to the case, 
and the braking circuit which brakes the DC motor electrically to assure the positioning accuracy. 

Reduction gears 

~ _j' 
Gear 2 Gear 1 DC motor 

L·~~s-
WFE90-FS040 

Operation 
Energized by the motor driving current sent from the controller, the rotor rotates to the specified position. 
1. The motor driving current from the controller drives the actuator in the following sequence: motor -7 

reduction gear -7 rotor . 
2. The control current stops the motor at the specified position, simultaneously locking the rotor. 

WFEOO.FS041 
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TIRES 
Radial tires are mounted on a!l vehicle models. These tires come either in tubeless or with/tube, depending 
upon destinations 

~00 ECE & EEC General Australian G.C.C. 
Tir 

195 R15 948 (Tubeless) 0 0 0 -
195 R15 948 {W/Tube) - - - -

195/80 R15 94S (W{fube) - - - 0 
225/70 R15 1008 (Tubeless) 0 0 0 -

225!70 R15 1008 (W{fube) - - - 0 

Tire Size and Tire Pressure 

~tioo ECE & EEC General Australian G.C.C 
Tire 

Front 1.6 kgf/cm2 1.6 kgf/cm2 160 kpa -
Unloaded 

195 R15 948 Rear 2.1 kgf/cm2 2.1 kgf/cm2 210 kpa -
(Tubeless) 

Front 1.6 kgf/cm 2 1.6 kgf/cm2 160 kpa -
Loaded 

Rear 2.3 kgf/cm2 2.3 kgf/cm2 230 kpa -

Unloaded 
Front - 1.6 kgf/cm2 - -

195 R15 948 Rear - 2.1 kgt/cm2 - -
(W(Tube) 

Front 1.6 kgf/cm 2 - - -
Loaded 

Rear - 2.3 kgf/cm 2 - -
Front - - - 1.6 kgf/crrf 

Unloaded 
195/80 R15 94S Rear - - - 2.1 kgf/cm2 

(W{fube) 
Front 1.6 kgf/cm2 - - -

Luaded 
Rear - - - 2.3 kgf/cm2 

Unloaded 
Front 1.6 kgf/cm2 1.6 kgf/cm2 160 kpa 1.6 kgl/cm2 

225170 R15 Rear 2.1 kgf/cm2 2.1 kgf/cm 2 210 kpa 2.1 kgf/cm2 

Loaded 
Front 1.6 kgf/cm2 1.6 kgf/cm 2 160 kpa 1.6 kgl/cm2 

Rear 2.3 kgf/cm2 2.3 kgf/cm2 230 kpa 2.3 kgf/cm2 

Tire air inflatio1 pressure caution label Lower part of front door striker at Inside glove Lower part of 
affixing position driver's seat side compartment front door striker 

at driver's seat 
side 

WFE9C FS043 
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WHEEL CAPS 
Wheel caps are installed on ELand EL-n grades. The wheel cap for the front wheel comes in two kinds; a 
standard wheel cap and a wheel cap for the front wheel with free wheel hub. 
On the rear wheels, the same wheel caps are installed on ELand EL-n grades. 
A steel wheel cap is provided for the aluminum wheel. 

Wheel cap for rear wheels and standard front wheels 

·P 

Wheel cap for front wheels with free wheel hub 

·P 

Wheel cap for rear wheels and standard front wheels on aluminum wheel 

Wheel cap for front wheels with free wheel hub on aluminum wheel 

= 

= 

WFE90-FS047 
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• 

• 

• (mm) 

Dimension® 380.2 

Dimension@ 151.0 ® @® 

Dimension© 19.0 

Dimension@ ¢19.0 

Dimension® ¢14.0 

Aluminum disc wheel • WFE90--FS429 
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• WHEELS & TIRES 

• 

• 

• 

NOTE: 
• The tires should exhibit no damage, such as excessive 

wear, uneven wear and scratches. 
• Any foreign matter, such as grit caught in the groove of 

the tire, should be removed in advance. 
• The tires should not be so worn that slip signs appear 

on their tread surfaces. 

1. Check of tire size 
Confirm the following points. 
(1) Ensure that the tires having the designated tire size are 

mounted. 
Designated Tire Size: 

195 R15 
195180 R15 
225/70 R15 

(2) Ensure that the four tires have the same size and they 
are ones made by the same manufacturer. 

(3) There is no significant difference in wear between the 
right and left tires. 

2. Tire inflation pressure 
Ensure that the tkes are inflated to the specified a·lr pres
sure. 

Specified Value 

~ 
Front Rear 

Unloaded Loaded Unloaded Loaded 

195 Ri5 94S 1.6 1.6 2.1 2.3 

225/70 Ri5 100S 1.6 1.6 2.1 2.3 

195/80 R15 94S 1.6 1.6 2.1 2.3 

NOTE: 
• The tire inflation pressure should be adjusted when the 

tire temperature is at the ambient temperature (prior to 
the running). 
The tire inflation pressure should be adjusted under the 
unloaded state. 

3. Check of disc wheel and tire 
(1) Ensure that the disc wheel exhibits no damage, such as 

deformation and cracks. 
If any damage is present, replace the disc wheel. 

{2) Jack up the vehicle and support it with safety stands. 
(See the Gl section.) 

FS-27 
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(3) Check the wheel and tire for runout, using a dial gauge. 
Ensure that the runout is within the allowable limit. 
Wheel Maximum Runout: 

Mean value of runouts at front and rear sides not 
to exceed I .0 mm (0.04 inch) 

Tire Maximum Runout: 
Vertical Runout: Not to Exceed 1.4 mm 

(Not to Exceed 0.0551 inch) 
Lateral Runout: Not to Exceed 2.0 mm 

(Notte Exceed 0.0787 inch) 

(4) Jack down the vehicle. 

4. Removal and installation of tire 
(1) Pry off the center cap by inserting an L type handle into 

between the wheel and the center cap. 
NOTE: 

Be very careful not to damage the wheel. 

(2) Slightly loosen the wheel hub nuts in the sequence 
indicated in the right figure. 

(3) Jack up the vehicle and support it with safety stands. 
(See Gl section.) 

(4) Remove the wheel hub nuts. Remove the wheel from 
the vehicle. 

F5-28 
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(5) Ensure that no foreign matter, such as dirt, gets to the 
wheel attaching surface at the vehicle side. 

(6} Ensure that no foreign matter gets to the wheel attach~ 
ing surface . 

(7) Ensure that the hub bolts and hub nuts exhibit no 
damage. 
If any hub bolt or hub nut exhibits damage, replace the 
damaged hub bolt and/or hub nut. 

(8) Attach the wheel to the vehicle. Temporarily tighten the 
hub nut, until the wheel can be secured. 

(9) Jack down the vehicle. 
(10) Evenly tighten the wheel hub nuts to the specified 

torque over two or three stages in the sequence indi
cated in the right figure. 
Tightening Torque: 89.2 - 118 N·m 

(9.0 - 12.0 kgf-m, 65.1 - 87.0 !l-Ib) 

(11) Attach the vehicle tool indicated in the right figure to the 
wheel cap. Press the wheel cap to the wheel. 

FS-29 
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5. Check of each related part for excessive play 
(1) Front wheel bearing for excessive play 
(2) Suspension ball joint for excessive play 
(3) Steering linkage for excessive play and deformation 
(4) Suspension-related parts for excessive play and defor-

mation 
Check the items above by rocking the tire in a fore-&-aft 
direction as well as in a right-&-left direction. 

F8-30 
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• FRONT WHEEL ALIGNMENT 
TROUBLE SHOOTING 

• 

• 

• 

Symptom Possible causes 

Tire unevenly worn at inner side Toe-in amount too small 

Camber amount too small 

Tire unevenly worn at outer side Toe-in amount too large or camber 
amount too large 

Turning effort is too great when Caster angle too large 
steering wheel is turned with 

Tire air inflation pressure too low vehicle in stationary state. 

Vehicle pul:s to one side Caster angle too small 
continuously while 

Excessive difference in camber angle straight-ahead driving. 
between right and left sides 

Vehicle pul's to one side during Kingpin angle improperly set 
braking. 

PRELIMINARY CHECK ITEMS 
1. Check of tire size and tire wear 

Ensure that the tires having the designated size are 
mounted and that there is no significant difference in wear 
between the right and left tires. 

Designated Tire Size: 
195 R15 
195/80 R15 
225/70 R15 

2. Check of tire inflation pressure 
Set the tire inflation pressure to the specified value in ac
cordance with the designated tires mounted. 

Specified Value kgf/crrf 

Front Rear 

Unloaded Loaded Unloaded Loaded 

195 R15 94S 1.6 1.6 2.1 2.3 

225170 R 15 1 OOS 1.6 1.6 2.1 2.3 

195/80 R15 94S 1.6 1.6 2.1 2.3 

FS-Zl1 
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Checking points 

Check toe-in. 

Check camber. 

Check toe-in. 

Check camber. 

Check caster. 

Check tire air inflation pressure. 

Check caster. 

Check camber. 

Check upper arm bush. Check upper arm for 
damage or deformation. 

Check upper arm ball joint for excessive play. 

Check lower arm bush 

Check lower arm for damage or deformation. 
Check lower arm ball joint for excessive play. 
Knuckle deformed 

Check frame dimensions at installation side of 
suspension upper arm and lower arm. 
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3. Check of disc wheel and tire for runout 
(1) Check the disc wheel for runout, using a dial gauge. 

Allowable Limit: Mean value of runouts at front and 
rear sides not to exceed 1.0 mm. 

(2) Check the tire for runout, using a dial gauge. 
Radial Aunout: Not to Exceed 1.4 mm. 
Lateral Runout: Not to Exceed 2.0 mm. 

4. Check the suspension-related sections for bolt and nut 
tightness. 

5. Check that the front shock absorber operates correctly 
while rocking the vehicle body. 

Toe--in check 
1. Move the vehicle forward so that the front wheels becomes 

straight. 
2. Apply a toe-in gauge to the center point of the height at the 

rear side of each front wheel of the vehicle. 
3. Mark the tread center at the rear side of each front tire. 

Measure the distance between the marks. 

4. Move the vehicle slowly until the front wheels turn 180 
degrees. 

5. Measure the distance between the marks at the front side 
of each front wheel. Determine the toe-in amount by cal
culating the difference. 

Specified Value: 4 j mm 
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If the toe-in amount fails to conform to the specification, adjust 
the tie rod length by turning the tie rod adjusting tube the same 
mount at the right and left sides, until the difference in length 
between the right and left tie rods® and ®shown in the right 
figure becomes within 3 mm. 

<Tie Rod Tightening Procedure> 
1. Tighten the tie rod by turning the nut ®, with a wrench 

applied to the section @ shown in the right figure. 
2. Tighten the tie rod by turning the nut ©. with a wrench 

applied to the section @ shown in the right figure. 
Tightening Torque: 118-167 N-m 

(12 -17 kgf-m, 87.0- 123 ft-lb) 

Camber check and caster check 
1. Place the wheel on a turning radius gauge. 
2. Remove the free wheel hub cover. 
3. Align the forward end of the center rod of the camber, 

caster and kingpin gauge with the center of the drive shaft 
section. 
Proceed to make the forward end of the center rod closely 
contact with the hub body. 

4. Camber measurement 
Specified Camber Amount: 1 ° j; 

NOTE: 
• The measurement should be performed in the same way 

at the right and left wheels. 

5. Caster measurement 
Specified Caster Amount: 2° ± 30 ' 
Specified Kingpin Angle: 9°30' 

NOTE: 
For the alignment checks, turn the steering wheel until 
the reading of the turning radius gauge becomes 20 
degrees at the right wheel or the left wheel, respectively_ 
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Adjusting procedure for camber and caster 
The camber and caster vary by increasing/decreasing the number of the adjusting shims provided at the 
frame installation sJrface of the upper arm shaft. 

Shim 

Front 

t 
~ To increase camber 

Upper suspension arm 

Selecting method of adjusting shim 

To increase 
caster 

1. Select a suitable adjusting shim, using the diagram below. 

<How to Read Diagram> 
(1) Suppose that the measurement on a vehicle reveals the following results: 

Caster: 1 ° Camber: 0°1 0' 

Wf'E90-FS076 

(2) Plot the intersection of the caster line with camber line in the diagram below. The intersection is 
designated as the point A 

(3) Decrease the front shim thickness by 2 mm and increase the rear shim thickness by 1 mm. Thus, 
the point A enters into the specified range. 

6 17,-7V~~7r~~~~~07~~-,~ 
-5 z,t,-.z ;z:~~p~ 0~~,~~0~ 
... ~<> lrt----"'-- :Z. ~-7'Cb::::L1~ 
_,~o-,[, v / / 0~ 
-2 ~46-zo· 17 1/ ~ ·" / / / cf!Y 
~M 6~0• / ....._ L / V / ,;, 

1 

f§t6·4" -v- 0~ 
0 "-;!. / >"'- / ~0~ 

., ~00so· 0;'Z: 
•2 CAM j. /f-..6,<( / . L / ; 
•3 ~ ).,0,/ / / _0~ 

CAMr.zo· /hK / v~---, __.71--~ 
•4 '"0~ 

+5~~~"~·!:·~6=·~--~~~~~~~~~~~~~~/:t:JA"~ . . ,VI ?"r- / / LZ 
~ ~ ~ ~ ~ +1 - -3 -4 - -5 

Rear sh1m 
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NOTE: 
The area enclosed by 
heavy lines (CJ ) in 
the left diagram 
denotes the 
permissible range for 
camber and caster 
angle. 
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2. Both the front and rear shim thickness should not exceed 8 mm. The difference in thickness between the 
front shim and the rear shim should not exceed 4 mm. 

3. After the adjusting shims have been installed, finally ensure that the front alignment conforms to the 
specifications. 

Check of steering wheel turning angle 
1. Place the wheel on the turning radius gauge. Check the 

wheel turning angle. 

Specified Value: 

Mounted tire Inner turning (A) Outer turning (B) 

195/80 R15 3FOS'j. 27°15' 195 A iS 

225/70 R15 27°05' :g, 23°55' 

2. If the measured turning angle fails to conform to the 
specifications, adjust the wheel turning angle by means of 
the knuckle stopper bolt. 

Stopper Bolt Lock Nut Tightening Torque: 
78.5- 98.0 N-m (8.0 -10.0 kg-m, 57.9- 72.0 ft-lb). 

NOTE: 
• After completion of the adjustment, be sure to install the 

cap to the stopper bolt 

Sideslip check 
1. Check the sideslip, using a sideslip tester . 

Specified Value: Within 3 mm per one meter 

FS-35 

WFE90-FS078 

• 
--~~--~F~n.~~----~*--

A Inner 
B: Outer 

'""'"""" 

) 
I 

WFE90-FS080 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


FRONT AXLE & SUSPENSION 

<Checking and Adjusting Procedures for Vehicle Height> 

(A): Height of center of attaching bolt at front side 
of lower arm, measured from ground level 

(B): Height of center of wheel ornament or free 
wheel hub, measured from ground level 

(B) 

Care must be exercised as to the following points before the vehicle height check is carried out. 
(1) The designated tires are installed. 
(2) The tires are inflated to the specified value. 
(3) The vehicle is under no-loaded state. 
NOTE: 
• The measurement should be conducted with the vehicle under no-loaded state. 

(4) Rock the vehicle several times so as to settle the suspensions. 
(5) Move the vehicle about three meters twice in a fore-and-aft direction. 

Adjusting procedure 
1. Adjust the anchor bolt so that the following specified value 

may be obtained. 
Specified Value: (B) - (A) = 41 ± 10 mm 

NOTE: 
1. As regards the vehicle height, the adjustment should be 

carried out so that any variation in the specified value 
between the right and left sides may become within 
10 mm. 

2. With regard to the protrusion height of the anchor bolt, 
the adjustment should be carried out so that any varia
tion between the right and left sides may become within 
10 mm. 

2. Secure the anchor bolt by means of the lock nut. 
Tightening Torque: 68.6- 88.3 N-m 

(7.0 - 9.0 kg-m, 50.6 - 65.1 ft-lb) 
NOTE: 
• Secure the anchor bolt by tightening the upper nut while 

preventing the lower nut from turning by means of a 
spanner. 
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1. Upper arm ball joint 
(1) Clean the grease fitting of the upper arm ball joint. 
(2) Ensure that the grease fitting of the upper arm ball joint 

exhibits no damage. 
If any damage is present, replace the damaged grease 
fitting. 

(3) Fill grease from the grease fitting, using a grease gun. 
Specified Grease: Lithium~based MP grease 
Filling Amount: 27 grams 

(In cases where a new part is installed) 

2. Lower arm ball joint 
(1) Clean the grease fitting of the lower arm ball joint. 
(2) Ensure that the grease fitting of the upper arm ball joint 

exhibits no damage . 
If any damage is present, replace the damaged grease 
fitting. 

(3) Fill grease from the grease fitting, using a grease gun. 
Specified Grease: Lithium-based MP grease 
Filling Amount: 1 0 grams 
Filling Amount: (In cases where a new part is installed) 

3. Tie rod end ball joint 
(See the Steering section.) 
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FRONT SUSPENSION 
COMPONENTS 

* 68.6- 83.3 
26.5-36.3 * ~ ~7.0- 9.0, 50.6- 65.1) 

CJ 
Unit 

* 
: Tightening torque 

N-m (kgf-m, fl-lb) 
: Non-reusable parts (27-37,195-;68) o~<~>tcta 

. ;~.~~ "'"" 
*1t~QP ~~ ~* (70 90~i-651) 

128- 177 

!f~4 1 ~~o 75"2-94"01 ~~ ~ &~:! 
88.3- 118 (4.0- 5.5, 28.9- 39.8) _..// 39"2-539 ~ l 
(90-120.651-870~ I ,~ 

-- _, =::._:,:::-=::.--=:::.J* - ~ : ~ ... 
~*~ * 

55.9- 76.5 
(5.7 - 7.8. 41.2- 56.4) 

<D Cotter pin 
® Castle nut 
® Washer 
@ Washer plate 
® Washer plate 
® Front spring bumper 
(il Upper arm bush 
® Upper suspension arm shaft 
® Suspens1on upper arm subassembly 
® Camber adjust shim No. 1 
(jJ) Camber adjust shim No. 2 
@ Upper ball joint assembly 
@ Upper joint dust cover 
@ Castle nut 
® Cotter pin 

(13.0- 18.0, 94.0- 130.0) 

1j;
:-.~ @ Washer plate 

@ Cushion 

. * 1 
~ 

'·-~ 

~---*--88.3- 118 
(9.0- 12.0, 65.1 - 87.0) 

"' ~ 
-----:::::::::::=::=',"~~ 

-.J 

@ 

29.4- 44_1 
(3.0- 4.5, 21.7- 32.5) 
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@ Cushion 
@ Washer plate 
@I Front shock absorber assembly 
® Anchor arm adjust seat 
® Torsion bar dust cover 
@ Anchor bolt 
® Anchor arm subassembly 
® Anchor arm slopper 
@ Torsion bar spring 
® Torsion bar dust cover 
@ Torque arm subassembly 
@I Front spring bumper No. 2 
®I Lower arm bush 
® Suspensioolower arm subassembly 
@ Lower ball joint assy 
@ Lower ball joint dust cover 
® Steering knuckle 
® Washer 
® Stabrlizer cushion 
® Stabilizer cushion 
@ Washer 
@ Stabilizer lrnk rod 
@ Stabilizer bar bush 
@ Stabilizer bracket cover 
@ Stabilizer cushion 
@ Stabilizer cushion 
@ Stabilizer bar 
@ Anchor arm swivel 
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& SUSPENSION --------------------~F~R~O~N~T~A~X_L_E___ -

--------:.~ ----, 
FRONTAXLEHUB3 --------------------------COMPONENTS -

CD Hub c~p 
® Snap rmg 
@ Hub cover 
@ Lock nut 
@ Lock washer 
® Lock nut 
® Hub cover 

@ Gasket ( ith washer) 
® Lock bolt thub body 
@) Free whee 

bassembly 0 Brake s~~; ~~ap ring @ Brakes 
@ Brake drum 

.g Lock nut bearing (outer) 
·:!§ Tapered roller bearing (inner) 
~ Tapered roller .----, 
(t Oil seal L....:-J 
@ Hub bolt Un.t 
@ Disc wheel * 
® Axle hub 

FS--39 
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CHECK OF FREE WHEEL HUB OPERATION 
1. Check cf manual free wheel hub 

(1) Jack up the vehicle and support it with safety stands. 
(See Gl section.) 

(2) Set the handle of the free wheel hub to the "LOCK" 
posi:ion. 

(3) Turn the tire several times. At this time, ensure that the 
front drive shaft turns together. 
If not, replace the free wheel hub. 

(4) Set the handle of the free wheel hub to the "FREE" 
position 

(5) Turn the tire several times. At this time, ensure that the 
front drive shaft will not turns together. 

(6) Jack down the vehicle. 

2. Check of automatic free wheel hub 
(1) Jack up the vehicle and support it with safety stands. 

(See Gl section.) 

(2) Shift the shift lever to the 4H position. 
(3) Start the engine. When the driving force is applied to 

the wheel, ensure that the front wheels turn. 
If not, replace the free wheel hub. 

(4) Shift the shift lever to the 2H position. 
(5) While slightly applying the brake, apply the driving force 

to the wheel in a direction opposite to the former direc
tion in the step (3). In this way, turn the wheel more than 
three times. 
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(6) Stop the engine. 
(7) When turning the wheel by hands, ensure that the drive 

shaft will not turn together. 
If not, replace the free wheel hub. 

REMOVAL/DISASSEMBLY OF FRONT AXLE HUB 
1. Jack up the vehicle and support it with safety stands. 

(See G! section.) 

2. Remove the front wheel. 
(See page FS-28.) 

3. Remove the brake mounting support attaching bolts. 
Remove the brake mounting support together with calipers . 
Suspend the brake mounting support from the upper frame 
in such a way that no undue force is applied to the brake 
hose. 

4. Removal of hub cap (rigid type only) 
(1) Remove the hub cap by lightly and evenly driving a 

chisel or the like into between the hub cap and the 
cover. 

NOTE: 
Do not reuse the hub cap. 
Be very careful not to damage the hub cap during the 
removal. 

FS-41 

FRONT AXLE & SUSPENSION 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


FRONT AXLE & SUSPENSION 

(2) Remove the snap ring from the drive shaft, using a snap 
ring expander. 

NOTE: 
• Do not reuse the snap ring. 

(3) Remove the hub cover attaching bolts by means of a 
hexagonal box wrench (8 mm). 

NOTE: 
Be sure to prevent the hub from turning, using the fol
lowing SST. 
SST: 09511-87202-000 

(4) Detach the hub cover by prying it off evenly by means 
of a tire lever or the like. 

NOTE: 
Be sure to interpose an adequate cloth between the tire 
lever and the front axle hub so as not to damage the tire 
attaching surface of the front axle hub as well as the disc 
rotor. 

• After the hub cover has been removed, completely 
remove any bond remaining trace from between the hub 
cover and the hub. 

5. Removal of free wheel hub 
As for the manual locking hub, see page FS-52 to F5-55. 
As for the automatic locking hub, see page FS-58 to FS-60. 

6. Removal of lock nut (except automatic locking hub· 
equipped vehicle) 
(1) Raise the paw! of the lock washer by means of a chisel 

or the like. 
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(2) Remove the lock nut, using the following SSTs. 
SST: 09607-87602-000 

(3) Remove the lock washer. 
(4) Remove the lock nut, using the same SSTs as the step 

(2) . 

7. Removal of lock nut (Automatic locking hub~equipped 
vehicle only) 
(1) While preventing the brake drum from turning, remove 

the brake drum by means of a torque wrench. For this 
operation, use the following SST. 
SST: 09511-87202-000 

(2) Remove the lock nut, using the following SSTs. 
SST: 09607-87603-000 

B. Remove the front axle hub, using the following SST. 
NOTE: 

Be very careful not to drop the outer bearing and hub 
during the removal. 
SST: 09520-00031-000 
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9. Remove the tapered roller outer bearing (outer side) from 
the hub. 

10. Remove the type Toil seal, using the following SST. 
SST: 09308-00010-000 

11. Remove the tapered roller bearing (inner side). 

12. Pull out the inner race (inner side) of the tapered roller 
bearing by evenly tapping it by means of a brass bar or the 
like. 
NOTE: 
• This operation is required only when the bearing is 

replaced. 

13. Pull out the inner race (outer side) of the tapered roller 
bearing by evenly tapping a brass bar or the like. 
NOTE: 
• This operation is required only when the bearing is 

replaced. 
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14. Remove the brake disc by removing the brake disc attach
ing bolts from the front axle hub. 

15. Drive out the hub bolt from the front axle hub by means of 
a plastic hammer or the like. 
NOTE: 

Attach the nut in place so that the threaded portion may 
not be damaged . 

INSPECTION 
Wash the disassembled parts and dry them with compressed 
air, except for the free wheel hub. 
As for the brake discs, degrease them with cleaning solvent, 
such as alcohol. 

1. Ensure that the inner and outer tapered roller bearings 
exhibit no damage, such as wear and scratches . 
If they exhibit damage, replace the defective bearings. 
NOTE: 

The inner race and outer race should be handled as a 
set. 

2. Ensure that the brake disc exhibits no damage, such as 
wear, cracks and scratches. 
If any damage is present, replace the brake disc . 
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3. Ensure that the front axle hub exhibits no damage, such as 
wear, cracks and scratches. 
If any damage is present, replace the front axle hub. 

4. Ensure that lock nut exhibits no damage. 
If any damage is present, replace the lock nut. 

5. Ensure that the hub cover exhibits no damage, such as 
wear and cracks. 
If any damage is present, replace the hub cover. 
If the spline section exhibits damage, check the spline at 
the drive shaft side. 

6. Ensure that the drive shaft spline section exhibits no 
damage, such as wear and cracks. 
If any damage is present, replace the drive shaft. 
(See page F8-102.) 

7. Check of free wheel hub 
• As for the manual locking hub, see page Fs-39. 
• As for the automatic locking hub, see page FS-39. 
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I. Drive the hub bolt into the front axle hub by means of a 
plastic hammer. 
NOTE: 
• Be sure to align the cut-out section of the hub bolt with 

the hub. 

2. Install the brake disc to the front axle hub. Evenly tighten 
the attaching bolts to the specified torque over two or three 
stages. 

Tightening Torque: 53.9- 73.5 N-m 
(5.5- 7.5 kgf-m, 39.8- 54.2 ft-lb) 

3. Install the outer race (inner side) of the tapered roller bear
ing, using the following SST. 

SST: 09608-87604-000 
09611-87506-000 

4. Install the outer race (outer side) of the tapered roller bear
ing, using the following SST. 

SST: 09608-87603-000 
09611-87506-000 

5. Fill the specified amount of lithium-based MP grease to a 
space between the outer races of the inner and outer bear
ings. 

Filling Amount: 35 - 40 grams 
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6. Fill lithium-based MP grease to the inner and outer bear
ings. 
NOTE: 
• Fill grease to a space between the inner race and the 

bearing guide, until the grease oozes from the inside of 
the bearing guide. Then, apply grease to the surface. 

7. Install the inner bearing to the hub. 

8. Fill the SJ::ecified amount of lithium-based MP grease to the 
back side of the oil seal lip section. 

9. Apply lithium-based MP grease to the lip section of the oil 
seal. 

10. Press the oil seal to the hub edge surface, using the follow
ing SST. 

SST: 09608-87602-000 
09611-87506-000 

NOTE: 
• Care must be exercised to ensure that the oil seal will 

not tilt during the press operation. 
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11. Fill lithium·based MP grease between the oil seal and the 
bearing. 

Filling Amount: 25 - 30 grams 

12. Install the front axle hub to the steering knuckle . 

13. Insert the outer bearing into the front axle hub. 

14. Fill lithium-based MP grease to the outer bearing . 

15. Tighten the lock nut to the specified torque, using the fol
lowing SST. Then, back off the lock nut one sixth turn. 

SST: Manual locking hub-equipped vehicle and full
time 4WD vehicle: 09607-87602-000 
Automatic locking hub-equipped vehicle: 

09607-87603-000 
Tightening Torque: 98.0- 147 N-m 

{1 0 - 15 kgf-m, 72.0 - 109 ft-lb) 
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16. Rotate the axle hub two or three turns so that the axle hub 
may be bedded in. 

17. Adjust the lock nut so that the starting torque may conform 
to the specified value. 

Starting Load: 1.4 - 3.6 kgf 
[Reference] 

NOTE: 

Starting Torque: 
0.98 - 2.45 N-m 
(10- 25 kgf-cm, 8.7-21.7 inch-lb) 

Adjust the automatic locking hub nut in such a way that 
the hub nut position comes at the position indicated in 
the right figure after completion of the adjustment. 

18. Installation of lock washer and lock nut {except automatic 
locking hub-equipped vehicle) 
(1) Install the lock washer. 

(2) Tighten the lock nut to the specified torque, using the 
following SST. 
SST: 09607-87602-000 
Tightening Torque: 98.0- 147 N-m 

(10- 15 kgf-m, 72.0- 109 ft-lb) 
(3) Ensure that the starting torque is within the specifica

tions. 
(See the step 17.) 
If not, adjust the lock nut back-off amount described at 
the step 15. Perform the operations from the step 15 
onward again. 

(4) Bend the tang of the lock washer toward the lock nut 
edge surface at the inner and outer sides. 
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19. Install the brake drum and tighten the attaching screws 
(torque screws) to the specified torque. (Automatic free 
wheel hub-equipped vehicle only) 

Tightening Torque: 4.9- 8.8 N·m 
(0.5 - 0.9 kgf-m, 3.6 - 6.5 ft-lb) 

20. Installation of free wheel hub 
(Free wheel hub-equipped vehicle only) 

Manual locking hub 
See page F8-55 to F8-58. 

Automatic locking hub 
See page F8-61 to F8-64 . 

21. Installation of hub cover (Full-time 4WD vehicle only) 
Thinly and evenly apply the Daihatsu Bond No.4 to the edge 
surface of the hub. 

22. Install the hub cover. Tighten the attaching bolts evenly to 
the specified torque over two or three stages . 
(Full-time 4WD vehicle only) 

Tightening Torque: 58.8 - 68.6 N·m 
(6.0- 7.0 kgf-m, 43.4- 50.6 ft-lb) 

NOTE: 
• Use a hexagonal box wrench for the bolt tightening. 
• Wipe off any oozed bond. 

Prevent the hub from turning, using the following SST. 
SST: 09511-87202-000 

23. Install a new snap ring to the groove section of the drive 
shaft. 
NOTE: 

• Do not reuse the snap ring . 

F5--51 
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24. Apply the Daihatsu Bond No.4 to the hub cap attaching 
surface of the hub cover. 

25. Press the hub cap, using the following SST or a screwdriver 
or the like. 

SST: 09608-87613-000 

NOTE: 
• Do not reuse the hub cap. 
• Wipe off any bond that has oozed out. 

26. Install the brake mounting support together with calipers to 
the steering knuckle. 

Tightening Torque: 68.6 - 88.3 N-m 
(7.0 - 9.0 kgf-m, 50.6 - 65.1 ft-lb) 

27. Install the front wheel. 
(See page Fs-28) 

MANUAL FREE WHEEL HUB 

Disassembly 
1. Jack up the vehicle and support it with safety stands. 

(See Gl section.) 

Fs-52 
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WFE90-F$152 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

2. Remove the front wheel. 
(See page FS-28.) 

3. Removal of free wheel hub cover 
(1) Set the handle of the free wheel hub cover to the "FREE" 

position . 

(2) Evenly loosen the free wheel cover attaching bolts and 
remove them. 

NOTE: 
Prevent the hub bolt from turning, using the following 
SST. 
SST: 09511-87202-000 

(3) Remove the hub cover from the hub body in a state that 
the hub cover is assembled to the clutch and spring . 

NOTE: 
The handle of the free wheel cover should be at the 
"FREE" position. 

4. Removal of clutch subassembly 
(1} With the handle of the hub cover set to the "FREE" 

position, turn the clutch subassembly, until the clutch 
stops, while pushing the clutch subassembly against 
the cover side. 

NOTE: 
Be very careful not to damage the compression spring 
and follower by applying excessive force during this 
operation . 

FS-53 
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(2) Push the clutch toward the cover side further. Remove 
the pawl section of the follower from the stopper section 
of the hub cover handle. Then, remove the clutch sub· 
assembly from the cover_ 

NOTE: 
Do not remove the compression spring from the follower. 

(3) Remove the gasket. 

5. Remove the snap ring from the drive shaft. 

6. Removal of hub body 
(1) Put mating marks at a point between the hub body and 

the hub by means of a marker pen or the like. 

(2) Evenly loosen the hub body attaching bolts and remove 
them. 

FS-54 

Compression 
spr1ng 

• 

• 

• 

• 
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(3) Remove the hub body by lightly tapping it by means of 
a plastic hammer or the like. 

NOTE: 
• Be very careful not to drop the hub body. 
• Care must be exercised so as not to apply strong im

pacts to the hub body . 

Inspection 
Check the following parts. Replace any defective parts. 

Free wheel hub inner spline section 
for wear and damage 

Free wheel hub body spline section for wear and damage 

Assembly 
1. Installation of hub body 

(1) Clean the mating surfaces of the hub body and axle 
hub. Then, thinly and evenly apply the Daihatsu Bond 
No.4 . 

FS-55 
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(2) While aligning the knock pin hole of the hub body with 
the knock pin of the hub, install the hub body to the h:Jb. 

(3) Tighten the hub body attaching bolts to the specified 
torque over two or three stages evenly. 
Tightening Torque: 58.8- 68.6 N·m 

(6.0- 7.0 kgf-m, 43.4- 50.6 ft-lb) 

NOTE: 
• Prevent the axle hub from turning, using the following 

SST. 
SST: 0951 1-87202-000 

2. Assemble a new snap ring to the drive shaft. 
NOTE: 
• Never reuse the snap ring. 

Fit the snap ring positively to the groove of the drive 
shaft. 

3. Assembly of hub cover 
(1) Install a new gasket to the hub cover. 

(2) Move the handle of the hub cover to the "FREE" posi
tion. Align the pawl of the clutch subassembly with the 
cut- out section of the handle. 

NOTE: 
Make sure that the compression spring is positively 
placed in the follower. 

F&-56 

• 

• 
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(3) Turn the clutch subassembly, until the clutch stops, 
while pushing the clutch subassembly against the cover 
side. 

(4) Move the handle of the hub cover several times from 
the "FREE" position to the "LOCK" position; from the 
"LOCK" position to the "FREE" position. At this time, 
ensure that the clutch operates smoothly. 

4. Installation of hub cover 
(1) Set the handle of the hub cover to the "FREE" position. 
(2) Install the hub cover to the hub body, while aligning the 

mark at the reverse side of the hub cover with the 
protruding section at the hub body side. 

NOTE: 
Be very careful not to displace the gasket position during 
this operation. 

(3) Tighten the hub cover attaching bolts to the specified 
torque. 
Tightening Torque: 7.8 ~ 11.8 N-m 

(0.8- 1.2 kgf-m, 5.8- 8.7 ft-lb) 

NOTE: 
Prevent the axle hub from turning, using the following 
SST. 
SST: 0951 1-87202-000 

5. Move the handle of the hub cover several times from the 
"FREE" position to the "LOCK" position; from the "LOCK" 
position to the "FREE" position. At this time, ensure that the 
handle operates smoothly. 

6. Install the front wheel temporarily . 

FS-57 
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7. Perform the operation check. 
(See page FS-40.) 

8. Jack up the vehicle and remove the safety stands. 
9. Tighten the front wheel attaching bolts to the specified 

torque. 
(See page FS~29.) 

AUTOMATIC LOCKING HUB 
Removal 
1. Jack up the vehicle and support it with safety stands. 

(See Gl section.) 

2. Remove the front wheel. 
(See page FS-28.) 

3. Remove the hub cover. 

4. Remove the gasket from the hub body. 

F&-58 
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WFE9(}.FS177 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

5. Remove the lock washer attaching bolt. 
NOTE: 

Prevent the axle hub from turning, using the following 
SST. 
SST: 09511-87202-000 

6. Turn the hub. Ensure that the hub is set to the free wheel 
state. 
If the hub is not set to the free condition, turn the hub (three 
turns or more) reversely relative to the forward direction so 
that the hub may be set to the free condition . 

7. Evenly loosen the hub body attaching bolts and remove 
them. 
NOTE: 

Prevent the axle hub from turning, using the following 
SST. 
SST: 09511-87202-000 

8. Put mating marks at a point between the hub body and the 
axle hub by means of a marker pen or the like . 

9. Remove the hub body from the axle hub by lightly tapping 
the hub body by means of a plastic hammer or the like. 
NOTE: 
• Be very careful not to drop the hub body. 

Care must be exercised not to apply strong impact to 
hub body . 

FS-59 
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10. Remove the brake shoe snap ring. 

11. Remove the brake shoe by lightly prying off the brake shoe 
by means of a screwdriver or the like. 
NOTE: 

Sine the brake shoe is provided with inserting sections 
at its upper and lower sides, be sure to pry off the brake 
shoe at upper and lower sides evenly and alternately. 

• Be very careful not to scratch the brake drum and/or 
brake shoe. 
Do not remove the grease that has been applied to the 
removed brake shoe. Leave the grease as it is. 

• Do not soil the removed brake shoe and grease. 
Do not allow the grease of the removed brake shoe to 
get to other sliding parts. 
Do not allow the grease of the removed brake shoe to 
get into other grease. 

12. Remove the brake drum from the lock nut, using a torx 
wrench. 
NOTE: 

Prevent the axle hub from turning, using the following 
SST. 
SST: 09511-87202-000 

Inspection 
Check the following parts. Replace any defective parts. 

Brake drum for damage 
Brake spring for wear, 
damage and breakage 

FS-60 

Hub body for damage 

Outer cam for wear 
and damage 

Inner cam for wear 
and damage 

Follower for wear 
and damage 
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• 
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• 

NOTE: 
Identification of Automatic Locking Hub 

When the hub body assembly and/or the hub brake 
subassembly is replaced, it is necessary to consider the 
combination of the hub body assembly and the hub 
brake subassembly. 
Before these parts are assembled, be certain to confirm 
their identification, using the table below. 

Identification colors 

~entification color 

Brake subassemby 

Yellow blue 

Hub body Yellow 0 0 
assembly 

Blue X 0 

The 0-marked combination only is acceptable. 

However, when replacing the hub brake subassembly, 
if it is impossible to confirm the identification color of the 
hub body assembly, be certain to employ a blue brake 
subassembly. 

1. Clean ~he serration section of the drive shaft so as to 
remove grease or the like . 

2. While aligning the brake drum with the groove of the 
knuckle, assemble them . 

F&-61 
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3. Tighten the brake drum attaching screws (torx) to the 
specified torque. 

Tightening Torque: 4.9- 8.8 N-m 
(0.5- 0.9 kgf-m. 3.6- 6.5 ft-lb) 

NOTE: 
Prevent the axle hub from turning, using the following 
SST. 
SST: 09511-87202·000 

4. Install the brake shoe to the brake drum. 
NOTE: 
• Since the width of the pawl of the brake shoe differs 

between the upper section and the lower section, be 
certain to confirm the width of the pawl before the instal
lation. 
Make sure that the brake shoe is installed in the correct 
direction. 
Do not remove the grease that has been applied to the 
brake shoe. 
Do not soil the brake shoe and grease. 

• Do not allow the grease applied to the brake shoe to get 
to other sliding parts. 

• Do not allow the grease that has been applied to the 
brake shoe to get into other grease. 

If the grease applied to the brake shoe should be soiled 
and/or removed, be sure to replace the brake shoe with a 
new one. The new brake shoe will be supplied with grease 
applied. 

5. Install the brake shoe snap ring so as to secure the the 
brake shoe. 
NOTE: 
• Be sure to set the opening of the snap ring within a range 

of 90° ± 20 relative to the cut-out section provided at the 
pawl section of the brake shoe of the brake drum. 

6. Installation of hub body 
(1) Turn tne axle hub so as to set it, as indicated in the right 

figure. 
(2) Turn the spring so that the end section of the brake 

spring may come at the position as indicated in the right 
figure. 

FS-62 
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(3) Turn the cam so that the pawls of the inner cam and 
outer cam of the hub body may come at the position as 
indicated in the right figure. 

(4) Clean the attaching surfaces of the axle hub and hub 
body. Thinly and evenly apply the Daihatsu Bond No.4 
to the axle hub side. 

NOTE: 
• At this time, make sure that no grease is stuck to the 

serration section of the drive shaft . 

(5} Install the hub body to the axle hub. Tighten the attach
ing bolts to the specified torque evenly over two or three 
stages. 
Tightening Torque: 58.8 - 68.6 N·m 

(6.0- 7.0 kgf-m. 43.4- 50.6 ft-lb) 

NOTE: 
Prevent the axle hub from turning, using the following 
SST. 
SST: 09511-87202-000 

• Wipe off any oozed bond. 
Be very careful not to get lithium-based MP grease to 
the brake shoe subassembly . 

(6) Install the plate washer with the attaching bolt. 
Tightening Torque: 14.7- 21.6 N·m 

(1.5- 2.2 kgf-m, 10.8- 15.9 ft-/b) 

NOTE: 
Prevent the axle hub from turning, using the following 
SST. 
SST: 09511-87202-000 

7. Installation of hub cover 
(1) Install a new gasket to the hub body . 

FS-B3 
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(2) Install the hub cover with the bolt 
Tightening Torque: 7.8-11.8 N-m 

(0.8 - 1 .2 kgf-m, 5.8 - 8. 7 ft-lb) 

NOTE: 
Prevent the axle hub from turning, using the following 
SST. 
SST: 0951 1-87202-000 

8. Install the front wheel. 
(See page F5-28.) 

9. Perform the operation check. 
(See page FS-40.) 

10 Jack up the vehicle and remove the safety stands. Then, 
jack down the vehicle. 

FS-64 
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• STABILIZER BAR 
COMPONENTS 

• 

• 

• 

(j) Nut 
®Washer 
® Stabilizer cushion 
@ Stabilizer cushion 
®Washer 
® Stabilizer link rod 
0 Stabilizer bar 

TROUBLE SHOOTING 

Symptom 

Excessive ro;ling of vehicle body 
during running 

FRONT AXLE & SUSPENSION 

29.4- 44.1 
(3.0- 4.5, 21.7- 32.5) 

Possible causes 

Stabilizer damaged 

® Stabilizer bush 
® Stabilizer bracket cover 
®Nut 
13] Washer 
@ Stabilizer cushion 
@ Stabilizer cushion 

Check stabilizer. 

c=J : Tightening torque 
Unit : N-m (kgf-m, ft-lb) * : Non-reusable parts 

Checking points 

Stabilizer installing section damaged Check stabilizer installing section. 

WFE90-FS2Q7 
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REMOVAL 
1. Place the vehicle in an unloaded state. 
2. Remove the engine undercover at the front side. 

3. Remove the bolts attaching the stabilizer bar to the lower 
arm at the right and left sides. Remove the washer and 
cushion 

4. Loosen the attaching bolts of the stabilizer bracket covers. 

5. Remove the stabilizer link rod attaching nut. Remove the 
washer and cushion. 

6. Remove the stabilizer bar from the lower arm. Remove the 
cushion. 

FS-66 
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• 

• 

• WFE90-fS212 
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• 7. Remove the cushion and washer from the stabilizer link rod. 

WFE90-FS213 

8. Remove the stabilizer bracket cover. \ 

• 
W~E90.FS214 

9. Remove the stabilizer bush. 

WFE90-FS215 

INSPECTION 

• Check the following parts. Replace any defective parts . 

' ' Deterioration~ 

eO' 

~ ~vo.,.,;mar;o, 
.$ 
: ' 

Deform~tion or~ ·-~ 
damage • WFEOO.FS216 
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INSTALLATION 
1. Install the bush to the stabilizer bar. 

2. Install the stabilizer link rod to the cushion. Temporarily 
install the stabilizer bracket cover. 

3. Install the washer and cushion to the stabilizer link rod. 

4. Install the cushion to the lower arm. 

5. Connect the stabilizer to the lower arm attaching bolt. Install 
the stabilizer link to the frame. Tighten the nut with the 
cushion and washer interposed. 
NOTE: 
• Tighten the nut so that the threaded portion of the sta

bilizer link protrudes 2 to 6 mm from the nut end surface. 

FS-68 

• 
I 

WFE90-FS217 

' \ 

\\~ 

Jf • 
WF£00.FS219 

\ 

WFE90-FS219 

• 
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• 6. Install the cushion and washer to the lower arm. Tighten the 

• 

• 

• 

attaching nut. 
NOTE: 
• Tighten the nut so that the threaded portion of the lower 

arm protrudes 4 to 8 mm from the nut end surface. 

7. Tighten the stabilizer bracket cover attaching bolt. 
Tightening Torque: 29.4- 44.1 N·m 

(3.0- 4.5 kgf-m, 21.7- 32.5 ft-lb) 

8. Instal! the engine front undercover . 

FS-69 
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TORSION BAR SPRINGS 
COMPONENTS 

68.6- 88.3 
(7.0- 9.0, 50.6- 65.1) 

CD4p 
®----$ 
<»-----€? 

(j)~@ 

0\'t.,.~o/(_11 
@ --~~® ® 

~--;1 39.2- 53.9 "'-Y'""~" l @ (4.0- 5.5, 28.9- 39.8) 

(j) Nut 
®Nut 
@ Anchor arm adjust seat 
@ Anchor arm swivel 
@ Anchor bolt 
® Anchor arm S/A 
0 Torsion bar dust cover 

TROUBLE SHOOTING 

Symptom 

@ 

® Anchor arm stopper 
® Torsion bar spring 
® Torsion bar dust cover 
Qj) Bolt 
@ Torque armS/A 
(j} Washer 
19 Bolt 

Possible causes 

CJ 
Unit 

* 
: lightening torque 

N-m (kgf-m, tt-lb) 
: Non-reusable parts 

WFE90·FS225 

Checking points 

Vehicle body tilted Torsion bar improperly adjusted Adjust vehicle height 

WFE9Q.FS226 
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• REMOVAL 

• 

• 

• 

1. Jack L.;p the vehicle and support it with safety stands. 
(See Gl section.) 

2. Measure the protruding dimension of the ancho" bolt. 
Record the measured value . 

3. Remove the rubber boot. Put mating marks at a point be
tween the torsion bar spring and the anchor arm and also 
at a point between the torsion bar spring and the torque 
arm. For this identification marks, use white paint or the 
like. 
NOTE: 

Since the shape of the torsion bar spring differs between 
the right side and the left side, be sure to put mating 
marks, so that the torsion bar springs may be installed 
correctly in their original positions. 

4. Loosen the lock nut of the anchor bolt, until the reaction 
force of the torsion bar spring is just eliminated . 

5. Measure the protruding dimension of the anchor bolt. 
Record the measured value . 

FS-71 
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6. Remove the torque arm from the lower arm by removing the 
torque arm attaching bolt. 

7. Remove the adjusting seat from the anchor arm. Then, 
remove the anchor arm swivel together with the anchor 
bolts, nuts and anchor arm adjusting seat from the frame. 

8. Remove the anchor arm stopper from the frame. 

9. Pull out the torsion bar spring from the anchor arm. 

10. Remove the anchor arm from the frame. 

FS--72 

• 

• 

• 

• 
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11. Remove the torque arm and dust covers from the torsion 
bar spring. 

INSPECTION 
Check the following parts. Replace any defective parts. 

NOTE: 

Torque: arm 
for damage 

Dust covers for damage 

FRONT AXLE & SUSPENSION 

Anchor arm 
for damage 

WFE90-F$237 

~ 
$ Anchorarm 
~ adjust'1ng seat br 

1 damage and wear 

' ' 
I 
I 

1\ 
Anchor arm swivel 
for damage 

Torsion bar springs for the right and for the left are the designated parts exclusively for each side. 
Care must be exercised as to the following identification marks . 

<Identification Marks> 

-------------

Left side Right side 

Color Yellow (*Light green) White (*pink) 

Mark © 0 
• For the United Kmgdom 

CAUTION: 
As respects the torsion bar springs, be sure to observe 
the combination above . 
If this caution should fail to be observed, the running 
performance may drop significantly. 

F$-73 
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INSTALLATION 
1. Install the dust covers and torque arm to the torsion bar. 

NOTE: 
Make sure that the front and rear dust covers are in
stalled correctly in their respective positions. 

2. Install the anchor arm swivel, anchor arm stopper and lock 
nut to the anchor bolt. 

3. Adjust the length from the anchor bolt end to the lock nut 
upper surface to the specified value. 

Specified Value: 30 mm 

NOTE: 
• In cases where the torsion bar, anchor arm and torque 

arm are reused, set their positions to the original heights 
measured during the disassembly. 

4. Insert the anchor arm into the frame. 

5. Apply MP grease to the torsion bar spline section. Connect 
the torsion bar to the anchor arm. 
NOTE: 

In cases where the torsion bar, torque arm and anchor 
arm are reused, align the mating marks put during the 
removal. 

FS-74 
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6. Install the anchor arm stopper. 
Tightening Torque: 4.9- 7.8 N-m 

(0.5- 0.8 kgf-m, 3.6- 5.8 ft-lb) 

?. Install the anchor arm stopper to the anchor. Install the 
anchor swivel to the frame. 
NOTE: 
• Make sure that the anchor arm swivel is inserted into the 

frame positively . 

8. Turn the torque arm. Ensure that the anchor arm stopper 
and anchor swivel come at their correct positions. 

9. Under the condition described in the step 8, apply lithium
based MP grease to the spline section of the torsion bar 
spring. Install the torque arm to the lower arm. 

Tightening Torque: 39.2- 53.9 N-m 
(4.0- 5.5 kgf-m, 28.9- 39.8 ft-lb) 

NOTE: 
• In cases where the torque arm, torsion bar spring and 

anchor arm are reused, install the torque arm to the 
lower arm while aligning the mating marks put during the 
removal. 

• At this time, make sure that the anchor arm stopper and 
anchor swivel are placed at their correct positional 
relationship and that no excessive play is present. 

FS-75 
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Grease application 
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10. While preventing the lock nut at the frame side from turning, 
adjust the anchor bolt so that the protruding dimension of 
the anchor bolt may become the value measured before 
the disassembly. 

11. Install the dust covers to the torque arm and anchor arm. 

12. Remove the safety stands. 
13. Check and adjustment of vehicle height 

Confirmation Hems prior to check and adjustment 
• Ensure that the designated tires are installed. 
• Ensure that the tires are inflated to the specified air 

pressure. Also, ensure that the air inflation pressure is 
uniform on the four tires. 
Ensure that the vehicle is under no-loaded state. 
Ensure that the floor where the check and adjustment 
are carried out is !eve!. 

(1) Rock the vehicle several times so as to stabilize the 
suspensions. 

(2) Move the vehicle about three meters twice in a fore-and
aft direction. 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 14. 

FRONT AXLE & SUSPENSION 

(3) Measure the distance from the center of the front ornament or the free wheel hub to the ground level. 
Also, measure the distance from the center of the attaching bolt of the lower arm at the front side to 
the ground level. Record the measured values. 

(A): Height of center of attaching bolt at front side 
of lower arm, measured from ground level 

(B): Height of center of wheel ornament or free 
wheel hub, measured from ground level 

\ 
/////////////////////////// /// 

(4) Calculate the measured value. Ensure that the dif~ 

terence conforms to the specified value. 
However, the variation in the spec.lfied value between 
the right and left sides should be within 10 mm. 
B - A = Specified value 

Specified Value: 31 - 51 mm 

If the calculated results do not conform to the specified 
value or the variation in height between the right and left 
sides is 10 mm or more, adjust the vehicle height by 
means of the anchor bolt. 
After the adjustment, repeat the operation from the step 
(1 } . 

Measure the protruding dimension of the anchor bolt. En
sure that the variation between the right and left sides is 
within 10 mm. 
If not, replace the torsion bar spring. 
Prior to the replacement of the torsion bar, recheck to en
sure that the spline exhibits no displacement under as
sembled condition. 

WFE9Q..FS254 

WFE90-FS255 

15. Tighten the lock nut of the anchor bolt and lock it. 

• 

Tightening Torque: 68.6- 88.3 N·m 
(7.0 - 9.0 kgf-m, 50.6 - 65.1 ft-lb) 

NOTE: 
• As regards the tightening of the lock nut, be sure to 

prevent the lower nut from turning, using a spanner or 
the like. Then, tighten the upper nut 

FS-77 
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FRONT AXLE & SUSPENSION 

FRONT SHOCK ABSORBERS 
(STANDARD TYPE) 
COMPONENTS 

CD~-~- 18.6-30.4 
®---- (1.9- 3.1, 13.7- 22.4) 

G) Nut 
®Nut 
® Washer plate 
® Cushion 

REMOVAL 

@-$1 
@-~ 

~' 

49.0-68 6 
® (5.0- 7.0, 36.2- 50.6) 

l;<V 
-* ~/--: 

L///- ! 

@ Front shcck absorber 
®Washer 
0 Bolt 

1. Jack up the vehicle and support it with safety stands. 
(See Gl section.) 

2. Remove the dust cover. 

FS-78 

D 
Unit 

* 
: Tightening torque 
: N-m (kgf-m, ft-lb) 
: Non-reusable parts 
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• 

• 

• 
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• 

• 

• 

• 

FRONT AXLE & SUSPENSION 

3. Loosen the lock nut. 
4. While preventing the lock nut and attaching nut from turning 

at the top of the shock absorber, remove them. 

5. Remove the plate washer and cushion . 

6. Remove the bolt connecting the shock absorber to the 
lower arm. 

7. Remove the shock absorber from the vehicle by contracting 
it. 

8. Remove the cushion and washer plate from the shock abM 
sorber. 

INSPECTION 
Check the following parts. Replace any defective parts . 

'),~"'"'""'-'""'=····-· 

~ The absocbec pcopec foe o'l leakage 
Plate washer for 
damage and deformation 

FS-79 
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INSTALLATION 
1. Install the washer plate and cushion to the shock absorber. 

2. Insert the shock absorber into the attach'1ng hole at the 
chassis side. 

3. With the shock absorber contracted, connect the shock 
absorber to the lower arm attaching section. Tighten the 
attaching bolt. 

Tightening Torque: 49.0 - 68.6 N-m 
(5.0- 7.0 kgf-m, 36.2- 50.6 tt-lb) 

4. Install the cushion and washer plate. 

5. Install the attaching nut to the top of the shock absorber. 
While preventing the attaching nut from turning, tighten the 
nut to the specified torque. 

Tightening Torque: 18.6 - 30.4 N-m 
(1.9 - 3.1 kgf-m, 13.7 - 22.4 ft-lb) 

NOTE: 
Nut thickness: 8mm 

6. Install the lock nut and tighten it to the specified torque. 
Tightening Torque: 18.6 - 30.4 N-m 

(1.9 - 3.1 kgf-m, 13.7 - 22.4 tt-lb) 

NOTE: 
Nut thickness: 6mm 

FS-80 

• 

• 

WFE9().'$267 

• 

• WFEOO-FS269 
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• 7. Install the dust cover. 

• 

• 

• 

8. Jack up the vehicle and remove the safety stands. Then, 
jack down the vehicle. 

FS-81 

FRONT AXLE & SUSPENSION 

WFE90-FS271 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


FRONT AXLE & SUSPENSION 

(THREE-STAGE DAMPERS) 

COMPONENTS 

25.5-38.2 
(2.6- 3.9, 18.8- 28.2) 

REMOVAL 

------ 2.J- 3.9 
1 (0.2- 0.4, 1.4 - 2.9) 
0 

~Three-stage actuator 

el Dust seal 
Nut 

._Biccket 

<>;===Cushion r:;. Washer plate 

~ Cushion 
~Washer plate 

1. Remove the air cleaner assembly with air duct. (Only cases 
where left actuator is to be removed) 
(See the engine section.) 

2. Remove the connector of the three-stage actuator from the 
bracket and disconnect the connector. 

FS-82 

• 

• 
D : Tightening torque 
Unit : N-m (kgf-m, H-lb) * : Non-reusable parts 

• 

• 
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• 3. Remove the three~stage actuator by removing its attaching 

• 

• 

• 

screws. 

4. Remove the dust seal from the shock absorber control 
bracket. 

5. Remove the lock nut. 

6. Remove the shock absorber control bracket. 
7. Remove the cushion and washer plate . 

8. Jack up the vehicle and support it with safety stands. 
(See Gl seciton.) 

FS-B3 

FRONT AXLE & SUSPENSION 

Three-stage 
actuator 

WFE90-FS275 

WFE90-FS276 

WFE90-F$277 

WFEOO-FS278 
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9. Remove :.:he connecting bolts at the lower arm side of the 
shock absorber. 

10. Remove the shock absorber from the vehicle by contracting 
it. 

11. Remove the cushion and washer plate from the removed 
shock absorber. 

INSPECTION 
1. Inspect each section in the figure below. Replace any defective parts. 

® 
e 

~ 

r-~~~The shock absorber proper for oil leakage 
and/or damage 

~r-~~~Bush for damage and/or deformation 

FS-84 
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• 
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• 

• 

• 

• 

2. Ensure that the rod at the upper side of the three-stage 
damper can be turned easily by radio pliers or the like. 

3. Set the rod as indicated in the figure. Ensure that the 
damping force varies according to the modes. 

INSTALLATION 
1. Install the washer plate and cushion to the shock absorber . 

2. Insert the shock absorber into the attaching hole at the 
chassis side. 

3. With the shock absorber contracted, connect the shock 
absorber to the lower arm attaching section, tighten the 
attaching bolt. 

Tightening Torque: 49.0- 68.6 N-m 
(5.0- 7.0 kgf-m, 36.2- 50.6 ft-lb) 

4. Install the washer plate. 
NOTE: 

Be certain to install the washer plate in such a way that 
the protruding surface of the washer plate may be fitted 
to the shock absorber installation hole of the chassis. 

5. Install the cushion. 
6. Install the shock absorber control bracket. 

7. Install new attaching nuts of the shock absorber control 
bracket. Tighten them to the specified torque. 

Tightening Torque: 25.5- 38.2 N·m 
(2.6- 3.9 kgf-m, 18.8- 28.2 ft-lb) 

FS-85 
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~~~~ 
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8. Install the dust seal on the attaching nuts of the shock 
absorber control bracket. 

9. Install the three-stage actuator to the shock absorber con
trol bracket. Tighten the attaching screws. 

Tightening Torque: 2.0- 3.9 N-m 
(0.2- 0.4 kgf-m, 1.4- 2.9 ft-lb) 

1 o. Connect the connector of the three-stage actuator. Install it 
to the bracket. 

11. Install the air cleaner assembly with air duct. (Only cases 
where left actuator is removed) 
(See Engine section.} 

12. Jack down the vehicle. 

FS-86 
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• UPPERARMS 
COMPONENTS 

• 

• 

• 

26.5-36.3 
(2.7- 3.7, 19.5 

D : Tightening torque 
Unit : N-m {kgf-m, ft-lb) * : Non-reusable parts 

68.6- 88.3 
(7.0- 9.0, 50.6- 65.1) 

··~' 
I. t~b ····tJ;: 

t-cv 
~ 

' r-'~---------, 
~ l98-15.7 
~ ')", '" " ""' 

'1\@ [ ?!-128 
68.6-88.3 (10.4- 13.0, 75.2- 94.0) 
(7.0- 9.0, 50.6- 65.1) 

CD Cotter pin 
® Castle nut 
®Washer 
@ Washer plate 
@ Upper arm bush 
® Upper arm bush 
(!) Front spring bumper 
®Bolt 

TROUBLE SHOOTING 

®Nut 
@I Washer 
@ Suspension upper arm subassembly 
@ Suspension upper arm shaft 
@ Camber adjust shim No. 1 
@ Camber adjust shim No. 2 
®Washer 
®Bolt 

Symptom Possible causes Checking points 

Improper front alignment Bush worn or damaged Check bush. 

(Improper camber and caster) Upper arm damaged or deformed Check upper arm. 

FS-87 
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FRONT AXLE & SUSPENSION 

REMOVAL 
1 . Remove the torsion bar. 

2. Remove t'le front shock absorbers. 
(See page FS-78.) 

3. Pull out tre clip. 
NOTE: 

Do not reuse the clip. 

4. Disconnect the brake hose from the upper arm. 

5. Remove the attaching nut at the upper arm ball joint side. 
NOTE: 

Do not reuse the spring washer. 

6. Remove the camber adjusting shim by loosening the upper 
arm attaching bolt 
NOTE: 

Record the number, kind and installation position of the 
removed shim. 

7. Remove the upper arm by removing the upper arm attach
ing bolts. 

FS-88 

• 
WFE90-FS296 

• 

• WFE90·FS299 
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• DISASSEMBLY 

• 

• 

• 

1. Put mating marks at points between the upper arm and the 
upper shaft. 

2. 

3. 
4 . 

5. 

6. 

NOTE: 
• Putting marks are required, only when either the upper 

arm or the upper shaft is reused. 

Remove the cotter pin. 
NOTE: 

Never reuse the cotter pin. 

Remove the castle nuts. 
Remove the washer and washer plate. 
NOTE: 

Never reuse the washer. 

Removal of upper arm bush (at rear side) 
Remove the upper arm shaft together with the upper arm 
bush, using a hydraulic press in combination with the fol-
lowing SST. 

SST: 09608-87612-000 
09608-87609-000 

NOTE: 

• Be very careful not to drop the upper arm shaft . 

Removal of upper arm bush (at front side) 
Remove the upper arm bush, using a hydraulic press in 
combination with the following SST. 

SST: 09608-87612-000 
09608-87609-000 

7. Remove the front spring bumper from the upper arm. 

F8-89 
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FRONT AXLE & SUSPENSION 

INSPECTION 
Check the fol owing parts. Replace any defective parts. 

Bushes for damage 

() 

~--
I / 

Upper arm shaft for deformation 
Suspension upper arm S/A 
for damage 
ar.d deformation 

ASSEMBLY OF SUSPENSION ARM 
1. Install the front spring bumper to the upper arm. 

Tightening Torque: 9.8 · 15.7 N-m 
(t .0 - t .6 kgf-m, 7.2 - t t .6 ft-lb) 

2. lnstallatio:l of upper arm bush (at front side) 
(f) Apply the SUNPAR tso• to the press-fitting section of 

a new bush. 

(2) Press the bush into the upper arm, using a hydraulic 
press in combination with the following SST. 
SST: 09608-87612-000 

09608-87610-000 

FS-90 

0 

0 

• 

• 

• 

• 
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• 

• 

• 

• 

3. Installation of upper arm bush (at rear side) 
(1) Install the upper arm shaft to the upper arm. 
(2) Press the upper arm bush, using a hydraulic press in 

combination with the following SST. 
SST: 09608-87612-000 

09608-8761 0-000 

4. Install the plate washer and washer. 
5. Tighten the castle nut while aligning the mating marks which 

have been put at the upper arm and upper arm shaft during 
the disassembly. (In cases where the upper arm and upper 
shaft are reused.) 

Tightening Torque: 68.6- 88.3 N·m 
(7.0- 9.0 kgf-m, 50.6- 65.1 ft-lb) 

NOTE: 
Align the cotter pin hole with the cotter pin groove during 
the tightening. 

6. Set the upper arm and upper shaft in such a way that they 
are placed at their positional relationship as indicated in the 
right figt..re. 

Tightening Torque: 68.6- 88.3 N·m 
(7.0- 9.0 kgf-m, 50.6- 65.1 ft-lb) 

NOTE: 
Align the cotter pin hole with the cotter pin groove during 
the tightening. 

7. Install a 'leW cotter pin and bend its tip-ends, as indicated 
in the right figure. 
NOTE: 
• Do not reuse the cotter pin. 

INSTALLATION 

1. Temporarily install the upper arm shaft to the chassis with 
bolts and new washer interposed. 
NOTE: 

Do not reuse the spring washer . 

FS-91 
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2. Insert the camber adjusting shim into between the upper 
arm shaft and the chassis. 
NOTE: 
• Make sure that the correct number and kind of shims are 

installed in their respective installation positions. 

3. Tighten the upper arm shaft attaching bolts. 
Tightening Torque: 

102 -128 N·m (10.4- 13.0 kgf-m, 75.2-94.0 ft-lb) 

4. Connect the upper arm ball joint to the upper arm. Tighten 
the attaching nuts with a new washer interposed. 

Tightening Torque: 26.5- 36.3 N·m 
(2.7- 3.7 kgf-m, 19.5-26.8 ft-lb) 

NOTE: 
• Do not reuse the washer. 

5. Connect the brake hose to the upper arm. Instal! a new 
clip. 
NOTE: 
• Do not reuse the clip. 

6. Install the shock absorbers. 
(See page F5-78.) 

7. Install the torsion bar. 
(See page F5-74.) 

8. Check and adjust the front wheel alignment. 

FS-92 

• 
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• STEERING KNUCKLES 
COMPONENTS 

• 

• 

• 

55.9-76.5 ~ 
(5.7 -7.8, 41.2- 56.4) *~([) 

G) Nut 
®Washer 
@ Steering knuckle 

TROUBLE SHOOTING 

Symptom 

Oil leakage 

Abnormal noise 

',, 
'', 

@Oil seal 
@ Dust deflector 

Possible causes 

Oil seal damaged 

Oil seal improperly installed 

Bush seized 

FS-93 
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CJ : Tightening torque 
Unit : N-m (kgf-m, ft·lb) * : Non·reusable parts 

®Nut 
0 Washer 

WFE90-FS318 

Checking points 

Installing condition of oil seal 

Check inner bush. 

WFE90 F5319 
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FRONT AXLE & SUSPENSION 

REMOVAL 
1. Remove the stabilizer bar. 

(See page FS-66 to FS--67.) 
2. Remove the torsion spring. 

(See page FS-71 to FS-73.) 
3. Remove the front axle hub. 

(See page FS-41 to FS-45.) 

4. Check of steering knuckle 
Ensure that each section of the steering knuckle exhibits no 
damage, such as cracks and wear. 
If any damage is present, replace the steering knuckle. 

Only when the brake disc dust cover is replaced, remove 
the brake disc dust cover attaching bolts. Then, remove the 
brake d"1sc dust cover by lightly tapping H with a plastic 
hammer or the like. 

5. Removal of tie rod end 
(1) Remove the cotter pin of the tie rod end attaching nut. 
(2) Remove the attaching nut. 

(3) Remove the tie rod end from the steering knuckle, using 
the following SST. 
SST: 09610-20012-000 

(See SR section.) 

FS-94 

• 
WFEOO-P3320 

• 

• 

• 
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• 

• 

• 

• 

6. Remove the lower arm ball joint attaching nut from the lower 
arm. 

7. Remove the upper arm ball joint attaching nut from the 
upper arm . 

8. Remove the steering knuckle. 
NOTE: 

Be very careful not to scratch the drive shaft during the 
removal. 

9. Remove the oil seal, using the following SST. 
SST: 09308-00010-000 

1 D. Check of steering knuckle bush 
(1) Ensure that the steering knuckle bush exhibits no 

seizure and abnormal wear. 
If any defect is present, replace the steering knuckle 
and drive shaft. 

F8-95 
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(2) Ensure that the steering knuckle bush contact surface 
of the drive shaft exhibits no seizure and abnormal 
wear. 
If any defect is present, replace the steering knuckle 
and drive shaft. 

11. Removal of ball joints 
(1) Remove the cotter pin. 
(2) Loosen the castle nut. 

(3) Remove the ball joints from the steering knuckle, using 
the following SST. 
SST: 09610-20012-000 

12. Check of dust deflector 
Check the dust deflector for damage, such as deformation. 
If any damage is present, replace the dust deflector. 

13. Removal of dust deflector 
(Only when the removal is required) 
Remove the dust deflector, using the following SST. 

SST: 09950-20017-000 

NOTE: 
• Do not reuse the dust deflector. 

FS-96 
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• INSPECTION 

• 

• 

• 

1. Steering knuckle 
Ensure that the steering knuckle exhibits no damage, such 
as wear, seizure and cracks. 
If any damage is present, replace the steering knuckle. 

2. Check of upper and lower ball j61nts 
Ensure that the boot sections of the upper and lower ball 
joints exhibit no damage. 
If any damage is present, replace the boot. 
(See page FS-118.) 

3_ Check of tie rod end 
Ensure that the boot section of the tie rod end exhibits no 
damage. 
If any damage is present, replace the boot. 

INSTALLATION OF STEERING KNUCKLE 
1. Press the oil deflector into the steering knuckle, using the 

following SST in combination with a hydraulic press. 
SST: 09608-87605-000 

2. Apply lithium~based MP grease to the oil seal lip section. 

FS-97 
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3. Press the oll seal into position, using the following SST. 
SST: 09608-87605-000 

4. Fill lithium-based MP grease to a space between the oil seal 
and the bush. 

Filling Amount of Grease: 25 - 30 grams 

5. Install the upper and lower ball joints to the steering knuckle 
with castle nuts. 
NOTE: 
• Make sure that no grease and oil or the like is stuck on 

the tapered sections and threaded portions of the ball 
joints. 

6. Apply the specified amount of lithium-based MP grease to 
the steering knuckle bush section. 

Specified Amount: 25 - 30 grams 

7. Clean the drive shaft. Apply lithium-based MP grease to the 
steering knuckle bush contact surface. 

FS-98 
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• 

• 

• 

8. Install the steering knuckle to the upper arm after passing 
the drive shaft through the steering knuckle. 

Tightening Torque: 26.5- 36.3 N-m 
(2.7- 3.7 kgf-m, t9.5- 26.8 ft-lb) 

9. Install the steering knuckle to the lower arm. Tighten the 
attaching bolts. 

Tightening Torque: 55.9 - 76.5 N·m 
(5.7- 7.8 kgf-m, 4t .2- 56.4 ft-lb) 

10. Install the tie rod end to the steering knuckle. Tighten the 
castle nut. 

Tightening Torque: 68.6- t37 N-m 
(7.0- t4 kgf-m, 50.6- tOt ft-lb) 

NOTE: 
• Align the cotter pin hole of the ball joint with the cotter 

pin groove of the castle nut. 

11. Install the cotter pin to the castle nut, as indicated in the 
right figure. 

12. Tighten the upper ball joint attaching castle nut. 
Tightening Torque: 88.3 - t t 8 N-m 

(9.0 - t 2 kgf-m, 65. t - 87.0 ft-lb) 

NOTE: 
• Align the cotter pin hole of the ball joint with the cotter 

pin groove of the castle nut. 

FS-99 
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13. 

14. 

15. 

16. 

Install the cotter pin to the castle nut, as ·Indicated in the 
right figure. 

Tighten the lower ball joint attaching castle nut. 
Tightening Torque: 88.3-118 N·m 

(9 - 12 kgf-m, 65.1 - 87.0 ft-lb) 

NOTE: . Align the cotter pin hole of the ball joint with the cotter 
pin groove of the castle nut. 

Install the cotter pin to the castle nut, as indicated in the 
right figure. 

Installation of brake disc cover 
(1) Slightly thread the brake disc cover attaching bolts into 

the steering knuckle. 

(2) Press a new brake cover into the steering knuckle with 
an appropriate rod applied to the point as indicated in 
the right figure. 

NOTE: 
Never reuse the brake disc cover. 
Care must be exercised to ensure that the arrowheaded 
sections are driven into position evenly. 

FS-100 
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• 

• 

(3) Tighten the attaching bolts. 
Tightening Torque: 5.9- 8.8 N-m 

(0.6- 0.9 kgf-m, 4.3- 6.5 ft-lb) 

17. Install the front axle hub. 
(See page FS--47 to F8-52.) 

18. Install the torsion spring. 
(See page FS-7 4 to F8-77.) 

19 Install the stabilizer bar. 
(See page F8-68 to FS-69.) 

20. Fill MP grease to the upper joint, lower joint and tie rod end, 
using a grease gun. 

Grease Filling Amount 
Upper ball joint: 27 grams 
Lower ball joint: 10 grams 
Pitman arm: 15 grams 

Grease to Be Used: 
Lithium-based MP grease 

NOTE: 
The filling amount above is the specified amount for 
cases where new parts are assembled. 

• 21 
Check the front alignment. 
(See page Fs-31.) 
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& SUSPENSION FRONT AXLE 

DRIVE SHAFTS 
COMPONENTS 

* Non-reusable parts 

. board joint subassembly CD Front axle In 

®Ring . 

@ Snap n~g-nt birfield assembly @ !nboad JOI 
@ Spacer 
®Ball 

(i) Ban~ axle joint boot @ Fran 

® B~nd h ft subassembly @ Dnves a 

@ Band lejoint boot @ Front ax 
@Band 
@Ball 

@ Spacer __ 1 birfield assembly 
@ Outbo_ad JOin . embly 
@ Snapnng tboard jomt subass @ Front axle o~ 
@ Expansion nng 

TROUBLE SHO~~T=I=N=G=~;;;~P~os~s~ib~le~c~a~os~e~si--l:C:h:e:ck~d:r~iv~eshh.arlift:-.-Sy

mptom ft bent or damaged Check 

1

·oint. Drive sha 

Abnormal noise Joint section damaged Check boot 
Abnormal vibration Boot damaged 

Checking points 

Oil leakage 

F&-102 
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FRONT AXLE & SUSPENSION 

• REMOVAL 

• 

• 

• 

1. Remove the steering knuckle. 
(See page FS-94 under section ~Removal of Steering 
Knuckle.") 

2. Drain the front differential oil. 
(See Differantial section.) 

3. Pull out the drive shaft, using a tire lever or the like. 
NOTE: 

Be very careful not to damage the spline, oil seal, boot 
and so forth during the removal. 

CHECK PRIOR TO DISASSEMBLY 
Check the following points indicated in the figure below. Replace any defective parts . 

NOTE: 

Bearing for seizure Boots for damage or breakage 

Se! rated section for wear 
or damage 

Shafts for cracks 

1. The outboard bearing is a part not to be disassembled. 

Serrated section for 
wear or damage 

2. As for those parts to be reused, wash them using cleaning solvent and then dry them in advance. 
3. If the bearing section is encountered with damage, such as seizure, check the bush section of the 

steering knuckle. 
4. If the splined section at the outboard side is encountered with damage, check the splined section of 

the hub. 
5. If the splined section at the inboard side is encountered with damage, check the side gears of the 

differential. 
WFE90-FS365 
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FRONT AXLE & SUSPENSION 

DISASSEMBLY 
1. Remove the expansion ring from the inboard joint. 

NOTE: 
Do not reuse the expansion ring. 

2. Raise the tang of each boot band of the ·Inboard bearing 
by means of a screwdriver or the like so as to loosen the 
boot band. 

3. Displace the boot toward the inboard side and remove any 
grease from the inside of the boot. 

4. Detach the hole snap ring from the inboard joint, using a 
minor screwdriver. 

5. Remove the inboard joint from the drive shaft. 
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6. Detach the snap ring from the drive shaft, using a snap ring 
expander. 
NOTE: 
• Do not reuse the removed snap ring. 

7. Remove the ball subassembly from the dr"1ve shaft. 
If any difficulty is encountered in removing the ball subas
sembly by hands, drive it out by tapping it by means of an 
appropriate rod, or remove it using the following SST. 

SST: 09950-20017-000 

NOTE: 
When removing the ball subassembly, be sure to hold 
the inner race so as to avoid the interference with the 
bearing guide. 

8. Detach the boot and boot band at the inner race from the 
drive shaft. 
NOTE: 
• Do not reuse the removed boot band. 

9. Raise the tang of each boot band by means of a 
screwdriver or the like so as to loosen the boot band . 

10. Displace the boot and remove any grease from the inside 
of the boot. 

FS-105 
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FRONT AXLE & SUSPENSION 

11. Detach the boot and boot band form the drive shaft. 

INSPECTION 
1. Ensure that the ball subassembly exhibits no wear, cracks, 

scratches and so forth. 
If any damage is present, replace the inboard assembly. 

2. Check of inboard joint 
{1) Ensure that the spline section exhibits no damage, such 

as wear and cracks. 
If any damage is present, replace the inboard assemb
ly. 

{2) Ensure that the ball joint groove section exhibits no 
damage, such as wear, cracks and scratches. 
If any damage is present, replace the inboard assemb
ly. 

(3) Ensure that the dust deflector exhibits no damage. 
If any damage is present, replace the inboard subas
sembly. 

( 4) Ensure that the shaft section and oil seal contact surface 
exhibit no damage, such as wear, scratches and rust. 
If any damage is present, replace the inboard assemb
ly. 

FS-106 
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3. Boot check 
Ensure that the boot exhibits no damage, such as cracks. 
If any damage is present, replace the boot. 

4. Check of inboard joint 
(1) Ensure that the inboard joint exhibits no excessive play 

and/or sticking. 
If any damage is present, replace the inboard assemb
ly . 

(2) Ensure that the spline and shaft section exhibits no 
damage, such as wear, cracks and rust. 
If any damage is present, replace the inboard assemb
ly. 

(3) Ensure that the dust deflector exhibits no damage. 
If any damage is present, replace the inboard assemb
ly. 

(4) Ensure that the inboard ball subassembly attaching 
section exhibits no damage, such as wear and cracks. 
If any damage is present, replace the inboard subas
sembly. 

ASSEMBLY 
1. Install the boot to the outboard joint. 

NOTE: 
• Be very careful not to damage the boot. 

2. Positively fill the specified amount of grease furnished in the 
boot ba:-~d or the boot set to the outboard joint as well as 
the inside of the boot. 

Grease to Be Used: Morilex No.2 
Amount to Be Used: 80 - 100 grams 

FS-107 
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FRONT AXLE & SUSPENSION 

3. Install the boot correctly. Attach the boot bands and bend 
them in the sequence as indicated in the right figure. 
NOTE: 
1. Be sure to install the boot band in such a way that the 

bending direction of the boot band becomes opposite to 
the rotating direction of the drive shaft. 

2. Be sure to use a new boot band. 
3. Care must be exercised to ensure that no air is trapped 

inside of the boot, resulting in a bulging boot. 

4. Insert the boot and boot band at the inboard joint side into 
the drive shaft side. 
NOTE: 

Make sure that the boot bands are bent in the correct 
direction. 

5. Install the ball subassembly to the drive shaft by tapping 
the inner race of the bali subassembly by means of an 
appropriate rod. 
NOTE: 
• Be very careful not to damage the bearing guide section. 
• Be sure to tap the inner race. 

6. Install the snap ring to the drive shaft, using a snap ring 
expander. 
NOTE: 
• Use a new snap ring. 

7. Connect the inboard joint to the ball subassembly. Install 
the hole snap ring to the inboard joint. 

FS-108 
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8. Positively fill the spec-Ified amount of grease furnished in the 
boot band or the boot set to the inboard joint as well as the 
inside of the boot. 

Grease to Be Used: Morilex No. 2 
Amountto Be Used: 160 - 180 grams 

9. Install the boot correctly. Attach the boot bands and bend 
them in the sequence as indicated in the right figure. 
NOTE: 
1. Be sure to install the boot band in such a way that the 

bending direction of the boot band becomes opposite to 
the rotating direction of the drive shaft. 

2. Be sure to use a new boot band . 
3. Care must be exercised to ensure that no air is trapped 

inside of the boot, resulting in a bulging boot. 

1 o. Install the expansion ring to the inboard joint. 
NOTE: 
• Do not reuse the expansion ring. 

ASSEMBLY OF DRIVE SHAFT 
1. Ensure that the oil seal at the front differential side exhibits 

no damage, such as scratches. 
If any damage is present, replace the oil seal. 
(See the Front Differential section.) 

2. Apply lithium-based MP grease to the lip section of the front 
differentia! oil seal. 

3. Thinly apply lithium-based MP grease to the oil seal contact 
surface of the inboard . 
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FRONT AXLE & SUSPENSION 

4. Insert the inboard joint into the front differential. 
NOTE: 

Be very careful! not to get damage to the oil seal. 

5. After inserting the inboard joint into the front differertial, 
ensure that the inboard joint can not be pulled out by hands. 
If the inboard joint can be pulled out by hands, replace the 
expansion ring at the forward end of the inboard joint with 
a new part. After completion of the replacement, install the 
inboard joint again. 

6. Fill front differential oil. 
(See the Front Differential section.) 

7. Install the steering knuckle. 
(See page F5-97 .) 

F5-110 
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• LOWERARMS 
COMPONENTS 

• 

• 
<D Bolt 
@Washer 
® Lower arm bush 
@Nut 

FRONT AXLE & SUSPENSION 

@ Front spring bumper 

CJ 
Unit 

* 
<V Torque arm subassembly 
®Washer 
@Bolt 

- 39.8) 

: Tightening torque 
N·m (kgf-m, ft·lb) 

: Non-reusable parts 

® Suspension lower arm subassembly 

WFEOO.FS398 

TROUBLE SHOOTING 

Symptom Possible causes Checking points 

Improper front alignment Bush worn or damaged Check bush. 

(Improper camber and caster) Lower arm damaged or deformed Check lower arm. 

Abnormal noise 

WFE90-FS39S • FS-111 
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FRONT AXLE & SUSPENSION 

REMOVAL 
1. Remove the steering knuckle. 

(See page FS-94 to FS-96.) 

2. Remove the drive shaft (at the right side only). 
(See page FS-103.) 

3. Remove the shock absorber attaching bolts from the lower 
arm. 

4. Remove the lower arm from the frame by removing the lower 
arm attaching bolts and nuts. 

5. Removal of lower arm bush (at frame side) 
Remove the lower arm bush, using the following SST. 

SST: 09950-20017-000 

NOTE: 
• Be sure to insert a suitable nut or the like to the bush 

contact surface of the SST so that the forward end of 
the SST may not be damaged. 

FS-112 
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6. Removal of lower arm bush (at lower arm side) 
Remove the lower arm bush, using the following SST. 

SST: 09608-87615-000 

NOTE: 
Apply an adequate amount of MP grease to the threaded 
portion oi the SST. 
If the bush rubber remains at the frame side, remove the 
rubber by attaching an appropriate plate waster to the 
SST. 
If the bolt turns when tightening the nut, prevent the bolt 
from turning, using the two flat sections provided at the 
forward end of the bolt. 5. Removal of lower arm bush 
(at lower arm side) 

7. Remove the front spring bumper from the lower arm . 

INSPECTION 
Check the following parts. Replace any defective parts. 

Bushes for flattened 

FRONT AXLE & SUSPENSION 

cond;tion~ 
Flattened condition 

INSTALLATION 

1. Install the front spring bumper on the lower arm. 
NOTE: 

Install the spring bumper in such a way that the arrow 
direction faces toward the forward direction of the 
vehicle . 

FS-113 
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FRONT AXLE & SUSPENSION 

2. Installation of lower arm bush (at lower arm side) 
(1) Apply the SUNPAR 150® to the press~fitting section of 

the lower arm bush. 

(2) Press the lower arm bush into the lower arm, us"1ng the 
following SST. 
SST: 09608-87615-000 

NOTE: 
• If the bolt turns when tightening the nut, prevent the bolt 

from turning, using the two flat sections provided at the 
forward end of the bolt. 

• After completion of the press-fitting, perform adjustment 
so that the relationship between the bush edge surface 
and the lower arm may become as indicated in the right 
figure. 
Dimension A: 7 ± 1 mm 

3. Installation of lower arm bush (at frame side} 
(1) App~ the SUNPAR 150• to the press-fitting section of 

the lower arm bush. 

(2) Press the lower arm bush into the frame, using the 
following SST. 
SST: 09608-87615-000 

NOTE: 
• If the bolt turns when tightening the nut, prevent the bolt 

from turning, using the two flat sections provided at the 
forward end of the bolt. 
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• After completion of the press-fitting, perform adjustment 
so that the relationship between the bush edge surface 
and the lower arm may become as indicated in the right 
figure. 
Dimension A: 7 ± 1 mm 

4. Install the lower arm to the frame. Temporarily tighten the 
attaching bolts and nuts. 
NOTE: 
• Never reuse the spring washer . 

5. Set the lower arm so that it may become as indicated in the 
right figure. Tighten the lower arm attaching bolts. 

Installation Height: A - B = C 
C: 87 ("82) ± 10 mm 
" For the United Kingdom 

Tightening Torque: 
128 - 177 N-m (13.0 - 18.0 kgf-m, 94.0 - 130 ft-lb) 

6. Install the shock absorber to the lower arm with bolts. 
Tightening Torque: 49.0- 68.6 N-m 

(5.0 - 7.0 kgf-m, 36.2 - 50.6 ft-lb) 

7. Install the steering knuckle. 
(See page FS-97 to FS-101.) 

FS-115 
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FRONT AXLE & SUSPENSION 

UPPER & LOWER BALL JOINTS 
COMPONENTS 

D 
Unit 

* 
: Tightening torque 
: N-m (kgf-m, ft..Jb) 
: Non-reusable parts 

88.3- 118 
(9.0- 12.0, 65.1- 87.0) 

55.9-76.5 

~ 
I 

3 

@)}----

(5.7- 7.8, 41.2- 56.4) 

' ' ' 

~ 
®---*""@?~""''"' 

' 

r-----, 
i 
r 
I 
I 

® 

= 

26.5 ~ 36.3 
(2.7- 3.7, 19.5 - 26.8) 

I 
' I L ______ __; 

®>-----~ -@ c: 
iJit- 88.3- 118 

(9.0 -12.0. 65.1- 87.0) 

<D Nut 
@ Washer 
@ Upper ball joint assembly 
@ Upper ball joint dust cover 
® Castle nut 
® Cotter pin 

(f) Lower ball joint assembly 
® Lower ball joint dust cover 
® Castle nut 
@Cotter pin 
QJJ Nut 
@Washer 

FS-116 
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• REMOVAL 

• 

• 

• 

1. Remove the steering knuckle arm. 
(See page F8-94 to FS-96.) 

2. Pull out the cotter pin. 
3. Remove the castle nut. 

4. Remove the ball joint from the knuckle arm, using the fol
lowing SST. 

SST: 0961 0-20012-000 

INSPECTION 

Check the following parts. Replace any defective parts . 

Ball JOict foe excessive play ~ 
D"" cove' toe b1eakage T 

I I 

L~-------J 

F8-117 
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. 

Ball joint for excessive play 

6-----oust cover tor breakage 
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FRONT AXLE & SUSPENSION 

3. Replacement of rubber boot 
(1) Detach the press-fitting section of the rubber boot from 

the ball joint by means of a screwdriver. 

(2) Remove the rubber boot from the ball joint, using the 
following SST. 
SST: 09950-20017-000 

(3) Press a new rubber boot into position, using the follow
ing SST. 
SST (lower ball joint): 09608-87611-000 

(upper ball joint): 09608-87613-000 

INSTALLATION 
1. Connect the ball joint to the steering knuckle. 

NOTE: 
• Be very careful not to get any lubricant, such as grease, 

onto the tapered section. 

2. Temporarily tighten the castle nut. 

3. Install the steering knuckle arm. 
(See page F$.-97 to F$.-101.) 

F$.-118 

• 

SST 
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FRONT AXLE & SUSPENSION 

• SSTs (Special Service Tools) 
Shape Parts No. and Name Purpose Remarks 

~ 09308-00010-000 Removal of front axle hub oil 
Oil seal puller seal 

' 
~ 

09511-87202-000 
Brake drum stopper Prevention of hub from turning 

~ 09520-00031-000 Removal of front axle hub Rear axle shaft puller 

• ~ 
09607-87602-000 Removal/installation of front Front axle bearing lock nut axle hub lock nut wrench 

v 09607-87603-000 Removal/installation of front 
Front axle hub nut wrench axle hLb lock nut 

@ 09608-87603-000 Installation of front axle hub Front axle hub outer bearing outer bearing and outer race 
outer race replacer 

@ 09608-87604-000 Installation of front axle hub 
Front axle hub inner bearing inner bearing and outer race outer race replacer 

~ 
09608-87605.QOO 

Installation of steering knuckle Steering knuckle oil seal & dust 
diffrector replacer oil seal and/or dust deflector 

~ 09608-87609-000 Pulling out of upper arm bush 
Upper arm bush remover • v 09608-8761 0-000 Press-fitting of upper arm bush Upper arm bush replacer 

0 09608-87611-000 
Lower arm dust cover & tie rod Installation of dust cover 
end dust cover replacer 

a 09608-87612-000 Pulling out and/or press-fitting 
Upper arm bush remover & 
replacer holder 

of upper arm bush 

0 09608-87613-000 lnstalle.tion of dust cover and/or Except for hub cap for free Pitman arm tie rod end dust 
cover & hub cap replacer hub ce.p wheel hub 

0 09608-87615-000 Removal/installation of lower Lower arm bush remover & 
replacer 

arm bush • FS-119 
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FRONT AXLE & SUSPENSION 

Shape Parts No. and Name Purpose Remarks • 
~ 09610-20012-000 

Disconnection of tie rod end Pitman arm puller 

~ 09611-87506-000 Used for press-fitting of inner 
Handle race and other purposes 

~ 09950-20017-000 Removal of dust cover, etc. 
Universal puller Removal of lower arm bush 

@ 09608-87602-000 
Installation of oil seal Front axle hub oil seal replacer 

WFE90 FS430 • 
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FRONT AXLE & SUSPENSION 

• SERVICE SPECIFICATION 

Side slip 3 mm (0.118 inch) 
Toe-in 4 ~ mm {0.157 ~-'2 inch) 
Camber ,.,~: 

Caster 2° ±30' 
King pin angle go3Q' 

Tyre Inner turning Outer turning 

Wheel turning angle 195/80R15 31°05' "%- 27.,15' 

225/70R15 27°05'-j. 23°55' 

~ 
Front kgf/cm2 Rear kgf/cm2 

Unloaded Loaded Unloaded Loaded 
Tire inflation pressure 

195 R15 948 1.6 1.6 2.1 2.3 

225/70 R15 1008 1.6 1.6 21 2.3 

• 195/80 A15 948 1.6 1.6 21 2.3 

Wheel runout (maximum) 0.1 mm {0.04 inch) 
Tyre runout (maximum) 

Vertical runout 1.4 mm (0.0551 inch) 
lateral runout 2.o·mm (0.0787 inch) 

Front vehicle height 41 ± 10 mm (1.6 ± 0.39 inches) 
(See page FS-75) 

Front axle bearing starting torque 1.4-3.6 kgf(3.1 -7.91b) 

WFE90-FS431 
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FRONT AXLE & SUSPENSION 

TIGHTENING TORQUE • Tightening component N·m kgl-m ft-lb 

Wheel hub nuts 89.2-118 9.0- 12.0 65.1-87.0 

Knuckle stopper bolt lock nut 78.5- 98.0 8.0- 10.0 57.9-72.0 

Tie rod {lock nut) 118- 167 12- 17 87- 123 

Torsion spring lock nut 68.6-88.3 7.0-9.0 50.6- 65.1 

Lock nut (Axle hub nut) 98.0- 147 10- 15 72- 109 

Steering knuckle x Brake mounting support 68.6-88.3 7.0-9.0 50.6-65.1 

Lock nut (Axle hub nut) x brake drum 4.9-8.8 0.5-0.9 3.6-6.5 (Automatic free wheel hub equipped vehicle only ) 

Axle hub x Hub cover (Free wheel hub body) 58.8-68.6 6.0-7.0 43.4- 50.6 

Free wheel hub body x Free wheel hub cover 
7.8- 11.8 0.8- 1.2 5.8-8.7 (Free wheel hub equipped vehicle only) 

Axle hub x Brake disc 53.9-73.5 5.5-7.5 39.8- 54.2 • Drive shaft x Lock bolt with washer 14.7. 21.6 1.5. 2.2 10.8. 15.9 (Automatic locking hub equipped vehicle only) 

Stabilizer link x Stabilizer braket cover 29.4. 44.1 3.0-4.5 21.7. 32.5 

Anchor arm stopper x Frame 4.9-7.8 0.5. 0.8 3.6-5.8 

Torque arm x Lower arm 39.2. 53.9 4.0- 5.5 28.9-39.8 

Anchor bolt x Lock nut 68.6-88.3 7.0- 9.0 50.6-65.1 

Shock absorber x Frame 18.6- 30.4 1.9- 3.1 13.7- 22.4 

Shock absorber x Lower arm 49.0-68.6 5.0- 7.0 36.2-50.6 

Shock absorber x Shock absorber control brake! 25.5-38.2 2.6-3.9 18.8- 28.2 

Shock absorber control braket x Three-stage actuator 2.0-3.9 0.2- 0.4 1.4-2.9 

Suspension upper arm shaft x Frame 102-128 I 10.4- 13.0 75.2-94.0 

Suspension upper arm shaft x Upper arm sub assembly 68.6-88.3 7.0-9.0 50.6. 65.1 

Upper arm x Front spring bumper 9.8. 15.7 1.0- 1.6 7.2-11.6 

Upper arm x Upper ball joint 26.5-36.3 2.7-3.7 19.5-26.8 • lower arm x l:mer ball joint 55.9-76.5 5.7-7.8 41.2-56.4 

Steering knuckle x Tie rod end 68.6- 137 7.0. 14 50.6- 101 

Upper ball joint x Steering knuckle 88.3-118 9.0- 12.0 65.1-87.0 

Lower ball jomt x Steenng knuckle 88.3-118 9.0-12.0 65.1-87.0 

lower arm x Frame 128-177 13-18 94 - 130 

• 
FS-122 
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• REAR AXLE & SUSPENSION 

OUTUNE OF REAR AXLE & 
SUSPENSION ......................................... RS- 2 

REAR AXLE & 
SUSPENSION COMPONENTS ••.•••••.•••••. RS- 6 

REAR SPRINGS .......................................... RS- 7 
REAR SHOCK ABSORBERS •.•.•••.•••.•.•.•••. RS-17 
THREE-STAGE DAMPER .......................... RS-22 
REAR AXLE SHAFT ................................... RS-,28 
SSTs (special service tools) ••..••.•.•..•••••.•.• RS--'17 
TIGHTENING TORQUE .............................. RS--'16 
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REAR AXLE & SUSPENSION 

OUTLINE OF REAR AXLE & SUSPENSION 
REAR SUSPENSION 
The rear suspension is a rigid type and is composed of five leaf springs. For improved negotiability over 
rough terrains and steering response, shackles are installed at the back side. 

Rear suspension specifications 

====== Vehicle model All models 
(Except the United kingdom) For the United kingdom 

Item -Camber (under unloaded state} mm 165 165 

Main Span (mm) x width (mm) x sheet 
1,170x60x6-1, 1,125x60x5-1 1,170 X 60 X 7 • 1, 985 X 6Q X 7- 1 

spring thickness (mm)- Number of leaves 870x60 x6-1, 965x60x 5-1 740x60x8-1 
Leaf 

(pes.) 

spring 
Auxiliary Span (mm) x width (mm) x sheet 

thickness (mm)- Number of leaves 610x60x 14-1 430x60x 12-1 spring (pes.) 

Spring Main spring kg/mm 1.95 1.95 
constant 

Combined kg/mm 4.61 4.61 

NOTE: 
• As for the shock absorber, see the Front Axle & Suspension section. 

RS-2 
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REAR AXLE & SUSPENSION 

REAR SPRINGS 

The rear spring adopts leaf springs which consist of five leaves, thus assuring excellent negotiability over 
rough terrains . 

~ G HE[:Irr[ ___ 0 __ __J__·L.l1HH:lJ 

REAR SHOCK ABSORBERS 
The rear shock absorber is a nitrogen gas-sealed type shock absorber. The absorber comes in two kinds: 
standard type and three-stage damper type. 
(For details, see the section under "Front shock absorber.") 

~~« =~ = ) (( 
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REAR AXLE & SUSPENSION 

REAR AXLE 
The rear axle housing employs a banjo type, whereas the axle adopts a semi-floating type. 
The bearing is secured through a shrink fit. The clearance between the bearing and the backing plate is 
adjusted by means of adjusting shims. 

Bearing retainer 

Adjusting shim 
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REAR AXLE & SUSPENSION 

• REAR AXLE SHAFTS 

• 

• 

• 

The rear axle shaft employs a semi-floating type, in which the wheels are directly installed to the axle shaft 
and the vehicle weight is divided both by the axle shaft and by the axle tube. 

Spline section 

Shaft outer diameter 

Overall length 

Rear axle shaH specifications 

I Right mm 704 
Overall length 

J Left mm 650 

Shaft outer diameter mm 30 

Number of teeth of spline section 27 

REAR AXLE HOUSING 
The rear axle housing employs a banjo type rear axle housing which features remarkable strength and rigidity 
of the axle tube and easy removal{lnstallation of the rear differential carrier. 

"' f7 i1 ~ 0~~ 

n® 
n " !o-l I I ID Ill n n _i!IU 
L p ~ r-'-

~ 0 y 

® 

© 
@ 

Rear axle housing specifications 
mm 

Dimension® 211 

Dimension® 921 

Dimension© 1157 

Dimension@ 1231 

Dimension® 98.5 
WFE90-AS010 
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REAR AXLE & SUSPENSION 

REAR AXLE & SUSPENSION 
COMPONENTS 

34.3-53.9 
(3.5- 5.5, 25.3- 39.8) 

Three-stage 
damper-equipped vehicle 

CD Bush 
@ Bush 
® Rear spring shackle 
@ Rear spring shackle 
® Bush No.2 
® Rear spring assy 
<!> "U" batt 
® Rear spring bumper 
® Spring "U" bolt seatS/A 
@I Washer plate 
@ Cushion 
@ Washer plate 

@ Cushion 
@ Washer plate 
® Rear shock absorber 
@ Washer plate 
@Bush 
@ Washer plate 
@Actuator 
® Oust seal 
®Bracket 
@ Washer plate 
@ Rear axle housing assy 
@ Rear axle bearing inner 

retainer 

RS-6 

CJ : Ttghtening torque 
Unit : N·m (kgt-m, ft-lb) * : Non-reusable parts 

(!:_I: 
® -f.[~.::·_-6---88-.3----, 

@ (7.0- 9.0, 50.6- 65.1) 

® Rear axle shaft oil seal 
®Shim 
@Bearing 
@ Rear axle housing end gasket 
@ OH seal 
® Brake drum oil deflector 
@ Rear axle shaft 
® Rear propeler shaft 
@ Rear axle bearing outer 

retainer 
(Brake backing plate) 

WFEOO-RS011 

• 

• 

• 

• 
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• REAR SPRINGS 
COMPONENTS 

• 

• 

• 

/ 
< @ 

'''--@ r-:-c:--=--------, 
118- 137 
(12- 14, 87- 101) 

<D Rear spring shackle 
@ Bush 
@ Bush 
@Washer 
@ N<rt 
® Rear spring shackle 
CD Washer 
@ N<rt 
@ Bush No.2 
@ Rear spring assy 

REAR AXLE & SUSPENSION 

58.8- 78.E 
{6.0- 8.0, 43.4- 57.9) 

a)! Bolt 
@ Rear spring bumper 
@ "U"bolt 
@Washer 
@Nut 

CJ : Tightening torque 
UnH : N·m (kgf-m, ft·lb) 

@ Spring "U" bolt seat 8/A 
@Bush 
@Nut 
@Bolt 

RS-7 
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REAR AXLE & SUSPENSION 

TROUBLE SHOOTING 

Symptom Possible causes 

Abnormal noise Spring bushes worn 

Vehicle body tilted Spring damaged 

NOTE: 
1. Care must be exercised so that the right and left leaf 

springs may not be exchanged with each other during 
the removal and installation of the leaf springs. 

2. When replacing the leaf springs, assemble them accord-
ing to the following combination of the marking codes(+, 
0, -)which were put on the leaf springs. The right table 
indicates the priority order with the top priority attached 
to the (1 ). 

REMOVAL 
1. Remove the rear spring bumper by removing the attaching 

bolts. 

2. Remove the attaching nut at the lower side of the rear shock 
absorber. Disconnect the rear shock absorber from the 
spring "U" bolt seat subassembly. 

3. Remove the washer plate from the spring "UM bolt seat. 

Rs-8 

• Checking points 

Check spring and bush. 

~ Right Left 

(1) • 0 

(2) 0 -
(3) • -
(4) 0 0 

(5) • • 
(6) - -

• 

• 

• 
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• 

• 

• 

• 

4. Loosen the rear spring shackle attaching nut 

5. Loosen the rear spring attaching nut at the front side . 

6. Jack up the vehicle until the rear tires are just cleared from 
the ground (with no load applied to the rear axle). Put safety 
stands underneath the frame so as to support the vehicle. 

7. Removal of "U" bolts 
(1) Measure and record the protruding dimension of the uuH 

bolt tightening nut. 

(2) Loosen the "U" bolt attaching nuts evenly over two or 
three stages. 

CAUTION: 
• When loosening the nuts, make sure that the spring load 

is not sustained by the nuts . 

RS-9 

REAR AXLE & SUSPENSION 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


REAR AXLE & SUSPENSION 

(3) Remove the MUH bolt attaching nuts. Remove the MU" 
bolt seat and MU" bolt. 

8. Removal of rear spring shackle pin 
(1) Remove the rear spring shackle attaching nuts. 

Remove the shackle bracket. 

(2) Pull out the shackle pin about halfway by lightly tapping 
the shackle pin at its plate section by means of a plastic 
hammer or the like. 

(3) Remove the leaf spring from the shackle pin. 

(4) Remove the shackle pin from the frame. 

RS-10 
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• 

• 
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• 

• 

• 

• 

9. Remove the shackle pin bush from the frame. 

10. Remove the leaf spring attaching bolt and nut at the front 
side. Remove the rear spring from the vehicle. 
NOTE: 
• When removing the bolt, be very careful not to drop the 

leaf spring . 

11. Removal of rear spring bushes No.1 and No.2 
(1) Pull out the rear spring bush No.1, using the following 

SST in combination with a hydraulic press. 
SST: 09608-87607-000 

NOTE: 
• Provide an adequate receiving hole at the lower side of 

the leaf spring so that the bush may be pulled out by a 
press. 

(2) Pull out the rear spring bush No.2, using the following 
SST in combination with a hydraulic press . 
SST: 09608-87608-000 

NOTE: 
• Provide an adequate receiving hole at the lower side of 

the leaf spring so that the bush may be pulled out by a 
press . 

R8-11 
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REAR AXLE & SUSPENSION 

INSPECTION 
1. Inspect each section in the figure below. Replace any defective parts. 

~:~.::--~ 

Shackle pins and brackets 
for damage 

~Bush No.2 for flattened 
q condition or damage 

a'Q<;~~·'ll 
~ 

l :1 i Spring for flattened 
·~F. condition or damage 

Bush No.1 for flattened /'/ , , 
condition or damage </ : 

' ~u" bolt seat for damage 

2. Ensure that the bush installing section of the chassis ex
hibits no damage. 

3. Ensure that no damage is present at the leaf spring instal
lation section at the chassis front side. 

RS-12 
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• INSTALLATION 

• 

• 

• 

1. Installation of rear. spring bushes No.1 and No.2 
(1) Press the rear spring bush No.1 into the rear spring with 

the following SST in combination with a press. 
SST: 09608-87607-000 

NOTE: 
Be sure to press the bush up to the edge surface of the 
leaf spring. 

• For this operation, uSe a press stand having a hole so 
that no interference with the inner bush may occur. 

(2) Press the rear spring bush No.2 into the rear spring with 
the following SST in combination with a press. 
SST: 09608-87608-000 

NOTE: 
Be sure to press the bush up to the edge surface of the 
leaf spring. 

• For this operatiOn, use a press stand having a hole so 
that no interference with the inner bush may occur. 

2. COnnect the front installing section of the rear spring. Tem
porarily install the attaching bolt and nut. 

3. Apply a thin film of SUNPAR 150~ to the rear shackle bush. 
Install the bush to the frame . 

4. Insert the shackle pin into the frame about halfway . 

RS-13 
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REAR AXLE & SUSPENSION 

5. Connect the leaf spring to the shackle pin. 

6. Insert the shackle pin farther. 

7. Install the shackle pin bracket to the shackle pin. 

8. Temporarily tighten the shackle pin bracket attaching nut 
with a new washer interposed. 

9. Attach the bolt head of the leaf spring into the hole at the 
rear axle housing side. 

RS-14 

• 

• 

• 
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• 

• 

• 

• 

10. lnsta;J the "U" bolts to the rear axle housing. 

11. Install the spring "U" bolt seat. Connect the "U" bolts. 
12. Tighten the spring "U" bolt seat attaching nuts with new 

washers interposed. This tightening must be performed 
evenly over two or three stages to the specified torque in 
such a way that all the protruding amounts (dimension A) 
of the four bolts may become the same . 

Tightening Torque: 58.8 - 78.5 N-m 
(6.0- 8.0 kgf-m, 43.4- 57.9 ft-lb) 

NOTE: 
• When the "U" bolt is reused, make sure that the protrud

ing amounts become virtually the same as those 
measured during the removal. 

13. Jack down the vehicle. 
14. Connection of shock absorber 

(1) Install the washer plate to the spring "U" bolt seat in 
such a way that the washer plate protruding surface 
may face toward the shock absorber. 

(2) Connect the shock absorber to the spring ~u" bolt seat. 

RS-15 
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REAR AXLE & SUSPENSION 

(3) Install the washer plate to the spring "U" bolt seat in 
such a way that the washer plate protruding surface 
may face toward the shock absorber. 

(4) Tighten the shock absorber attaching nut to the 
specified torque with a new spring washer interposed. 
Tightening Torque: 34.3- 53.9 N-m 

(3.5 - 5.5 kgf-m, 25.3 - 39.8 ft-lb) 

15. Tighten the rear spring attaching bolt and nut at the front 
side to the specified torque. 

Tightening Torque: 118- 137 N·m 
(12.0- 14.0 kgf-m, 
87.0- 101.0 ft-lb) 

NOTE: 
• The vehicle should be in unloaded state during this 

operation. 

16. Tighten the rear spring shackle attaching nuts to the 
specified torque. 

Tightening Torque: 68.6 - 88.3 N-m 
(7.0- 9.0 kgf-m, 50.6- 65.1 ft-lb) 

NOTE: 
• The vehicle should be in unloaded state during this 

operation. 

17. Install the rear spring bumper. 
Tightening Torque: 14.7 - 21.6 N-m 

(1.5 - 2.2 kgf-m, 10.8 - 15.9 ft-lb) 

RS-16 
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• REAR SHOCK ABSORBERS 
COMPONENTS 

• 

• 

• 

34.~- 53.9 

(35-55 253-rr-~~ 
® 

34.3-53.9 

CJ : Tightening torque 
Unit : N-m (kgt-m, fto.lb) * : Non-reusable parts 

@----@ 

@-@ 

®-® 
*®-® 

@-@ 
®-® 

*®-II} 

(3.5- 5.5, 25.3- 39.8) 

ifJ® 
@ ® <:). 

Three-stage dumper 
Standard 

<D Actuator 
@ Dust seal 
®Nut 
@ Bracket 
® Cushion 
® Washer plate 
(!) Rear shock absorber 
@Nut 
®washer 

TROUBLE SHOOTING 

Symptom 

Abnormal noise 

Oil leakage 

CAUTION: 

® Washer plate 
0 Bush 
@ Washer plate 
@Nut 
@Nut 
@ Washer plate 
@ Cushion 
@ Washer plate 
@l Cushion 

Possible causes 

Oil leakage at shock absorber 

Poor oil seal of shock absorber 

@ Washer plate 
® Rear shock absorber 
@Nut 
@Washer 
@ Washer plate 
@Bush 
® Washer plate 

Checking points 

Check shock absorber. 

• When discarding the rear shock absorber, perior to disposal be sure to release the filled gas . 
'NFE90.fl5055 
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REAR AXLE & SUSPENSION 

REMOVAL 
Standard shock absorber 
1. Remove the attaching nut at the spring "U" bolt seat side. 

2. Remove the shock absorber from the spring "U" bolt seat. 

3. Jack up the vehicle and support it with safety stands. 
(See Gl section.) 

4. Loosen the lock nut provided at the upper side of the upper 
connecting section of the rear shock absorber. 

5. Remove the attaching nut while preventing the rear shock 
absorber from turning. For this operation, use the two- flat 
section provided at the top of the rear shock absorber. 
Remove the rear shock absorber, washer plate and 
cushion. 

RS-18 

• 

• 

• 
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REAR AXLE & SUSPENSION 

• 6. Remove the washer plate from the top of the rear shock 

• 

• 

• 

absorber installation section of the frame. 

7. Remove the cushions and washer plates from the rear 
shock absorber . 

8. Pull out the bush at the rear shock absorber lower section 
with a hydraulic press, while applying a suitable iron rod to 
the bush. 
NOTE: 
• This operation should be performed only when the in

spection has been conducted and the removal proved to 
be necessary. 

INSPECTION 
1. Inspect each section in the figure below. Replace any defective parts . 

. . 
Plate washer for damage .L1. ~ Cushion for flattened condition 
or deformation ~ or damage 

Bushes for flattened condition r 
or damage Shock absorber proper 

• \ .for oil leakage 

Plate washer tor damage ~\ ~ 
or deformation 

RS-19 
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2. Check of shock absorber 
Ensure that the shock absorber can be contracted slowly 
when it is compressed. Also, ensure that the shock absor
ber can extend slowly and smoothly when it is extended. 

INSTALLATION 
1. Apply Sunpar 150® to the bush at the shock absorber lower 

section. Press the bush into the shock absorber. 
2. Push the bush pressed into the shock absorber by hand to 

settle it. 

3. Install the cushion and washer plate to the shock absorber. 

4. 

5. 

6. 

NOTE: 
Be certain to install the washer so that the its recessed 
surface faces toward the cushion side. 

Install the washer plate on the top of the shock absorber 
installation section of the frame. 
NOTE: 
• Be certain to install the washer plate in such a way that 

the protruding surface of the washer plate may be fitted 
to the hole section of the shock absorber installation 
section of the frame. 

Insert the rear shock absorber into the frame installation 
section. Install the cushion, washer plate and nut. 
NOTE: 

Be certain to install the washer so that the its recessed 
surface faces toward the cushion side. 

Tighten the attaching nut to the specified torque, while 
preventing the shock absorber from turning. For this opera-
tion, use the two-flat section at the top of the rear shock 
absorber. 

Tightening Torque: 18.6 - 30.4 N-m 
(1.9- 3.1 kgf-m, 13.7-22.4 ft-lb) 

RS-20 

! • 
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• 

• 

• 

• 

7. Install and tighten the lock nut of the attaching nut at the 
upper section of the rear shock absorber. 

Tightening Torque: 18.6 - 30.4 N-m 
(1.9- 3.1 kgf-m, 13.7-22.4 ft-lb) 

8. Jack down the vehicle. 
NOTE: 
• Be very careful not to damage the shock absorber. 

9. Install the washer plate to the shock absorber installation 
section of the spring "U" bolt seat. 
NOTE: 

Be· certain to install the washer plate so that the its 
protruding side faces toward the shock absorber side. 

10. Connect the shock absorber to the shock absorber instal
lation section of the spring "U" bolt seat. 

11. Install the washer plate so that its protruding side faces 
toward the shock absorber side . 

12. Tighten the shock absorber attaching nut to the specified 
torque. 

Tightening Torque: 34.3- 53.9 N-m 
(3.5 - 5.5 kgf-m, 25.3 - 39.8 ft-lb) 

RS-21 
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THREE-STAGE DAMPER 
REMOVAL 
1. Remove the rear seat and floor mat. 

(See the Body section.) 
2. Remove the service hole cover by removing the attaching 

bolts of the service hole cover. 

3. Pull out the three-stage actuator connector from below the 
floor and disconnect it. 

4. Remove the actuator by removing the three-stage actuator 
attaching screws. 
NOTE: 
1. When loosening the actuator bolts, while applying a 

standard screwdriver to the shock absorber control 
bracket and lighHy prying the bracket, remove the bons 
progressively. 
Be very careful not to damage the bracket. 

2. When removing the actuator, care must be exercised not 
to drop the collar. 

5. Remove the dust seal. 

RS-22 
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• 

• 

• 

• 

6. Remove the shock absorber control bracket by removing 
its attaching nuts. 

7. Remove the cushion and washer plate. 

8. Remove the attaching nut at the shock absorber lower sec~ 
tion . 

9. Remove the shock absorber from the spring "U" bolt seat. 
10. Remove the washer plate from the spring "U" bolt seat. 

11. Remove the cushion and washer plate from the shock ab
sorber. 

12. Pull out the bush at the rear shock absorber lower section 
with a hydraulic press, while applying a suitable iron rod to 
the bush. 
NOTE: 

This operation should be performed only when the in
spection results revealed that such removal is neces
sary. 
(See page R&-24.) 

R&-23 
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INSPECTION 
1. Inspect each section in the figure below. Replace any defective parts. 

t 

~ 
Bcackot aod plate wa>hec ~~ 
for damage or deformation ~~Oust seal and 6ushion for 

' ro~ flattened condition or damage 

® t- Shock absorber proper 
• for oil leakage 

~ 
Bushes lor flattened condition or damage (j) 

2. Ensure that the rod at the upper side of the three-stage 
damper can be turned easily by radio pliers or the like. 

3. Set the rod as indicated in the figure. Ensure that the 
damping force varies according to the modes. 

REFERENCE: 

Selection mode Soft 

Damping force Rebound/compression I Frond 290/40 
{at time of piston mjs speed of 0.3 m/s) I Rear 

153/13 

R&-24 

ARod~b~~ 
As viewed from arrow A 

{Normal) (Soft) (Hard) 

~~~~ 

Normal Hard 

320/48 360/60 

205/21 222/25 

• 

• 

• 

• 
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• INSTALLATION 

• 

• 

• 

1. Apply Sun par 150~ to the bush at the shock absorber lower 
section. Press the bush into the shock absorber. 

2. Push the bush pressed into the shock absorber by hand to 
settle it. 

3. Install the cushion and washer plate to the shock absorber. 
NOTE: 
• Be certain to install the washer so that the its recessed 

surtace faces toward the cushion side . 

4. Install the washer plate on the top of the shock absorber 
installation section of the frame. 
NOTE: 
• Be certain to install the washer plate in such a way that 

the protruding surface of the washer plate may be fitted 
to the hole section of the shock absorber installation 
section of the frame. 

5. Insert the washer plate into the shock absorber installation 
section of the spring MU" bolt seat. 
NOTE: 
• Be certain to install the washer plate so that the its 

protruding surtace faces toward the shock absorber 
side. 

6. While inserting the shock absorber into the upper installa
tion hole, contract the shock absorber and install it to the 
installation section of the spring "U" bo!t seat. 

RS-25 
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7. Install the washer plate. 
NOTE: 
• Be certain to install the washer so that the its protruding 

side faces toward the shock absorber side. 

8. Install the attaching nut at the shock absorber lower section 
with a new spring washer interposed. Tighten the attaching 
nut to the specified torque. 

Tightening Torque: 34.3 - 53.9 N-m 
(3.5 - 5.5 kgf-m, 25.3 - 39.8 ft-lb) 

9. Install the cushion to the top of the shock absorber. 
10. Install the shock absorber control bracket in such a way 

that it is aligned with the cut-out secf1on of the shock ab
sorber upper end. 
NOTE: 

Be sure to install the bracket in the correct direction. 

11. Install a new nut to the shock absorber top section and 
tighten it to the specified torque. 

Tightening Torque: 25.5- 38.2 N·m 
(2.6 - 3.9 kgf-m, 18.8 - 28.2 ft-lb) 

12. Install the dust seat to the shock absorber top section. 

RS-26 
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• 

• 

• 

13. Align the direction of the control shaft of the shock absorber 
with that of the actuator side. 

14. Install the actuator to the bracket. Tighten the attaching bolt 
to the specified torque. 

Tightening Torque: 2.0- 3.9 N-m 
(0.2- 0.4 kgf-m. 1.4- 2.9 ft-lb) 

NOTE: 
1. When installing the actuator, care must be exerr;ised not 

to drop the collar. 
2. When tightening the attaching bolts of the actuator, 

tighten the bolts progressively by turning the bracket. 
Be very careful not to damage the bracket. 

15. Connect the connector of the three-stage actuator and 
route it under the floor. Secure it with clamps . 

16. Install the service hole cover. Tighten the attaching bolts. 
17. Install the rear seat and floor mat. 

(See the Body section.) 

R&-27 
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REAR AXLE SHAFT 
COMPONENTS 

D 
Unit 

* .... 
llghtening torque 
N-m (kgf-m, ft-lb) 
Non-reusable parts 
Selection parts 

39.2-49.0 
(4.0- 5.0, 28.9- 36.2) 

~~7 ~ /~ ··--!ri\-- ------------------------~ 

-~ o:~~~~~~ ~, 
h"--------c\---l.\.....JI ~ 

® 

(j) Nut 
@Washer 

®Oil seal 

@ Rear axle bearing inner retainer 
@ Rear axle shaft oil seal 

® Rear axle shaft 
@Bolt 
d)l Bolt 

@Shim 
@ Bearing 

@ Rear axle bearing outer retainer 
(Brake backing plate) 

(i) Rear axle housing end gasket @ Brake drum oil diflector 

TROUBLE SHOOTING 

Symptom Possible causes Checking points 

Abnormal noise Bearing damaged 
Check bearings. Bearing improperly lubricated 

Oil leakage Oil seals damaged Check oil seals. Oil seals improperly installed 

R5-28 
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• REMOVAL 

• 

• 

• 

i. Disassemble the rear brake. 
(For details see the Brake section.) 

2. Remove the attaching nuts of the backing plate from the 
rear axle housing . 

3. Remove the rear axle shatt, using the following SST. 
SST: 09520-00031-000 

4. Remove the oil seal, using the following SST. 
SST: 09520-00010-000 

NOTE: 
Never reuse the oil seal. 

5. Remove the oil seal, using a screwdriver or the like. 
NOTE: 

Never reuse the gasket. 

RS-29 
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DISASSEMBLY 
1. Grind off the retainer, using a hand grinder. 

WARNING: 
• Observe the operating instructions of the hand grinder. 

Also, be sure to wear goggles during the grinding. 
NOTE: 
• Do not grind the rear axle shaft. 

2. Split the retainer with a chisel. 
WARNING: 
• Be sure to wear a pair of gloves and goggles during the 

operation. 

3. Remove the retainer and bearing, using the following SSTs 
in combination with a socket wrench. 

SST: 09520-87603-000 
09956-0001 0-000 

4. Remove the backing plate from the rear axle shaft. 

5. Remove the shim from the backing plate. 

RS-30 
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• 

6. Drive off the hub bolt from the rear axle shaft with a plastic 
hammer or the like. 
NOTE: 
• Be very careful not to damage the screw section. 

7. Remove the oil seal from the backing plate using the follow
ing SST in combination with a hydrodic press. 

SST: 09608-87604-000 
NOTE: 
• Be sure to use the flat surface of the SST. 

INSPECTION 
1. Rear axle shaft 

1) Place the rear axle shaft on a "V" block. Ensure that the 
runout at the flange end surface is within the allowable 
limit. 
Maximum Allowable Runout: 0.15 mm 

NOTE: 
• This maximum allowable runout does not include the 

runout caused by roughness on the flange surface. 
• If the flange surface exhibits roughness, finish the sur

face with abrasive paper or the like . 

2) Ensure that the rear axle shaft spline section exhibits no 
damage, such as cracks and wear. 
If any damage exists, replace the rear axle shaft. 

3) Ensure that the oil seal contact surface of the rear axle 
shaft exhibits no damage, such as cracks, scores 
and/or rust. 
If any damage exists, replace the rear axle shaft. 

4) Ensure that the oil deflector exhibits no damage, such 
as deformation. If any damage exists, replace the rear 
axle shaft. 

2. Backing plate 
Ensure that the backing plate exhibits no damage such as 
cracks, scores, rust and deformation. 
If any damage exists, replace the backing plate . 

RS-31 
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REAR AXLE & SUSPENSION 

ASSEMBLY 
1. Pack the back side of the lip section of the oil seal with 

specified amount of lithium-based MP grease. 
Specified Amount: 5 grams 
Specified Grease: Lithium-based MP grease 

2. Apply a thin film of lithium-based MP grease to the lip 
surface of the oil seal. 

3. Drive the oil seal from the brake shoe attaching surface of 
the backing plate up to the wheel end surface of the back
ing plate, using the following SST. 

SST: 09608-87606-000 
09611-87506-000 

NOTE: 
• At this time, the oil seal should be installed in such a 

direction that the brake shoe attaching surface comes at 
the inner side. 
Be very careful not to allow the oil seal to tilt. 
Install the oil seal so that its surface may come at the 
brake slloe side. 

4. Drive the serration bolt into the backing plate with the cut
out section of the serration bolt aligned with the backing 
plate. 

5. Drive the hub bolt into the rear axle shaft with the cut-out 
section of the hub bolt aligned to the rear axle shaft. 

6. Selection of shim 
1) Measure the dimension A of the backing plate at four 

points which are diagonally opposite with each other. 

Rs-J2 

• 
0 

• 

• 
WFE9Q.R$122 

Dimension of (A) section 
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2) Calculate the mean value of the measured four dimen
sions. Select a shim which corresponds to the calcu
lated value, referring to the table below. 

Dimension A of backing plate Suitable thickness of adjusting 
mm shim mm 

14.4- 14.65 0.50 

14.66- 14.90 0.25 

7. Install the backing plate to the rear axle shaft. 
NOTE: 
• Be very careful not to damage the oil seal during the 

installation . 

8. Pack the back surface of the oil seal with 5 grams of lithium
based MP grease. 

9. Pack the rear axle bearing with lithium-based MP grease. 
NOTE: 
• Grease should not be applied only to the surface. After 

packing the bearing wfth grease, apply grease also to 
the surface. 

10. Install the rear axle bearing to the rear axle shaft . 

R5-33 
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REAR AXLE & SUSPENSION 

11. Installation of rear axle bearing retainer 
NOTE: 

Perform this operation promptly before the retainer 
temperature drops. 

1) Heat the retainer to about 150 ± 15°C 

2) Install the retainer to the rear axle shaft. 

3) Press the retainer into the rear axle shaft, using a 
hydraulic press. 

12. Apply 5 grams of lithium-based MP grease between the 
retainer and the bearing. 

INSTALLATION 
1. Apply lithium-based MP grease to the lip section of the oil 

seal. 

R8-34 

Inner retainer Oil bath • 
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2. Press the oil seal into the rear axle housing, using the 
following SST. 

SST: 09608-87607-000 
09611-87506-000 

NOTE: 
Care must be exercised not to allow the oil seat to be 
tilted. 

• The oil seal should be installed in such a way that the 
surface comes at the wheel side. 

3. Install the gasket to the rear axle housing . 

4. Apply a thin film of Three Bond 110~ to the shim contact 
surtace of the backing plate. Install the selected shim (at 
page R8-32) to the backing plate. 

5. Apply a thin film of Three Bond 1104g to the backing plate 
installing surface of the axle housing . 

6. Insert the rear axle shaft into the rear axle housing. Instal! 
the backing plate to the rear axle in such a way that the 
attaching bolt of the backing plate is aligned with the atw 
taching hole of the rear axle housing and that the wheel 
cylinder installing hole of the backing plate comes at the 
upper side. 
NOTE: 
1) Turn the axle shaft so that the spline at the differential 

side may engage with the spline at the axle shaft side . 
2) Be very careful not to damage the oil seals. 

R8-35 
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REAR AXLE & SUSPENSION 

7. Attach the backing plate attaching nuts and tighten them to 
the specified torque evenly over two or three stages. 

Tightening Torque: 39.2 - 49 N-m 
(4.0 - 5.0 kgf-rn, 28.9 - 36.2 ft-lb) 

8. Assemble the rear brake. 
(For details, see the Brake section.) 

R&-<16 

• 

• 

• 

• 
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REAR AXLE & SUSPENSION 

• SSTs (special service tools) 

Shape Parts No. and Name Purpose Remarks 

~ 
09308-00010-000 Removal of rear axle shaft oil Oil seal puller seal 

09520.00031-000 

~ Rear axle shaft puller Removal of rear axle shaft 

~ 
09520-87603-000 

Rear wheel bearing puller set Removal of rear axle bearing 

• @ 
09608-87604-000 Removal of rear axle shaft oil Front axle hub inner bearing 

seal outer race replacer 

@3 
09608-87606-000 Installation of rear axle shaft oil Rear axle shaft oil seal replacer 

seal 

%? 09608-87607-000 Removal/installation of leaf 
Leaf spring bush No.1 remo·,er spring bush No.1 & replacer 

0 09608-87608-000 Removal/installation of leaf Leaf spring bush No.2 remo•ter spring bush No.2 
& replacer 

~ 
09611-87506-000 Used as a handle for rear axle Handle shaft oil seal replacer 

• ~ 
09956-00010-000 Used in combination with rear Tightening piece wheel bearing puller set 

• WFEOO-RS141 

RS-37 
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REAR AXLE & SUSPENSION 

TIGHTENING TORQUE • Tightening component N-m kgf-m ft-lb 

Rear spring shakle 68.6-88.3 7.0-9.0 50.6-65.1 

Leaf spring x Frame 118-137 12- 14 87- 101 

"U"bolt 58.8-78.5 6.0-8.0 43.4-57.9 

Rear shock absorber x Frame 18.6- 30.4 1.9- 3.1 13.7- 22.4 

Rear shock absorber x ·u· bolt seat 34.3-53.9 3.5- 5.5 25.3-39.8 

Rear shock absorber x shock absorber control bracket 25.5-38.2 2.6-3.9 18.8- 28.2 (Three stage damper only) 

Rear axle housing x Backing plate 39.2-49.0 4.0-5.0 28.9-36.2 

Rear spring bumper x Frame 14.7-21.6 1.5-2.2 10.8- 15.9 

Rear shock absorber x Frame (Lock nut) 18.6- 30.4 1.9-3.1 13.7- 22.4 

Shock absorber x Actuator (Three stage damper only) 2.0- 3.9 0.2- 0.4 1.4-2.9 

WFE90-RS142 • 

• 
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BRAKE 

OUTLINE OF BRAKE SYSTEMS 
BRAKE LINE 
The brake line comes in two kinds; one for the R.H.D. vehicles and the other for the L.H.D. vehicles. 
On all models, the disc brake is provided at the front wheels, while the drum brake is installed at the rear 
wheels. The front and rear brake systems are operated through a proportioning valve. 
The brake pipe employs a two-winding copper tube, the inside of which is treated with Cu plating, while the 
outside is treated with Cu-Zn plating and resin coating as anticorrosion treatment. 

R.H.D. vehicle 

L.H.D. vehicle 

I 
I 
I 
I 
I 
I 
I 

G-------1~ 
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BRAKE 

• PEDALS 

• 

• 

• 

AI! the operating pedals, such as the clutch pedal, accelerator pedal and brake pedal, adopt a hanging type 
whose pedal fulcrum is provided at the pedal support located upward of each pedal. 

Pedal-related specifications 

Type 
RHO 

Item 

Clutch 216-226 

Pedal installation Brake 211-221 
height mm 

Clutch 150 

Brake 143 
Stroke mm 

Carburetor-equipped 57 
Accelerator vehicle 

EFI-equipped vehicle 55 

Clutch 18.27 

Pedal free travel Brake 1 - 3 mm 

Accelerator 1 - 5 

BR-3 

® Clutch pedal 
@ Brake pedal 
© Accelerator pedal 

CD Pedal free travel 
@ Pedal installation height 
® Clutch pedal stroke 
@ Brake pedal stroke 
@ Accelerator pedal stroke 

WFE90-3R003 

LHD Remarks 

216-226 Measured with dash board 
vertical wall as reference. 
Measured from dash board 

211-221 
steel sheet with silencer turned 
over. 

150 <Accelerator pedal> 

143 
Adjust in such a way that 
stopper bolt-to-pedal stopper 
clearance becomes 0 to 3 mm 

58 when throttle valve is opened 
fully. 

60 

18. 27 <Brake pedal> 
With engine stopped, depress 
brake pedal strongly several 

1-3 times so that vacuum no longer 
exists inside brake booster. 
Measure free travel by pushing 

1 - 5 pedal lightly with your finger. 
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BRAKE BOOSTER & MASTER CYLINDER 
The brake booster employs a direct acting brake booster having an 8-inch effective diameter in order that 
the pedal applying force may be reduced during the braking and the braking performance may be improved. 
The master cylinder is an aluminum alloy-made tandem master cylinder located inside the engine compart
ment. 
The reservoir adopts a sealed type incorporating a diaphragm. In this reservoir, the brake fluid is shut from 
the atmosphere, thus preventing deterioration of the brake fluid and improving the reliability. 

0 

Brake booster 

Diaphragm effective diameter mm 203 

Effective stroke mm 31.5 qr more 

SeNo ratio 3.5 

Jumping amount kgf 10 kgf 

Master cylinder 

Front mm 18.5 
Stroke 

Rear mm 11.5 

Inner diameter mm 22.22 

Front 16 

Reserve tank capacity cc Rear 12 

Portion shared in common 114 

WFE90-BA007 

BR-4 
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OPERATION OF BRAKE BOOSTER 
Non·operating condition 
The air valve is butted against the control valve by means of 
the control valve spring. 
Therefore, the atmosphere that has passed through the air 
cleaner element is interrupted at the a·lr valve and no air can 
enter into the variable pressure chamber. 
Moreover, the air valve is pulled to the right by the air valve 
spring, until it contacts the valve stopper key. Also, the booster 
piston is apart from the control valve (because of the section 
B). As a result, the negative pressure of the constant pressure 
chamber is applied through the passage A also to the variable 
pressure chamber. Consequently, the booster piston is pushed 
to the right by the tension of the piston return spring. 

Jumping condition 
When the brake pedal is depressed and the air valve spring 
tension is overtaken, the operating rod starts moving toward 
the left side. Finally, the control valve becomes butted against 
the booster piston (see the section B), thus closing the negative 
pressure passage A 
When the operating rod farther travels toward the left side, the 
control valve becomes apart from the air valve. Consequently, 
the atmosphere that has passed through the air cleaner ele
ment is permitted to enter into the variable pressure chamber. 
In this way, the booster piston begins moving toward the left 
side, thereby generating a booster output. 
At this point, the reaction disc is compressed between the 
booster piston and the piston rod because of a gap which has 
been already provided between the air valve and the reaction 
disc. Then, the compressed reaction disc changes its shape in 
such a way that the gap between the air valve and the reaction 
disc may be filled with the reaction disc. As a result, no reaction 
force from the master cylinder is transmitted to the air valve, 
until the reaction disc contacts the air valve. 
The booster output at this point is represented as the jumping 
amount. 

BR-5 

BRAKE 

Constant pressure chamber 
(Negative pressure) 

n 
Negative pressure passage A 

Air valve 

Section B 

Air valve spring 

Variable pressure 
chamber 

Piston return spring 
(Negative pressure) 

Booster piston 

Constant pressure chamber 
(Negative pressure) 

n 
Negative pressure passage A 

~ir valve spring 

Operating rod 
Reaction disc 

Piston return spring Variable pressure 
Booster piston chamber 

(Atmosphere is 
permitted to enter.) 

"""""'"' 
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BRAKE 

Operating condition 
The deformation of the reaction disc that was being com
pressed between the booster piston and the piston rod further 
progresses and the reaction disc eventually makes contact with 
the air valve. 
When the pedal applying force increases further from this con
dition and the operating rod travels farther toward the left, the 
air valve and control valve are held apart from each other, thus 
permitting the atmosphere to enter into the variable pressure 
chamber continually. Consequently, the power assist of the 
booster increases further and the hydraulic pressure of the 
master cylinder, too, continues to rise. 

Holding condition 
When the force being applied to the operating rod (the pedal 
applying force) is kept at a constant value, soon the control 
valve and air valve are closed, thereby stopping the atmos
phere flow to the variable pressure chamber. 
As a result, the power assist of the booster piston becomes 
stabilized. 
When the pedal applying force and power assist become sta
bilized, the force being applied to the reaction disc also be
comes a constant value. Furthermore, the hydraulic pressure 
of the master cylinder becomes equal to the force which is 
transmitted from the reaction disc. This condition of equilibrium 
continues until any change in the pedal applying force occurs. 

BR-6 

Constant pressure chamber 
{Negative pressure) 

Reaction d·1sc 

Air valve 

Variable pressure 
chamber {Atmosphere 
is permitted to enter ) 

Booster piston 

Constant pressure chamber 
{Negative pressure) 
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Reaction disc 

0 

Atmosphere 

Variable pressure chamber 
(Negative pressure weaker than 
constant pressure chamber) 
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Maximum power assist condition 
When the pedal applying force increases further, the variable 
pressure chamber eventually is filled with the atmosphere, 
thereby fully reaching to the atmospheric pressure. 
At this point. the differential pressure that is applied to the 
booster piston reaches to the maximum value. In this way, the 
power assist of the booster also reaches its limit. 
Simultaneously, the movement of the control valve also is 
restricted. Consequently, a condition where the control valve is 
held closely against the booster piston (section B) is retained. 
If the pedal applying force is increased further from this condi
tion, this additional force is added to the reaction disc. As a 
result, the hydraulic pressure of the master cylinder also rises, 
corresponding to that additional portion of force. 

Released condition 
As the pedal applying force decreases, the force equilibrium 
condition between the reaction disc and the air valve is lost, 
thereby pushing back the air valve toward the right side. Then, 
the air valve makes contact with the control valve, thus inter
rupting the atmosphere circuit from the air cleaner to the vari
able pressure chamber. Simultaneously, the control valve also 
moves toward the right side by the function of the air valve 
spring. 
Hence, the negative pressure of the constant pressure cham
ber is now applied to the variable pressure chamber through 
the passage A. When the difference in pressure between the 
constant pressure chamber and the variable pressure chamber 
no longer exists because of the negative pressure supplied 
from the constant pressure chamber, the booster piston com
pletely returns to the original position owing to the tension of 
the piston return spring. 

BR-7 
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Constant pressure chamber 
(Negative pressure) 

n 
Reaction disc 

Booster piston 
sectron B 

Control valve 

Variable pressure chamber 
(Full atmospheric pressure) 

WFE9Q.BR012 

Piston return spring Negative pressure 
passage A 

0 

Air valve spring 

Variable pressure chamber 
(Negative pressure) 

Booster piston 
Constant pressure chamber 
(Negative pressure) 
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In case where no negative pressure Is available: 
In instances where no negative pressure is applied to the 
booster owing to some troubles, both the constant pressure 
chamber and variable pressure chamber remain under the 
atmospheric pressure condition, thereby offering no power as
sist. Nevertheless, when the brake pedal is depressed and the 
operating rod travels toward the left side, a force is applied to 
the piston rod from the air valve through the reaction disc. 
At this time, the air valve also pushes the valve stopper key, 
which is inserted into the booster piston, to the left. Then, the 
force overcomes the tension of the piston return spring and 
moves the booster piston to the left. As a result, a hydraulic 
pressure is generated in the master cylinder. In this way, the 
braking performance of the vehicle is assured at all times. 

VACUUM HOSE 

Constant pressure chamber 
{Atmosphere) 

Booster piston Reaction disc 

Piston rod 

0 

Operating rod 

Valve stopper key 

Variable pressure chamber 
(Atmosphere) 

WFE90-IlR014 

The vacuum hose provided between the engine suction system and the brake booster incorporates a check 
valve. 
The vacuum hose bears a letter "ENGINE <=n The arrowheaded direction must face toward the engine side . 

Check valve 

Engine side LI __ E_N_G_r_N_E_¢" ________ J~ ~'-----"w£~1""1"------'bd=zr ~~:e booster 
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• FRONT BRAKE 

• 

• 

• 

The front brake employs a disc brake. A ventilation disc is available as optional equipment. The ventilation 
disc features stable braking force during the braking at high speed running. 
The disc brake caliper is also available both for the standard disc and for the ventilation disc. 
The flexible hose joint adopts a gasket type. It is, therefore, necessary to use a new gasket at the time of 
re-assembling. 

Standard disc Ventilation disc 

NOTE: 
The illustration typically shows the disc at the left side . 
The disc at the right side is symmetrical with that at the left side. 

Front brake specifications 

Type 
Standard disc Ventilation disc 

Item 

Diameter mm 53.97 53.97 
Cylinder 

Area em' 22.89 22.89 

Brake effective radius mm R115 A115 

Outer diameter mm 277 277 
Rotor 

Clearance between pads mm 12.5 18.0 

Thickness mm 9 9 

Pad Area em' 48.6 48.6 

Materials AK NS101 (Asbestos-free) AK NS101 (Asbestos-free) 

BR-9 
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DISC BRAKE PADS 
The disc brake pad comes in two kinds according to materials; AK S405 (asbestos) and AK NS101 
(Asbestos-free). The disc brake pad is used selectively depending upon its destination. 
As regards the disc brake pads, both the standard disc and ventilated disc employ a brake pad having the 
same shape. 

.- \ D ' ' 
'--~ .F" 

u 

WA:9Q.BR017 

Disc brake pad specifications 

Pad thickness mm 9 

Lining area em' 48.6 

Materials AK NS101 (Asbestos-free) 

BR-10 
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BRAKE 

DISC ROTORS 
As for the disc rotor, a solid type disc rotor is standard, whereas a ventilated disc rotor having improved 
heat fade-resistance is optional equipment. 

Standard disc rotor Ventilation disc rotor 

WFE90-BA019 

Disc rotor specifications 

~pe Standard disc rotor Ventilation disc rotor 
Item 

Disc rotor outer diameter mm 277 277 

Disc rotor thickness mm 12.5 18.0 

WFE90-BFI020 
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REAR BRAKE 
The rear brake is a leading and trailing type, in which the virtually same braking effectiveness can be attained 
both during the forward and reverse movement of the vehicle. 
The parking brake is built inside the rear brake system, where the automatic adjuster of the rear brake shoe 
functions when the parking brake lever is actuated. 

• 

NOTE: 
The illustration typically shows the brake at the right side. 
The brake at the left side is symmetrical with that at the right side except for the wheel cylinder bleeder plug section. 

Rear brake specHications 

Lining dimensions (Longth x wides x Thickness) mm 266 X 44.0 X 5.0 

Lining area em' 117 x 2-piece x 2-wheel 

Material AK L610 (asbestos-free) 

Brake drum imer diameter mm ~254 

Wheel cylinder bore diameter mm ~22.22 

• 

• 

• 

--=• 
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• PARKING BRAKE 

• 

• 

• 

The parking brake is a mechanically·operated, rear wheel braking type. The parking brake lever is located 
at the center between the right and left front seats. The cable adjustment method employs a center lever 
type which can be adjusted from the passenger room exterior. 
The parking brake comes in two kinds; one for the EC and general specifications and the other for the 
Australian specifications. 

Australian specifications 

Spring-built-in type 

EC and general specifications 

'M'E90-BR023 

Parking brake specifications 

Type Mechanically-operated, wheel braking type 

Braked wheel Two rear wheels 

Area em' 117 x 2-piece x 2-wheel 

Lining Material AK L610 (asbestos-free) 

Dimensions mm 265.9 X 44.0 X 5.0 

Brake drum inner diameter mm ¢254 

WFEflO.BFI024 
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Operation of automatic adjuster • 
The automatic rear brake shoe clearance adjuster is activated when the parking brake is operated. As shown 
in the figure below, the adjuster adjust lever is fixed to the parking brake lever. 
This adjust lever serves to hold'the adjuster teeth, thus locking it in place. It acts in such a manner as causes 
the adjuster teeth to advance when the parking brake is applied. If the shoe clearance is normal, the amount 
of sh"1ft of the adjust lever is not big enough to move one tooth of the adjuster. But if the lining is worn and 
the shoe clearance is bigger, the lever operating angle is big, and as a result, the amount of shift of the 
adjust lever is big enough to cause the adjuster to advance by one tooth. 
Thus normal shoe clearance is maintained. 

Adjust lever 

Adjusting volt 

BR-14 
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• P & B VALVE (Proportioning & By-pass Valve) 

• 

• 

• 

A "P & s~ valve is provided in the brake line between the front and rear wheel brake systems. The purpose 
of the P & B valve is to assure braking stability by distributing the braking forces of the front and rear wheels 
at an optimum ratio. The P & B valve is provided with a mechanism whereby the hydraulic pressure of the 
rear wheel cylinder bypasses the proportioning valve and is applied directly to the rear wheel cylinder in the 
event that the front brake system is encountered with a malfunction. 

The proportioning valve employs a secondary turning point type. 

In addition to the normal proportioning valve functions, the secondary turning point type proportioning valve 
has such characteristics that the hydraulic pressure ratio for the rear wheels is increased again at a middle 
point (point 8 in the figure below) in the hydraulic pressure characteristics diagram. This increase is 
necessary because the braking forces become insufficient for the rear wheels due to greater rear wheel load 
when the vehicle is loaded fully. 

Hydraulic 
pressure of 
rear wheel 
cylinder 

MPa 
When front system fails 
to operate. ,/ 

,//1'1'1'/ 

/ 

\L_ _ _j_ _ _j __ ~_i_,_ __ L_ MPa 

Hydraulic pressure of 
master cylinder 

To rear wheel 
cylinder 

To front/right wheel cylinder 

(J From master cylinder 
(front) ' 

From master cylinder (rear) 
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DESCRIPTION OF P & B VALVE OPERATION 
Operation principle of proportioning valve 
1. The hydraulic pressure from the master cylinder is applied through the chamber A to the chamber B, as 

shown in the figure below. The same pressure is applied to both the chambers A and B. Since the 
hydraulic pressure-receiving area of the chamber A is smaller than that of the chamber 8, the piston 
moves to the left. Hence, while the piston is moving, the hydraulic pressure of the master cylinder is equal 
to that of the rear wheel cylinder. 

From master 
cylinder 

To rear wheel 
cylinder 

l t 

_Q I ~n A A f\ amber~ 
t 

Piston Chamber 
B 

Spring 

Hydraulic 
pressure of 
rear wheel 
cylinder 

Hydraulic pressure of 
master cylinder 

"'"'"'""" 
2. The piston further moves to the left, until the chamber A and the chamber Bare shut off completely, thus 

attaining a balance in pressure. This state is accomplished at a turning point B in the figure below. 

As the hydraulic pressure from the master cylinder continues to rise and the pressure in the chamber A 
also increases, the piston moves to the right and the valve becomes open. Then, the pressure in the 
chamber B increases, until the hydraulic pressure of the chamber A equals to that of the chamber B. At 
this point, the piston, in turn, moves to the left due to the difference in surface area between the chamber 

• 

• 

A and the chamber B. These operations are repeated, thus making it possible to produce a difference • 
in pressure between the master cylinder and the rear wheel cylinder. 

From master 
cylinder To rear wheel cylinder 

Ill ~\--- Hydraulic 

~1amber' 1 pressure of 

A '1 ~ 
rear wheel Tumingpo~ cylinder 

Piston f+ ~hamber 
liUUUL! J 

/ 
/ 

/ - / 
/ 

// 

Hydraulic pressure of 
master cylinder • BR-16 
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Operation principle of secondary turning point 
1. The hydraulic pressure of the rear master cylinder is reduced by the proportioning valve and is applied 

to the rear wheel cylinder. As the pressure P1 shown in the figure below rises gradually, the pressure 
overcomes the spring tension of the by-pass valve. This takes place at a point Bin the figure below. 

To rear wheel cylinder To front wheel cylinder 

From front master 
cylinder 

From rear master cylinder 

Point B 

/~~--------

/ 
Hydraulic pressure of master cylinder 

""""""""' 
2. The hydraulic pressure of the rear master cylinder which has overcome the spring tension of the by-pass 

valve is applied to the rear wheel cylinders through the by-pass valve directly rather than through the 
proportioning valve. As a result, the hydraulic pressure again begins to increase, as shown in the figure 
below . 

To rear wheel cylinder 

From rear master cylinder 

To front wheel cylinder 

From front master 
cylinder 

BR-17 

Hydraulic pressure of master cylinder 
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Operation principle of by-pass valve 
1. If the front brake system should fail to operate due to some reasons, the hydraulic pressure applied to 

the front wheel cylinders drops. Then, the hydraulic pressure P1 which has been applied to the rear wheel 
cylinder overcomes the spring tension of the by-pass valve, thus causing the by-pass valve to start 
moving to the right. This operation takes place at a branch point A in the figure below. 

To front wheel cylinder 

From rear master cylinder lq 

From front master 
cylinder 

~ 

I Branch point A 
u 

~ 
"' I ~------------------

Hydraulic pressure or master cylinder 

wmo.am;, 

2. Inasmuch as the hydraulic pressure of he front wheel cylinder drops, the by-pass valve moves to the 
right. 
This by-pass valve's movement to the right forms a by-pass circuit for the hydraulic pressure of the rear 
wheel cylinders. Hence, the pressure is no longer reduced by the proportioning valve and is applied 
directly to the rear wheel cylinders. As a result, no turning point exists, as shown in the figure below . 

To rear wheel cylinder To front wheel cylinder 

) 

From rear master cylinder 

From front master 
cylinder 

BR-18 

When front system 
tails to operate y// 
£__/ 

// 
/ 

Hydraulic pressure of master cylinder 
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• VACUUM CHECK VALVE 

• 

• 

• 

The vacuum check valve is built inside the vacuum hose. 
The vacuum hose bears a mark of "ENGINE<:;::::;", which indicates that the arrow headed direction must point 
toward the engine 

Outer diameter 
i_ lnnerdiameter 

r-----'--1 _EJ<U_eo __ ____,H.__------"'i!J]~~ =I _ ______..bd,~ 

WFE90-BR033 

Vacuum hose specifications 

EFI RH Straight tube hose 
LH Molded hose 

Shape 

Carburetor RH Molded hose 
LH Molded hose 

Outer diameter mm 17.46 

Inner diameter mm 8.73 

BR-19 
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PRECAUTION 
Brake piping-related items 
1. Never assemble the brake tube by deforming it purposely. 
2. When tightening the flare nut, torque it to the specified value, while retaining the way section or the hose 

union section by means of a spanner or the like. 
Tightening Torque: t2.7- 17.7 N·m (1.3 -1.8 kgf-m, 9.4- 13.0 ft-lb) 

3. Be sure to clamp bending clamps (winding clamps) in such a way that there is no displacement in relation 
with the brake tube. 

4. Care must be exercised to ensure that clamps are installed without deforming the brake tube. 
5. Be certain to install clamps in such a way that no gap is formed between the brake tube and the clamp. 
6. Be very careful not to get brake fluid and/or mineral oil (e.g. grease and shock absorber oil) to the brake 

hoses and/or brake tubes. 
If such fluid or lubricant, etc. should get to these parts, be sure to wipe it off immediately. 

7. Make sure that the flexible hoses are not assembled in a twisted state. 

• 

However, if the hexagonal section of the flexible hose is not aligned with the groove of the bracket, it is 
permissible to twist the flexible hose within the allowable angle. 

Allowable Angle: Not to Exceed 30 Degrees • 

""""""" 

8. As regards the installation of clips, positively insert the clip 
from the direction as indicated in the right figure, until the 
protruded section provided at the central part of the clip 
contacts the hose union, as indicated in the right figure. 

9. Do not reuse the clips. 
10. After completion of brake air bleeding, depress the brake 

pedal at a force of 25 kgf and hold the pedal in a depressed 
state. Make sure that the brake system exhibits no fluid 
leakage. 

11. Be very careful not to scratch the brake hose and/or brake 
tube surfaces. 

Parking brake-related items 
1. Special caution must be paid so as not to scratch the cable. • 
2. Make sure not to deform the cable forcibly. 
3. Be very careful not to damage the boot section. 
4. Do not remove the boot. 
5. Ensure that the boot is not detached. 
6. As regards the parking brake switch, ensure that the switch functions positively at the first notch. Also, 

ensure that the switch makes correct contact with the parking brake lever attaching bolt when the parking 
brake lever is returned to the original position. 

7. As for the section where the parking brake cables are crossed with each other, make sure that there 
exists a gap of at least 20 mm between the cables under the unloaded state of the vehicle. 

"""''''"' 
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• BRAKE SYSTEM 
TROUBLE SHOOTING 

• 

• 

• 

Symptom Possible causes 

Brake juddering Runout of front disc rotor 

Rear brake drum out-of round 

Improper height of brake pedal Brake pedal improperly installed or adjusted 

Abnormal no'tse Brake pedal emitting abnormal noise 

Disc pad improperly installed 

Brake shoe improperly installed 

Disc rotor bearing damaged or improperly 
lubricated 

Dust cover distortion 

Car pulls to one side on Faulty disc pad or brake shoe 
application of brakes. Disc pad and brake shoe contaminated by 

lubricant, etc 

Attachment curvature of parking brake 
cable too sharp 

Low or spongy brake pedal Air trapped in brake line 

Brake will not work effectively Brake fluid leaky 

: Brake vacuum line leaky 

CHECK OF BRAKE SYSTEM 
1. Check of brake pedal height 

Measure the distance between the center of the pedal ap
plying surface and the dash panel surface which is in paral
lel to the brake pedal applying center surface. Ensure that 
the measured value complies with the specifications. Also, 
ensure that the center of the brake pedal surface is located 
higher than the center of the accelerator pedal surface by 
40 ± 6 mm in the case of the R.H.D. vehicle; 47 ± 6 mm in 
the case of the L.H.D. vehicle. 

Specified Brake Pedal Height: 216 ± 5 mm 

If not, adjust the brake pedal height. (See page BR-26.) 

2. Check of brake pedal free travel 
(1} After stopping the engine, depress the brake pedal 

firmly four or five times so that no vacuum may remain 
in the brake booster. 

(2} Measure the brake pedal free travel by pushing the 
brake pedal lightly with fingers. Ensure that the free 
travel is with the specifications. 
Specified Value: 1 - 3 mm 

If not, adjust the brake pedal free travel. 
(See page BR-26.) 

BR-21 

BRAKE 

Checking points 

Check disc rotor for runout. 

Check rear brake drum. 

Check installation height of brake pedal. 

Che'ck brake pedal for proper lubrication. 

Check disc pad 

Check brake shoe. 

Check disc rotor bearing. 

Check dust cover. 

Check pad or shoe 

Check pad or shoe. 

Check parking brake cable. 

Perform air bleeding operation. 

Check brake tube, etc. 

Check brake vacuum line. 

Check of brake 
pedal height 

WFE9Q.BR039 
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3. Check of brake pedal reserve travel 
(1) With the engine running at the idling speed and with the 

parking brake lever released, apply the specified load 
to the brake pedal. Measure the distance between the 
center of the brake pedal applying surface and the 
lower end of the dash panel. Ensure that the distance 
complies with the specifications. 
Specified Load: 50 kgf 
Specified Value: 80 mm or more 

If the measured value is lower than the specified value, 
check the air bleeding condition and/or check and 
repair the brake automatic adjustment system. 

(2) When the brake pedal is held under the specified load 
in (1), ensure that the height of the brake pedal applying 
surface remains unchanged. 
If the brake pedal applying surface drops, check the 
brake fluid for leakage and/or repair the brake fluid 
leakage, as required. Moreover, perform the brake 
master cylinder overhauling, as required. 

4. Check of brake booster 
(1) Check of brake booster air~tight performance 

CD Start the engine. After allowing the brake booster to 
hold negative pressure, stop the engine. 

® Depress the brake pedal several times, applying 
'orce used during normal brake applications and 
allowing at least five seconds between each ap
plication. Ensure that the position of the brake pedal 
rises progressively at the second and third applica~ 
tions. 

(2) Check of brake booster air-tight performance under 
loaded condition 
With the engine running, depress the brake pedal. While 
maintaining this condition, stop the engine. Ensure that 
no change in the pedal height occurs in about 30 
seconds. 

(3) Check of booster operation 
CD With the engine stopped, depress the brake pedal 

several times, until the brake pedal height will not 
vary at each application. 

® With the engine stopped, depress the brake pedal. 
While maintaining the same applying force, start the 
engine. If the brake pedal moves in slightly, it indi
cates that the booster operates satisfactory. 

BR-22 

Pedal applying 
force of 50 kg 

0---~· 
3rd application 

' 2nd application 

\ 
1st application 

WfE9Q.SR041 

Engine running 

""""'"'" 
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5. Check employing portable brake booster tester 
(1) Connect the portable brake booster tester, as indicated in the figure. Perform air bleeding. 

Negative Pressure Pressure 
pressure gauge gauge 

(2) Check of booster air-tight performance 
CD Start the engine. Apply a negative pressure of 500 

mmHg to the brake booster. 
® Stop the engine. Ensure that no negative pressure 

drops for 15 seconds after the engine has stopped. 
If not, check the check valve and brake booster. 

/500mmHg 

7 

Negative pressure 

(3) Check of booster air-tight pertormance under loaded 
cond'1tion 
<D Start the engine. 
® Depress the brake pedal with a force of 20 kgf. 
® Apply a negative pressure of 500 mmHg to the 

booster. 
@ Stop the engine. 
@ Ensure that the negative pressure drop does not 

exceed 25 mmHg after the engine has stopped. 
If not, repair the brake booster. 

(4) Check of brake hydraulic pressure 
CD With the engine stopped, depress the brake pedal 

several times so that no negative pressure may not 
apply to the brake booster. 

® Ensure that the hydraulic pressure is obtained in 
accordance with the pedal applying force, as indi
cated in the right table. 
If not, check the air bleeding condition . 

BR-23 

Engine running 

Pedal applying force 
kgf 

10 

20 

30 

25 mmHg 

.& 
23/5 6 

Negative pressure 

WFE90-BR046 

Hydraulic pressure 
kgf/cm2 

0-6 

8- 18 

19-29 

.,,.,.,,,., 
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(5) Check of booster operation 
<D Start the engine. 
® Set the booster negative pressure to 500 mmHg. 

Ensure that the hydraulic pressure is obtained in 
accordance with the pedal applying force. 
If not, repair the brake booster. 

Air bleeding of brake system 
1. Filling brake fluid 

Fill the brake reservoir tank with the specified brake fluid to 
the full level. Maintain the full level at all times during the 
brake air bleeding. 

Specified Brake Fluid: DOT 3 or SAEJ 1703 

2. Prepare an adequate container for the air bleeding. Fill a 
small amount of brake fluid in the container. 

3. Detach the air bleeder cap connect one end of a suitable 
vinyl hose to the air bleeder plug. Insert the other end of 
the vinyl hose into the prepared container in such a way 
that the vinyl hose may be submerged in the brake fluid in 
the container. Start this air bleeding operation at the brake 
which is located at the furthermost point from the master 
cylinder. 

4. Air bleeding 
This operation should be performed by two persons. 
( 1) One person depresses the brake pedal several times 

and hold it in a depressed state. 
(2) The other person loosens the air bleeder plug 1/3 

through 1/2 turn to bleed the air. Tighten the plug again. 
(3) Repeat the steps (1) and (2), until no air or bubble 

comes from the air bleeder plug. 
(4) Start the engine. Repeat the steps (1) and (2), until no 

air or bubble comes from the air bleeder plug. (Rear
ASS equipped vehicle only) 

BR-24 

Pedal applying force Hydraulic pressure 
kgf kgf/cm~ • 5 6- 14 

10 24-34 

20 63-73 

30 74-84 

• 

• Vinyl 

• 
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to the specified torque. . bleeder plug 
5. Tighten the a>r T que: 8.8- 12.7 N·m 6 5- 9.4 ft-lb) 

Tightening or (0.9 - 1.3 kgf·m, . 

to the bleeder plug. ·n Install the bleeder. plu~o~~he other brakes in turn, startl g 6. Perform air bleedmg 

7. from the step (3). edal reserve travel check. Perform the brake p 
8. (See page BR-22.) 

BR-25 
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BRAKE PEDAL 
COMPONENTS 

[! 
Spring washer 

N"t 

Collar 

Brake pedal 

ADJUSTMENT OF BRAKE PEDAL HEIGHT 
1. Disconnect the connector of the stop lamp switch. 
2. Loosen the lock nut (3) of the stop lamp switch. 
3. Back off the stop lamp switch. 

NOTE: 
• Be very careful not to twist the cord by turning it together 

with the switch. 

4. Loosen the lock nut of the clevis (2). 
5. Turn the push rod (1) to adjust the pedal height to the 

specified height. 
Specified Height: 216 ± 5 mm 

The measurement should be made between the center of 
the brake pedal applying surface and the dash panel sur
face which is in parallel to the brake pedal applying center 
surface. 

BR-26 

Collar 

r 
Bolt 

D: Tightening torque 
Unit : N·m (kgf-m, ft-lb) * : Non-reusable parts 

Connector 

• 

• 

• 
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NOTE: 
• Adjust the brake pedal height so that the difference in 

height between the accelerator pedal and the brake 
pedal may become. 
Specified Value: RHO 40 ± 6 mm 

LHD 47± 6 mm 

6. Screw in the stop lamp switch, until the lower end of the 
threaded portion is brought into contact with the brake 
pedal cushion. 

7. Tighten the stop lamp switch lock nut. 
Tightening Torque: 17.7-29.4 N-m 

(1.8- 3.0 kgf-m,13.0- 21.7 fi-lb) 

8. Turn the push rod, until the brake pedal free travel becomes 
the specified value. 

Specified Value: 1 - 3 mm 

NOTE: 
• The free travel represents a mechanical play observed 

before the brake pedal pushes the push rod of the brake 
booster. 

9. Tighten the clevis lock nut. 
Tightening Torque: 12.7 ± 2.6 N-m 

(1.3 ± 0.2 kgf-m, 9.4 ± 1.9 ft-lb) 

10. Check the brake pedal height. (See the step 5.) 
If the height fails to conform to the specifications, repeat the 
operation from the step 2 onward. 

11. Reconnect the stop lamp switch connector. 
12. Depress the brake pedal. Ensure that the stop lamp goes 

on. 
If not. check and repair the brake lamp system. 
(See the Body Electrical Section.) 

BR-27 
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Push rod 

Lock nut 
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REMOVAL 
1. Remove the instrument finish lower panel. 

(See the Body Section.) 

2. Disconnect the connector of the stop lamp switch. 
3. Remove the stop lamp switch by loosening its lock nut. 

4. Pull out the clevis pin by removing its cotter pin. 

5. Remove the brake pedal set nut and pull out the set bolt. 
NOTE: 
• Before pulling out the set bolt be sure to align the end 

surface across the two flat sections of the set bolt with 
the clutch pedal end surface so that they may not inter
fere with each other. 

6. Remove the return spring from the pedal bracket while 
changing the brake pedal angle. 

BR-28 

• 

• 
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7. Remove the . spacer, cushion d an pedal pad from the ~nng, bushes, 
rake pedal. 

INSPECTION 
Inspect the f II . a owrng p arts and rep I aceanydf . e ectrve part . 

T~ 
Flattened 
condition 

Dawage Wear and damage 

INSTALLATION 
1. Install the pedal pad and cushion to the brak e pedal. 

BR-29 
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~·" 

Twist and bend 

@--Wear 
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2. Insert the bushes into the brake pedal. 
3. Apply a thin film of MP grease to the spacer. Insert the 

spacer into the bush. 

4. Apply a thin film of MP grease to the supporting section of 
the return spring. Install the return spring to the brake pedal. 

5. Hook the return spring to the pedal bracket. 

6. With the brake pedal aligned with the attaching hole, insert 
the attaching bolt. 

7. Tighten the attaching nut to the installation specified torque. 
Tightening Torque: 14.7-21.6 N·m 

(1.5- 2.2 kgf-m, 10.8- 15.9 ft-lb) 

BR-30 
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8. Connect the clevis to the brake pedal by means of the clevis 
pin. Install the cotter pin and bend its legs. 
NOTE: 

Be sure to bend the cotter pin beyond 90 degrees. 

9. Install the stop lamp switch. Adjust the brake pedal height. 
(See page BR-21.) 

10. Operate the brake pedal and check to see if any trouble 
exists . 

11. Install the instrument finish lower panel. 
(See the Body Section.) 
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FRONT BRAKE 
COMPONENTS 

39.2-49.0 
(4.0- 5.0, 23.9- 36.2) 

'P / 8.8- 12.7 

r------------------------------- l 1 

I~~ ~ 
I 

t~ !~ 
I 

L------------------------------- ' 

G) Bolt 
®Boot 
®Bolt 
® Bleeder plug 
® Body caliper 
® Cylinder slide bush 
(i) Bush dust boot 
® Front disc brake piston 
® Piston seal 

@ Set ring 
Ol Cylinder boot 
@ Antisqueal shim 

D: Tightening torque 
Unit : N·m (kgf·m, ft-lb) * : Non-reusable pans 

@ Disc brake pad guide plate 
81 Disc brake pad guide plate No. 2 
@ Antisqueal shim 
@ Mounting support 
@Washer 

BR-32 
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INSPECTION OF BRAKE PAD AND DISC 
1. Jack up the vehicle and support it with rigid racks. 

(As for the jack-up point and rigid rack supporting position, 
see Gl section.) 

2. Remove the front wheel. 

3. Detach the clamp from the brake hose clamp of the upper 
arm. 
NOTE: 
• Do not reuse the clip. 

4. Remove the caliper body attaching bolt 

5. Lift the caliper body . 

BR-33 
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6. Measure the brake pad thickness. 
New Part: 9 mm 
Minimum Umit: 1.5 mm 

If the measure value is lower than the minimum limit, replace 
the brake pad. 

7. Inspection of brake pad 
( 1) Remove the brake pad. 
NOTE: 

Be very careful not to disengage the disc brake pad 
guide plate during this operation. 

(2) Inspect the brake pad surface for burning. 
If the brake pad exhibits burning, replace the brake 
pad. 

8. Replacement of brake pad 
NOTE: 
• When replacing the brake pad be sure to replace the 

pads inside and outside for both the right and left sides 
as a set. This replacement is required so as to prevent 
the vehicle from pulling to one side on application of the 
brakes. 

(1) Remove the antisqueal shims No.3 and No.4 from the 
brake pad. 

(2) Remove the antisqueal shims No.1 and No.2 from the 
brake pad. 

BR-34 

Inner pad 

Inner pad 

~ 
~ 

Outer Pad 

Outer Pad 

• 

• 

• 

• 
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(3) Clean the antisqueal shims No.1, No.2, No.3 and No.4. 
Inspect them for damage. 
Replace any shim which exhibits damage. 

(4) Apply anti-squeal grease to the both side of antisqueal 
shims No.1 and No.2 . 

(5) Install the antisqueal shims No.1 and No.2 to a new 
brake pad. 

(6) Apply anti-squeal grease into the slit of the antisqueal 
shim. 
Filling Amount: Antisqueal shim No. 1 0.8 - 1.3 grams 
Filling Amount Antisqueal shim No. 2 0.6 - 1.1 grams 

(7) Install the antisqueat shims No.3 and No.4 to the brake 
pad . 

9. Inspection of brake disc 
NOTE: 
• Never allow any oil to get to the disc and/or pad surface. 

BR-35 
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No.4;:::1~ 
No1~ 

No.2 F 
No.3 
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(1) Ensure that the disc surface exhibits no damage, such 
as abnormal wear and cracks. 
If any damage exists on the disc surface, replace the 
disc. (See the front axle & suspension system.) 

(2) Measure the disc thickness. Ensure that the measured 
value is above the minimum limit. 

UNIT· mm 

Standard Ventilation 

New parts thickness 12.5 18.0 

Minimum limit thickness 11.5 17.0 

Difference in disc thickness 
on the same circumference: Not to exceed 0.015 mm 

If the measured value is less than the minimum limit, 
replace the disc. 
(See the front axle & suspension system.) 

(3) Ensure that the runout of the brake disc is within the 
allowable limit. 
Allowable Runout Limit: 0.15 mm 

NOTE: 
Measuring point should be point 1 0 mm inward from 
outer periphery of rotor. 

10. Inspection of disc brake pad guide 
(1) Ensure that no damage exists on the disc brake pad 

guide. 
If any damage is present, replace the disc brake pad 
guides. 

(2) Install the pad to the mounting support. 
NOTE: 
• The pad equipped with the warner should come at the 

inside of the vehicle. 
• Never allow any oil to get to the pad. 

BR-36 
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(3) Turn the pad in the rotating direction to ensure that no 
excessive looseness exists. 
If any excessive looseness exists, replace the disc 
brake pad guides. 

11. Installation of caliper 
(1) Inspect the caliper piston for brake fluid leakage. 
NOTE: 
• If fluid leakage is present, repair the fluid leakage . 

(2) Push the caliper piston to the cylinder side. 
NOTE: 
• Prior to this operation, drain the brake oil, as required, 

so that no brake oil overflows from the brake reservoir 
tank during this operation. 

(3) Install the caliper on the brake pad. 
NOTE: 
• Care must be exercised not to bring the caliper into 

contact with the antisqueal shims during this operation. 

(4) Install the caliper attaching bolt and tighten it to the 
specified torque. 
Tightening Torque: 31.4 - 41.2 N·m 

(3.2- 4.2 kgf-m, 23.1 - 30.4 ft-lb) 

BR-37 
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12. Connect the brake hose to the upper arm bracket. Install 
the new clip. 

13. Perform brake tests on a brake tester. 

REMOVAL OF BRAKE CALIPER 
1. Jack up the vehicle and support it with safety stands. 

(As for the jacking-up points and supporting points for the 
safety stands, see page Gl section.) 

2. Remove the front wheeL 
(See page FS-27.) 

3. Drain the brake fluid of the caliper from the air bleeder plug. 

4. Disconnect the brake hose from the caliper. 
NOTE: 
• Since the brake fluid flows out, receive the brake fluid 

with an adequate container. 

CAUTION: 
Never reuse the removed gaskets. 

5. Remove the brake caliper attaching bolts. 

BR-38 

• 

• 

• 
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• 6. Remove the brake caliper from the mounting support. 

• 

• 

• 

7. Remove the brake pads . 

8. Remove the brake mounting. support. 

9. Remove the disc brake pad guide plates from the brake 
mounting support . 

DISASSEMBLY OF CALIPER 
1. Remove the rubber boot from the caliper. 
2. Pull out the cylinder slide bush. 
3. Remove the bush dust boot. 

BR-39 
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4. Remove the boot set ring. 
NOTE: 

Never reuse the removed set ring. 

5. Insert a suitable cloth or a wooden block in front of the 
piston. Then, pull out the piston by applying compressed 
air from the brake hose connecting section. 
WARNING: 

Since the piston jumps out strongly when applying com
pressed air, care must be exercised so that your fingers 
or the like may not be caught in. 
Be sure to put on safety goggles when using com
pressed air. 

6. Remove the piston seal from the cylinder section. 
NOTE: 
• Never reuse the removed piston seal. 

7. Remove the rubber boot from the piston. 
NOTE: 

Never reuse the removed boot. 

INSPECTION 

1. Ensure that the mounting support exhibits no damage, such 
as cracks and/or wear. 
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2. Ensure that the caliper exhibits no damage, such as cracks 
and wear. 

3. Ensure that the caliper and inner surface of the piston 
exhibit no damage, such as rust and/or scratches. 

4. Ensure that the piston exhibits no damage, such as rust and 
scratches . 

5. Ensure that the cylinder slide bush, bush dust boot and 
rubber boot exhibit no damage, such as rust and scratches. 

6. Ensure that the pad guide plates exhibit no wear or 
damage. 

ASSEMBLY OF CALIPER 
1. Wash the reassembling parts and dry them with com

pressed air. 
WARNING: 
• Be sure to put on safety goggles when using com

pressed air . 
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2. Apply rubber grease to the piston seal. Install the piston 
seal to the cylinder. 
CAUTION: 

Never reuse the piston seal. 
• Be very careful not to scratch the edge of the piston seal. 

3. Apply rubber grease to the new cylinder boot. Install the 
cylinder boot to the piston. 
CAUTION: 
• Never reuse the cylinder boot. 

4. Apply rubber grease to the piston sliding surface. 

5. Insert the piston into the cylinder. 
6. Fit the cylinder boot into the groove at the cylinder side. Fit 

the set ring into the groove of the cylinder boot. 
CAUTION: 
• Never reuse the set rings. 

7. Insert the bush dust boot into the caliper. 
8. Apply rubber grease to the cylinder slide bush. Insert the 

cylinder slide bush into the bush dust boot. Then, fit both 
edge sections of the bush dust boot into the groove sec
tions of the cylinder slide bush. 

9. Install the rubber boot to the caliper. 

INSTALLATION OF BRAKE CALIPER 
1. Install the disc brake pad guide plates to the brake mount· 

ing support. 
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2. Install the brake mounting support to the steering knuckle 
by attaching bolts with new spring washers interposed. 

Tightening Torque: 68.6- 88.3 N-m 
(7.0 - 9.0 kgf-m, 50.6 - 65.1 1!-lb) 

3. Install the brake pad to the brake mounting support . 

4. Apply rubber grease to the brake mounting support pin. 

5. Install the brake caliper to the mounting support. Place the 
mounting support over the brake pad . 
NOTE: 
• Be very careful not to damage the antisqueal shim 

during this operation. 

6. Tighten the brake caliper attaching bolts. 
Tightening Torque: 31.4-41.2 N·m 

(3.2 - 4.2 kgf-m, 23.1 - 30.4 1!-lb) 

7. Ensure that each boot of the caliper exh'ibits no damage, 
such as cracks. Also, ensure that no turning-over is present 
at the fitting section of each boot. 
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8. Connect the brake hose to the caliper with new gaskets 
interposed. 

Tightening Torque: 20.6 • 26.5 N-m 
(2.1 -2.7 kgl-m, 15.2 -19.5 ft-lb) 

CAUTION: 
• Never reuse the gaskets. 

9. Perform brake air bleeding. 
(See page BR-24.) 

10. Perform the brake test, using a brake tester. 
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• REAR BRAKE 
COMPONENTS 

• 

• 

• 

(i) Shoe hold down spring pin 
® Hole plug 
® Rear brake backing plate S/A 
@ Bleeder plug 
@ Rear wheel brake cylinder assy 
® Rear wheel cylinder cap kit 
® Compression spring 
@ Rear brake shoe 
® Shoe hold down spring 
@ Tension spring 

@ Tension spring 

c:::J: Tightening torque 
Unit : N-m (kgf-m, ft-lb) * : Non~reusable parts 

@ Tension spring No.2 
@ Parking brake shoe lever S/A 
@ Rear brake shoe 
@ Parking brake lever pin 
@Bolt 
@ Automatic adjust lever 
@ Tension spring 
0 Parking brake shoe strut 
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DISASSEMBLY 
CAUTION: 

Make sure that no lubricant, such as grease, gets to the 
brake shoe and/or drum surfaces. 

1. Jack up the vehicle and support it with safety stands. 
(As for the jacking~up points and supporting points for the 
safety stands, see page Gl section.) 

2. Remove the rear wheel. 
NOTE: 

Be sure to loosen the attaching bolts evenly over two or 
three stages in the sequence indicated in the right figure. 

3. Remove the brake drum. 
If any difficulty is encountered in removing the brake drum, 
install the bolts (M10 x 1.25) to each bolt hole, as indicatec 
in the right figure. 

The brake drum can be detached easily when the bolts are 
tightened alternately. 

4. Detach the tension springs from the trailing side shoe, using 
the following SST and remove the tension springs. 

SST: 09921-00010-000 
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5. Detach the shoe hold down spring pin and hold down 
spring at the trailing side. 

6. Remove the shoe at the trailing side from the backing plate . 

7. Remove the shoe at the trailing side from the tension spring. 
8. Remove the tension spring from the shoe at the leading 

side. 

9. Remove the tension spring, using the following SST. 
SST: 09921-0001 0-000 

10. Remove the automatic adjusting lever . 
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11. Remove the parking brake shoe strut. 

12. Remove the hold-down spring and pin of the leading side 
shoe. 

13. Remove the leading side shoe from the backing plate. 

14. Loosen the lock nut of the parking brake lever adjusting 
screw. Fully loosen the adjusting screw. 

15. Disconnect the parking brake cable from the parking brake 
shoe lever. 

16. Drain the brake fluid by loosening the rear wheel cylinder 
air bleeder plug. 
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.17. Disconnect the brake pipes from the rear wheel cylinder, 
using a brake pipe spanner. 

• 

• 

• 

18. Remove the rear wheel cylinder from the backing plate . 

19. Removal ot parking brake cable 

20. 

( 1) Remove the parking brake cable clamp bolt. 
(2) Pull out the parking brake cable from the backing plate 

by retracting the pawl of the parking brake cable. 

Disassembly of leading side shoe 
(1) Remove the "C" washer . 
NOTE: 
• Never reuse the MC" washer. 

(2) Remove the parking brake shoe lever and parking 
brake lever pin. 

(3) Remove the washer and automatic adjusting lever pin . 
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21. Disassembly of rear wheel cylinder 
(1) Remove the wheel cylinder boots. 
(2) Remove the wheel cylinder pistons. 
(3) Remove the piston cup. 
(4) Remove the compression spring. 

22. Removal of brake backing plate 
(See the Rear Axle section.) 

INSPECTION 
NOTE: 
• When replacing the brake shoe, be sure to replace the 

leading and trailing shoe for both the right and left side 
as a set. This replacement required so as to prevent the 
vehide from pulling to one side on application of the 
brakes. 

1. Check of brake drum 
{1) Ensure that the brake shoe contact surface exhibits no 

defect. such as severe roughness and abnormal wear. 
If any defect is present, replace the brake drum with a 
new one. 

(2) Measure the inner diameter of the brake drum. Ensure 
that the measured value is less than the maximum limit. 
If the measured value is greater than the maximum limit. 
replace the brake drum with a new one. 
Standard: 254.00 mm 
Maximum Limit: 256.00 mm 

(3) Ensure that the brake drum exhibits no damage. such 
as cracks. 
If any damage is present, replace the brake drum. 
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2. Check of brake shoe 
(1) Ensure that the remaining amount of the brake lining 

exceeds the minimum limit. 
If the remaining amount is less than the minimum limit, 
replace the brake lining as a set. 
Standard: 5 mm 
Minimum Limit: 1 mm 

(2) Ensure that each brake shoe contact surface exhibits 
no defect, such as abnormal wear and cracks. 
If any defect is present, replace the brake shoe as a 
set. 

3. Check of brake backing plate 
(1) Ensure that the brake shoe contact surface exhibits no 

abnormal wear. 
(2) Ensure that the backing plate exhibits no damage, such 

as bend. 
If any defect is present, replace the backing plate. 
(See the Rear Axle section.) 

4. Check of wheel cylinder 
CAUTION: 
• Never reuse the cups and boots. 

( 1) Ensure that the inner surface of the wheel cylinder ex
hibits no rust and scratches. 
Jf any rust or scratch is present, replace the wheel 
cylinder. 

(2) Ensure that no rust or scratch is present at the piston
to-cylinder contact surface and cup-to-cylinder contact 
surface. Also, ensure that the brake shoe contact sur
face exhibits no abnormal wear. 
If any rust or scratch is present, replace the piston 

(3) Ensure that the compression spring exhibits no 
damage, such as flattened condition. 
If any damage is present, replace the compression 
spring . 
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( 4) Ensure that the free length of the compression spring is 
more than the minimum limit. 
Standard: 57 ± 1.5 mm 

5. Check of related parts 
( 1) Ensure that the tension springs exhibit no damage, such 

as wear and flattened condition. 
(2) Ensure that the parking brake strut exhibits no wear and 

rust. Also, ensure that the screw turns smoothly. 
(3) Ensure that each of the levers, pins and so forth exhibits 

no damage, such as wear. 
If any defect is present, replace the defective parts. 

ASSEMBLY 
CAUTIO~: 

• Make sure that no lubricant, such as grease, gets to the 
brake shoe and/or drum surfaces. 

1. Clean the backing plate. 

2. Installation of wheel cylinder 
(1) Thinly apply rubber grease to the pistons and cup. 

Assemble the pistons and cup to the cylinder together 
with the compression spring. 

CAUTIO~: 

• Make sure that the cup is installed in the correct direc
tion. The cup should be assembled so that its protruding 
surface may face toward the piston. 

(2) Install the boot to the cylinder. Assemble the boot to the 
piston. 
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(3) Apply the Three Bond 11058 to the wheel cylinder in
stallation surface of the backing plate. 

(4) Install the wheel cylinder to the backing plate. 
Tightening Torque: 7.8 - 11.8 N·m 

(0.8 - 12 kgt-m, 5.8 - 8.7 ft·lb) 

(5) Connect the brake tube to the wheel cylinder. 
Tightening Torque: 12.7-17.7 N-m 

(1.3- 1.8 kgf-m, 9.4- 13.0 ft-lb) 

3. Assembly of shoe at leading side 
(1) Install the washer and automatic adjusting lever pin . 

Tightening Torque: 2.55 - 4.9 N-m 
(0.26- 0.5 kgf-m, 18.8- 3.62 ft-lb) 

(2) Thinly apply brake grease to the parking brake lever 
pin. Install the parking brake lever pin to the shoe. 

(3) Install the parking brake lever to the pin. 
(4) Install a new "C" washer to the parking brake lever pin. 

Bend the MC" washer by means of pliers, until both ends 
of the ~en washer come in contact with each other. 

NOTE: 
• NEVER reuse the "C" washer . 
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4. Assembly of brake shoe at leading side 
(1) Apply a thin film of brake grease to the shoe contact 

surface of the backing plate. 
(2) Apply a thin film of brake grease to the pawl section of 

the wheel cylinder piston. 

(3) Connect the parking brake cable to the backing plate. 
(4) Install the cable clamp. 

(5) Connect the parking brake cable to the parking brake 
lever. 

NOTE: 
• Be very careful not to bend the parking brake cable by 

applying undue force to it 

(6) Apply the Three Bond 1105S.. to the head section of the 
hold down spring pin. 

(7) While holding the shoe toward the backing plate, install 
the shoe to the backing plate by means of the shoe hold 
down spring pin and shoe hold down spring. 

NOTE: 
• Make sure that the head of the shoe hold down spring 

pin is positively frtted into the groove of the shoe hold 
down spring. 
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(8) Disassemble the parking brake shoe strut. Apply a thin 
film of brake grease to each sliding section. Assemble 
the parking brake shoe strut. 
Tightening Torque: 2.6- 3.9 N·m 

(0.26 - 0.4 kgf-m, 1.88 - 2.9 ft-lb) 

(9) Connect the parking brake shoe strut to the shoe . 

(1 0) Apply brake grease to each contact surface of the auto
matic adjusting lever. Install the automatic adjusting 
lever to the shoe. 

(11) Install the tension spring, using the following SST or a 
su:table lever . 
SST: 09921-0001-000 

5. Installation of shoe at trailing side 
(1) Install the tension spring to the shoe at the leading side. 
(2) Install the shoe at the trailing side to the tension spring . 
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(3) Lift the shoe at the trailing side over the backing plate. 

(4) Apply the Three Bond 11058 to the head section of the 
shoe hold down spring pin. 

(5) While holding the shoe at the trailing side toward the 
backing plate, install the shoe to the backing plate by 
means of the shoe hold down spring pin and shoe hold 
down spring. 

(6) Install the tension springs. 
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BRAKE 

6. Inspection 
Be sure to perform the following inspection to assure safe running. 
(1) Ensure that the rear brake is mounted I as indicated in the figure below. 

SECTIONAL VIEW 

Left side Right side 

WFE9Q.BR188 

(2) Inspect that lubricant, such as oil or grease, gets on the surface of the rear brake drum or brake 
lining. If lubricant gets on the surface, remove the lubricant. using abrasive paper . 

(3) Check that the rear wheel cylinder and brake tube attaching sections are tightened to the specified 
torque. Inspect the attaching sections for brake fluid leakage. 

WARNING: 
If the brake tubes are not installed correctly, it rnay cause brake failure . 
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7. Install the brake drum. 
Attach the brake drum to the axle shaft. Tap the brake drum 
li into the axle shaft, hammer or the like. 

NOTE: 
When assembling the axle shaft, never apply impact 
strong enough to produce traces inside the bearing. 
Moreover, be very careful not to damage the oil seal 
provided at the housing end. 

• If paint was removed during the installation, be sure to 
apply chassis black to such areas to prevent rust forma· 
tion. However, no paint should be applied to the 
threaded portions. 

8. Install the wheel. Tighten the attaching bolts to the specified 
torque evenly over two or three stages in the sequence 
indicated in the right figure. 

Tightening Torque: 88.3 - 118 N·m 
(9.0 - 12 kgf-m, 65.1 - 87.0 ft-lb) 

9. Screw in the parking brake lever adjusting screw lock nut 
about halfway. 

10. Repeat the pulling/returning operation of the parking brake 
lever, until no clicking noise is emitted from the brake drum. 
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• 11. 

12. 

13. 

14. 
15. 

• 

• 

• 

Turn the wheel. At this time, ensure that the brake is not 
dragging. 
Perform brake air bleeding. 
(See page BR-24.) 
Perform the brake fluid leakage check. 
(See page BR-22.) 
Perform the brake test, using a brake tester. 
Adjust the height of the parking brake lever. 
(See page BR-93.) 
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BRAKE MASTER CYLINDER 
COMPONENTS 

~ 
~ 
6-
~ 

~ 
5.4-6.9~ 
(0.55- 0.70, 
4.0- 5.1) 

<D Set bolt 
®Snap ring 
® Piston master cylinder No.1 
@ Piston master cylinder No.2 
®Hose clamp 

D: Tightening torque 
Unit: N-m (kgf-m, ft-lb) * : Non-reusable parts 

® Master cylinder reseiVoir subassembly 
(!) Master cylinder reservoir float 
® Reservoir diaphragm 
® Spacer 
@ Reservoir filler cap 
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REMOVAL 
CAUTION: 

If the brake fluid is spilled inadvertently over the paint~ 
finish surface of the vehicle, quickly wipe off the brake 
fluid. In addition, wipe the affected area, using white 
gasoline or the like. 

1. Drain the brake fluid from the rear and front wheel cylinder . 

2. Disconnect the brake fluid level switch connector. 

3. Disconnect the. brake tubes from the master cylinder, using 
a flare nut wrench . 

4. Remove the brake master cylinder from the brake booster 
by removing the brake master cylinder attaching nuts . 
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5. Remove the piston set bolt. 
NOTE: 
• Do not apply excessive force when installing the cylinder 

to a vise. 

6. While holding the piston by hand, remove the snap ring. 
CAUTION: 
• Do not scratch the cylinder bore surface. 

7. Remove the brake master cylinder piston No.1. 

8. Remove the brake master cylinder piston No.2 by blowing 
air from the brake pipe connecting hole. 

9. Remove the reservoir filler cap. Take out the float. 
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10. Remove the reservoir tank by loosening the reservoir tank 
hose clamp. 

11. Remove the spacer together with the reservoir diaphragm 
from the reservoir filler cap . 

12. Remove the reservoir diaphragm from the spacer. 

INSPECTION 
1. Check of master cylinder 

{1) Ensure that the inner surface of the master cylinder 
exhibits no scratches. 

(2) Ensure that each part of the master cylinder exhibits no 
damage, such as deformation. 

2. Check of reservoir tank 
(1) Ensure that the reservoir tank exhibits no damage, such 

as cracks. 
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(2) Ensure that continuity exists between the terminals of 
the connector when the float is put in the reservoir tank. 
Also, ensure that no continuity exists when the float· is 
taken out from the reservoir tank. 
If nat, replace the reservoir tank. 

3. Inspection of reservoir tank cap 
(1) Ensure that the reservoir tank exhibits no damage, such 

as cracks. 

(2) Ensure that the reservoir diaphragm exhibits no 
damage, such as cracks and holes. 

(3) Ensure that the spacer exhibits no damage, such as 
cracks. 

ASSEMBLY 
1. Install the reservoir diaphragm to the spacer. 

NOTE: 
• Be sure to fit the reservoir diaphragm to the recessed 

section of the spacer. 
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2. Install the spacer together with the reservoir diaphragm to 
the reservoir tank cap. 
NOTE: 
• Fit the pawl section of the spacer into the reservoir tank 

cap securely. 

3. Install the reservoir tank to the master cylinder. Tighten the 
clamp. 

Tightening Torque: 5.4 - 6.9 N-m 
(0.55- 0.70 kgf-m, 4.0-5.1 ft-lb) 

4. Insert the float in the reservoir tank. Install the reservoir tank 
cap. 

5. Apply brake fluid to the piston cups indicated in the right 
figure . 

6. Apply rubber grease to the piston cups indicated in the 
right figure . 
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7. Insert the piston No.2 into the master cylinder. 

8. Insert the piston No.1 into the master cylinder. 

9. While holding the piston No.1 by hand, install a new snap 
ring. 
NOTE: 
• Never reuse the snap ring. 

10. Install the set bolt to the master cylinder with a new gasket 
interposed. 

Tightening Torque: 6.9- 10.8 N-m 
(0.7 - 1.1 kgf-m, 5.1 - 8.0 ft-lb) 

11. Ensure that the gasket at the brake booster side exhibits no 
damage. 
If any damage is present, replace the gasket. 
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• 12. Adjust the clearance between the brake booster push rod 
and the master cylinder. 

• 

• 

• 

(See page BR-82.) 

13. Install the master cylinder to the brake booster. Tighten the 
attaching nuts evenly to the specified torque over two or 
three stages. 

14. 

Tigh1eningTorque: 10.2-15.3 N·m 
(1.04- 1.56 kgf-m, 7.52- 11.3 fb-lb) 

NOTE: 
• The installation section at the vehicle exterior side 

should be tightened together with the connector bracket 
of the brake fluid level switch. 

Connect the brake tubes to the master cylinder. Tighten the 
flare nut to the specified torque, using a flare nut wrench. 

Tigh1eningTorque: 12.7-17.7 N·m 
(1.3- 1.8 kgf-m, 9.4- 13.0 ft-lb) 

15. Reconnect the brake fluid level switch connector . 

16. Fill brake fluid to the reservoir tank. 
Specified Brake Fluid: DOT 3 or SAEJ - 1703 

17. Perform air bleeding. 
(See page BR-24.) 

18. Ensure that no brake fluid leakage is present. 
19. Check and adjust the brake pedal height. 

(See page BR-21.) 
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BRAKE BOOSTER 
COMPONENTS 

®
<D •E" ring 

Gasket 
® Booster bod 
® Tie rod sealy 

®
@ Seal plate 

Snap ring 
~ Spring retainer 
® T~ster spring 
@ 1e rod boot 
(j)l Reaction ring 
@ Reaction rubbe 
@ Booster piston r 

Snap ring 

G Tie rod 
® "O"ring 
~ Bush stopper 
lUI Bush 
® Piston seal 

* 

: ~~phragm band 

Non-reu sable parts 

~ Clevis master c · 
@ ~ooster operati~~n: pu_sh rod ~ 

8

1ement r adjusting nut 

'6' ooster · ® Poppet ~ron stop ring ve complete 
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• REMOVAL 
NOTE: 

• 

• 

• 

• If any brake fluid gets on the painting surface, immedi
ately wipe off the brake fluid and wash the painting 
surface with water. 

1. Remove the master cylinder. 
(See page BR-<;1.) 

2. Disconnect the brake booster hose from the brake booster. 

3. Remove the cotter pin. Remove the clevis pin . 

4. Remove the brake booster attaching nuts . 
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5. Remove the brake booster from the dash panel. 
CAUTION: 
• Be very careful not to damage the brake tubes. 

6. Remove the gasket from the brake booster. 

DISASSEMBLY 
1. Remove the "E" ring. 

NOTE: 
• Never reuse the "E" ring. 

2. Remove the gasket. 
NOTE: 

Never reuse the gasket. 

3. Remove the booster body from the booster housing, using 
a standard screwdriver or the like. 
NOTE: 
• Be very careful not to deform the booster body and 

booster housing. 

4. Remove the booster piston rod. 
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• 5. Remove the tie rod seal, using a minor screwdriver or the 

• 

• 

• 

like. 
NOTE: 
• Never reuse the tie rod seal. 

6. Remove the tie rod seal plate, using a magnet finger or the 
like. 

7. While holding the spring retainer, remove the snap rings . 

8. Remove the spring retainer and booster spring from the 
booster piston. 

9. Remove the reaction ring, rubber and reaction plate . 

10. Remove the tie rod boot from the tie rod and piston . 

BR-71 
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BRAKE 

11. Remove the booster piston from the booster housing. 

12. Remove the snap rings. Remove the tie rod from the booster 
housing. 

13. Remove the ~a" ring from the booster housing. 
NOTE: 
• Never reuse the "0" ring. 

14. Remove the bush retainer. 
NOTE: 
• Never reuse the bush retainer. 

15. Remove the bush and piston seal from the booster housing. 
NOTE: 
• Never reuse the piston seal. 

BR-72 
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BRAKE 

• 16. Remove the diaphragm band. Remove the d'1aphragm. 

17. Loosen the lock nut. Remove the clevis and lock nut. 

• 
18. Loosen the lock nut. Remove the lock nut and adjusting nut. 

19. Remove the element from the booster piston . 

• 
20. Remove the booster piston stop ring . 

• BR-73 
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21. Remove the poppet valve assembly from the booster pis
ton. 

NOTE: 
• If any difficulty is encountered in drawing out the poppet 

valve, lighHy tap the poppet valve from the back side of 
the piston with a suitable rod interposed. 

22. Remove the circular internal ring from the booster body. 
NOTE: 
• Never reuse the circular internal ring. 

23. Remove the booster plate and seal from the booster body. 
NOTE: 
• Never reuse the booster plate and seal. 

BR-74 
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• INSPECTION 

• 

• 

• 

Check the following parts. Replace any defective parts. 

Deformation and damag 

Deformation and damage 

Cracks and damage 

Flattened condition and damage 

'" ~1 Deformation and damage 

Deformation and damage 
Damage 

Flattened condition and damage ,[)@j ~ ,t::~·-
""""'~.l''-'r II~ we., and damage 

Deformation and damage 

l Deformation and damage 

Deformation and damage 

Restriction and contamination 

Deterioration, cracks and damage 

ASSEMBLY 
NOTE: 
• Be sure to use the silicone grease furnished in the gas

ket kit. 

1. Thinly apply silicone grease to the inner surfaces of the 
booster plate and seal. 
NOTE: 

Be sure to use a new booster plate and seal. 
• If silicone grease has been already applied to those new 

parts, it is unnecessary to pertorm this step. 

2. Install the booster plate and seal to the booster body . 

BR-75 
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3. Place the circular internal ring on the booster body. 

4. While applying a box wrench having a suitable outer 
diameter on the circular internal ring, press the circular 
internal ring into the booster body. 

5. Thinly apply silicone grease to the poppet valve at the 
section indicated in the right figure. 

6. Insert the poppet valve into the piston. 

7. While pushing the booster piston stop ring toward the pop
pet valve, install the booster piston stop ring to the piston. 
NOTE: 
• Make sure that the stop ring is securely fitted into the 

groove of the piston inner surface. 

BR-76 
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• 8. Install the element to the booster piston. 

• 

• 

• 

9. Install and temporarily tighten the Jock nut and adjusting 
nut. 

10. Install and temporarily tighten the lock nut and clevis. 

11. Install the diaphragm to the piston while aligning the 
diaphragm with the cut-out section . 

12. Install the diaphragm stopper to the diaphragm in such a 
way that its connection may not be aligned with the cut- out 
section . 
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13. Thinly apply silicone grease to the piston seal. 

14. Install the piston seal to the booster housing. 
NOTE: 

Be sure to use a new piston seal. 

15. Install the bush to the booster housing. 

16. Ughtly fit the bush retainer to the booster housing. 
NOTE: 

Be sure to use the new bush retainer. 

17. Press the retainer into the booster housing, using a box 
wrench having a suitable outer diameter or the like. 

18. Install the "OH ring to the booster housing. 
NOTE: 

Be sure to use the new ~o" ring. 

BR-78 
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• 19. Install the tie rod to the booster housing. 

• 

• 

• 

20. Secure the tie rod to the booster housing with a snap ring. 
NOTE: 
• Be sure to use a new snap ring. 
• Make sure that the snap ring is securely fitted into the 

groove section of the booster housing . 

21. Install the booster piston to the booster housing while align
ing the protruding section of the diaphragm with the cut-out 
section of the booster housing. 

22. Assemble the tie rod boot to the tie rod and piston. 
NOTE: 
• Be sure to use a new tie rod boots. 

Be very careful not to damage the rod boot by the 
threaded portion of tie rod. 

23. Install the reaction plate to the booster piston. 
NOTE: 
• The reaction plate should be assembled in such a way 

that the recessed side may come at the piston side . 
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24. Thinly apply silicone grease to the rubber surface. 
NOTE: 
• Never reuse the rubber. 

25. Install the rubber and reaction ring to the booster piston. 

26. Place the booster spring and retainer on the piston. 

27. Align the recessed section of the retainer with the direction 
of the tie rod connecting section. 

28. While holding the retainer, install the snap ring. 

29. Install the tie rod seal plate to the tie rod section. 
30. Thinly apply silicone grease to the tie rod seal. Install the 

tie rod seal to the tie rod section. 
NOTE: 
• Make sure that the lip surface of the oil seal faces up

ward. 
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• 

• 

• 

• 

31. Apply a small amount of silicone grease to the forward end 
of the reaction ring shaft. 

32. Install the booster piston rod. Apply a small amount of 
silicone grease to the forward end of the booster piston rod. 

33. Install the booster body to the booster housing while align
ing the cut-out section. 
NOTE: 
• Slowly and completely fit tile booster body with the hous

ing . 

34. Install the gasket to the booster body. 
35. Install the new ~E" rings. 

NOTE: 
Do not reuse the "E" rings. 

36. Apply negative pressure to the brake booster, using aMity
Vac. At this time, ensure that no air leakage is present. 
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ADJUSTMENT OF PUSH ROD CLEARANCE 

Booster push rod 
clearance 

1. Place the following SST on the master cylinder. Adjust the 
central rod of the SST so that it may contact with the bottom 
of the piston. 

SST: 09737-87001-000 

CAUTION: 
• Be very careful not to allow the SST or rod to tilt. Failure 

to observe this caution may lead to brake malfunctioning. 

2. Apply a negative pressure of 500 mmHg to the brake 
booster, using a MityVac or the like. 

3. Place the SST which was adjusted at the step 1 on the brake 
booster in a turned-over state, as shown in the right figure. 
Ensure that the clearance between the push rod and the 
SST is zero. 
If not. adjust the push rod height. 
NOTE: 
• This operation should be performed with the gasket in

stalled. 

BR-82 
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• 

• 

• 

• 

4. Adjustment of push rod height 
Loosen the lock nut. While preventing the push rod from 
turning, turn the adjusting nut, until the push rod height 
becomes the same height as at the step 3. 

5. Tighten the lock nut, while preventing the adjusting nut from 
turning. 

Tightening Torque: 20.4 - 30.6 N·m 
(2.08- 3.12 kgf-m, 15.1 - 22.5 ft-lb) 

INSTALLATION 
1. Install a new gasket to the dash panel installation surface 

of the brake booster . 

2. Install the brake booster to the dash panel in such a way 
that the brake booster hose connection may be positioned 
as indicated in the fight figure and that the clevis may be 
incorporated into the brake pedal. 
NOTE: 

Be very careful not to deform the brake pipe. 

3. Tighten the brake booster attaching nuts. 
Tightening Torque: 9.8- 15.7 N-m 

(1.0 - 1.6 kgf-m, 7.2 - 11.6 tt-lb) 

4. Connect the clevis to the brake pedal by means of the pin. 
Install the cotter pin to prevent the pin from dropping. 
NOTE: 

Be sure to bend the cotter pin beyond 90 degrees. 
Be sure to apply chassis grease to the pin . 

BR--83 
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5. Connect the brake booster hose to the brake booster as 
indicated in the right figure. Install a new hose band. 
CAUTION: 

The hose should be connected in such a way that the 
arrowheaded direction may face toward the engine side. 
Failure to observe this caution may lead to booster mal
functioning. 
Be sure to insert the hose up to the bottom of the spool 
at tile inner side. 

• Be sure to install the hose band between the spools. 

6. Adjust the brake pedal height. 
(See page BR-26.) 

7. Install the master cylinder. 
(See page BR-66.) 
CAUTION: 

Prior to the installation of the master cylinder, be sure to 
adjust the brake booster push rod clearance. 

CHECK OF CHECK VALVE 
1. Remove the booster vacuum hose bands. Remove the 

booster vacuum hose. 

2. Connect a MityVac to the booster vacuum hose as indi
cated in the right figure. Apply negative pressure. Ensure 
that negative pressure is applied and the applied pressure 
is maintained. 
If not, replace the booster vacuum hose. 

BR-84 
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• 

• 

• 

3. Blow air into the booster vacuum hose from the booster 
side. Ensure that air continuity exists. 
If not. replace the booster vacuum hose. 

4. Connect the brake booster hose as indicated in the right 
figure. Install new hose bands. 
CAUTION: 
• The hose should be connected in such a way that the 

arrowheaded direction may face toward the engine side. 
Failure to observe this caution may lead to booster mal
functioning . 

• Be sure to insert the hose up to the bottom of the spool 
at the inner side. 

• Be sure to install the hose band between the spools . 
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PARKING BRAKE 
COMPONENTS 

CD Parking brake control handle assy 
® Parking brake switch 
® Parking brake hole shield 
@ Parking brake lever dust cover 
@ Parking brake dust cover 
® Parking brake equalizer 
(.!) Parking brake plunger pin 
®Collar 

@Nut 
@Nut 
@Clamp 
@Clamp 
@Clamp 
@Clamp 

c:::J: Tightening torque 
Unit : N·m (kgf-m, ft-lb) * : Non-reusable parts 

@ Parking brake cable assy 
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• REMOVAL 
CAUTION: 

• 

• 

• 

• Be very careful not to damage the cable. 
• Be sure not to deform the cable by applying undue force 

to it. 

1. Jack up the vehicle and support it with safety stands. 
(See Gl section.) 

2. Loosen the lock nut of the parking brake lever adjusting nut. 

3. Remove the lock nut and adjusting nut. 
4. Remove the collar. 
5. Detach the cable clamp c!ip. 

NOTE: 
• Do not reuse the clip. 

6. Disconnect the parking brake cable from the bracket and 
remove it from the equalizer . 

7. Pull out the parking brake plunger from the equalizer. 
Remove the parking brake plunger pin. 

8. Remove the parking brake cable clamps and bolts. 

BR-87 
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9. Disconnect the parking cable from the brake backing plate. 
(See the Rear Brake section.) 

1 0. Removal of console box 
(For details, see the Body section.) 
( 1) Remove the box hole cover, using a small-sized stand

ard screwdriver or the like. 

(2) Remove the console box attaching screws. 

(3) Lift the console box and disconnect the connectors of 
the door lock control sw"1tch and/or the power window. 
(On vehicles so equipped) 

(4) Remove the console box. 

11. Remove the rubber cap of the parking brake lever switch 
from the switch. 

BR-88 
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• 12. Push the parking brake lever switch to release the lock 
section. Then, remove the parking brake lever switch from 
the parking brake lever. 

• 

• 

• 

13. Remove the attaching bolts of the parking brake control 
handle. Then, remove the parking brake control handle from 
the vehicle . 

14. Remove the parking brake lever dust cover from the park
ing brake control handle. 

15. Remove the parking brake dust cover from the parking 
brake lever dust cover . 

16. Remove the parking brake hole shield from the parking 
brake lever dust cover . 

BR-ll9 
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INSPECTION 
1. Check of parking brake control lever 

(1) Ensure that the rack and pawl sections exhibit no wear 
or deformation. 

(2) Ensure that the pawl for the rack operates smoothly, 
interlocking with the release button. 

(3) Ensure that the screw section exhibits no damage. 
{4) Ensure that each staking section exhibits no excessive 

play. 
(5) Ensure that the lever section exhibits no damage, such 

as deformation. 

2. Inspection of parking brake lever dust cover 
Ensure that the parking brake lever dust cover exhibits no 
damage, such as cracks. 

3. Inspection of parking brake dust cover 
Ensure that the parking brake dust cover exhibits no 
damage, such as wear and cracks. 

4. Ensure that no damage, such as wear, is present at the 
parking brake equalizer, parking brake plunger pin, collar, 
adjusting nut and lock nut. 
Replace any defective part. 

5. Check of parking brake cable 
Ensure that the parking brake cable and rubber boot ex
hibits no damage, such as wear, cut and deformation. Also, 
ensure that the inner cable operates smoothly. 

INSTALLATION 
1. Install the parking brake hole shield to the parking brake 

lever dust cover. 

BR-90 
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• 

• 

• 

2. Assemble the parking brake dust cover to the parking 
brake lever dust cover. 

3. Insert the parking brake lever dust cover through the park
ing brake control handle . 

4. Install the parking brake control handle to the floor panel. 
Tighten the attaching bolts to the specified torque. 

Tig,tening Torque: 9.8 -15.7 N·m 
(1.0 - 1.6 kgt-m, 7.2- 11.6 ft-lb) 

5. Insert the parking brake switch into the parking brake lever . 

6. Put the rubber cap of the parking brake lever switch over 
the switch . 
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7. Installation of console box 
(See the Body section.) 
(1) Install the console box through the parking brake lever. 

(2} Reconnect the connectors of the door lock control 
switch and/or power window control switch. 
(On vehicles so equipped only) 

(3) Install the console box and tighten the attaching screws. 

(4) Install the console box hole cover. 

8. Install the parking brake to the brake backing plate. 
(See the Rear Brake section.) 

BR-92 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 9. Secure the parking brake cabte clamps by installing the 
attaching bolt. 

• 

• 

• 

NOTE: 
• The cable clamp should be installed in such a way that 

the gap between the parking brake cable and the fuel 
tank protector becomes at least 20 mm. 

10. Connect the parking brake cable to the equalizer. 
12. Install the parking brake plunger pin to the equalizer. Pass 

the parking brake plunger in place. 
13. Install the adjusting nut and lock nut to the plunger. 
14. Insert the parking brake cable to the bracket. Clamp the 

parking brake cable with new cable clamp clips. 
NOTE: 
• Never reuse the cable clamp clips. 

15. Remove the slack of the parking brake cable by pulling the 
parking brake lever with a force of around 30 - 40 kgf. 

16. Adjust the adjusting nut so that the working travel of the 
parking brake lever may become the specified value when 
the lever is pulled with a force of 25 kgf. 

Specified Working Travel of Parking Lever: 
4- 6 notches 
(with an operating force of 25 kgf applied) 

17. While preventing the adjusting nut from turning, tighten the 
lock nut to the specified torque. 

Tightening Torque: 3.9 - 6.9 N·m 
(0.4- 0.7 kgf-m, 2.9-5.1 ft-lb) 

BR-93 
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P & B VALVE (PROPORTIONING AND BY-PASS VALVE) 

INSPECTION 
1. Connect a suitable brake hydraulic pressure gauge to the 

front wheel brake. Perform air bleed"1ng. 
NOTE: 
• Be sure to follow the manufacturer's instructions of the 

brake hydraulic pressure gauge during the connection. 

2. Connect a suitable brake hydraulic pressure gauge to the 
rear wheel brake. Perform air bleeding. 
NOTE: 
• Be sure to follow the manufacturer's instructions of the 

brake hydraulic pressure gauge during the connection. 

3. With the brake pedal depressed, set the reading of the 
hydraulic pressure gauge installed to the front wheel brake 
to 10 kgf/cm2

. Ensure that the hydraulic pressure gauge 
installed to the rear wheel brake registers almost the same 
hydraulic pressure as that applied to the front wheel. 
If not. replace the P & B valve. 
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• 

• 

4. Apply a hydraulic pressure of 30 kg/cm2 or more to the front 
wheel brake by depressing the brake pedal. Ensure that 
the hydraulic pressure applied to the rear wheel brake is 
lower than that applied to the front wheel. 
If not, replace the P & B valve. 

5. Remove the brake hydraulic pressure gauge. Perform air 
bleeding. 
(See page BR-24.) 

REMOVAL 
1. Drain the brake fluid from the front and rear brake bleeder 

plugs. 
2. Remove the brake pipe from the P & B valve . 

3. Remove the P & B valve by removing the P & B valve 
attaching bolts. 

INSTALLATION 
1. Install the P & B valve and tighten the attaching bolts . 

Tightening Torque: 5.9 - 9.8 N-m 
(0.6- 1.0 kgf-m, 4.3 - 7.2 fl-lb) 

NOTE: 
• On air conditioner-equipped vehicles, be sure to tighten 

the drain hose clamp together with the varve. 

2. Connect the brake pipes to the P & B valve. 
Tightening Torque: 12.7-17.7 N·m 

(1.3 - 1.8 kgf-m, 9.4 - 13.0 fl-lb) 
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3. Fill brake fluid to the master cylinder. Perform air bleeding. • (See page BR-24.) 
4. Perform the brake fluid leakage test 
5. Perform the in-vehicle inspection. 
6. Perform the brake test on a brake tester. 

• 

• 

• 
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• SSTs (Special Service Tool) 
Shape Parts No. and Name Purpose Remarks 

~ 
09373-87001-000 Height adjustment of brake 

booster push rod 
Brake booster push rod gauge 

09921-0010-000 Removal/installation of 

~ 
tension spring 

Spring tension tool 

SERVICE SPECIFICATIONS 

Brake pedal height 216 ± 5 mm (0.83 ± 0.2 inch) 

Brake pedal free travel 1-3 mm (0.039- 0.12 inch) 

• Brake pedal reserve travel 80 mm (3.15 inches} or more 

Brake pad thickness 
New 9 mm (0.35 inch) 
Minimum limit 1.5 mm (0.06 inch) 

Brake disc thickness 
Solid New 12.5 mm {0.49 inch) 
Minimum limit 11.5 mm (0.45 inch) 
Ventilation New 18.0 mm {0.71 inch) 
Minimum limit 17.00 mm (0.006 inch) 

Brake disc runout limit 0.15 mm (0.006 inch) 

Brake drum inner diameter 
New 254 mm (10 inches) 
Minimum limit 256 mm (10.08 inches) 

Brake shoe thickness 
New 5 mm (0.2 inch) 
Minimum limit 1 mm (0.04 inch) 

Compression spring free length j o7 ± 1.5 mm (2.24 ± 0.06 inches) 

• Clearance between master cylinder and brake booster I 0.3 ± 0.2 mm {0.012 ± 0.008 inch) 

WFEOO BR354 
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BRAKE 

TIGHTENING TORQUE • Tightening component N.m kgf-m ft-lb 

Brake tube (Flare nut) 12.7- 17.7 1.3- 1.8 9.4- 13.0 

Air bleader plug 8.8- 12.7 0.9-1.3 6.5- 9.4 

Brake pedal x Brake pedal brake! 14.7-21.6 1.5-2.2 10.8-15.9 

Stop lamp switch lock nut 17.7- 29.4 1.8-3.0 13.0-21.7 

Brake booster push rod x Clevis 12.7 ± 2.6 1.3 ± 0.2 9.4±1.9 

Brake mounting support x Steering knuckle 68.6-88.3 7.0-9.0 50.6- 65.1 

Brake mounting support x Stud bolt 39.2-49.0 4.0-5.0 28.9-36.2 

Brake mounting support x Caliper body 31.4-41.2 3.2-4.2 23.1-30.4 

Brake hose x Caliper body 20.6-26.5 2.1-2.7 15.2-19.5 

Wheel cylinder x Brake tube 12.7- 17.7 1.3- 1.8 9.4- 13.0 

Backing plate x Wheel cylinder 7.8- 11.8 0.8-1.2 5.8-8.7 

Shoe x Automatic adjusting lever pin 2.55-4.9 0.26-0.5 1.88-3.62 

Parking brake shoe strut (screw) 2.6-3.9 0.26- 0.4 1.88-2.9 • Wheel hub nut 88.3-11.8 9.0- 12.0 65.1-87.0 

Master cylinder piston set bolt 6.9- 10.8 0.7- 1.1 5.1-8.0 

Master cylinder reservoir hose band 5.4- 6.9 0.55- 0.70 4.5-5.1 
. --- -··-

Master cylinder x Brake booster 10.2-15.3 1.04- 1.56 7.52- 11.3 

Master cylinder x Bral<.e tube 12.7- 17.7 1.3- 1.8 9.4- 13.0 

Brake booster lock nut x Adjust nut 20.4- 30.6 2.08-3.12 15.1 - 22.5 

Brake booster x Dash panel 9.8-15.7 1.0- 1.6 7.2- 11.6 

Parking brake control handle x Roor panel 9.8-15.7 1.0-1.6 7.2- 11.6 

Parking brake control handle x Lock nut 3.9-6.9 0.4- 0.7 2.9-5.1 

P&B valve x Foor panel 5.9-9.8 0.6- 1.0 4.3-7.2 

P&B valve x Brake tube 12.7- 17.7 1.3- 1.8 9.4- 13.0 

WfE9Q.8R35S 
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GENERAL INFORMATION 

IMPORTANT SAFETY NOTICE 
The vehicle is a machine comprising a great number of parts. Basically speaking, the vehicle is 
potentially hazard. However, one can handle it safely if he has the required knowledge. 

Correct service methods and repair procedures are very vital for assuring not only the safety and 
reliability of a vehicle, but also the safety of service personnel concerned. 

The methods and procedures contained in this manual describe in a general way the techniques 
which the manufacturer has recommended. Thus, they will contribute to ensuring the reliability of 
the products. The contents of the servicing operations come in a wide variety of ways. Moreover, 
techniques, tools and parts necessary for each operation are different widely from each other. 

• 

This manual does not cover all details of techniques, procedures, parts, tools and handling 
instructions which are necessary for these operations, for such coverage is impossible. Hence, any 
one who obtains this manual is expected first to make his responsible selection as to techniques, 
tools and parts which are necessary for servicing the vehicle concerned properly. Furthermore, he 
must assume responsibility for his actions in connection with his own safety. 

Therefore, one should not perform any service if he is not capable of making responsible selection • 
and/or if he can not understand the contents herein described, for this manual has been prepared 
for experienced service personnel. 

WARNINGS, CAUTIONS AND NOTES 

All these symbols have their specific purposes, respectively. 

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. 

The following list describes general WARNINGS: 

• Always wear safety glasses for eye protection. 
• Use safety stands whenever a procedure requires you to be under the vehicle. 
• Be sure that the ignition switch is always in the OFF position, unless otherwise required by· the 

procedure. 
• Set the parking brake when working on the vehicle. 
• Operate the engine only in a well-ventilated area to avoid the danger of carbon monoxide. 
• Keep yourself and your clothing away moving parts, when the engine is running, especially 

from the fan and belts. 
To prevent serious burns, avoid contact with hot metal parts such as the radiator, exhaust 
manifold, tail pipe, catalytic converter and muffler. 

• Do not smoke while working on a vehicle. 
• To avoid injury, always remove rings, watches, loose hanging jewelry, and loose clothing before 

beginning to work on a vehicle. 
• Keep hands and other objects clear of radiator fan blades! The electric cooling fan is mounted 

on the radiator and can start to operate at any time by an increase in underhood temperature. 
The electric cooling fan is also mounted on the condenser for air conditioner and start to operate 
in anytime during the air conditioner switch "ON". For this reason care should be taken to ensure 
that the electric cooling fan motor is completely disconnected when working under the hood . 

WFE9Q..GI100 
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Some vehicle parts contain asbestos. Working 
with them can create dust. Breathing this dust 
is harmful. Cases of asbestos related cancer 
have been reported in garage workers. 

The dangerous jobs are: 

• cleaning brake assemblies 
• cleaning clutch housings 
• grinding brake linings 
• drilling brake linings 
• sweeping floors 

Brake and clutch linings and disc pads may 
contain asbestos. If in doubt assume that they 
do. 

WHO IS AT RISK? 
Anyone in the garage could be at risk. There is 
no known safe level of asbestos dust. But the 
more dust you breath, the greater the chance 
of lung damage. 

The problem is that the dust particles are too 
small to be seen by the naked eye. And the 
diseases caused can take years to develop. 

Don't put the brakes on your life. Avoid breath
ing asbestos dust. Prevent dust getting into the 
air. Follow the WARNING. 

Gl-3 

GENERAL INFORMATION 

WARNING 
1. DON'T blow dust out of brake drums 

or clutch housings with an air line. 
2. DO use properly designed drum 

cleaning equipment which prevents 
dust escaping 
or 
use clean wet rags to clean out 
drums or housings. 
Put used rags in a plastic waste bag 
while still wet. 

3. DON'T grind or drill linings unless the 
machine has exhaust ventilation or 
there is a ventilated booth to do the 
work in. 

4. DON'T use brushes to sweep up dust. 
5. DO use a special vacuum cleaner to 

remove dust. 
6. DO wet dust thoroughly and scrape it 

up if you haven't got a vacuum. 
7. DO wear the protective clothing, such 

as overalls, provided by your 
employer. 

8. DON'T take the protective clothing 
home. It should be cleaned by your 
employer. 

9. DON'T use equipment if it is not main
tained and checked. Ask to see the 
examination reports for ventilation sys
tems . 

WFE90-G1101 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


GENERAL INFORMATION 

1. VEHICLE MODELS 

Model code Destination Engine 

F300RC-FMDS 

F300RG-BMDS 
-BMHS 

General HO-C 
F300LC-FMDS 

F300LG-BMDS 
-BMHS 

F300RC-FMDSW 

F300RG-BMDSW 
-BMHSW 

Europe HO-C 
F300LC-FMDSW 

F300LG-BMDSW 
-BMHSW 

F300RC-FMDEW 

F300RG-BMHEW 

F300LC-FMDEW Europe HO-E 

F300LG-BMDEW 
-BMHEW 

F300RC-FMDEQ 

F300RG-BMDEQ Australia HO-E 
-BMHEQ 

Note: (1) Electronic Fuel Injection 

EXPLANATION OF VEHICLE MODEL CODE 

F300RC-FMDEW 

~rk 
D 
H 

M 

B 
F 

c 
G 

L 
R 

300 

F 

Gl-4 

Catalyzer Fuel evap. 
canister 

N/A 

N/A 

Canister 
(Only G.C.C.) 

N/A N/A 

3-WAY Canister 

3-WAY Canister 

:General specifications (GE) 
: European specifications (EC) 
: Australian specifications (AUS) 

: EFI-equipped engine 
:Carburetor-equipped engine 

:Ox grade 
: EL grade 

: 5-speed manual transmission 

:Resin Top 
:Soft Top 

: Convertible 
:Wagon 

: Left-hand drive 
: Right-hand drive 

: Vehicle mounted with HD engine 

: Daihatsu 4-wheel drive 

Fuel system 

Carburetor 

Carburetor 

EFI(1l •• 
EFI(1) 

WFE90-GI002 

• 

• WFE90-GI003 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 2. CHASSIS SERIAL NUMBER & 
MANUFACTURER'S PLATE 

FIRST CHASSIS SERIAL NUMBER 
F300LC-

• 

• 

• 

F300LG-

CHASSIS NUMBER & MANUFACTURER'S PLATE 
1. Position 

The chassis number is stamped on the crossmember at the 
front section of the vehicle. 
Manufacturer's plate is attached on the cowl panel. 

2. Contents of manufacturer's plate 

(1) General & Australian Specification 

DAIHATSU MOTOR CO. L TO. JAPAN 
I I I I 

CHASSIS NOI I I I 
ENGINE~! ~I ~1=*1 ~~~~~=:=~~~~~ 

Q COLOR L-1 ..L_.L..---I..._J 

,.--,--,..---r-r---r--1 
BUILT DATE U_LLLJ._r--1 ® 

ENGINE NO '---'---1.-.L-1_..._--L....J 

~ ~ -1 J\ 'Y .I.~~~~:i:± 

(2) European Specification 

MOTOR CO .. L TO 

0 I II 
I It 

I I I 12 

-® 

GI-S 

GENERAL INFORMATION 

Built date 

<D Manufacturer's name, Country 
® Vehicle model 
® Chassis No. 
@ Engine type 
@ Engine displacement 
® Body colors 
®Trim code 
@ Engine number 
® Manufacturer's name in Japanese 
® Gross vehicle weight 
Qj) Gross combination weight 

~1004 

~1005 

@ Maximum permissible front axle weight 
@ Maximum permissible rear axle weight 
3 Production month-year. (Only for AUS spec.) 

WT90-GI007 
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GENERAL INFORMATION 

3. ENGINE NUMBER AND ENGINE TYPE 
The engine type and serial number is stamped on the place 
as shown in the illustration. 

4. BODY COLOR INFORMATION 

Body color Daihatsu color code 
A 

Red 3E7 
GrayM. 168 
San Remo green/Grey M. NB1 (G09/168) 

Green G05 
Dark blue M. 8G4 Dark Gray Metallic 
Black M. 6A5 
Red mica/silver M. NA1 (3H1/148) 
Dark blue M./silver M. NA2 (8G4/148) 
Black M./silver M. NA3 (6A5/148) 
White/silver M. NA4 (045/148) 
White 045 

COLOR CODE OF THE WORLD 

COLOR ~ AXZ.O DUPONT I.C.I 

WHITE 045 DAH045 L8997 NW-80 

RED 3E7 DAH3E7 G8690 KK26 

GREEN G05 DAHG05 G8691 KV77 

GRAY.M 168 DAH168 N8832 B936B 

DARK BLUE. M 8G4 DAH8G4 K9131 C247B 

BLACK. M 6A5 DAH6A5 G8742 A403B 

TWO TONE NA1 DAHNA1 G8730/N8221 PC86B/0985B 

TWO TONE NA2 DAHNA2 K9131/N8221 C247B/0985B 

TWO TONE NA3 DAHNA3 G8742/N8221 A403/0985B 

TWO TONE NA4 DAHNA4 L8997/N8221 NW80/0985B 

TWO TONE NB1 DAHNB1 N9305/N8832 XW13/B936B 

BODY STRIPE INFORMATION 

Gl-6 

• 

Stripe color 

B c 

Silver Metallic Dark Blue • 
Gray Metallic Red 

WFE90-GI007 

SPIES HECKER STANDOX 

16067 045 

38299 3E7 

68470 G05 

97728 168 

97909 8G4 

97806 6A5 • 47840 NA1 

48225 NA2 

48231 NA3 

48232 NA4 

48480 NB1 

WFE90-GI100 

B • WFE90-GI101 
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GENERAL INFORMATION 

• 5. VEHICLE 4-PLANE DIAGRAMS 

Version: A (Resin top) 

• 

• 

• WFEOO-GI009 
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GENERAL INFORMATION 

Version: B (Soft top) 

Gl-8 
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GENERAL INFORMATION 

• Version: C (Soft top) 

• 

• 

• WFE90-GI101 

Gl-9 
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GENERAL INFORMATION 

Version: D (Soft top) 

OLe~ 

Gl-10 
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GENERAL INFORMATION 

• 6. PERFORMANCE DIAGRAMS 
-? 

F300LC-FMDS 

2-L 

• 
Oi 
6 
Q) 
(.) 
c 
ell E' en 

"Cii g 
Q) 
a: c 
Ol 

.Q 
c "'5 
·c: 0 
c > 
:;:) Q) 

a: a: 

"" 
Q) 
c 

Q) ·a 
(.) c 
0 UJ 

1..1... 

Ol 
c ·:; 
(§ 

• 
0 10 20 30 40 50 60 70 80 90 100 120 140 160 180 

Vehicle Speed (km/h) 

• WFE90-GI011 
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GENERAL INFORMATION 

• 
F300Rc-FMDEQ 

2·L 
1·L I 4·L 3·H S·L 4·H S·H 

R·H 1·H 

1200 6000 

• 
1000 5000 

0) 
==s 
Q) 
(.) 
c 
Cll 

Ci5 E' ·cn 
Q) 

a: 800 4000 g 
Cl c 
c 0 ·c: :s c 
:::l 0 
a: > 

Q) 

~ a: 
Q) Q) 

2 c 
0 600 3000 ·a 

u_ c 
Cl 

UJ 

c 
·:;: 

8 

400 20% 2000 • 
0 10 20 30 40 50 60 70 80 90 100 120 140 160 180 

Vehicle Speed (km/h} 
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GENERAL INFORMATION 

• 
F300LG-BMHEW 

1·L 3·L 2·H 4·L 3 H 5 L 4·H 5·H 

1200 6000 

• 1000 5000 

Ol 
2S 
Q) 
(.) 
c:: E' ('0 

(i5 800 4000 
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Q) 
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Q 
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::J 
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Q) 600 3000 c:: 
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1000 
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GENERAL INFORMATION 

7. SPECIFICATIONS • 7·1. PRE-DELIVERY INSPECTION SPECIFICATIONS 

Items Specifications 

195R15 STD: 1.6/2.1, Full load: 1.6/2.3 

Tire Inflation Pressure Front/Rear bar 225/70R15 bar STD: 1.6/2.1, Full load: 1.6/2.3 

195/80R15 STD: 1.6/2.1, Full load: 1.6/2.3 

Spare tire inflation pressure 2.3 

Wheel nut tightening torque N·m (kgf-m) 88.2- 117.6 (9- 12) 

Accelerator pedal free play mm 1-5 

HO-C 850± 50 
Engine idling speed rpm 

HO-E 850± 50 

Capacity dm3 3.8 
Engine oil 

Grade API SE or higher 

Capacity dm3 1.7 • Transmission oil Grade API GL-3 or GL-4 

Viscosity SAE-75W-90 

Capacity dm3 Part time: 1.4, Full time: 1.7 

Transfer oil Grade API GL-3 or GL-4 

Viscosity SAE-75W-90 

dm3 Front: 0.9 
Capacity 

Differential oil 
Rear: 1.95 

Grade API GL-5 

Viscosity SAE 90 or 80W-90 

Brake fluid Grade FMVSS116DOT3 or SAE J1703 

Free travel mm 1-3 
Brake pedal (While engine is running) 

Reserve travel mm Not less than 80 

Clutch pedal free travel mm 18-27 •-Parking brake working travel Should "set" within 4-6 notches when apply 25 kgf by hand 

Idle CO vol.% HO-C: 1.5 ± 0.5, HO-E: 0.5 (Max.) 
Exhaust emission at tail pipe. 

ldleHC HO-C: 2200, HO-E: 200 (Manufacturer's standard) max. ppm 

Idle C02 min.% HO-C: 12.1, HO-E: 14.0 

WFE90-GI014 

• 
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GENERAL INFORMATION 

• 7-2. VEHICLE SPECIFICATIONS 

Items Specifications 

HD-C Gasoline, Carburetor, 4 Cycle 
Type 

HD-E Gasoline, EFI, 4 Cycle 

Displacement (Bore x Stroke) cm3 1589 (76 x 87.6 mm) 

Compression ratio 9.5 

Firing order 1-S-4-2 

HD-C B.T.D.C. so ± 2°/850 ± 50 rpm 
Ignition timing 

HD-E B.T.D.C. so ± 2°/850 ± 50 rpm 

Valve mechanism Belt-driven, SOHC 

Intake 0,25 (Hot condition) 
ENGINE Valve clearance mm 

Exhaust O,SS (Hot condition) 

• CHAMPION RC9YC4(1,0-1,1) 
Spark plug type 

NIPPONDENSO K20PR-U11 (1,0- 1,1) (Spark gap mm) 

NGK BKR6E-11 (1.0-1.1) 

Coolant capacity dm3 5,5 (Excluding 1,0 dm3 in reserve tank) 

Max. output power HD-C 6S/6000 
kW/r.p.m HD-E 70/5700 

Max. output torque HD-C 126/3500 
N·m/r.p.m HD-E 128/4800 

HD-C Leaded or Unleaded, Octane 90 or higher (Ron) 
Recommendation fuel 

HD-E Unleaded, Octane 90 or higher (Ron) 

Fuel tank capacity dm3 60 

CLUTCH 
Type Dry single plate, diaphram 

Operation Mecahnical 

Type 5-Speed, synchromesh 

1st 3, 752 (S4/2S X 33/13) • 2nd 2,182 (34/23 X 31/21) 
TRANSMISSION 

Gear ratio (tooth number) 3rd 1,529 

4th 1,000 

5th 0,865 (34/23 X 24/41) 

Reverse 3.942 (34/23 X 23/12 X S2/23) 

TRANSFER Gear ratio 
High 1,000 

Low 1, 754 (32/33 X S8/21) 

DIFFERENTIAL Gear ratio 5,285 (S7/7) 

• 
Gl-15 
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GENERAL INFORMATION 

Items Specifications • Toe-in 4mm 

Suspension Type 
Front Double wish bone Camber 10 

Caster 2" 

SUSPENSION Rear Rigid 

Front Torsion bar 
Spring 

Rear Leaf spring 

Front Double-acting telescopic type 
Shock absorber 

Double-acting telescopic type 

STEERING 
Type Ball-nut type 

Over all gear ratio 24.2, 18.4 (With power steering) 

Front Disc, (Option: Ventilated rotor) 
Type 

Drum (Leading and Trailling) 

BRAKES 
Service brake system Vacuum booster, Power-assisted • Emergency brake system Front/Rear sprit, hydraulic circuits 

Parking brake system Mechanical hand operation which applies to rear wheels. 

Tire size 195R15, 225/70R15, 195/80R15 

WHEEL& RIM Inflation pressure bar Front: 1.6, Rear: 2.3 

Size 15 X 655 
Rim 

Off-set 19mm 

Candescent 45/40 

Head lamp w Halogen 60/55 

Yellow 45/40 

Clearance 5(White) 
Front lamp w 

21 (Amber) 

BULB Side turn signal lamp w 5 (Amber) • Stop/tail 21/5 (Red) 

Rear lamp w Turn Signal 23 (21: for European) 

21 (IJYhite) 

License plate lamp w 5 

Rear fog lamp w 21 

Interior lamp w 10 

Luggage room lamp w 8 

Wf'E90.GI015 
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GENERAL INFORMATION 

• 8. SUMMARY OF ENGINE CONSTRUCTION 
8·1. AIR INTAKE SYSTEM MODIFICATION (HD-E) 

• 

• 

• 

The air intake system consists of the air cleaner, air intake chamber, throttle body, intake manifold, ducts 
and hoses. It becomes possible to improve the torque around 3200 rpm by employing the air intake chamber. 

manifold Air intake chamber 

Throttle body 

HO-E engine Torque 
.----------------------------, (N·m) 

140 

--New 
130 

----Former 

100 

0 10 ~l------~2o~---~~~·------~4~o------~~~, ------~I 
ENGINE SPEED (x 100 rpm) 

WFE~I016 
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GENERAL INFORMATION 

8-2. STEREOSCOPIC VIEWS OF HD-E ENGINE • 

• 

• 

• WFE90-GI017 

Gl-18 
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8-3. STEREOSCOPIC VIEWS OF HD-C ENGINE 
No modification has been made on Type HO-C engine . 

Gl-19 
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GENERAL INFORMATION 

8-4. BLOW-BY GAS RECIRCULATING SYSTEM 
Any blow-by gas in the crankcase flows into the cylinder head side after passing through the blow-by gas 
passage in the cylinder block. Then, the gas travels through an oil separator and will be sucked by the intake 
manifold negative pressure. Thus. the blow-by gas is reburut in the combustion camber. 
Furthermore, this recirculation takes place also at the air cleaner in the case of the carburetor specification 
engine (HD-C); at the upper stream of the throttle body in the case of the EFI specification engine (HD-E). 
Both engines adopt a closed type blow-by gas recirculating system. 

HD-C engine HD-E engine 

- Crankcase gas 
--- Fresh air 

Ventilation baffle plate 

Blow-by Gas Passage 

WFE90-GI019 
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GENERAL INFORMATION 

8-5. COOLING SYSTEM 
The cooling system is a water-cooled, forced-circulation type. This system employs an inlet water-tempera
ture control bypass method in which a thermostat equipped with a bypass valve is arranged at the water 
inlet section. The fin pitch of the radiator has been changed. 

Radiator inlet hose Air bleeding hose 

Water 

The water pump is a centrifugal type. In order to install the fluid 
coupling and fan at the flange section, cast iron is used at the 
body so as to assure the rigidity. 

NOTE: 
This pump can not be disassembled. Therefore, when 
replacing the pump during repair works, it is necessary to 
replace it as the water pump assembly . 

Gl-21 

Throttle body air valve 

WFE90-GI020 

WFE90-GI021 
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GENERAL INFORMATION 

8-6. FUEL SYSTEM 
No modification has been made on the fuel system. 
On Type HO-E engine, the installation method has been changed to a two-point support so as to reduce the 
vibration of the fuel pump bracket. 

HD-C 

Fuel tank 

HD-E 

Check valve Fuel vapor liquid separator 

Fuel filter 

Charcoal canister 

Fuel delivery pipe & injector Fuel tank 

Fuel pump Return pipe 
Main pipe 

Evaporation pipe 

WFE90-GI022 
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8-7. EMISSION CONTROL SYSTEM 
(1) Rubber hose piping (HD-C) 

(2) Schematic diagram (HD-C) 

Vacuum motor 

Air cleaner 

Gl-23 
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Cylinder head cover 
(Oil tiller cap) 

WFE90-GI023 
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GENERAL INFORMATION 

{3) Rubber hose piping (HO-E) 

Pressure 
regulator 

{4) Schematic diagram (HO-E) 

Gas filter 

Gl-24 

Charcoal 
canister 

Idle-up VSV 

WF~I025 
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{5) Rubber hose piping {HO-E/US) 

Throttle body 

Fuel pressure 
regulator 

{6) Schematic diagram (HO-E/US) 

Gl-25 
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Canister 

To a~~ ,, ,, 
~\ Pressure 

'"""'""''"'E.,_Git.ilR"~'dul::~:~~~~:~•~ 

WFE90-GI103 
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GENERAL INFORMATION 

9. SUMMARY OF BODY AND OTHER CONSTRUCTIONS 
9-1. BASIC DESIGN 
(1) The F300 was introducftd in 1988 as a light 4WD vehicle. 

Since its debut, the F300 has been widely praised as a futuristic 4WD offering excellent performance 
both on-road and off the road. 

(2) The new F300 has been refined to enhance the image as a casual, stylish 4WD city cruiser offering both 
ruggedness and beauty. 

WFE~1027 
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9-2. EXTERIOR MODIFICATION 
(1) Front grille 
The grid-shaped radiator grille has been changed. On the new 
model, horizontal grille louvres create a rugged front mask. A 
grey radiator grille is standard. A chrome-plated grille is avail
able as an option. The 16VALVE emblem has been discon
tinued . 

(2) Extended wheel arch 

GENERAL INFORMATION 

WFE90-GI028 

To match the rugged 225/70R15 100S wide radial tyres, resin extended wheel arches have been added. (To 
save transport costs, these are packed together with the vehicles for installation at their destination.) 

e: Option 

I Resin top Soft top 

w ox EL EL-II ox EL 

Black 0 • • 0 0 
Body colour 0 0 0 0 0 

WFE90-GI029 
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GENERAL INFORMATION 

(3) Improved rear visibility 
(Only European and Australian markets) 
To improve rear visibility, the spare tyre position has been 
lowered 65 mm, and moved 190 mm to the right. (For the 
Norwegian market, the spare tyre was only moved to the 
right so as not to block the license plate.) 

(4) Rear combination lamps 
(Only European and Australian markets) 
To improve the visibility of the rear lamps, the tail lamp, 
brake lamps and side turn signals have been incorporated 
into a combination lamp and built into the rear bumper. A 
maroon-coloured lens is provided in the current rear com
bination lamp position in which only the left-side back-up 
lamp lights. 

(5) Improved loadability through the back door (Only European market) 
WFE90-GI031 

Improved visibility, achieved by building the rear combination lamps into the bumper, allowed adjustment 
of the back door to allow it to open a full 90°, improving loadability. (Only on models for UK, Denmark, 
Belgium, Netherlands, Iceland - due to elimination of the full-open stopper) 

WFE90-GI032 

(6) New rear fog lamp built in to rear bumper (Only European market) 
The rear fog lamp has also been changed to a built-in type for greater visibility. 
The fog lamp is mounted on the driver's side on both RHO and LHD models. (Standard on RHO, optional 
for LHD) 

Rear fog lamp 

WFE90-GI033 
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GENERAL INFORMATION 

9-3. INTERIOR MODIFICATION 
The seat upholstery and upholstered door trim on the higher grades have been completely changed to 
enhance the image of the car and add style. 
(Printed leatherette seat still offered.) 

(1) Front seat 
Without altering the body-contouring and cushioning quality of 
the seats, the upholstery has been changed to offer a smarter 
image. (See colour chart.) 

Modification of front head-restraint 
The head-restraints of the EL and EL-11 grades have been 
upgraded from the skeleton type to a large full-form type 
covered with the same upholstery as the seat. 
The skeleton type formerly offered in the soft-top EL grade has 
been changed for the full-form-model (vinyl covered) offered in 
the OX grade. 

(2) Rear seat 
The seat has been exchanged for a new split-type which folds 
in two stages for improved loadability. The split-type rear seat 
is optional on the ELand the EL-II. 

(3) Matching upholstered front door trim 

WE~1034 

WFE9().GI035 

WFE90-GI036 

The upholstery used for the ornamental front door trim has also been changed in the resin-top ELand EL-11 
grades to match the seat upholstery. 

Interior view Front seat ---------, 
Seat belt-------,----, 

Soft top-------, 

Parking brake-------' 
Transfer shift lever------' 

Transmission shift lever------' 

Gl-29 
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GE~ERAL INFORMATION 

/9-4. PARTS WHERE GALVANIZED STEEL SHEETS ARE USED 

Front door panel 
hinge side R/L 

Front bumper 

\ 
Front door inside panel R/L 

Front fender R/L 

Removable roof housing flame 

Rear bumper R/L 

Front fender R/L 
Front door ouside panel R/L 

Gl-30 

Quarter outer panel R/L 

Fuel filler ?ninglid 

~ Quarter wheel 
ilJ house outer 

panel R/L 

Quarter outer panel R/L 

Back door outer panel 
Back door inner panel 

WFE90-G1038 

• 

• 

• 

• 
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(Continued) 

Floor side inner member R/L 

~ 
~~ 
~~ 

~Frontfloorcr= 
~P memberNo.2 

Front floor cross 
member No.1 

Cowl top outer panel front 

Radiator upper center support 

Radiator support R/L 

Front cross outer member 

Front cross inner member 

Gl-31 

GENERAL INFORMATION 

Rear floor panel brace R/L 

Cowl top outer panel 

Apron fender to dash support R/L 

WFE90-GI039 
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GENERAL INFORMATION 

9-5. PARTS WHERE HIGH-TENSILE STEEL SHEETS ARE USED 

Hood panel outer 

WFE9Q.G1040 

9-6. BODY MOUNTINGS 
The mountings used for connecting the vehicle body to the frame have been further improved so that the 
transmission of noise from the suspensions and power train system to the vehicle body may be kept at a 
minimum level. 

No. 2 3 

Hardness (Hs) 46 Upper 50 
60 Lower44 

Identification Yellow Black White 

Shape ~ l1f 

Gl-32 

4 5 

Upper 50 60 Lower44 

Black White 

« • 
cad mounting cushion 

~ 
~ 

Identification 
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GENERAL INFORMATION 

9-7. SILENCERS 
On all models, various silencers are provided at the dash panel and floor panel so as to prevent the noise 
at the vehicle exterior and engine from being transmitted into the vehicle interior. 
Furthermore, on those vehicles with EFI specifications, as a noise control measure silencers (glass wool plus 
polyester base unwoven cloth) are mounted on the apron fender. 

Dash silencer Floor silencer 

Floor panel 

ro I 

® 

Asphalt sheet (3.8 mm thick) 

No. Nomenclature 
Resin top vehicle Soft top vehicle 

Material Material 

<D Front floor silencer pad Asphalt sheet + Cotton felt Asphalt sheet + Cotton felt 

® Center floor silencer pad Asphalt sheet + Cotton felt Asphalt sheet + Cotton felt 

® Front floor silencer pad Asphalt sheet Asphalt sheet 

@ Center floor silencer rear center pad Asphalt sheet 

Apron fender silencer (Only for EFI vehicle) 

WFE90-GI042 
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GENERAL INFORMATION 

10. SUMMARY OF POWER TRAIN CONSTRUCTION 
10-1. TRANSFER FOR FULL TIME 4WD 
(Newly added for optinal equipment) 
A newly developed, centre-differential type full-time 4WD is available. The system uses a differential gear in 
the transfer case. 
A centre differential lock system is also provided for an emergency state. The 2WD (rear wheel drive only) 
is available. 

Front differential 

Front + 

Transfer 
(Center differential) 

To rear differential 

.. Front 

To front differential 

WFE90-G1043 
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SWITCHING FROM FULL-TIME 4WD TO 2WD 
If it becomes necessary to switch from the full-time 4WD to 
2WD, for example, in the case of towing a troubled vehicle or 
during the vehicle inspections (use of brake testers, etc.), the 
switching can be made, following the procedure given below. 
Under this state, power from the output shaft of the transmission 
is not transmitted to the front wheels. The vehicle is driven by 
the rear wheels only. 
However, it must be avoided to always use the vehicle in the 
2WD state. 

(1) Jack up the vehicle. 
(2) Loosen the set bolt at the lower section of the output shaft 

bearing retainer in the right figure . 

(3) Pull out the set bolt loosened in the step (2) as far as it will 
stop, as indicated in the right figure . 

Gl-35 
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GENERAL INFORMATION 

(4) Shift the transfer control lever to the 2WD, as indicated in the figure below. 

Transmission 
output shaft 

Full 

lLJ 
Center 
diff.lock 

Transfer Control Shift Pattern 

Front drive shaft lock sleeve 

(2WD) 
Transfer front drive gear 

Transfer 
front drive hub 

WFE90-GI047 
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GENERAL INFORMATION 

• 10-2. AUTOMATIC LOCKING HUB SYSTEM {ALH) 
(1) Objective of setting 

• 

• 

• 

The ALH is set for improving the free H lock switching operability frorn the conventional manual free wheel 
hub. 
Namely, the ALH is capable of automatic switching by just starting the car while the free H lock switching 
is to be done manually in the manual free wheel hub. 
The ALH is mounted at the same position as the manual free wheel hub. 

(2) Outline of structure 

Torque spring © Brake sub assembly 

Follower cam 

Inner locking 
hub 

Qc]\1~~~~~~1--Return 

Knock pin@ 

Brake 
drum@ 

Inner cam 

FREE 

spring 

Return spring 

Major differences with manual free wheel hub (Assembly parts) 

LOCK 

( i ) A bearing lock nut ®is provided. (The existing bearing nut is not required.) 

hub body 

( ii) A brake drum @is provided to also replace the claw washer. (A claw washer is not required.) 
(iii) ®and @are tightened and fixed by the torque spring@. 
( iv ) A knock pin @is set instead of the axle hub and ALH socket joint. 

All of ®- @are ALH-dedicated parts. 

WFE9Q.GI048 

( V ) Drive shaft is also reguired for automatic locking hub, when modification from manual to auto locking 
hub . 

WFE9Q.GI049 
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GENERAL INFORMATION 

~-;<-

(3) Operation method 
FREE~ LOCK 
(1) Stop the car and change the T/F to 4WD. 
(2) Start the car slowly holding the steering wheel in a straight forward travelling condition. (Note 1) 
(3) Run about 3m or more, and the system will lock automatically. 

LOCK~ FREE 
(1) Stop the car and change the T/F to 2WD. 
(2) Back up the car slowly holding the steering wheel in a straight forward travelling condition. (Note 2) 
(3) Run about 3 m or more, and the system become free automatically. 

Notes 
1. It doesn't matter whether forward or backward. 
2. Strictly speaking, start the car in the opposite direction to the direction of travelling just before changing 

the T/F to 2WD. 

(4) Operating principle 
FREE~ LOCK 
(1) When the car is started after changing the T/F to 4WD, the 

drive shaft CD turns to turn the inner@ and the cam follower 
®as one. 

(2) The brake drum@, which is fixed to another part (bearing 
lock nut), does not turn. The brake sub-assembly 0 is 
suppressed from turning by the frictional force with@.@. 
which is engaged with the claw of 0. is also suppressed 
from turning. (Note 1) 

(3) As a result, ®climbs the cam incline of@ while turning to 
move to the right-hand side of the diagram. 
(See the developed view of the cam.) 

(4) As® moves to the right-hand side, the clutch® attached 
to the preset spring @ also moves to engage the hub 
body's <l> inner teeth to iock. 
Note 1. 
When locked, 0 starts turning to slide along the frictional 
face of®. 

Gl-38 
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® 

Cam incline 

Developed View of Cam 
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GENERAL INFORMATION 

LOCK~ FREE 
( 1) When the car is backed up after changing the T/F to 2WD, the system is driven backward from the wheel 

side to turn <D. @ and the hub joint@. ® backward as one. 
(® and CD also turn as one until unlocked.) 

(2) ®. which is pressed onto the cam incline of@ by the return spring ®. goes down the cam incline of@ 
to move to the left-hand side of the diagram. 

(3) As® moves to the left-hand side,@ is pulled to the left-hand side by@ to free the system. 

Cautions on user handling 
In the event of ratcheting, stop the car once, change the 
T/F to 4WD, and then start the car. 
1. Avoidance of Ratcheting 

The gear noise that occurs when the clutch and the housing 
are about to lock while there is a difference between the 
speeds of the two. 

2. Prevention of T/F Operation during Travelling Ratcheting 
occurs if the T/F is shifted 2WD ~ 4WD by mistake while 
travelling with the T/F at 2WD and the ALH free. 
In that case, take the disposition of 1. 

3. Observance of Straight Forward Starting at ALH Change 
when changing the ALH free ~ lock, hold the steering 
wheel in a straight forward travelling condition and run 
about 3m or more. (If the steering wheel is turned before 
running a minimum of 3 m, one of the ALH's on both sides 
locks while the other becomes free to cause ratcheting.) 

Gl-39 

® @ 

®Clutch 
®Housing 

® 

WFE90-GI052 
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GENERAL INFORMATION 

11. SUMMARY OF CHASSIS CONSTRUCTION 
11·1. SUSPENSION 
The front suspension employs the double wishbone type. The springs employ torsion bar springs. 
The rear suspension is the rigid type. The spring employs leaf springs. 
As regards the front and rear shock absorbers, a switch which changes the damping force of the shock 
absorbers to the H (hard), N (normal) or S (soft) mode is provided on the instrument panel. (Option) 

WFE90-GI054 
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GENERAL INFORMATION 

11-2. FRAME 
The frame employs a ladder type frame which retards the transmission of vibrations and noises from the 
road or engine to the body. Furthermore, the ladder type frame contributes to soft riding comfort and quieter 
vehicle interior. 
The frame has a box shaped cross-section. 

1075 (42.32) 735 (28.937) 

390 (15.354) 1149 (45.236) 

Gl-41 

960 (37.795) 

135 (5.315) 
11--+--

12 (0.472) 
~---11_2_8~(M~.4~079)~--~r-

WFE90-GI062 
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GENERAL INFORMATION 

11·3. BRAKE LINE 
The brake line comes in two kinds; one for the R.H.D. vehicles and the other for the L.H.D. vehicles. 
On all models, the disc brake is provided at the front wheels, while the drum brake is installed at the rear 
wheels. The front and rear brake systems are operated through a proportioning valve. 
The brake pipe employs a two-winding copper tube, the inside of which is treated with Cu plating, while the 
outside is treated with Cu-Zn plating and resin coating as anticorrosion treatment. 

R.H.D. vehicle 

LH.D. vehicle 

l 
I 

~ 
I 
I 
I 
I 
I 
I 
I 

G-------1fJ 
Gl-42 

By-pass valve 0 
~ 
t/ -v 
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GENERAL INFORMATION 

Operation principle of by-pass valve 
( 1) If the front brake system should fail to operate due to some reasons, the hydraulic pressure applied to 

the front wheel cylinders drops. Then, the hydraulic pressure P1 which has been applied to the rear wheel 
cylinder overcomes the spring tension of the by-pass valve, thus causing the by-pass valve to start 
moving to the right. This operation takes place at a branch point A in the figure below. 

To front wheel cylinder Q; 
"'0 
.5 

~ 
<D 
<D 
~ 
:;: 
Co 
~ 
0 
~ 
:::1 
C/) 
C/) 

<D a. 
.2 
s 
Cl! 

-o 
>-

Branch point 
A 

I ~---------------------
Hydraulic pressure of master cylinder 

From rear master cylinder 

~1064 

(2) In as much as the hydraulic pressure of the front wheel cylinder drops, the by-pass valve moves to the 
right. 
This by-pass valve's movement to the right forms a by-pass circuit for the hydraulic pressure of the rear 
wheel cylinders. Hence, the pressure is no longer reduced by the proportioning valve and is applied 
directly to the rear wheel cylinders. As a result, no turning point exists, as shown in the figure below . 

To rear wheel cylinder To front wheel cylinder 

~ 

From rear master cylinder 

Gl-43 

/// 

// 

When front system 
fails to operate y// 
/--_// 

/ 
/ 

Hydraulic pressure of master cylinder 

WFE90-GI065 
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12. SUMMARY OF BODY ELECTRICAL 
12·1. FUSE BLOCK 
The fuse block is located at the cowl side of the driver's seat side. 
Blade type fuses have been employed. A fuse is provided independently for each of the right and left 
headlamps in order that the load for each circuit may be reduced. 
A sub-fuse block is installed below the instrument panel at the driver's seat side. 

L.H.D. R.H.D. 

Main fuse block Sub fuse block 

w/o Germany Specification Germany Specification 

HEADRH WIPER HEADRH WIPER 
15A 15A 15A 15A 

HEAD LH DEFOG HEADLH DEFOG 
15A 15A 15A 15A 

HEATER TURN HEATER TURN 
30A 7.5A 30A 7.5A 

ENGINE GAUGE 
10A 7.5A 

ENGINE GAUGE 
10A 7.5A 

HORN STOP HORN TAILRii 
15A 10A 15A 10A 
CIG TAIL 
15A 15A 

CIG TAILLHI 
15A 10A 

Sub fuse block 
LOCK-DOME EFI No.2 STOP NC 

15A 15A 10A 10A 

R.H.D. EFI vehicle (WithNC) 0 0 - 0 
R.H.D. carburetor vehicle 

(WithNC) 
0 - - 0 L.H.D. carburetor vehicle 

(WithNC) 

L.H.D. carburetor vehicle 

~0 OM] 
STOP 

~ 
LOCK-DOME 

(Without NC) 
0 - - -L.H.D. carburetor vehicle 

(Without NC) 

L.H.D. EFI vehicle (WithNC) 0 0 0 0 
L.H.D. EFI vehicle 

0 0 0 -(Without NC) 

L.H.D. carburetor vehicle 
0 - 0 -(Without NC) 

WFEOO.GI066 
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GENERAL INFORMATION 

• 12-2. FUSE CIRCUIT (HD-C engine) 

• 

• 

• 

A/C Fan motor 

1---------------+ {Horn circuit 
Hazard circuit 

Head lamp (LH) 

{
Head lamp (RH) 
Beam indicator 

L----------------------+}Dim-dip relay 

h---------------------+ Alternator(B) 

1---------@ 

Stop lamp 

1

Taillamp 
Clearance lamp 

1---------+ License lamp 
Illumination circuit 
Rear fog lamp circuit 

Dim-dip relay 

Back door lock motor 

Heater circuit 

Front door lock circuit 

L------------------------- Starter motor 

Gl-45 
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GENERAL INFORMATION 

FUSE CIRCUIT (HD-E engine) 

t-------------------- A/C Fan motor 

{
Horn circuit 

t-------------- Hazard circuit 

Head lamp (LH} 

{
Head lamp (RH) 
Beam indicator 

}
Dim-dip relay 

'-------------------- Day light relay 

Injector 

EFI CPU (+B1, +B2) 

EFI CPU (Batt) 

1-r------------------ Alternator(B) 

~----------- ® 

Stop lamp 

!
Tail lamp 
Clearance lamp 

1---------+ License lamp 
Illumination circuit 
Rear fog lamp circuit 

{
Dim-dip relay 

'-------------- Day light relay 

Back door lock motor 

{
Room lamp circuit 

'---------------+ Luggage lamp circuit 

Heater circuit 

Front door lock circuit 

'--------------------------• Starter motor 

Gl-46 
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GENERAL INFORMATION • FUSE CIRCUIT (HO-E/German Specification) 

A/C Fan motor 

{Horn circuit 
Hazard circuit 

{Head lamp (LH) 
Head lamp leveling 

{Head lamp (RH) 
Beam indicator 

Injector • EFI CPU (+B1, +82) 

EFI CPU (Batt) 

Alternator (B) 

© 

Stop lamp 

rail lamp License lamp 
Clearance lamp • Rear fog lamp circuit 

rail lamp 
Clearance lamp 
Illumination circuit 

Back door lock motor 

{Room lamp circuit 
Luggage lamp circuit 

Heater circuit 

Front door lock circuit 

Head lamp cleaner circuit 

Starter motor 

• WFE90-GI107 
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GENERAL INFORMATION 

FUSE CIRCUIT (HO-C engine) 

I 
CIGARETTE I l Cigarette lighter 

® -.....--- ACC ----+1•· LIGHTER 1-· ------------ Radio 
1~ c~~ 

Remote control mirror circuit 

{ 
Ignition coil 

1--------------------------- Distributor(lgnitor) 

{ 
Alternator 

1------------- Dim-dip relay 

Diagnosis lamp 
Tacho-meter ( +) 
Temperature gauge 

• 

Fuel level gauge • 
Oil pressure warning lamp 
Charge warning lamp 
Brake (Parking) warning lamp 
Seat belt warning circuit 
Diff-lock indicator 
4WD indicator 
3 stage dumper control 
Back up lamp switch 
Heater relay (coil) 
Rear heater relay 
A/C cut relay (coil) 

1------- Turn flasher circuit 

..,__ _____ Wiper circuit 

Deffoger circuit 

Power window circuit 

ST --------------------- Sterter motor 

WFE90-GI108 
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FUSE CIRCUIT (HO-E engine) 

@ -,.---- ACC ---..... LIGHTER 1-· ------------· Radio I 
CIGARETIE I l Cigarette lighter 

ST 

1M c~~ 
Remote control mirror circuit 

EFI-2 
15A 

: 

Injector relay (Coil) 

. { Ignition coil 
'--------------------- Distributor(lgnitor) 

GAUGE 
7.5A 

{

Alternator 
1---------------+ Dim-dip relay 

Day light relay 

Diagnosis lamp 
Tacho-meter ( +) 
Temperature gauge 
Fuel level gauge 
Oil pressure warning lamp 
Charge warning lamp 
Brake (Parking) warning lamp 
Seat belt warning circuit 
Diff-lock indicator 
4WD indicator 
3 stage dumper control 
Back up lamp switch 
Heater relay (coil) 
Rear heater relay 
AJC cut relay (coil) 

t-------+ Turn flasher circuit 

Wiper circuit 

Deffoger circuit 

Power window circuit 

----------------------{ Sterter motor 
Day light relay 

WFE90-GI109 
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GENERAL INFORMATION 

FUSE CIRCUIT (HO-E/German Specification) • 
I CIGARETTE I l c;garette Hghte• 

© ACC ' Radio , Ll~~lER 
Clock 
Remote control mirror circuit 

·I IG2 
EFI-2 

: lnjecto• •elay (Coil) 15A 

{ Ignition coil 
Distributor (Ignitor) 

IG, Alternator 

Diagnosis lamp • Tacho-meter(+) 
Temperature gauge 
Fuel level gauge 
Oil pressure warning lamp 

GAUGE 
Charge warning lamp 

' 
Brake (Parking) warning lamp 

7.5A Seat belt warning circuit 
Diff-lock indicator 
4WD indicator 
3 stage dumper control 
Back up lamp switch 
Heater relay (coil) 
Rear heater relay 
AJC cut relay (coil) 

Turn flasher circuit 

Wiper circuit • Deffoger circuit 

Power window circuit 

ST Sterter motor 

• WFE90-GI110 
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GENERAL INFORMATION 

12-3. WIRING HARNESS 
As for extra wirings for optional equipment, they are clamped at those points in close proximity of the 
installation position of respective pieces of equipment. 
For improved reliability, protectors, clamps and so forth are provided at various points, as required. 

@ ® 

\ 

® 
® 

Harness Page Harness Page 

(i) WIRE ENGINE HW-13 @ WIREFLOOR HW-17 

® WIRE ENGINE NO. 2 HW-14 @ WIRE FLOOR NO. 2 HW-18 

® WIRE COWL HW-15 (i) WIRE ROOF -
@ WIRE INSTRUMENT PANEL HW-16 @ WIRE BACK DOOR NO. 1 HW-19 

WFE9Q.GI072 
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GENERAL INFORMATION 

12-4. ARRANGEMENT OF SWITCHES AND RELAYS 

L.H.D. 

R.H.D. 

:t 
I 

: 

® 

Gl-52 

<D Turn signal flasher 
® Fog lamp switch 
® Turn signal switch 
@ Hazard warning signal sw 
@ Ignition switch 
® Rear wiper switch 
<i) Rear defogger switch 
® Door control switch 
® Cigarette lighter 
® Front wiper relay 
@ Dumper select switch 
@ Rear heater switch 
@ Rear heater relay 

WFE90-GI073 
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GENERAL INFORMATION 

12-5. LAMPS 
The rear combination lamp has been built into the rear bumper for only European and Australian markets . 

Rear turn 
signal lamp 

Back-up 
lamp 

Rear turn 
signal lamp 

Stop & tail lamp 

Lamp specifications 

La 

Head lamp Bulb specifications 

Front combination lamp 

Side turn signal lamp 

Rear combination lamp 

License plate lamp 

Room lamp 

Fog lamp 

Back-up 
lamp 

Stop tail lamp 
Side turn 
signal lamp 

Clearance lamp Head lamp 

WFE90-GI074 

s 
Wattage Remarks 

Candescent 45/40 

Halogen 60/55 

Yellow 45/40 

Clearance lamp 5 

Turn signal lamp 21 

5 

Stop/tail lamp 21/5 

Turn signal lamp 23 (21) Figures in ( ) denote European specifications 

Back up lamp 21 

5 

10 

Front 35 • Option on Australian & General specifications 

Rear 21 
• Standard on R.H.D. vehicles for European specifications 
• Option on L.H.D. vehicles for European specifications 

WFE90-GI075 
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12-6. COMBINATION METER 
(1) Meter panel overview 

Odometer Tachometer 

Q ._,,I I 11 11 
,''3 4 5//,. 

=~2 n 68~3 
::~-. j 

rip meter Fuel gauge 

(2) Warning & indicator lamps 

Kind Indication 

Hazard warning [A] 

Brake warning I ((D> II BRAKE I 

1~1~ Oil pressure warning 

Warning 
lamp 

Charge warning I L!J jjciiARGEj 

Seat b~lt warning rn 
Check engine warning ~CHECK 

ENGINE 

High beam indicator ~ 

Turn signal indicator 
Indicator 

¢J Q 
lamp 

4WD indicator M 
Differential lock indicator DIFF-LOCK 

Gl-54 
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Function 

Flashes when hazard switch is turned ON. 
Indicating color: Red 

Glows when brake fluid becomes too low or empty, or 
when parking brake is a pplies. 
Indicating color: Red 

Glows when engine oil pressure system is encountered 
with abnormality while engine is running. 
Indicating color: Red 

Glow when engine charging system is encountered 
with abnormality while engine is running. 
Indicating color: Red • Glows for about six seconds when driver fails to buckle 
up seat belt at driver's seat after ignition switch has 
been turned ON or engine has started. 
Indicating color: Red 

Glows when CPU detects malfunction of Electronie 
Fuel Injection system. 
Indicating color: Amber 

Glows when upper beams of headlamps are turned ON. 
Indicating color: Amber 

Flashes when turn signal switch or hazard warning 
switch is turned ON. 
Indicating color: Green 

Glows when the transfer shift lever is moved to the 4H 
or 4L position with the engine switch turned ON. 
Indicating color: Green 

Glows when the transfer shift lever is shifted to CEN-
TER DIFF·LOCK with the engine switch turned ON. 
Indicating color: Amber • WFE90-GI077 
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12-7. HEATER & VENTILATION 
(1) FRONT HEATER 

GENERAL INFORMATION 

The heater employs a full air mixing type heater having remarkable air temperature regulating characteristics. 
Air outlets are provided at the center and both sides of the instrument panel as well as at the right and left 
sides on a feet level. 
For improved visibility, side defrosters are employed so as to prevent door windows from misting. 

-- m~ 

WFE90-GI078 

Heater specifications 

Heat radiating rate kCal/h 3,000 

Air flow rate m3/h (ft3/h) 245 (8625) 

Power consumption w 140 

Fan diameter mm(inch) 140 (5.51) 

WFE90-GI079 

(2) Ventilation (flesh air system) 
Fresh air is introduced from the louvers provided on the cowl panels. After passing through the heater proper, 
the fresh air is discharged to the vehicle interior from the ventilators provided at the center as well as at either 
side of the instrument panel. Then, the air in the vehicle interior is released from the quarter panel ventilation 
louvers to the outside. 

A-A section 

WFE90-GI080 

Gl-55 
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GENERAL INFORMATION 

(3} Heater construction 

When WARM 

Operating principle of 
temperature adjusting damper 

'~ WARM To defroster 

To feet side outlet 

(4} Rear heater 

'\,J WARM 

To feet side outlet 

""',J Between COOL & WARM 

To feet side outlet 

Rear heater is available except for Australian specification. 
Rear heater is located at the under position of the co-drivers 
seat. 

Heater specifications 

Heat radiating rate kCal/h 1,600 

Air flow rate m3/h (ft3/h) 120 (4238) 

Power consumption w 30 

Fan diameter mm(inch) 80(3.1) 

Gl-56 

• 
'")I COOL 

'ji7 WARM • 

WFE9Q.GI081 

• 

Rear heater • WFE9Q.GI082 
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STEERING 

OUTLINE OF STEERING SYSTEM 
The steering gear box employs a recirculating ball type. Furthermore, the power steering is available as 
optional equipment. 
The steering column employs a rigid type for the general and Australian specifications and an impact 
absorption type for the ECE & EEC specifications. 
The tilt steering is standard equipment on the EL grade, while it is optional equipment on the OX grade. 
The steering linkage consists of a pitman arm, a relay rod, an idler arm and tie rods. 

Pitman Arm Idler Arm 

r1 

I 

Relay Rod 

Tie Rod 

SR-2 

• 

• 

• 

• 
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STEERING 

Steering specifications 

Specifications 

Item Tyre size 

195R15 225/70R15 

Inner 31" 27" 
Turning angle degrees 

Outer 27" 24" 

Tire 5.1 5.7 
Minimum turning radius m 

Body 5.4 6.0 

WFE90-$R003 

STEERING WHEEL 
The steering wheel is available in two materials: urethane and polypropylene. 
The urethane-made steering wheel is standard on the EL grade of the resin top vehicle; the EL package of 
the soft top vehicle. Also, it is optional equipment on the DX grade of the resin top vehicle. (On those vehicles 
equipped with the urethane made steering wheel, the transmission shift lever knob is also made of urethane.) 
Other vehicles uses the polypropylene-made steering wheel. 

Polypropylene-made Urethane-made 

WFE90-SR004 

SR-3-
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STEERING 

STEERING COLUMN 
The steering column employs the rigid type for the general and Australian specifications and the shock 
absorption type for the ECE & EEC and GCC specifications. 
The tilt steering is provided as standard on the EL grade vehicle. 

Rigid type Rigid with tilt type 

Shock absorption type Shock absorption type 

WFE90-SR005 

SR-4 

• 

• 

• 
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STEERING 

• INTERMEDIATE SHAFT 

• 

• 

• 

The intermediate shaft shown in the figure below is provided between the steering main shaft and the steer'1ng 
gear box. 

:Jig r ~: iJ tr I 
I! . ) ~: 

~ 0 ~ 
Crosssection B-B Crosssection C..C Crosssection A-A 

STEERING MAIN SHAFT 
The steer'1ng main shaft comes ·In two kinds: one for the general and Australian specifications and the other 
for the ECE & EEC specifications. 
The steering main shaft for the ECE & EEC and GCC specifications employs an impact absorption type 
steering main shaft which uses resin. 

General and Australian specifications 

ECE & EEC and Gee specifications 
Resin 

I I 
(\,, 

)XJD 

WFE9Q.SRO:J7 

SR-5 ~ 
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STEERING 

STEERING GEAR BOX 
As regards the steering gear box, the manual steering (recirculating ball type) is standard, where as the 
power steering (integral type) is optional. 

Manual type 

Power steering 

Steering gear box specifications 

Manual Type Power steering 

Type Recirculating ball type Integral type 

Gear ratio 24-28 19.8 

Oil capacity 
Upper limit I 480cc 

-
Lower limit 460cc 

• 

• 

• 

I ,__. 
SR-6 
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STEERING 

• POWER STEERING 

• 

• 

• 

The power steering consists of the following components: a vane pump which generates a hydraulic pressure, 
an integral type gear box which detects a force being applied to the steering system. controls the hydraulic 
pressure and converts the hydraulic pressure to a mechanical power, an oil reservoir which stores hydraulic 
fluid, and those hoses, pipes, etc. linking these components. 

RHO 

LHD 

OIL RESERVOIR 
The oil reservoir is a tank which stores the hydraulic fluid sent 
to and returning from the steering gear box. The oil reservoir 
consists of a strainer which filtrates hydraulic fluid, a level 
gauge for checking the fluid level and so forth. This oil reservoir 
is located in the engine comportment. 

SR-7 -

Level gauge 

OUT 

I 
Strainer 

IN 
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STEERING 

VANE PUMP 
The vane pump consists of a cam ring, a pump rotor, vanes and so forth. A flow control valve which controls 
the fluid flow rate according to the revolution speed is incorporated at the rear section of the pump. 

Discharge port 

Vane pump specifications 

Revolution speed used 

Control discharge rate 

Relief set pressure 

Fluid 

Ambient tem:>erature 

*For the United Kingdom 

Suction port 

Suction port 

-A 

cpm 

liter/min 

kg/em~ 

oc 

SR-8 

Vane 

Cam nng Rotor 

Crosssection A-A 

WFEO-SR012 

500-7000 

7.0 (at 1000 rpm) [*5.5 (at 1000 rpm)] 

60- 70 [at 500 rpm] 

Power steering fluid (DEXRON~ II) 

- 40- 120 -

WFEOO-SRG1 3 

• 

• 

• 

• 
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Suction operation 
The volume of a space between the cam ring and the rotor partitioned by a vane plate increases as the rotor 
rotates. 
As the volume starts to increase, the fluid is sucked from the suction port of the rear plate . 

Suction port 
Rotor 

Discharge operation 

Rear plate 

Van plate 

The volume of a space between the cam ring and the rotor partitioned by a vane plate decreases as the 
rotor further rotates. 
The sucked fluid is, therefore, sent to the flow control valve from the discharge port of the rear plate through 
the oil passage in the housing. In this way, the fluid flow rate to the gear housing is controlled. 
Furthermore, the vane plate is pushed against the cam ring owing to a centrifugal force applied to the vane 
plate and a hydraulic pressure applied to the back of the vane, thereby preventing leakage . 

Discharge port 

Discharge port Van plate 

WFE90-SR015 

SR-9 • 
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STEERING 

FLOW CONTROL VALVE 
The flow control valve controls the flow rate of the fluid in accordance with the engine revolution speed (vane 
pump revolution speed). The flow control valve improves the steering feeling by providing a light steering 
turning effort during low-speed operations and a certain extent of the steering turning effort during high-speed 
operations. 

(l/min) 

Vane pump 
revolution speed (r.p.m.;1 

OPERATION OF FLOW CONTROL VALVE 
During low revolution speed period 

Sectional construction 

WFE90.SR016 

The pump delivery pressure P1 is applied to the right side of the flow control valve, while the pressure P2 , 

i.e. pressure after the fluid has passed through the orifice, is applied to the left side. When the pump revolution 
speed is low, the passage at the pump suction side is closed. Therefore, the fluid which increases 
corresponding to the pump revolution speed is directly sent to the gear housing. 

Pump suction side 

Spring (large) 

Passage at pump 
suction side 

Flow control spool 

~~~~~~~~~~~d:., t housing 

\ 
P, 

Flow control valve 

SR-10 

P, Orifice 

P, 

WFE90~R017 

• 

• 

• 

• 
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STEERING 

During middle and high revolution speed period 
When the pump delivery pressure rises as the pump revolution speed increases, the flow control valve 
overcomes the spring (large one) tension. thereby moving toward the left side. Consequently, a part of the 
pump delivery side returns to the suction side, thus controlling the fluid flow rate to the gear housing. 
Also, the flow control spool moves toward the right side as a result of the rise of the pump delivery pressure 
P,. 
When the flow control spool moves toward the right side, the orifice is restricted. This increases difference 
between the pump delivery pressure P1 and the pressure P2 , i.e. pressure after the fluid has passed through 
the orifice. Consequently, the flow control valve moves farther to the left. Hence, the return amount of the 
fluid from the pump delivery side to the pump suction side increases, thus reducing the fluid flow rate to the 
gear housing. 

Pump suction side 

Flow control valve 
Relief valve 

Operation of relief valve 

Flow control spool 
Pump delivery Side 

P, P, 

The relief valve is built inside the flow control valve. When the hydraulic pressure during revolution rises, the 
relief valve is opened. The fluid returns to the pump suction side via the arrowheaded passages. In this 
manner, the relief valve controls the maximum hydraulic pressure to from 65 to 70 kg/cm2

• 

Pump suction side 

Spring (large) 

Flow control valve 

Increase of return 
amount to suction side 

/ Pump delivery s1de Flow control spool 

P, 

SR-11 -

.. 
To gear 
housing 
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STEERING 

OPERATION PRINCIPLE 
1. The V1 and V2 of the No. 1 flap valve are direction controlling valves, which switch the oil passage to 

either P-a-R or R-b-P, according to the movement of the steering wheel. 
The v~ and v~ of the No. 2 flap valve are pressure controlling valves, which determines pressures at the 
points "aH and "bn according to steering. 

2. When the steering wheel is in the neutral position, all those valves of V~, V2, V3 and V4 are open and there 
is no difference in pressure between the points "an and "b". 

3. When the steering wheel is turned to the right, the v, closes, V2 and V3 open and V4 almost closes. The 
hydraulic pressure at the point "b" (in the cylinder) increases. Then the piston is pushed to the left in the 
figure, thus assisting the driver's steering effort. 
The greater the steering effort, the smaller the opening of the V,, thus increasing the pressure at the point 
"b". 

4. When the steering wheel is turned to the left, the power steering operation is reverse to that of (3) . 

No_ 1/No. 2 flap valve 

WFE90-SR020 

SR-12 

• 

• 

• 

• 
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OIL PASSAGE 
1. When steering wheel is in neutral position: 

As both the No. 1 and the No. 2 flap valves are in their neutral positions, the oil passage of the valve 
body is open. Hence, the fluid coming from the pump is returned to the reservoir through all oil passages. 
As a result the hydraulic pressure in the cylinder will not increase and no force will be applied to the 
power piston. 

Oil passage 

No. 1 flap valve 

From pump To reseNoir 

Operational procedure 

Cylinder chamber 

WFEOO.SR021 

SR-13· 
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STEERING 

2. When steering wheel is turned to right 
Because the V2 of the No. 1 flap valve is opened and the V4 is almost closed, the hydraulic pressure of 
the oil passage shown in the figure increases. The hydraulic pressure at the right side of the power piston 
in the figure increases, thus moving the piston to the left. 
When the force applied to the worm shaft drops, the twisting angle of the torsion bar decreases. Hence, 
the clearance of the V4 becomes large, thereby lowering the hydraulic pressure (a force which pushes 
the piston). 
Conversely, when the force applied to the worm shaft becomes large, the V4 fully closes, thus increasing 
the hydraulic pressure (a force which pushes the piston). 
In this way, the No. 2 flap valve regulates the hydraulic pressure so that the servo force corresponding 
to the driver's turning effort may be produced. 

Oil passage 

No. 1 flap valve 

No. 2 flap valve 

From pump To reservoir 

Operational procedure 

To reservoir 

WFE90-SA022 

SR-14 

• 

• 

• 

• 
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STEERING 

3. When steering wheel is turned to left 
Because the V1 of the No. 1 flap valve opens and the V3 almost closes, the fluid flows in Lhe followir1g 

order as shown in the figure: the oil groove of the periphery ring, the oil passage of the valve body 
housing, and the oil passage of the steering gear housing. Then, the fluid flows into the left side of the 
power piston, thereby moving the piston to the right. 

Oil passage 

No. 1 flap valve 

Operational procedure 

To reservoir 

' ----------- ____ \ _________ ----~ 

WFE90-SR023 

SR-15-
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STEERING 

COMPONENTS 
NOTE: 

This illustration . model. below typically ind· !cates those com • ponents of po 

147_1 - 196 1 
(150-20.0.1085- 144.6) 

SR-16 

101.2) 

D: Tighte · 

*
Unit : N·m (k n~ng torque 

: Non-reg :.m, tt-lb) 
usable parts 

• 

• 

• WFE90-SR024 
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CD Steering wheel cover 
@ Steering wheel sub assembly 
® Energy absorbing pad 
@ Steering wheel lower cover 
® Horn bottom contact plate 
@ Horn bottom contact plate No.2 
CD Horn pad sub assembly 
®Grommet 
® Steering column upper cover 
® Steering column lower cover 
@ Steering column housing 
@ Steering column upper w/switch bracket 
@ Steering column upper attachment plate 
@ Tilt steering support sub assembly 
@ Steering column upper attachment plate 
@Washer 
@Bolt 
@ Steering column tube sub assembly 
0 Radial ball bearing 
®I Snap ring 
®Snap ring 
@ Steering main shaft sub assembly 
@ Steering shaft thrust stopper sub assembly 
@ Radial ball bearing 
® Washer 
@ Snap ring 
®Collar 
@Bush 
@Bush 
® Steering cdumn hole cover 
®Hole plug 
® Steering column hole cover shield 
® Steering intermediate shaft 

® Cl'lp 
® Oil reservoir-to-pump hose 
®Clip 
® Oil reservoir assembly 
@Clip 
@ Pressure feed tube assembly 
® Gasket 
@ Vane pump assembly 
@ Steering gear housing assembly 
@Cotter pin 
@ Steering link joint dust seal 
@ T1e rod end sub assembly, R.H. 
@ Fitting grease 
@ Tie rod adjusting tube 
@ Idler arm support pin 
@ Steering idler arm assembly 
@I Dust seal 
®Collar 
® Cotter pin 
@Cotter pin 
@ Steering relay rod 
®I Tie rod assembly, R.H. 
@ Pitman arm sub assembly 
® Cotter pin 
® Steering link joint seal 
~Cotter pin 
1@1 Tie rod assembly, L.H. 
I@ Tie rod adjusting tube 
@Cotter pin 
@ Steering link joint dust seal 
9 Tie rod end sub assembly, L.H. 
@ Grease fitting 

SR-17-

STEERING 
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STEERING 

TROUBLESHOOTING • Symptom Possible causes Checking points 

Hard steering . Faulty steering gear . Check steering gear. 

Hard steering persists even . Preload improperly adjusted . Check steering linkage. 
after being jacked up. 

Faulty ball joint . 
Steering effort becomes . Tire size . Check front alignment and tire size. 
lighter after being jacked up. . Front wheels improperly aligned . Check tire air pressure. 

Excessive play . Steering wheel improperly installed . Check steering wheel. 
I . Faulty steering linkage . Check steering linkage. 

i . Suspension improperly installed . Check suspension . . Faulty steering gear . Check steering gear. . Bush worn . Check steering linkage bush. 

Abnormal noise . Faulty steering shaft . Check steering shaft. . Faulty steering gear . Check steering gear. . Faulty steering linkage . Check steering linkage. • . Check ball joint rattle . 

• 

• SR-18 
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IN-VEHICLE INSPECTION 
(Except power steering-equipped models) 
1. Check of steering wheel 

Move the steering wheel in an axial direction and/or in a 
perpendicular direction so as to ensure no looseness 
and/or excessive play is present. 
If any looseness and/or excessive play is present, check 
the steering wheel for improper installing condition. Repair 
any defective parts. 

2. Check of steering wheel for free play 
( 1) Set the steering wheel to a straight-ahead state. 
(2) Turn the steering wheel clockwise and counterclock

wise. Measure the steering wheel movement at the cir
cumference of the steering wheel which is registered 
before the steering tires start to be steered. Ensure that 
this steering wheel play is not more than the specified 
value. 
Specified Value: 30 mm 

If not, check each joint section for excessive play. If the 
joints are satisfactory, replace the steering gear box. 
If the joint sections exhibit defects, such as excessive 
play, replace the defective parts. 

3. Check of steering gear box fluid level 
(1) Remove the fluid level check plug of the steering gear 

box. 
(2) Check the fluid level by inserting a clean screwdriver, 

etc. from the check hole. Ensure that the height from the 
fluid level to the upper edge of the check hole conforms 
to the specified value. 
Specified Level: 13 - 23 mm 

If not, ensure that the steering gear box exhibits no fluid 
leakage. Replenish the specified fluid to the upper leveL 
Specified Fluid: Gear oil API GL-3, SAE90 

If any fluid leakage is present, replace the steering gear 
box . 

SR-19 -

STEERING 

t 
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STEERING 

(3) Clean the plug and plug hole. Furthermore, apply Three 
Bond 1216 to the threaded portion of the plug. Tighten 
the plug to the specified torque. 
Tightening Torque: 2.0 - 3.9 N-m 

(0.2 - 0.4 kgf-m, 1 .4 - 2.9 ft-lb) 

4. Check of steering linkage and gear housing 
(1) Ensure that the steering linkage exhibits no excessive 

play and/or looseness. 
If any excessive play and/or looseness is present, 
check and/or repair the defective parts. 

(2) Ensure that the dust seals exhibits no damage. 
(Points bearing a "*" mark in the right figure.) 
Replace any defective dust seal. 

(3) Ensure that the steering gear housing exhibits no fluid 
leakage. 
If any fluid leakage is present, replace the steering gear 
housing. 

(Power steering-equipped models) 
1. Check of steering wheel 

Move the steering wheel in an axial direction and/or in a 
perpendicular direction so as to ensure that no looseness 
and/or excessive play is present. 
If any looseness and/or excessive play is present, check 
the steering gear for improper installing condition. Repair 
any defective parts. 

2. Check of steering wheel free play 
(1) Set the steering wheel to a straight~ahead state. 
(2) Turn the steering wheel clockwise and counterclock

wise. 
Measure the steering wheel movement at the circum
ference of the steering wheel which is registered before 
the steering tires start to be steered. Ensure that this 
steering wheel play is not more than the specified value. 
Specified Value: 30 mm 

If not, check each joint section for excessive play. If the 
joints are satisfactory, replace the steering gear box~ 
If the joint sections exhibit defects, such as excessive 
play, replace the defective parts. 

SR-20 

~Apply bond • 

Pitman arm 

• 

t • ~ .. .. 
.. 
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3. Check of power steering vane pump drive belt 
( 1) Visually check the belt for separation of the adhesive 

rubber above and below the core, core separation of 
the rib from the belt side, severed core, separation of 
the adhesive rubber, cracks or separation of the ribs, 
torn or worn ribs or cracks in the inner ridges of the ribs. 
If necessary, replace the drive belt. (See page SR-87.) 

(2) Remove the radiator reserve tank by raising it. Put the 
reservoir tank on the radiator . 

(3) Check the amount of drive belt deflecf1on when the 
midpoint of the drive belt between the vane pump pulley 
and the crankshaft pulley is pushed with a force of 
10 kgf. 
Spec~ied BeltDeflection: 9 - t 1 mm 

[When a force of 10 kgf is applied.] 
Reference: 

Belt Tension: 50- 75 kgf 

If the amount of belt deflection does not conform to the 
specified value, adjust the drive belt tension. 
(See page SR-96.) 

4. Check of power steering fluid 
(1) Open the reservoir tank cap . 
(2) Ensure that the power steering fluid viscosity is not low 

abnormally. 
If the viscosity is low abnormally, change the power 
steering fluid. 

(3) Ensure that no aeration, whitish cloudy state or dis~ 

coloration is present in the fluid. 
If any aeration or whitish cloudy state is observed, 
check the power steering fluid level. 
If t1e fluid level is low, replenish the power steering fluid. 
Then, proceed to perform air bleeding. 
Specified Power Steering Fluid: ATF DEXRON• II 

If the level is within the specified range, change the 
power steering fluid. 

(4) Close the reservoir tank cap. 

SR-21-

' ' ' \ _;-, 
Pushing force of \ 

10 kgf (22.05 lb) \ 

STEERING 

WFE9Q.SA038 
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5. Check of power steering fluid level 
(1) Open the reservoir tank cap. 
(2) Measure the power steering fluid temperature. 

(3) When the power steering fluid temperature is with in the 
range of 0 to 40°C or 40- 80°C, check to see if the fluid 
level is within the specified range corresponding to the 
measured temperature condition. 

NOTE: 
• The term "cold" represents a range of o- 40°C. 
• The term "hof' represents a range of 40- 80°C. 

If the fluid level is low, replenish the specified power 
steering fluid up to the upper level. 
Specified Power Steering Fluid: ATF DEXRON•rr 

(4) Close the reservoir tank cap. 

6. Power steering fluid change procedure 
CAUTION: 
• Never start the engine while the power steering fluid is 

being drained. 

(1) Place the vehicle on a level floor. Jack up the vehicle 
and support it with safety stands. 
(See page Gl section.) 

{2) Detach the engine undercover by removing the engine 
undercover attaching bolts. 

SR-22 

• 

• 

• 

~ t t • WFE90-SA042 
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• (3) Place a suitable container below the return hose con-

• 

• 

• 

necting section. 

(4) Detach the return hose clamp. Drain the fluid by discon
necting the return hose from the return pipe. 

CAUTION: 
• When disconnecting the return hose, special caution 

must be paid as to the flowing fluid . 

NOTE: 
• Be very careful not to deform the return pipe. 

(5) Turn the steering wheel fully clockwise or counterclock
wise from the lock to the lock several times so as to 
drain the flu-Id inside the steering gear box. 

NOTE: 
• When the steering wheel is turned fully from the lock to 

the lock, be certain to hold the steering wheel for four to 
five seconds at the fully turned state. 

• Make sure that the fluid no longer flows from the return 
hose. 

{6) Pour the power steering fluid into the reservoir tank, until 
the fluid starts to flow from the return pipe. When the 
fluid starts flowing from the return pipe, install a blank 
plug to the return pipe. 

NOTE: 
• Make sure that the power steering fluid will not run out 

from the reservoir tank. 
• When the fluid starts flowing from the return pipe, allow 

about 1 00 cc of fluid to flow out so that the old ti!Jid may 
be drained completely . 

Specified Power Steering Fluid: ATF DEXRON® II 

SR-23-
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(7) While replenishing the power steering fluid to the reser· 
voir tank approximately up to the upper level in the 
COLD range, keep turning the steering wheel fuHy 
clockwise and counterclockwise from the lock to the 
lock. 

NOTE: 
• Make sure that the power steering fluid will not run out 

from the reservoir tank. 
• When the steering wheel is turned fully from the lock to 

the lock, be certain to hold the steering wheel for four to 
five seconds at the fully turned state. 

• Tum the steering wheel as quickly as possible. Do not 
stop the steering wheel midway nor turn the steering 
wheel reversely. 

(8) Turn the steer'1ng wheel fully clockwise and 
counterclockwise from the lock to the lock, until about 
100 cc of the power steering fluid flows from the return 
hose. 

NOTE: 
Make sure that the power steering fluid will not run out 
from the reservoir tank. 

(9) Remove the blank plug from the return pipe. Connect 
the return hose to the return pipe and install the hose 
clamp. 

NOTE: 
• Make sure that the power steering fluid will not run out 

from the reservoir tank. 

• Correctly clamp the return hose as shown in the right 
figure. 

• Be sure to install the return hose so that the distance 
from the center of the hose clamp to the edge of the 
spool becomes 15 ± 2 mm. 

(10) Replenish the power steering fluid to the reservoir tank 
approximately up to the upper level in the COLD range. 
Specified Power Steering Fluid: ATF DEXRON(If> II 

NOTE: 
If the oil temperature is above 40 °C, fill the power-steer
ing fluid up to the upper level in the HOT level. 

SR-24 
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(11} Start the engine. Keep running the engine at the idle 
speed. 

(12) Turn the steering wheel fully either to the right or to the 
left. Hold the steering wheel for two to three seconds 
at the fully turned state. Then, turn the steering wheel in 
the opposite direction and hold it for two to three 
seconds. 

NOTE: 
• Make sure that the power steering fluid will not run out 

from the reservoir tank. 

(13} Repeat the operations described in the step (12) on
ward three or four times. 

(14) Ensure that no aeration or whitish cloudy state is present 
at the power steering fluid in the reservoir tank. 
If any aeration and/or whitish cloudy state is observed, 
stop the engine. Wait for about ten minutes. Again, 
repeat the operations described in (4) onward. 

(15) Ensure that the difference in fluid level between the time 
when the engine is stopped and the time when the 
engine is kept running at the idle speed w·lll not exceeds 
the specified value. 
Specified Value: 5 mm 

If the difference in fluid level exceeds the specified 
value, again perform air bleeding. 
If the difference in fluid level fails to become within the 
specified value persistently, check the hydraulic pres
sure. 

(16) Check the fluid level. 
(See page SR-20, step SR-21.) 

(17) Start the engine. Ensure that no fluid leakage is present. 

(18) Perform the following inspection. 
CD Ensure that no whitish cloudy state is present in the 

power-steering fluid when the engine revolution 
speed is raised quickly. 

® Ensure that the steering wheel can be turned 
smoothly without emanating abnormal noise. 

® Ensure that the oil level will not change more than 5 
mm during the engine starting period or when the 
steering wheel is being turned. 

@ Ensure that no abnormal noise is emanated when 
turning the steering wheel (when the front _wheels 
are being turned) during the running . 

If any abnormality is present, perform air bleeding 
again. 

SR-25-
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STEERING 

7. Check of power steering turning effort 
NOTE: 
Before this power steering turning effort is checked, the following requirements must be satisfied in 
advance. 

The vehicle is mounted with the tires whose use has been approved. 
The tire size and tire manufacturer are the same on all four tires. 
All of the tires are inflated accurately to the specified pressure. 

( 1) Remove the steering wheel cover assembly from the 
steering wheel. 
(See page SR-32.) 

(2) Start the engine. Keep running the engine at the idle 
speed. 

(3) Set the steering wheel to a straight·ahead condition. 
(4) Install a torque wrench to the steering wheel attaching 

nut. 

(5) Measure the maximum steering torque which is 
registered while the steering wheel is being turned one
fourth turn slowly in the clockwise direction by means 
of the torque wrench. Ensure that this maximum turning 
effort will not exceeds the specified value. 
Specified Value: 7.8 N·m (80 kgf-cm, 5.8 ft-lb) 

If not, perform the power steering hydraulic pressure 
check. 
If the results of the hydraulic pressure check are satis
factory, check the following items given below: 
Steering gear box preload, operating conditions of each 
steering linkage, steering shaft ball joints and/or operat
ing conditions of universal joints. 

"'"""'"' 

/
Rotating 
direction 
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(6) Set the steering wheel to a straight-ahead condition. 
(7) Measure the maximum steer"1ng torque which is 

registered while the steering wheel is being turned one
fourth turn slowly in the counterclockwise direction by 
means of the torque wrench. Ensure that this maximum 
turning effort w'1ll not exceed the specified value. 
Specified Value: 7.8 N-m (80 kgf-cm, 5.8 ft-lb) 

If not, perform the power steering hydraulic pressure 
check. 
If the results of the hydraulic pressure check are s~tis
factory, check the following items given below: 
Steering gear box preload, operating conditions of each 
steering linkage, steering shaft ball joints and/or operat
ing conditions of universal joints . 

8. Check of power steering hydraulic pressure 
( 1) Installation of pressure gauge 

CD Drain the power steering fluid. 
(See page SR-22, step (1) to step (5).) 

® Remove the attaching bolts for the air cleaner and 
air cleaner hose. Also, remove the clutch cable 
clamp bolts and hose bands. Remove the air 
cleaner and ak hose as an assembly from the 
vehicle. 
(For further details, see the Engine section.) 

® Detach the pressure tube clamp by removing the 
clamp screw . 

SR-27 -
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STEERING 

@ Disconnect the pressure side tube from the steering 
gear box. 

@ Connect the pressure gauge midway between the 
disconnected tube and the steering gear box. 

NOTE: 
Connect the pressure gauge in accordance with the 
pressure gauge manufacturer's instructions. 

(2) Fill power steering fluid. 
(See page SR-24.) 

(3) Start the engine. 
(4) With the valve of the pressure gauge closed and while 

maintaining the line pressure at 40 to 50 kg/cm2
, warm 

up the power steering fluid, until its temperature 
reaches 80°C. 

(5) Check of vane pump hydraulic pressure 
Close the valve of the pressure gauge temporarily and 
fully. Ensure that the pressure exceeds the specified 
pressure. 
Specified Pressure: 65 kg/cm2 or more 

CAUTION: 
• The valve of the pressure gauge must not be kept closed 

for more than 1 0 seconds. 

If the vane pump fails to deliver the specified pressure, 
replace the vane pump. 

SR-28 
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(6) Check of hydraulic pressure under unloaded state 
CD Open the valve of the pressure gauge fully. 
® Set the steering wheel to a straight-ahead condition. 
® Measure the hydraulic pressure at times when the 

engine speed is 1000 rpm and 3000 rpm, respec
tively. Ensure that the difference in these pressures 
will not exceed the specified value. 

Specified Value: 5 kg/cm2 

II the difference in pressure exceeds the specified 
value, replace the vane pump. 

(7) Check of steering gear housing hydraulic pressure 
CD Open the valve of the pressure gauge fully. 
® Turn the steering wheel fully either clockwise or 

counterclockwise and hold the steering wheel at the 
fully turned state. Ensure that the hydraulic pressure 
under this state exceeds the specified value. 

Specified Value: 65 kg/em' or more 

If the hydraulic pressure is below the specified value, 
replace the steering gear box. 

(8) Remove the pressure gauge. 
(9) Connect the pressure side tube to the steering gear 

box. 
(See page SR-84.) 
Tightening Torque: 39.2 - 49.0 N·m 

(4.0- 5.0 kgf-m, 28.9 - 36.2 ft-lb) 

(10) Replenish the power steering fluid to the reservoir tank. 
Perform air bleeding . 
For the air bleeding procedure, refer to page SR-24 to 
SR-25. 

(11) Check the fluid level. 
(See page SR-22.) 

(12) Start the engine. Ensure that no fluid leakage is present. 

SR-29 • 

Hydraulic pressure: 
5 kg/cm2 or below 
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STEERING 

Inspection of idle-up VSV • 1. When turning the steering wheel, ensure that air continuity exists. 
2. When the steering wheel is set to a straight-ahead position, ensure that no air continuity exists. 

If not, replace the vane pump. 
WFE90-SR076 
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• STEERING WHEEL 
COMPONENTS 

• 

• 

• 

@ 

1 
@ 

<D Steering wheel ornament No.1 
® Steering wheel padS/A 
®Screw 
@ Horn contact spring 
®Grommet 

STEERING 

D : Tightening torque 
Unit: N·m (kgf-m, ft-lb) 

® Steering wheel S/A 
(!) Steering wheel cover S!A 

- ® Hom contact ring 
@ Steering wheel pad set spring 
® Horn contact spring 
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STEERING 

REMOVAL 
1. Remove the horn pad by pulling it horizontally together with 

the steering shaft. 

2. Loosen the steering wheel attaching nut two or three turns. 

3. Disconnect the steering wheel by applying an impact to it 
with the palms of your hands. 

4. Remove the steering wheel attaching nut. 
5. Remove the steering wheel. 

SR-32 
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INSTALLATION 
1. Apply about 2 grams of rubber grease to the horn contact 

plate. 

2. Align the hole of the steering wheel with the protruding 
section of the cancel cam. Install the steering wheel in such 
a way that it may be set to the straight-ahead position when 
the tires are in the straight-ahead position. 

3. Install a new steering wheel attaching nut and tighten it to 
the specified torque. 

Tightening Torque: 29.4- 49.0 N-m 
(3.0 - 5.0 kgf-m, 21.7 - 36.2 ft-lb) 

4. Install the horn pad while aligning it with the steering 'lllheel 
attaching hole. Push the horn pad, until it is locked . 

SR-33~ 
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STEERING 

STEERING COLUMN 
COMPONENTS 

Tilt steering type 

I b 
:·-~---·-· 

<D Grommet 
@ Steering column upper cover 
® Steering column lower cover 
@ Ignition switch assy 

r~~~·, 

@ Steering column upper bracket 
® Steering column housing 
(l) Snap ring 
® Snap ring 
® Steering main shaft S/A 
@l Radial ball bearing 
Qj) Steering column upper attachment plate 
@ Steering column tube S/A 
@ Steering till lever 

Standard type 

CJ : Tightening torque 
Unit : N·m (kgf-m, fl·lb) * : Non-reusable parts 

0 Tilt steering support S!A 
@ Hole plug 
® Steering column hole cover 
@ Steering column hole cover shield 
@ Steering intermediate shaft 
@ Hole snap ring 
@Washer 
® Radial ball bearing 
@ Steering shaft thrust stopper S/A 
@ Bush 
@Bush 
®Collar 
® Steering lock set bolt 

WFEOO.SROBS 
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• REMOVAL 

• 

• 

• 

1. Remove the instrument panel finish lower panel. 
(For details, refer to the Body section.) 

2. Remove the steering wheel 
(See page SR-32.) 

3. Remove the instrument panel finish panel 1. 

4. Remove the instrument panel reinforcement subassembly . 

5. Removal of air duct assembly No. 1 
(1) Push the center of the clip by the forward end of a 

Phillips screwdriver or the like . 

SR-35' 
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STEERING 

(2) Detach the clip from the duct. 

(3) Remove the air duct assembly No. 1. 

6. Disconnect the connector of the turn signa! switch. 

7. Disconnect the connector from the ignition switch. 

8. Disconnect the connector of the key reminder switch (if so 
equipped). 

SR-36 

• 

• 

• 

• 
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• 9. Remove the attaching bolts at the steering column tube hole 
cover side. 

• 

• 

• 

10. Removal of air cleaner 
NOTE: 
• For details, refer to the Engine section. 
• The air cleaner assembly has been removed so that the 

disconnection/reconnection of the intermediate shaft 
may be periormed easily . 

( 1) Remove the attaching bolts of the air cleaner and air 
hoses. 

(2) Loosen the hose band. 
(3) Remove the air cleaner and air hose as an assembly 

from the vehicle. 

11. Disconnection of intermediate shaft from steering gear 
housing 
(1) Remove the connecting bolts at the universal joint of the 

intermediate shaft. 

(2) Put mating marks on the universal joint of the inter
mediate shaft and the shaft at the steering gear housing 
side. 

(3) Disconnect the intermediate shaft from the steering 
gear housing by contracting the intermediate shaft . 

SR-37-
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STEERING 

12. Detach the wiring harness which is clamped to the steering 
column. 

13. Remove the steering column attaching bolts. 
NOTE: 
• Be very careful not to drop the steering column. 
• Care must be exercised not to soil the seat. 

14. Remove the steering column assembly together with the 
intermediate shaft from the vehicle. 
NOTE: 
• Care must be exercised so that the spline connecting 

section of the intermediate shaft may not be discon
nected. 

15. Remove the hole plug. Remove the bolts which connect the 
steering shaft to the intermediate shaft. 

16. Pull out the intermediate shaft from the steering shaft. 
NOTE: 

Be sure to put a mating mark on both the steering shaft 
and intermediate shaft so that the assembling position 
may be known readily. 

17. Remove the six attaching screws of the steering column 
cover. Remove the steering column cover from the steering 
column. 

SR-38 

• 

• 

• 
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• 18. Remove the attaching screws of the turn signal lamp switch 
assembly. Remove the turn signal lamp switch assembly 
from the steering column. 

• 

• 

• 

19. Removal of ignition key cylinder 
(1) Insert the ignition key and set it to the "ACC" position. 
(2) While retaining the cylinder lock section with a suitable 

rod through the cylinder upper hole, pull out the key 
cylinder from the steering column upper bracket. 

20. Detach the key reminder switch cord coat clamp. 
(Key reminder switch-equipped vehicle only) 

21. Remove the attaching screw of the key reminder switch. 
Remove the key reminder switch from the pawl section of 
the steering column upper bracket by turning the switch 
clockwise. In this way, remove the key reminder switch from 
the steering column upper bracket. 
(Key reminder switch-equipped vehicle only) 

22. Remove the ignition key switch from the steering column 
upper bracket by removing the ignition key switch attaching 
screw . 

SR-39-
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STEERING 

23. Removal of steering column upper bracket 
(1) Make a recessed mark at the center of the steering lock 

set bolt with a punch. 
(2) Remove the head of the set bolt by drilling the center 

of the set bolt with a drill of about 17 mm diameter. 
NOTE: 

Be very careful not to damage the steering column hous
ing. 

• Care must be exercised not to drop the steering column 
bracket. 

(3) Remove the bolt threaded portion which is remaining at 
the steering column upper bracket, using a pipe wrench 
or the like. 

24. Disassembly of steering column 
(1) Detach the hole snap ring. 

(2) Remove the washer plate. 

(3) Detach the shaft snap ring. 

SR--40 

• 

• 

• 
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• (4} Remove the steering shaft from the steering column 

• 

• 

• 

tube, using a press. (Standard type only) 
NOTE: 
• When applying load to the steering shaft with a press, 

apply the load gradually, making sure that no impact may 
be applied to the steering shaft. Failure to observe this 
caution will lead to breakage of the center connecting 
section of the steering shaft. 
Be very careful not to drop the steering shaft. 

(5) Remove the attaching bolts of the steering column hole 
cover. Remove the steering shaft together with the 
steering column hole cover. (Tilt steering type only} 

(6) Clamp the steering shaft lower shaft in a vice. (Tilt steer
ing Vfpe only) 

NOTE: 
• Be sure to clamp the lower shaft only in a vice. Never 

clamp the upper shaft (hollow shaft) in a vice. 

(7) Remove the steering column hole cover from the s:eer
ing shaft while prying and lowering the cover. (Tilt steer
ing type only) 

(8) Remove the steering shaft from the vice. Remove the 
steering column hole cover. (Tilt steering type only) 

25. Remove the steering shaft thrust stopper from the radial ball 
bearing . 

SR-41 -
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STEERING 

26. Removal of radial ball bearing 
(Only cases where such operation is required, see page 
SR-43) 
Pull out the radial ball bearing from the steering shaft, using 
a hydraulic press. 
NOTE: 

Be very careful not to drop the steering shaft. If the shaft 
should be dropped. the connecting section of the steer
ing shaft will be broken. 
Never reuse the removed bearing. 

27. Detach the snap ring from the steering shaft. (Only cases 
where such operation is required) 

28. Removal of tilt steering support 
(1) Remove the steering tilt lever attaching nut, while apply

ing a spanner to the long nut to prevent the nut from 
turning. 

(2) Remove the steering tilt lever. 

(3) Remove the long nut and washer. Pull out the attaching 
shaft. Remove the tilt steering support. 

NOTE: 
The long nut is a left·hand threaded nut. 

INSPECTION 
1. Inspection of steering shaft 

(1) Ensure :hat each section of the steering shaft exhibits 
no damage, such as wear, cracks and deformation. 

NOTE: 
If the snap ring is damaged, remove the snap ring. 
(See step 27 above.) 

SR-42 
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(2) Ensure that no excessive play or looseness is present 
at the connecfrng section between the upper and lower 
sections of the steering shaft. 
( filt steering-equipped vehicle only) 

(3) Ensure that the radial ball bearing of the steering shaft 
exhibits no defect, such as abnormal binding. 
If any defect is present, replace the radial ball bearing. 
(See page SR-42 and SR-47.) 

(4) Ensure that the overall length of the steering shaft is 
within the specified value. 
(Tilt steering-equipped vehicle only) 
Specified Value: About 545.5 mm 

2. Steering column tube 
(1) Ensure that the steering column tube exhibits no 

damage, such as deformation, wear and cracks. 

(2) Ensure that no excessive play or looseness is present 
at the connecting section between the upper and lower 
sections of the steering column tube. 
(Tilt steering-equipped vehicle only.) 

SR-43 -

STEERING 

Excessive play/looseness 

Taper gauge line 

I 
1i I II IJll 

I. .I 
Overall length of the shaft 
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(3) Ensure that the overall length of the steering column 
tube is within the specified value. (Tilt steering
equipped vehicle only) 
Specified Value: 

NOTE: 

Standard Type: About 313 mm•' 
Tilt Steering Type: About 559 mm•' 

*1 Dimension between centers of bolt holes 
*2 Dimension between the center of the hole at column hole 

cover and the bearing end section 

(4) Ensure that the radial ball bearing assembled in the 
steering column tube exhibits no defect, such as abnor
mal binding. 
If any defect is present, replace the steering column 
tube. 

3. Ensure that the steering column hole cover exhibits no 
damage, such as wear, cracks and deformation. (Tilt steer
ing-equipped vehicle only) 

4. Ensure that the steering column hole cover shield exhibits 
no damage, such as cracks. 

5. Inspection of intermediate shaft 
(1) Ensure that the intermediate shaft exhibits no defect. 

such as excessive play at the spline section. 

SR-44 
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• (2) Ensure that the intermediate shaft exhibits no defect, 
such as excessive play at the joint section of the univer
saljoint. 

6. Inspection of steering column upper bracket 
(1) While holding the pushbutton, turn the cam inside the 

steering column upper bracket. using a standard 
screwdriver, until the cam assumes the positional 
relationship as indicated in the right figure. 

NOTE: 
• • Do not pull out the cam. 

• 

• 

(2) Ensure that the pawl of the steering lock is not protruded 
under the condition (1). 

(3) Under the condition (1), push the pushbutton. Ensure 
that the pawl for steering shaft lock jumps out. 

(4) Return the steering column upper bracket to the condi
tion (1 ) . 

SR-45~ 
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7. Ensure that no damage is present at the tilt steering sup
port, plain washer, lock nut and steering tilt lever. 
Replace any damaged part. 

8. Ensure that the steering column housing exhibits no 
damage, such as cracks and deformation. 

9. Inspection of steering column cover 
Ensure that the steering column cover exhibits no damage, 
such as scratch, wear and/or deformation. 

10. Perform unit inspection for each switch. 
(Refer to the Body Electrical System section.) 

INSTALLATION 

1. Installation of tilt steering support 
(Tilt steering-equipped vehicle only) 
(1) Install the steering shaft support to the steering column 

tube through the attaching shaft. 
NOTE: 
• Be sure to align the shaft with the column tube groove 

during the assembling. 

SR-46 
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• 
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• (2) Install the long nut to the shaft w·1th the washer inter-
posed. Temporarily tighten the long nut. 

NOTE: 
• The long nut is a left-hand threaded nut. 

(3) Install the steering tilt lever to the shaft. Temporarily 
tighten the attaching bolt with a new spring washer 
interposed. 

NOTE: 
• Never reuse the spring washer. 
• Be sure to insert the spring washer between the tilt lever 

• and the long nut. 

• 

• 

2. Install a new snap ring to the steering shaft (if it was 
removed.) 

3. Assembling of radial ball bearing {Only when it was 
removed) 
(1) Clamp the steering shaft lower shaft in a vice or the like. 
NOTE: 

Never clamp the steering shaft upper shaft. 

(2) Press a new radial ball bearing into the steering shaft, 
using the handle section of the following SST. 
SST: 09648-87201-000 

NOTE: 
• When pressing the radial ball bearing, be sure to drive 

the inner race. Never apply force to the outer race and 
bearing cover, etc . 

SR-47-
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(3) To prevent the steering shaft radial ball bearing from 
dropping, lightly prevent the steering shaft from turning 
with a chisel. At this time, be careful not to deform the 
steering shaft. 

NOTE: 
Be very careful! not to bent the steering shaft. 

4. Install the steering shaft thrust stopper to the radial ball 
bearing. 

5. Apply a thin film of Sunper ® 150 to the steering shaft thrust 
stopper surface. 

6. Installation of steering column hole cover 
(Tilt steering-equipped vehicle only) 
(1) With the steering column hole cover passed through the 

steering shaft, clamp the steering shaft lower shaft in a 
vice. 

NOTE: 
Never clamp the steering shaft upper shaft (hollow shaft) 
in a vice. 

(2) Assemble the steering column hole cover to the steering 
shaft thrust stopper by pulling the cover. 

NOTE: 
Care must be exercised so that the steering shaft thrust 
stopper may not be detached. 

7. Installation of steering column tube 
(Tilt steering-equipped vehicle only) 
(1) Install the bushes and collars on the steering column 

hole cover installation section of the steering column 
tube. 

(2) Insert the steering shaft into the steering column tube. 

SR-48 
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(3) Connect the steering column tube to the steering 
column hole cover with the bolts. Tighten the bolts to 
the specified torque. 
Tightening Torque: 3.9 - 6.9 N-m 

(0.4- 0.7 kgf-m, 2.9- 5.1 ft-lb) 

NOTE: 
Be sure to install the steering hole cover in the correct 
direction. 

8. Installation of steering column tube 
(Standard type only) 
Press the steering shaft into the steering column by means 
of a hydraulic press. 
NOTE: 
• Never apply excessive load to the steering shaft. 

Never hold the upper section of the steering column 
tube. 

• The press-fitting should be performed only to such an 
extent that the washer and snap ring now can be in
stalled. Do not press the steering shaft further beyond 
this. 

9. Insert the washer at the steering column hole side. 

10. Attach a new snap ring. 
NOTE: 
• Make sure that the snap ring is fitted in the snap ring 

groove of the steering column tube or steering column 
hole cover. 

11. Install the new shaft snap ring 
12. Instal/ the steering column upper bracket to the steering 

column tube, while aligning it with the hole of the pawl for 
steering column tube locking use . 

SR-49 ~ 
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13. Install the steering column housing. Connect the steering 
column upper bracket with the steering column by attach
ing a new bolt. 

14. Tighten the attaching bolts evenly, until the hexagonal sec
tion of the bolts are broken. 

15. Installation of key reminder switch 
(Key reminder switch equipped vehicle only) 
(1) Insert the key reminder switch into the installation sec

tion of the steering column upper bracket. Hook the key 
reminder switch to the pawl of the steering column 
upper bracket. 

(2) Tighten the attaching screw. 

(3) Install the harness to the steering column upper bracket 
with a clamp band. 

16. Installation of ignition key switch 
(1) With the pushbutton pushed, turn the shaft of the steer

ing column upper bracket until the shaft assumes the 
position as indicated in the right figure. 

(2) While aligning the recessed section of the ignition key 
switch with the pawl of the steering column upper 
bracket, insert the ignition key switch into the steering 
column upper bracket. Tighten the attaching screw. 

SR-50 
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• 17. Installation of ignition key cylinder 
Set the key of the ignition key cylinder to the ACC position. 
Align the recessed section of the steering column upper 
bracket with the protruded section of the ignition key 
cylinder. Under this setting, insert the ignition key cylinder 
into the steering upper bracket. 

• 

• 

• 

18. Install the turn signal lamp switch assembly (combination 
switch) to the steering column. Tighten the attaching 
screws . 

19. Install the steering column cover to the steering column. 
Tighten the attaching screws. 

20. Connection of intermediate shaft 
(1) Connect the intermediate shaft to the steering shaft in 

such a way that the cut~out section of the steering shaft 
may be aligned with the bolt hole of the intermediate 
shaft. 

NOTE: 
Be sure to positively connect the universal joint to the 
serration section as far as it will go, until the serration 
section of the steering shaft becomes invisible from the 
universal joint edge surface of the intermediate shaft. 

• If the steering shaft and intermediate shaft are reused, 
assemble them, while aligning the mating mark put 
during the disassembly. 

(2) Insert the attaching bolts and tighten them to the 
specified torque. 
Tightening Torque: 24.5 - 34.3 N-m 

(2.5- 3.5 kgf-m, 18.1-25.3 ft·lb) 
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STEERING 

(3) Install the hole plug. 

21. Insert the steering column assembly together with the inter
mediate shaft. 
NOTE: 

Care must be exercised so that the intermediate shaft 
may not interfere with other parts. 

22. Install the steering column to the upper installation section. 
Temporarily tighten the attaching bolts. 

23. Install the attaching bolts at the column cover side of the 
steering column. Tighten them to the specified torque. 

Tightening Torque: 3.9 - 6.9 N-m 
(0.4- 0.7 kgf-m, 2.9-5.1 ft-lb) 

24. Tighten the upper attaching bolts of the steering column to 
the specified torque. 

Tightening Torque: 14.7 - 21.6 N-m 
(1.5 - 2.2 kgf-m, 10.8 - 15.9 ft-lb) 

... SR-52 
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• 25. Clamp the wire harness to the steering column. 

• 

• 

• 

26. Connect the key reminder switch connector (if so 
equipped) . 

27. Connect the connector to the ignition switch. 

28. Connect the connector of the turn signal switch . 

29. Install the air duct No. 1 . 
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30. Pull out the center of the clip, as indicated in the right figure. 

31. Install the clip to the air duct No. 1. Push down the shaft at 
the clip central section until it becomes flush with the clip 
surface. Then, lock the clip. 

32. Tighten the long nut of the tilt steering support. 
Tightening Torque: 12.7 N-m (1.3 kgf-m, 9.4 ft-lb) 

NOTE: 
• The long nut is a left-threaded nut. 

33. Set the tilt steering lever to the upper position. While 
preventing the lever from turning with the long nut, tighten 
the tilt steering lever attaching bolt to the specified torque. 

Tightening Torque: 29.4 - 49.0 N-m 
(3.0 - 4.5 kgf-m, 21.7 - 36.2 ft-lb) 

34. Ensure that the steering column is secured. 
If not, adjust the tightening torque, as instructed in the step 
34. 

35. Lower the tilt steering lever. Ensure that the steering tilt 
function operates properly. 
If not, loosen the tilt steering lever attaching bolt while 
preventing the long nut from turning. Adjust the tightening 
torque of the long nut and repeat the operations from th~ 
step 34. 
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• 

36. Install the instrument panel reinforcement subassembly. 
(For details, refer to the Body section_) 

37. Install the instrument panel finish panel No.1. 
(For details, refer to the Body section.) 

38. Connect the intermediate shaft to the steering gear housing, 
while aligning the cut-out section of the steering gear 
hosing shaft w'1th the bolt hole of the ·Intermediate shaft. 
NOTE: 
• Be sure to positively connect the universal joint to the 

serration section as far as it will go, until the serration 
section of the shaft at the steering gear box side be
comes invisible from the universal joint edge surface of 
the intermediate shaft. 
If the steering shaft and intermediate shaft are reused, 
assemble them, while aligning the mating mark put 
during the disassembly . 

• 39. Tighten the bolts which connect the intermediate shaft to 
the steering gear housing to the specified torque. 

40. 

• 

Tightening Torque: 24.5- 34.3 N·m 
(2.5- 3.5 kgf-m, 18.1- 25.3ft-lb) 

Installation of air cleaner and air hose 
(For details, refer to the Engine section.) 
(1) Install the air cleaner and air hose as an assembly to 

the vehicle. Tighten the five attaching bolts. 
(2) Tighten the hose band. 
(3) Tighten the clutch cable clamp bolt. 
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41. Installation of steering wheel 
(See page SR-33.) 

42. Install the instrument panel lower panel. 
(For details, see the Body section.) 
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• STEERING LINKAGE 
COMPONENTS 

• 
118- 167 
(120 170 87-123} 

• 
147- 196 
(15.0- 20.0, 

68.6- 137 
{7.0- 14.0, 50.6-

STEERING 

68.6-137 

• 

CD Cotter pin 
@ Castle nut 
® Steering link jo1nt dust seal 
@ Tie rod end sub assembly, R.H. 
® Grease fitting 
@ Tie rod adjusting tube 
(f) Tie rod assembly, R.H. 
@ Idler arm support pin 
® Steenng idler arm assembly 
@ Dust seal 
QD Collar 
@ Cotter pin 
@ Cotter pin 

{7.0- 14.0, 50 6- 101 ) 

c:::::J lightening torque 
Unit N-m (kgf-m, ft-lb) * Non-reusable parts 

19 Steering relay rod 
@ Pitman arm sub assembly 
@ Cotter pin 
@ Tie rod assembly, L.H. 
@l Tie rod adjusting tube 
@l Grease fitting 
® Tie rod end sub assembly, L.H. 
@ Steer1ng link joint dust seal 
® Cotter pin 
@ Steering stopper bolt 
® Steering link joint seal 

- @ Castle nut 
®Cotter pin 
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STEERING 

INSPECTION 
Ensure that each section exhibits no defect, such as cracks, excessive play, looseness and deformation. 
Replace any defective part. 

Pitman arm 

Excessive play, 
ooseness 
Cracks, rupture 
of dust seal 

!1 

Tie rod 

SR-58 

Excessive play, 
looseness 

Excessive play, 
looseness 

rupture of dust seal 

Excessive play, 
looseness 
Cracks, rupture 
of dust seal 
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• REMOVAL 

• 

• 

• 

1. Loosen the front wheel attach'1ng bolts. 

2. Jack up the vehicle and support it with safety stands . 

3. Remove the front wheels. (Both right and left sides) 
4. Remove the cotter pin at the connecting section of the tie 

rod end and the steering knuckle. (Both right and left sides) 

5. Loosen the castle nut two or three threads at the connecting 
section of the tie rod end and the steering knuckle. (Both 
right and left sides) 

6. Disconnect the connecting section of the tie rod end and 
the steering knuckle, using the following SST. 

SST: 09610-20012-000 

NOTE: 
If any difficulty is encountered during this disconnection, 
apply a suitable metal rod against the side of the tapered 
section of the steering knuckle and lightly tap the metal 
rod with a hammer or the like. This will facilitate the 
disconnection. 
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STEERING 

7. Remove the castle nut. 
8. Separate the tie rod end from the steering knuckle. 

9. Remove the cotter pin at the connecting section of the 
pitman arm and the relay rod. 

10. Loosen the castle nut four or five threads which connects 
the pitman arm with the relay rod. 

11. Disconnect the connecting section of the pitman arm and 
the relay rod, using the following SST. 

SST: 09610-20012-000 

NOTE: 
• If any difficulty is encountered during this disconnection, 

apply a suitable metal rod against the side of the tapered 
section of the relay rod and lightly tap the metal rod with 
a hammer or the like to give impact. This will facilitate 
the disconnection. 

12. Remove the castle nut and separate the pitman arm. 

13. Remove the cotter pin at the connecting section of the 
steering idler arm and. the relay rod. 

14. Loosen the castle nut four or five threads. 

SR--60 
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• 

• 

• 

• 

15. Disconnect the connecting section of the steering idler arm 
and the relay rod, using the following SST. 

SST: 09611-Bn01-000 

NOTE: 
If any difficulty is encountered during this disconnection, 
apply a suitable metal rod against the side of the tapered 
section of the steering relay rod and lightly tap the metal 
rod with a hammer or the like to give impact. This will 
facilitate the disconnection. 

16. Remove the castle nut. Disconnect the idler arm and relay 
rod . 

17. Remove the relay rod together with the tie rod end from the 
vehicle. 

18. Remove the idler arm attaching nut. Remove the thrust 
washer and idler arm . 

19. Remove the idler arm support pin from the frame. 
(Never reuse the spring washer.) 
NOTE: 

Do not reuse the used spring washers . 
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20. Remove the cotter pin at the tie rod assembly attaching nut. 

21. Loosen the tie rod assembly attaching nut two or three 
threads. 

22. Remove the tie rod assembly from the steering rod, using 
the following SST. 

SST: 09611-87701-QOO 

SR-62 
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• INSPECTION 

• 

• 

• 

1. Inspection of steering relay rod 
Ensure that the steering relay rod exhibits no defect, such 
as deformation, wear and cracks. 

2. Inspection of idler arm support pin 
Ensure that the idler arm support pin exhibits no defect, 
such as deformation, wear and cracks . 

3. Inspection of steering idler arm 
(1) Ensure that the steering idler arm exhibits no defect, 

such as deformation, wear and cracks. 
(2) Ensure that the bush section of the steering idler arm 

exhibits no damage and/or wear. 

(3) Ensure that the dust seal of the steering idler arm ex
hibits no damage, such as cracks and/or rupture . 
If any damage is present, replace the dust seal. 

4. Ensure that the collar exhibits no damage, such as cracks 
and/or wear. 
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5. Inspection of tie rod end 
Ensure that each section of the tie rod end exhibits no 
damage, such as deformation, excessive play and/or 
cracks. 

6. Disassembly and assembly of f1e rod end 
(Only cases where such operation is required) 
(1) Measure the distances between the tie rod adjusting 

tube lock nut and the tie rod end as well as between 
the tie rod adjusting tube lock nut and the tie rod, 
respectively. 
Reference Value: About 10 mm 

(2) Loosen the tie rod adjusting tube lock nut. 

(3) Remove the tie rod and tie rod end from the tie red 
adjusting screw. 

(4) Remove the lock nut from the tie rod and tie rod end. 

(5) Install the lock nut to the tie rod and tie rod end, respec
tively. 

(6) Install the tie rod and tie rod end to the tie rod adjusting 
screw. 
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• 

• 

(7) Adjust the distances between the tie rod adjusting tube 
lock nut and the tie rod end as well as between the tie 
rod adjusting tube lock nut and the tie rod to the values 
measured at the step (1), respectively. 

(8) Temporarily tighten the lock nut. 
(After this operation, be sure to adjust the side slip.) 

(9) Replacement of dust seal 
(Only cases where such operation is required) 
CD Remove the steering joint dust seat of the tie rod 

end by prying it with a standard screwdriver. 
® Remove oil grease or the like. 
® Install a new dust seal to the tie rod end . 

@ Drive the new dust seal into position by lightly tap
ping it with a hammer in combination with the follow
ing SST. 
SST: 09608-87611-000 

@ Remove the dust seat of the tie rod by prying it with 
a standard screwdriver. 

• @ Remove old grease or the rrke. 

• 

<V Install a new dust seal to the tie rod end. 
@ Drive the new dust seal into position by lightly tap~ 

ping it with a hammer in combination with the follow
ing SST. 

SST: 09608-87613-000 

SR--65 -

STEERING 

WFE90-SR227 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


STEERING 

7. Replacement of steering idler arm dust seal 
(Only cases where such operation is required) 
(1) Remove the steering idler arm dust seal by prying it with 

a standard screwdriver or the like. 
(2) Remove old grease or the like. 
(3) Pack a new dust seal with rubber grease. 

(4) Install the dust seal to the idler arm. 
(5) Drive the dust seal into the idler arm by lightly tapping 

it with a hammer in combination with the following SST. 
SST. 09608-87614-000 

8. Ensure that the steering ring joint seal of the pitman arm 
exhibits no damage. 
Replace the joint seal if it is damaged. 

ASSEMBLY 
1. Connect the tie rod to the steering relay rod. Install a castle 

nut. 
2. Tighten the castle nut to the specified torque. 

Tightening Torque: 68.6 - 137 N·m 
(7.0- 14.0 kgf-m, 50.6- 101 ft-lb) 

NOTE: 
Be sure to align the cotter pin hole of the tie rod with the 
cut out section of castle nut after tightening. 

3. Insert a cotter pin and bend its legs, as indicated in the 
right figure. 
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• 

• 

• 

• 

4. Install the idler arm support pin to the frame. Ttghten the 
attaching bolts and nuts to the specified torque with new 
washer i1terposed. 

Tightening Torque: 34.3 M 53.9 N-m 
(3.5 - 5.5 kgf-m, 25.4 - 39.8 ft·lb) 

NOTE: 
Do not reuse the washer. 

5. Apply rubber grease to the collar. Install it to the idler arm 
support pin . 

6. Apply rubber grease to the bush section ot the idler arm. 

7 . 

8. 

-" 

Install it :o the collar with a washer interposed. Tighten the 
nut to the specified torque. 

Tightening Torque: t08- 167 N·m 
(12- 17 kgf-m, 87- 123 ft-lb) 

Insert the relay rod together with the tie rod onto the vehicle. 

Connect the relay rod to the idler arm. Install a new castle 
nut and tighten it to the specified torque. 

Tightening Torque: 49.0 - 68.6 N-m 
(5.0- 7.0 kgf-m, 36.2- 50.6 ft·lb) 

NOTE: 
Be sure to align the cotter pin hale of the idler arm with 
the cut-out section of the castle nut. 

CAUTION: 
Make sure that the tapered and threaded portions of the 
ball joint are free of grease. lf grease exists on these 
portions, be sure to wipe off the grease prior to reassem-
bling. Failure to observe the caution may cause insuffi-
cient tightening torque. 
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9. Bend the legs of the cotter pin, as indicated in the right 
figure_ 

10. Connect the relay rod to the pitman arm. Install a new 
castle nut and tighten it to the specified torque. 

Tightening Torque: 68.6- 137 N·m 
(7.0- 14.0 kgf-m, 50.6- 101 ft-lb) 

NOTE: 
• Be sure to align the cotter pin hole of the pitman arm 

with the cut out section of the castle nut after tightening. 

CAUTION: 
Make sure that the tapered and threaded portions of the 
ball joint are free of grease. If grease exists on these 
portions, be sure to wipe off the grease prior to reassem
bling. Failure to observe the caution may cause insuffi
cient tightening torque. 

11. Bend the legs of the cotter pin, as indicated in the right 
figure. 

12. Connect the tie rod end to the steering knuckle. Install a 
new castle nut and tighten it to the specified torque 

Tightening Torque: 68.6- 137 N·m 
(7.0 -14.0 kgf-m, 50.6- 101 ft-lb) 

NOTE: 
Be sure to align the cotter pin hole of the tie rod end with 
the cut out section of the castle nut after tightening. 

CAUTION: 
Make sure that the tapered and threaded portions of the 
ball joint are free of grease. If grease exists on these 
portions, be sure to wipe off the grease prior to reassem
bling. Failure to observe the caution may cause insuffi· 
cient tightening torque. 
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13. Bend the legs of the cotter pin, as indicated in the right 
figure. 

STEERING 

WF~90-SR246 

14. Apply chassis grease to the points bearing an asterisk "*" mark, as shown in the illustration below . 

Pitman arm 

* * 
Relay rod 

Tie rod 

15. Install the front tires and tighten the attaching nuts. 
16. Jack down the vehicle. 
17. Tighten the front tire attaching nuts to the specified torque 

evenly over two or three stages. 
Tightening Torque: 88.3 - 118 N·m 

(9.0 - 12.0 kgf-m. 65.1 - 87.0 ft-lb) 

18. Check and adjust the toe-in and side slip. 
(For further details, see front axle and suspension section) 
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STEERING GEAR HOUSING 
COMPONENTS 

(j) Steering gear housing Ay 
® Pitman arm S/A 
® Grease fitting 

',, 

Power steering 

'® 73.5- 103 
(7.5- 10.5, 54 2- 75.9) 

CJ Tightening torque 
Unit N-m (kgf-m, ft-lb) * Non-reusable parts 

@ Steering link joint seal 
® Castle nut 
®Cotter pin 
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IN-VEHICLE INSPECTION 
1. Ensure that the connecting section of the pitman arm and 

steering gear housing exhibits no defect, such as excessive 
play and looseness. 
If any defect is present, check the tightening torque of the 
nuts and perform retightenings, as required and/or replace 
defective parts. 

2. Ensure that no excessive play, etc. is present between the 
steering gear housing and the cross shaft. 
If excessive play, etc. is present. replace the steering gear 
housing assembly . 

3. Ensure that the connecting section of the steering shaft of 
the steering gear housing and the intermediate shaft ex
hibits 10 defect, such as excess'1ve play and looseness. 
If any defect is present, perform retightenings or replace 
defective parts. 

4. Ensure that no defect, such as excessive play, is present 
between the steering gear housing and the steering shaft . 
If any defect is present, replace the steer'1ng gear housing 
assembly. 

5. Check of total preload of steering gear housing 
(1) Jack up the vehicle and support it with safety stands. 

(See page Gl section.) 
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(2) Pull out the cotter pin from the nut which connects the 
relay rod with the pitman arm. 

(3) Loosen the castle nut. 
NOTE: 
• The castle nut should be loosened two or three threads. 

(4) Disconnect the relay rod from the pitman arm, using the 
following SST. 

NOTE: 
• Be very careful not to apply excessive load, which may 

lead to damage to the threaded portion and castle nut. 
If the parts will not be disconnected even when load is 
applied, while applying the load, put a suitable metal rod 
to the side of the tapered section of the relay rod and 
tap the rod wHh a hammer or the like to give impact. This 
will facilitate the disconnection. 

(5) Remove the attaching bolts and hose bands for the air 
cleaner and air hose. Also remove the clutch cable 
clamp bolt. Remove the air cleaner and a·lr hose as an 
assembly from the vehicle. (L.H.D. vehicle only) 
(For details, refer to the Engine section.) 

(6) Remove the reservoir tank. (R.H.O. vehicle only) 
(See the Cooling System section.) 

(7) Remove the radiator. (R.H.D. vehicle only) 
(See the Cooling System section.) 

(8) Put a mating mark on between the intermediate shaft 
and the steering gear housing. 
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(9) Remove the bolts connecting the intermediate shaft to 
the steering gear housing. 

(10) Disconnect the intermediate shaft from the steering 
gear housing by contracting the intermediate shaft . 

( 11) Install the following SST to the steering shaft with small
sized torque wrench. Locate the center (center of gear 
meshing) of the rotation of the cross shaft by turning the 
steering shaft. Turn the steering shaft in such a way that 
the cross shaft assumes the center position. Keep the 
steering shaft in this position. 
SST: 09616-00010-000 

NOTE: 
• At this time, the pitman arm becomes virtually parallel 

with the chassis. 
(12) Install a small-sized torque wrench to the SST. Turn the 

SST slowly about 90 degrees clockwise and 
counterclockwise. Ensure that the maximum torque 
during this operation is within the specified value. 
Specified Pre-load 

Standard Steering: 
0.7- 0.98 N·m (7- 10 kgf-cm, 6.1 - 8.7 inch-lb) 

Power Steering: 
0.6 - 0.9 N·m (6 - 9.5 kgt-cm, 5.2 - 8.2 inch-lb) 

If the maximum torque does not conform to the 
specified value, loosen the lock nut of the cross shaft 
adjusting screw. Then, adjust the preload to the 
specified value by means of the cross shaft adjusting 
screw. Tighten the Jock nut to the specified torque. 
Tightening Torque: 19.6 - 34.3 N·m 

(2.0- 3.5 kgf-m, 14.5- 25.3 ft-lb) 

NOTE: 
• When tightening the Jock nut, prevent the adjusting 

screw from turning. 
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(13) Remove the SST. 
(14) Connect the intermediate shaft in such a way that the 

shaft cut-out section of the steering gear housing may 
be aligned with the bolt hole or in such a way that the 
mating marks put during the removal may be aligned. 
Tighten the attaching bolts to the specified torque. 
Tightening Torque: 24.5 - 34.3 N-m 

(2.5 - 3.5 kgf-m, 18.1 - 25.3 ft-lb) 

NOTE: 
• Ensure that the steering wheel is installed in the correct 

direction. 
Be sure to positively connect the universal joint to the 
serration section as far as it will go, until the serration 
section of the steering shaft becomes invisible from the 
edge surface of the intermediate shaft. 

(15) Install the air cleaner and air hose to the vehicle. 
Tighten the attaching bolts. (L.H.D. vehicle only) 

(16) Tighten the hose clamp. (L.H.O. vehicle only) 
(17) Install the clutch cable to the air cleaner by means of 

the clamp bolt. (L.H.D. vehicle only) 
NOTE: 
• For details, refer to the Engine section. 

(18) Install the radiator. 
(R.H.D. vehicle only) 
(For details, refer to the Cooling System section.) 

(19) Install the reservoir tank. 
(R.H.D. vehicle only) 
(For details, refer to the Cooling System section.) 

(20) Ensure that the boot of the pitman arm exhibits no 
damage, such as cracks and/or rupture. 
If any damage is present, replace the boot with a new 
one. 
(See page SR-81.) 
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(21) Connect the pitman arm to the relay rod. 
CAUTION: 
• Ensure that no oil nor grease gets to the tapered section 

and/or threaded portions. 

(22) Install the castle nut and tighten it to the specified 
torque. 
Tightening Torque: 68.6 - 137 N-m 

(7.0- 14.0 kgf-m. 50.6- 101 ft-lb) 

NOTE: 
• Be sure to align the cotter pin hole of the pitman arm 

with the cut-out section of the castle nut after tightening. 

(23) Install a new cotter pin and bend its legs as indicated 
in the right figure . 
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REMOVAL 

1. Remove the air cleaner and air hose attaching bolts, hose 
bands and clutch cable clamp bolt. Remove the air cleaner 
and air hoses together from the vehicle. 
(For details, refer to the Engine section) 

2. Remove the reservoir tank. {R.H.D. vehicle only) 
(See the Cooling System section.) 

3. Remove the radiator. (R.H.O. vehicle only) 
(See the Cooling System section.) 

4. Remove the bolts connecting the intermediate shaft to the 
steering gear housing. 

5. Disconnect the intermediate shaft from the steering gear 
housing by contracting the intermediate shaft. 

6. Draining of power steering oil 
(Power steering-equipped vehicle only) 
(As for the draining procedure, see page SR-22.) 
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7. Removal of pressure feed tube clamp 
Detach the clamp by removing the screw. 
(Power steering-equipped vehicle only) 

8. Remove the pressure feed tube clamp bracket from the 
steering gear housing. 
(Power steering-equipped vehicle only) 

9. Remove the pressure feed tubes from the power steering 
gear housing. 
(Power steering-equipped veh'1cle only) 

10. Remove the rubber grommet from the pressure feed tube. 
(Power steering-equipped vehicle only) 

11. Remove the cotter pin. 
12. Loosen the castle nut. 

NOTE: 
• Loosen the castle nut two or three threads . 

SR-77-
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STEERING 

13. Disconnect the pitman arm from the relay rod, using the 
following SST. 

SST: 09611-87701-000 

NOTE: 
• Be careful not to apply excessive load during the 

removal. 
If the parts will not be disconnected even if the load is 
applied, put a surtable metal rod against the side of the 
tapered section of the relay rod and lightly tap the metal 
rod with a hammer or the like to give impact. This will 
facilitate the disconnection. 

14. Remove the pitman arm attaching nut to the steering gear 
housing. 

"15. Loosen the attaching bolts and nuts for the steering gear 
housing evenly. Remove them. 

16. Remove the steering gear housing from the vehicle. 
NOTE: 

Be very careful not to damage the brake pipe. Also, 
prevent the steering gear housing from intertering with 
other parts strongly. 

17. While preventing the steering shaft from turning with the 
SST given below, remove the pitman arm from the cross 
shaft, using the following SST. 

SSTs: 09616-00010-000 
0961 0-87301-000 
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• INSPECTION 

• 

• 

• 

1. Ensure that no abnormal play is present between the cross 
shaft and the housing. 
lf abnormal play is present, replace the steering gear hous
ing assembly. 

2. Ensure that no excessive play is present between the steer
ing shaft and the housing. 
If excessive play is present, replace the steering gear hous
ing . 

3. Ensure that the steering gear housing assembly exhibits no 
damage, such as cracks and oil leakage. 
If any damage is present, replace the steering gear hous'1ng 
assembly. 

4. Ensure that no damage, such as cracks, wear and defor
mation, is present at the threaded portion and spline secf1on 
of the steering gear housing assembly. 
If any damage is present, replace the steering gear housing 
assembly. 

5. Ensure that the pitman arm exhibits no damage, such as 
cracks and/or deformation . 

SR-79-

STEERING 

WF£90.511291 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


STEERING 

6. Ensure that the ball joint section of the pitman arm exhibits 
no excessive play. 

7. Ensure that no damage is present at the steering link joint 
seal of the pitman arm ball joint section. 
If damage is present, replace the joint seal. 

8. Replacement of steering link joint seal 
(Only cases where such operation is necessary) 
(1) Remove the steering link joint seal from the pitman arm 

with a chisel or the like. 

(2) Remove the old grease. 
(3) Install a new steering joint seal to the pitman arm. 

(4) Install the following SST on the steering joint seal. Press 
the steering joint seal to the pitman arm by lightly tap~ 
ping the SST with a hammer. 
SST: 09608-87613-000 

NOTE: 
• Care must be exercised so that the steering joint seal 

may not be press-fitted in a tilted state. 

SR-80 
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ASSEMBLY 

CAUTION: 
• When connecting the power steering tube, be sure to 

follow the connecting procedure. Failure to observe this 
caution may lead to bend of the power steering tube or 
oil leakage. 

1. Clamp the steering gear housing in a vice or the like. 
NOTE: 
• Be very careful not to apply excessive load during the 

assembly. 

2. With the cut~out section of the pitman arm aligned with that 
of the cross shaft, install the pitman arm to the cross shaft. 
NOTE: 
• At this time, make sure that the mating mark at the 

pitman arm side is aligned with that at the gear side . 

3. lnstait a new spring washer and a nut to the cross shaft 
temporarily. 

4. Insert the steering gear housing in the vehicle. 
NOTE: 
• Be very careful not to damage the brake pipe. Also, 

prevent the steering gear housing from interfering with 
other parts strongly. 

5. Install the steering gear housing in the vehicle. Install the 
attaching bolts and nuts with new spring washers inter
posed. 

6. Tighten the attaching bolts and nuts of the steering gear 
housing evenly over two or three stages to the specified 
torque. 

Tightening Torque: 73.5- 103 N-m 
(7.5 - 10.5 kgf-m. 54.2- 75.9 ft-lb) 

SR-81 -
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STEERING 

7. Tighten the pitman arm attaching nut to the specified 
torque. 

Tightening Torque: 147-196 N·m 
(15- 20 kgf-m, 109- 145 ft-lb) 

8. After the pitman arm attaching nut has been tightened, 
ensure that the shaft is protruding from the nut edge suriace 
by the specified amount given below. 

Specified Amount: 2.4 ± 1.5 mm 

9. Connect the relay rod to the Pitman arm, and tighten the 
castle nut to the specified torque: 

Tightening Torque: 68.6-137 N·m 
(7.0- 14 kgf-m, 50.6- 101 ft-lb) 

NOTE: 
• At this time, align the recess in the castle nut with the 

hole in the Pitman arm ball joint. 

10. Install the cotter pin to the castle nut. Bend the legs as 
indicated in the right figure. 

11. Connect the intermediate shaft onto the steering shaft in 
such a way that the cut-out section of the steering shaft may 
be aligned with the bolt hole of the intermediate shaft or in 
such a way that the mating marks put during the removal 
may be aligned. 
NOTE: 
• Ensure that the tires are set to a straight-ahead condition 

and that the steering wheel assumes the normal straight
ahead position. 

• Be sure to positively connect the universal joint to the 
serration section as far as it will go, until the serratiOn 
section of the steering shaft becomes invisible from the 
edge surface of the intermediate shaft. 
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• 12. Insert the connecting bolts of the intermediate shaft and 
tighten them to the specified torque. 

• 

• 

• 

Tightening Torque: 24.5- 34.3 N·m 
(2.5 - 3.5 kgf-m, 18.1 - 25.3 ft-lb) 

13. Temporarily instal! the pressure feed tubes to the power 
steering gear housing. 
(Power steering-equipped vehicle only) 

14. Install the pressure feed tube clamp bracket to the power 
steering gear housing. 
(Power steering-equipped vehicle only) 

15. Install the rubber grommets to the pressure feed tubes. 
(Power steering-equipped vehicle only) 

16. Tighten the flare nuts which attach the pressure feed tubes 
to the pressure feed tube bracket. until the installed rubber 
grommer section contacts with the pressure feed tube. 
(Power steering-equipped vehicle only) 

Tightening Torque: 39.2- 49.0 N·m 
(4.0 - 5.0 kgf-m, 28.9 - 36.2 fl·lb) 

SR-83 , 
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STEERING 

17. Install the pressure feed tube clamp and f1ghten the attach
ing screws. 
(Power steering-equipped vehicle only) 

18. Install the air cleaner and air hose assembly to the vehicle. 
Tighten the attaching bolts. (L.H.D. vehicle only) 
(For details, refer to the Engine section.) 

19. Tighten the air cleaner hose band. (L.H.D. vehicle only) 
(For details, refer to the Engine section.) 

20. Clamp the clutch cable to the air cleaner with the clamp 
bolt. (L.H.D. vehicle only) 
(For details, refer to the Engine section.) 

21. Install the radiator. (R.H.D. vehicle only) 
(For details, refer to the Cooling System section.) 

22. Install the reservoir tank. (R.H.D. vehicle only) 
(For details, refer to the Cooling System section.) 

23. Fill power steering fluid. 
(Power steering-equipped vehicle only) 
(See page SR-24.) 

24. Fill lithium-based MP grease to the pitman arm. 
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STEERING 

REMOVAL 

1. Drain the power steering fluid. 
(As for the draining procedure, see page SR-22 to SR-23.) 

2. Remove the radiator reservoir tank from the vehicle by rais
ing it. Place the tank on the radiator. 

3. Loosen the vane pump attaching bolts. 
4. Loosen the vane pump drive belt adjusting set bolt. 

5. Loosen the lock nut of the drive belt adjusting bolt. Loosen 
the adjusting bolt. 

6. Remove the drive belt. 
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7. Place an adequate cloth under the vane pump so as not to 
soil the alternator and alternator drive belt. 

8. Detach the hose clamp from the oil reservoir-to-pump hose. 
9. Disconnect the oil reservoir-to-pump hose from the vane 

pump . 

10. Disconnect the air hoses for idle-up use from the air control 
valve. 
NOTE: 
• The carburetor-equipped vehicle has three air hoses. 

11. Remove the attaching bolt of the pressure feed tube clamp. 
Detach the clamp . 

12. Remove the tube support bracket from the pump front stay . 

SR-87-
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STEERING 

13. Loosen and remove the pressure feed tube attaching union 
bolts, while preventing them from turning at the nut section 
of the pressure feed pump side. 
NOTE: 
• Never reuse the gasket. 

14. Remove the vane pump attach'1ng bolts and set bolt. 
Remove the vane pump from the engine. 

15. Remove the pump bracket attaching bolts. 

16. Visually inspect the adjusting strut for damage, such as 
cracks and deformation. If any damage is present, remove 
the adjusting strut by removing the set bolt and nut. 

17. Remove the set bolt, while preventing the vane pump pulley 
from turning by inserting a suitable bolt to the pulley, as 
indicated in the right figure. 
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STEERING 

• 18. Remove the pulley from the vane pump. 

19. Remove the woodruff key from the vane pump . 

• 
20. Remove the pump front stay from the vane pump. 

21. Remove the idle pulley from the vane pump bracket. 

• 

• SR-89 -
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STEERING 

INSPECTIONS 
1. Ensure that the vane pump exhibits no damage, such as 

deformation, breakage and oil leakage. 

2. Ensure that the vane pump pulley exhibits no damage, such 
as deformation and cracks. 

3. Ensure that the idle pulley exhibits no damage, such as 
deformation and cracks. Ensure that the bearing can 
rotates smoothly. 
If not, replace the idle pulley. 

4. Ensure that no damage is present at the brackets and 
attaching bolts. 
If any damage is present, replace defective parts. 

.• fl 

• 
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INSTALLATION 
1. Install the idle pulley to the vane pump bracket with the 

bolts and nuts. Tighten the attaching bolts and nuts to the 
specified torque. 

Tightening Torque: 34.3 - 49.0 N·m 
(3.5 - 5.0 kgf-m, 25.3 - 36.2 ft-lb) 

2. Install the pump front stay to the vane pump with the attach
ing bolts. 

Tightening Torque: 34.3 - 49.0 N·m 
(3.5 - 5.0 kgf-m, 25.3 - 36.2 ft-lb) 

3. Install the woodruff key to the vane pump. 

4. Install the pulley to the vane pump. 
NOTE: 
• Make sure that the woodruff key will not be displaced 

during the installation. 

5. Insert a suitable bolt to the vane pump pulley as indicated 
in the right figure. While preventing the pulley from turning, 
tighten the set bolt to the specified torque. 

Tightening Torque: 34.3 - 53.0 N-m 
(3.5 - 5.4 kgf-m, 25.3 - 39.1 ft-lb) 

SR-91 -
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6. Temporarily install the adjusting strut to the alternator ad· 
justing bar. 
(Only cases where the adjusting strut was removed) 

7. Install the vane pump bracket to the engine. Tighten the 
attaching bolts to the specified torque. 

Tightening Torque: 
MS bolt 

9.8-15.7 N-m (1.0 -1.6 kgf-m, 7.2-11.6 ft-lb) 
M10 bolt 

34.3 - 44.1 N·m (3.5 - 4.5 kgf-m, 25.3 - 32.5 ft-lb) 

8. Connect the vane pump to the engine. Temporarily tighten 
the attaching bolt and set bolt. 

9. Temporarily install the pressure feed tube to the vane pump 
with a new gasket interposed. 

10. Temporarily install the tube support bracket to the pump 
front stay. Loosen the bolts connecting the tube support 
bracket to the tube support bracket No. 2. 
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11. Temporarily install the pressure feed tube to the tube sup
port bracket No. 2 with a clamp. 

12. Tighten the bolt connecting the tube support bracket to the 
pump front stay to the specified torque. 

Tightening Torque: 9.8- t5.7 N·m 
(1.0 - 1.6 kgf-m. 7.2 - 11.6 ft-lb) 

13. Tighten the clamp attaching bolts to the specified torque. 
Tightening Torque: 3.9 - 6.9 N·m 

(0.4- 0.7 kgf-m. 2.9- 5.1 ft-lb) 

CAUTION: 
Prior to the tightening, make sure that the tube support 
does not overlap the large diameter section of the tube. 

NOTE: 
If the attaching bolts were tightened under the condition 
that the larger diameter section of the tube rode over the 
tube support, be sure to replace the tube support bracket 
and clamp with new parts. 

14. Tighten the union bolt to the specified torque, while prevent
ing it from turning at the nut section at the vane pump side. 

Tightening Torque: 44.1 -53.9 N-m 
(4.5 - 5.5 kgf-m, 32.5 - 39.8 ft·lb) 

STEERING 

Clamp 
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bracket No. 2 
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STEERING 

15. Tighten the bolts connecting the tube support bracket No.2 
to the tube support bracket to the specified torque. 

Tightening Torque: 9.8 - 15.7 N·m 
(1.0 - 1.6 kgf-m, 7.2- 11.6 11-lb) 

16. Connect the air hoses for idle-up use to the air control valve. 

NOTE: 
• As for air hoses for the carburetor-equipped vehicle, 

connect them as shown in the right figure. 

17. Connect the oil reservoir-to-pump hose to the vane pump. 
18. Attach the hose cnp. 
19. Remove the cloth placed during the disassembly. 

20. Insert the drive belt. 

SR-94 

• 

• 
To carburetor 

I To air cleaner Rf}R d;aph,agm 

0 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 21. Correctly install the drive belt to each pulley. 

• 

• 

• 

22. Adjust the drive belt tension by tightening the adjusting bolt 
so that the belt tension may become the specified value. 
Lock the adjusting bolt with the lock nut. 

Specified Belt Deflection: 9 - 11 mm 
[When a force of 1 0 kg! is applied] 

Tightening Torque (lock nut): 
9.8 - 15.7 N-m (1.0 - 1.6 kgf-m. 7.2 - 11.6 ft-lb) 

NOTE: 
As for the belt tension of the air conditioner-equipped 
vehicle, see the Air Conditioner section. 

23. Tighten the remaining bolts to the specified torque. 
Tightening Torque: 

@: 34.3 - 44.1 N·m 
(3.5 - 4.5 kgf-m, 25.3 - 32.5 ft-lb) 

@: 68.6 - 88.3 N-m 
(7.0- 9.0 kgf-m, 50.6-65.1 ft-lb) 

©: 49.0 - 68.6 N·m 
(5.0- 7.0 kgf-m, 36.2- 50.6 ft-lb) 

24. Install the radiator reservoir tank by inserting it to the clamp 
at the vehicle side . 

SR-95-
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STEERING 

25. Fill power steering fluid. 
(See page SR-24 to SR-25.) 

26. Carry out the in-vehicle inspection of the power steering. 
(See page SR-20.) 
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STEERING 

• SSTs (Special Service Tools) 

Shape Parts No_ and Name Purpose Remarks 

0 
I 09608-87611-000 Assembling of tie rod end dust 
I cover 
i Lower arm dust cover & tie rod 

end dust cover replacer 

0 i 09608-87613-000 Assembling of pitman arm, tie 
rod end dust cover Except for hub cap 

Pitman arm, tie rod end dust Assembling of hub cap for free wheel hub 
cover & hub cap replacer I 

0 09608-87614-000 i Assembling of idler arm dust 
cover 

Idler arm dust cover replacer 

• 09610-20012-000 Disconnection of upper arm and 

~ 
lower arm 

I 
Pitman arm puller 

0961(}.87301-000 Removal of pitman arm 

~ Pitman arm puller 

09611-87701-000 Disconnection of tie rod end 

~ Tie rod end puller i 
I 

~ 
09616-000 1 0-000 Holding of steering shaft 

I 
I Steering pinion bearing ! 
! adjusting socket 

~ 
09950-200 17-000 Removal of bearing 

Universal puller . 

• SERVICE SPECIFICATION 
WFE90 SA365 

Steering wheel free play 0-30 mm (0-1.18 inch) 

Steering gear box oil level 13. 23 mm (0.51 - 0.91 inch) from upper side of steering 
(Except power steering equipped model) gear box hole 

Drive belt tension 9- 11 mm (0.35- 0.43 mch) when 10 Kgf (22 lb) applied 
(Except for AJC equipped vehicle) 

Maximum steering torque 
7.8 N-m (80 kgf-cm, 5.8 ft-lb) (Only for power steering equipped model) 

Vane pump hydraulic pressure 65 kg/cm2 (924.5 psi) or more 
Difference of hydraulic pressure 5 kg/cm2 (71.1 psi) at 1000 and 3000 rpm 

Wl'E9Q.SR366 
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STEERING 

TIGHTENING TORQUE • Tightening component Nm kgl-m ft-lb 

Steering gear housing x Oil filler plug 2.0-3.9 0.2- 0.4 1.4-2.9 (Except power steering equipped model) 

Steering gear box x Pressure tubes 39.2-49.0 4.0-5.0 28.9- 36.2 (Only power steering equipped model) 

Steering wheel x Steering shaft 29.4- 49.0 3.0-5.0 21.7-36.2 

Steering shaft x Intermediate shaft 24.5-34.3 2.5-3.5 18.1 - 25.3 

Steering hole cover x Roar panel 3.9-6.9 0.4- 0.7 2.9-5.1 

Steering colum tube x Brace (Instrument panel) 14.7- 21.6 1.5-2.2 10.8- 15.9 

Steering colum tube x Steering hole cover 3.9-6.9 0.4-0.7 2.9-5.1 (Tilt steering ezuipped model only) 

Steering support x long nut 12.7 1.3 9.4 (Tilt steering equipped model only) 

Steering lever x long nut 29.4- 49.0 3.0-4.5 21.7-36.2 
(Tilt steering equipped model only) 24.5-34.3 2.5-3.5 18.1-25.3 • Steering relay rod x Tie rod 68.6- 137 7.0- 14.0 50.6- 101 

Idler arm support pin x Frame 34.3-53.9 3.5- 5.5 25 4-39.8 

Idler arm support pin x Idler arm assembly 108-167 12.0- 17.0 87- 123 

Idler arm x Re ay rod 49.0-68.6 5.0-7.0 36.2-50.6 

Pitman arm x Relay rod 68.6- 137 7.0- 14.0 50.6- 101 

Tie rod x Steering knuckles 68.6- 137 7.0- 14.0 68.6- 137 

Wheel hub nuts 88.3-118 9.0- 12.0 65.1-87.0 

Steering gear "lOusing x Frame 73.5- 103 7.5-10.5 54.2- 75.9 

Steering gear 1ousing x Pitman arm 147-196 15.0-20.0 109- 145 

Cross shaft adjust screw x Lock nut 19.6-34.3 2.0-3.5 14.5-25.3 

Intermediate shaft x Steering gear housing 24.5-34.3 2.5-3.5 18.1 - 25.3 

Idle pulley x Vane pump bracket 34.3-49.0 3.5-5.0 25.3-36.2 

Vane pump x .=>ump front stay 34.3-49.0 3.5-5.0 25.3-36.2 • Vane pump x =>ulley 34.3- 53.0 3.5- 5.4 25.3-39.1 

Vane pump bracket x Engine M8 9.8-15.7 1.0-1.6 7.2- 11.6 
M10 34.:;3- 44.1 3.5-4.5 25.3-32.5 

Pump front stay x Tube support bracket 9.8-15.7 1.0-1.6 7.2-11.6 

Tube support bracket x Clamp 3.9-6.9 0.4- 0.7 2.9-5.1 

Vane pump x Jnion bolt 44.1 -53.9 4.5-5.5 32.5-39.8 

Tube support braket x Tube support bracket 9.8-15.7 1.0- 1.6 7.2-11.6 

Drive belt tension adjust bolt x Lock nut 9.8-15.7 1.0- 1.6 7.2- 11.6 

Vane pump front stay x Adjusting strut 34.3- 44.1 3.5-4.5 25.3-32.5 

Adjusting strut x Adjusting bar 68.6-88.3 7.0-9.0 50.6-65.1 

Vane pump x Vane pump bracket 49.0- 68.6 5.0-7.0 36.2-50.6 

WFE90.SR367 • 
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BODY 

GENERAL INFORMATION 
BODY COLOR INFORMATION 

Body color Daihatsu color code 
A 

Red 3E7 
Gray M. 168 
San Remo green/Grey M. NB1 (G091168) 

Green GOS 
Dark blue M. 8G4 

Dark Gray Metallic Black M. 6A5 
Red mica/silver M. NA1 (3H1/148) 
Dark blue M./siver M. NA2 (8G4/148) 
Black M./silver M. NA3 {6A5/148) 
White/silver M. NA4 (045/148) 
White 045 

COLOR CODE OF THE WORLD 

COLOR ~ AXZO DUPONT I.C.I 

WHITE 045 DAH045 L8997 NW-80 

RED 3E7 DAH3E7 G8690 KK26 

GREEN G05 DAHGOS G6891 KV77 

GRAY.M 168 DAH168 N6832 69368 

DARK BLUE. M 8G4 DAHBG4 K9131 C247B 

BLACK. M 6A5 DAH6A5 G8742 A403B 

TWO TONE NA1 DAHNA1 GB730/N8221 PC868/0985B 

TWO TONE NA2 DAHNA2 K9131/N8221 C247B/0985B 

TWO TONE NA3 DAHNA3 GB742JN8221 A403/0985B 

TWO TONE NA4 DAHNA4 LB997/N8221 NW80{0985B 

NJOTONE NB1 DAHN81 N9305/N8832 XW1318936B 

BODY STRIPE INFORMATION 

TRIM INFORMATIONS 

Serial code 

Stripe color 

B c 

Silver Metallic Dark Blue 

Gray Metallic Red 

SPIES HECKER STANDOX 

16067 045 

38299 3E7 

68470 GOS 

97728 168 

97909 8G4 

97806 6A5 

47840 NA1 

48225 NA2 

48231 NA3 

48232 NA4 

48480 NB1 

B 

I
F D Sc

1
---------------Trim color code 

81: Gray 

A code that has been set in alphabetical order. 

L-------------------Seat main material 
F, Y: Fabric 
L: Printed leatherette 

B0-2 

• 

• 

• 

• 
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BODY 

• BODY 

• 

• 

• 

There are two kinds of body shapes: They are the resin top specifications and the simple type tarpaulin 
specifications. These two specifications employ basically the same body construction. 

WFE90-B0006 

Body shell 
Reinforcements are provided at various parts of the body in order that adequate rigidity may be assured 
and the noise and vibration levels may be reduced. 
Basically, the resin top vehicle and soft top vehicle share the same shell. 
The resin top vehicle (which has the identical body construction with the simple type tarpaulin vehicle) differs 
from the standard tarpaulin type vehicle in detailed construction . 

A B c 

D E 

80-3 -
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BODY 

Resin top vehicle 
The rear upper body made of FRP (fiber glass reinforced plastic) is composed of a roof panel and side 
panels. 
The front roof is equipped with an FRP removable type roof. 
The rear upper body section is attached to the body by means of bolts. Such construction allows easy 
removal and installation of this section. It is, therefore, possible to replace this section with the simple type 
tarpaulin which is available as optional equipment. 
Furthermore, as regards the front roof, it incorporates a tilt- up mechanism which allows the rear part of the 
roof to be raised. 
The back door glass has been so d~signed that it can be removed or installed easily from the back door 
panel. 

A B 

E F G,H 

J K 

B0-4 

• 

• 

• 

• 
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BODY 

• BODY SEALER 

• 

Body sealer is applied to the body panel mating surfaces and door-to-hood hemming sections so that rust 
preventive and water-proof characteristics may be strengthened. 

J 

J K l 
Tarpaulin vehicle only 

WFE90-80003 

B0-5 -
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PARTS WHERE GALVANIZED STEEL SHEETS ARE USED 

Front door panel 
hinge side RJL 

Hood panel outer 
Hood inner 

Front bumper 

inside panel RJL 

Front fender AIL 

·~ 
Rocker outer 
panel AIL 

I cowl side 

Balance panel 

Removable roof housing flame 

Rear bumper R!L 

Front door ouside pa11el AIL 

BO-B 

Quarter outer panel R/L 

Fuel filler ?ninglid 

~ Quarter wheel 
house outer 
panel RJL 

Quarter outer panel AIL 

Back door outer panel 
Back door inner panel 

WFE90.80010 

• 

• 

• 

• 
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• 

• 

(Continued) 

Floor side inner member AIL 

G 
~~ 
-~ 

~Front floor cross 
~ P member No.2 

Front floor cross 
member No.1 

Rear floor side 

rear~ 

Cowl top outer panel front 

Radiator upper center support 

Front cross outer member 

Front cross inner member 

B0-7 -

BODY 

Rear floor panel brace RJL 

Lower back 

~ Rear floor cross 
\ member No. 1 

Center floor cross member 

Cowl top outer panel 

WFSIQ-80011 
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BODY 

PARTS WHERE HIGH-TENSILE STEEL SHEETS ARE USED • 
Hood panel outer 

• 

• 

• 
B0-8 
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BODY 

• SILENCERS 

• 

• 

• 

On all models, various silencers are provided at the dash panel and floor panel so as to prevent the noise 
at the vehicle exterior and engine from being transmitted into the vehicle interior. 
Furthermore, on those vehicles with EFI specifications, as a noise control measure silencers (glass wool plus 
polyester base unwoven cloth) are mounted on the apron fender. 

Dash silencer Floor silencer 

No. 

<D 

® 

--~-Cowl top 

~ Asphalt sheet 
(2.5 mm thick) 

Asphalt sheet (3.8 mm thick) 

Nomenclature 
Resin top vehicle 

Material 

Front floor silencer pad Asphalt sheet + Cotton felt 

Center floor silencer pad Asphalt slieet + Cotton felt 

Front floor silencer pad Asphalt sheet 

Center floor silencer rear center pad Asphalt sheet 

® 

Soft top vehicle 

Material 

Asphalt sheet + Cotton felt 

Asphalt sheet + Cotton felt 

Asphalt sheet 

Apron fender silencer (Only tor EFI vehfcle) 

B0-9 -

fender silencer 
~~·~em~;,"· Glass wool plus 

base unwoven cloth) 

WFE9J.-B0013 
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BODY 

ALIGNMENT ADJUSTMENTS 
ENGINE HOOD ALIGNMENT ADJUSTMENT • 

Engine hood-to-front tender gap 

@ 

'~ l \ 
Hood Front fender • 

1. Adjustment of engine hood-to-front fender gap 

Specified values 
Gap: 3.1-6.1 mm(0.12-0.24inch) 
Lateral deviation: 

Not to exceed 1.5 mm (0.06 inch) 
Difference between right and left sides: 

Not to exceed 1.5 mm (0.06 inch) 

Loosen the bolts®. Perform the adjustment by moving the 
hood. 

2. Hood lock adjustment 
Loosen the three attaching bolts of the hood lock. Perform 
the adjustment by moving the hood lock. 
(Adjust the hood lock in such a way that you will feel a slight 
looseness when the center section of the hood end is 
pushed strongly.) 

B0-10 

• 

• 
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BODY 

• FRONT DOOR ALIGNMENT ADJUSTMENT 

• 

• 

• 

Front door-to-front fender gap Front door-tOwi'OOf panel gap 

Specified values 

~: 
Specified values 

Gap: 4.0-7.0 mm Gap: 2.1-S.Bmm ® {0.16- 0.28 inch) (0.08- 0.23 inch) 

~ 
Difference in height: Lateral deviation: 

1.5 mm {0.06 inch) Not to exceed 1.5 mm 
Lateral deviation: ~- (0.06 inch) 

Not to exceed 1.5 mm 
{0.06 inch) 

\r@'G; 
"'' 

~ ty® ® o,-~@. 

I 

From door-to-rocker panel gap I Front door-to-quarter panel gap 

Specified values 
Gap: 4.1 -7.1 mm @ 

~ 
(0.16- 0.28 inch) 

T Lateral deviation: 
Not to exceed 2.0 mm 
(0.08 inch) 

1. Adjustment of front door-to-front fender gap and front door
to-quarter panel gap 
Loosen the bolts@. Perform the adjustment by moving the 
door panel in a fore-and-aft direction. 

SST: 09812-30011-000 

2. Adjustment of front door-to-rocker panel gap and front 
door-to-roof panel gap 
Loosen the bolts®. Perform the adjustment by moving the 
door panel in an up-and-down direction. 

SST: 09812-30011-000 

3. Adjust of difference in height between front door and front 
fender 
Loosen the bolts (b). Perform the adjustment by moving the 
door panel in a right-and-left direction. 

SST: 09812-30011-000 

B0-11 -

Specified values 
Gap: 3.9-6.9 mm 

(0.15- 0.27 inch) 
Difference in height: 

1.5 mm (0.06 ind'l) 
lateral deviation: 

Not to exceed 1.5 mm 
(0.06 inch) 
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4. Door lock adjustment 
Loosen the screws @ of the lock striker. Perform the ad
justment by tapping the striker lightly. 
NOTE: 
• Never attempt to correct the door sagging at its rear part 

by the adjustment of this lock striker. The correction 
should be made by adjusting the door hinge section. 

BACK DOOR ALIGNMENT ADJUSTMENT 

Rear wtndow-to--rear side upper panel gap Rear window-to-roof panel gap 

Rear 
side 
upper 
pane\ 

Rear wtnelow 

Specified values 
Gap: 1.5 - 6.5 mm 

(0.06- 0.25 inch) 
Lateral deviation: 

Not to exceed 2.0 mm 
(0.08 inch) 

Difference between right 
and left sides: 

Not to exceed 2.0 mm 
{0.08 inch) 

Back door-to-quarter panel gap 

Gi 
Back door 

Specified values 
Gap: 4.8- 7.8 mm 

(0.19- 0.31 inch) 
Lateral deviation: 

Not to exceed 1.5 mm 
(0.06 inch) 

Difference between right 
and left sides: 

Not to exceed 1.5 mm 
{0.06 inch) 

1. Adjustments of rear window-to-rear side upper panel gap, 
Back window-to-roof panel gap, Back door-to-quarter panel 
gap, Back door-to-cross outer 
(1) Loosen the bolts®. Pertorm the adjustment. 
(2) If the adjustment can not be performed properly, loosen 

the nuts (£) at the adjustment. 

B0-12 

Rear window 

Rear cross outer 

Specified values: 
Gap: 3.5 - 8.5 mm 

(0.14- 0.33 inch) 
Lateral deviation: 

Not to exceed 1.5 mm 
(0.06 inch) 

Specified values: 
Gap: 4.3 - 8.3 mm 

(0.17- 0.33 inch) 
Lateral deviation: 

Not to exceed 2.0 mm 
(0.08 inch) 

• 

• 

• 

• 
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• 

2. Back door Jock adjustment 
Loosen the screw© of the lock striker. Perform the adjust
ment by tapping the striker lightly . 

80-13-

BODY 
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HOOD LOCK CONTROL CABLE 
COMPONENTS 

REMOVAL 
1. Remove the radiator grille. 
2. Removal of hood Jock control cable assembly. 

0) Hood lock control cable 
® Hood lock control lever S/A 
® Hood lock Ay 

(1) Remove the hood lock assembly by removing the three 
bolts. 

(2) Disconnect the hood lock control cable from the hood 
lock assembly. 

(3) Remove the hood lock control lever subassembly by 
removing the two screws. 

( 4) Disconnect the hood lock control cable from the hood 
lock control lever subassembly. 

(5) Remove the hood lock control cable from the body. 

INSTALLATION 
1. Installation of hood lock control cable assembly. 

(1) Install the hood lock control cable to the body. 
(2) Connect the hood lock control cable to the hood lock 

control lever subassembly. 
(3) Install the hood lock control lever subassembly with the 

two screws. 
(4) Connect the hood lock control cable to the hood lock 

assembly. -
(5) Install the hood lock assembly with the three bolts. 

2. Install the radiator grille. 

B0-14 

• 

• 

• 

• 
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• FUEL LID OPENER 
COMPONENTS 

• 

• 

• 

(D Console box S/A 
@ Fuel door lock open lever S/A 
® Fuel filler opening Jock S/A 
@ Fuel lid lock control cable S/A 
®Washer 

REMOVAL 
1. Removal of console box subassembly. 

(1) Remove the console box hole cover. 

@Nut 

(2) Remove the console box subassembly by removing the 
three screws. 

2. Removal of fuel door Jock open lever subassembly 
( 1) Remove the fuel door lock open lever subassembly from 

the console box subassembly removing the four 
screws. 

(2) Disconnect the fuel lid lock control cable from the fuel 
lock open lever subassembly. 

3. Remove the Quarter inside trim board. 

B0-15 -

Quarter inside trim board 

E I J 

BODY 

WFE00-80031 
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4. Removal of fuel filler opening lock subassembly 
(1) Remove the rear combination lamp by removing the 

three screws. 
(2) Remove the fuel filler opening lock subassembly by 

removing the nut. 
(3) Disconnect the fuel lid lock control cable from the fuel 

filler opening lock subassembly. 
5. Remove the fuel lid lock control cable from the body. 

INSTALLATION 
1. Install the fuel lid lock control cable to the body. 

2. Installation of fuel filler opening lock subassembly. 
(1) Connect the fuel lid lock control cable to the fuel filler 

opening lock subassembly. 
(2) Install the fuel filler opening lock subassembly with the 

nut. 
(3) Install the rear combination lamp with the three screws. 

3. Installation of fuel door lock open lever subassembly 
(~)Connect the fuel lid lock control cable to the fuel lock 

open lever subassembly. 
(2) Install the fuel door lock open lever subassembly to the 

console box subassembly with the four screws. 
4. Install the center pillar garnish and Quarter inside trim 

board. 
5. Installation of console box subassembly 

(1) Install the console box subassembly with the three 
screws. 

(2) Install the console box cover. 

B0-16 

• ~ l 
""""'""" 

• 
~~ 

\ ' 
• 

• 
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• RADIATOR GRILLE 
COMPONENTS 

• 

• 

• 

CD Radiator grille Ay 
®Clip 
®Clip 

REMOVAL 
1. Removal of radiator grille assembly . 

(1) Remove the two screws. 
(2) Detaching the clips at two points. 

@ Radiator grille to front valance panel cushion 
@Grommet 
@ Emblem (DAIHATSU) 

(Push the pawl section at the upper side of the clip, 
using a screwdriver. Then, pull the radiator grille toward 
your side.) 

(3) Remove the radiator grille assembly from the body . 

80-17-

BODY 
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2. Remove the emblems by removing the screws. 

INSTALLATION 
1. Install the emblems with the screws. 
2. Install the three grommets to the body. 
3. Installation of radiator grille assembly. 

(1) Insert the three protruded position of the radiator grille 
lower side into the grommets. 

(2) Attach the two clips at the upper side of the radiator 
grille. 

(3) Install the two screws at the upper both side of the 
radiator grille. 

80-18 

• 

• 

• 

• 
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• FRONT BUMPER 
COMPONENTS 

BODY 

: Tightening torque 
UnH : kg-m (ft·lb, N·m) 

• 

• 

• 

3.0. 4.5 
(21.7- 32.5, 29.4- 44.1) 

REMOVAL 

CD Front bumper Ay 
® Front bumper extension 
® Front bumper guard bar 

1. Remove the front bumper guard bar by removing the four 
bolts. 

2. Remove the front turn signal lamp assembly by removing 
the screws and disconnect the connector . 
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3. Remove the attaching bolts of the front bumper. 

4. Remove the front bumper extension from the front bumper 
subassembly. 

INSTALLATION 
1. Install the front bumper extension to the front bumper sub

assembly. 
2. Install the front bumper assembly to the vehicle with the four 

bolts. 
Tightening Torque: 3.0 - 4.5 kg-m 

(21.7 - 32.5 ft-lb, 29.4 - 44.1 N·m) 

3. Install the front turn signal lamp assembly. 
4. Install the front bumper guard bar with the four bolts. 

Tightening Torque: 3.0 - 4.5 kg-m 
(21.7 - 32.5 ft-lb, 29.4 - 44.1 N·m) 

B0-20 

• 

• 

• 

• 
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• REAR BUMPER 
COMPONENTS 

• 

• 

• 

FRONT 

1::0 

REMOVAL 
1. Remove the rear bumper subassembly by removing the five 

bolts. 

2. Remove the rear bumper extension by removing the three 
nuts . 

INSTALLATION 
1. Install the rear bumper extension with the three nuts. 
2. Install the rear bumper subassembly with the five bolts . 

B0-21 -

BODY 
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FRONT FENDER 
COMPONENTS 

REMOVAL 
1. Remove the radiator grille. 
2. Remove the front bumper guard bar and front bumper 

assembly. 
3. Remove the front fender liner. 

4. Remove the front wheel opening extension. 
5. Remove the frontJurn lamp assembly. 
6. Remove the front fender by removing the attaching bolts. 

B0--22 

• 

• 

• 

• 
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• 

INSTALLATION 
1. Install the front fender to the body with the bolts. 

NOTE: 
• To prevent rust formation, apply rust preventive liquid or 

paint having the same color as the body to the front 
fender attaching sections, attaching bolts and so forth. 

2. Install the front turn lamp assembly . 

3. Install the front wheel opening extension. 
NOTE: 
• If a new front wheel opening extension is to be installed, 

first detach the two-faced adhesive tape seal provided 
at the arrow-headed section. Then, install the new ex
tension in place. (Be sure to detach the tape seal very 
slowly.) 

4. Install the front fender liner. 
5. Install the front bumper assembly and front bumper guard 

bar. 
6. Install the radiator grille . 

80-23 ~ 

BODY 
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REAR WHEEL OPENING EXTENSION 
COMPONENTS 

REMOVAL 
1. Remove the rear mud guard. 
2. Remove the rear fender liner. 
3. Remove the rear wheel opening extension. 

INSTALLATION 
1. Install the rear wheel opening extension. 
2. Instal! the rear fender liner. 
3. Install the rear mud guard. 

80-24 

• 

• 

• 

• 
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• INSTRUMENT PANEL 
COMPONENTS (PART 1) 

• 

• 

• 

CD Instrument panel S/A 
® Instrument panel hole cover 
@ Defroster nozzle Ay 
@ Cigarette lighter bezel 
® Instrument panel center pad Ay 
® Instrument panel register Ay 
(fl Instrument panel finish panel lower 
® Glove compartment S/A 
@ Glove compartment door lock Ay 
@ Radio cover 
0 Stereo opening cover 

@ Rear panel instrument cluster finish 
@ Front panel instrument cluster finish 
@ Meter hood set bracket No. 3 
@ Upper instrument cluster finish panel 
@ Center instrument panel tray 
@ Instrument panel safety padS/A 
@ Front grip 
@ Side instrument panel safety pad S/A 

. @ Upper instrument panel finish panel 
@ Defroster nozzle opening cover 

B0-25-

BODY 
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COMPONENTS (PART 2) 

I 
@ 

(i) Instrument panel S/A 
® Meter hood set bracket 
®Clip No.1 
@ Edge protector 
® Instrument panel reinforcement 
® Instrument panel finish panel retainer No. 

<D 

® Glove compartment door lock retainer S/A 
® Glove compartment door lock striker 
® Instrument panel center reinforcement 
@ Instrument panel lower center reinforcement 
0 Pilrar to pillar member Ay 
@ Instrument panel brace S/A 

B0-26 

• 

• 

• 

• 
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• REMOVAL OF INSTRUMENT PANEL 

• 

• 

• 

NOTE: 
• The instrument panel, together with the heater control 

unit and cable, should be removed from the body. 

1. Disconnect the battery cable from the negative 8 terminaL 
2. Remove the steering wheel assembly. 

3. Removal of lower instrument panel finish panel 
(1) Remove the hood lock control lever and wire. 
(2) Remove the screws retaining the rheostat. 
(3) Remove the two lower screws retaining the lower instru

ment panel finish panel. 
(4) Disconnect the rear heater switch connector and the 

rheostat connector. 

4. Remove the screws <D and ® which retain the instrument 
panel finish panel retainer No. 1 at the right and left sides. 
(It is not necessary to remove the multi-use lever switch 
connector. Also, do not disconnect the connector.) 

5. Remove the screws® and@ located at the left side of the 
instrument panel. 
(It is not necessary to remove the instrument panel reinfor
cement.) 

6. Detach the clip retaining the air No. 1 duct subassembly. 
Remove the duct. 

7. Remove the bolt connecting the instrument panel to the 
brace. 

B. Disconnect the connector of the instrument panel wire . 

B0-27-

BODY 
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9. Remove the upper instrumentclusterfinish panel by remov
ing the two screws. 

10. Removal of instrument cluster finish panel subassembly 
( 1} Remove the instrument cluster finish panel subassemb

ly by removing the four screws. 
(2) Disconnect the connectors for the rear window deffoger 

switch, hazard warning signal switch and rear wiper 
switch. 

11. Removal of combination meter assembly 
(1) Remove the four attaching screws of the combination 

meter assembly. 
(2) Pull out the combination meter assembly toward your 

side. Disconnect the speedometer cable and the two 
couplers of the wire harness. Remove the combination 
meter assembly. 

12. Disconnect the clamp of the wire harness. 

13. Removal of triple meter 
(1) Remove the upper instrument panel finish by means of 

a bamboo spatula wrapped with a cloth. 
(2) Pull out the voltmeter, clinometer and clock toward your 

side, while pushing the upper and lower claws by 
means of a spatula or the like. 

(3) Disconnect the connectors. 

80-28 

• 

• 

• 

• WFE90-B0070 
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• 

14. Remove the glove compartment door subassembly (screws 
(i) and®). 

15. Remove the screws @ and @. 
(It is not necessary to remove the instrument panel reinfor
cement.) 

16. Disconnect the connectors of the wire harnesses of the 
heater control switch (and the air conditioner switch). 

17. Remove the attaching screw of the instrument panel and 
brace . 

18. Disconnect the heater control cable. 

19. Remove the defroster nozzles (at the left and right sides). 
20. Remove the instrument panel hole covers (at the right and 

left sides). 

21. Remove the attaching screws of the instrument panel (at 
the right and left sides) . 

B0-29-

BODY 
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22. Remove the attaching screws of the instrument panel ( cen
ter). 

23. Remove the instrument panel from the body. 

24. Remove the defroster nozzle assembly. 

25. Remove the instrument panel panel brace subassembly. 
26. Remove the following parts. 

( 1} Bracket of key reminder buzzer, heater relay and horn 
relay 

(2) Sub-fuse box 

27. Remove the steering column from the pillar-to-pillar mem
ber subassembly. 

28. Remove the pillar-to-pillar member subassembly from the 
pillar. 

BQ-30 

• 

• 
Defroster nozzle Ay 

• 
.... 
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• 29. Remove the meter hood set bracket (right and left side) by 
removing the six screws. 

• 

• 

• 

30. Remove the air duct subassembly No. 4 by removing the 
screw. 

31. Remove the center ventilator duct by removing the screw. 

32. 

33. 

Removal of ash receptacle box and ash receptacle retainer 
(1) Pull out the ash receptacle box. 
(2) Remove the ash receptacle retainer by removing the 

three screws, Disconnect the optical cord. 

Removal of cigar lighter 
(1) Disconnect the connectors. 
(2) Rerrove the set nut. 
(3) Remove the cigar lighter knob. 
(4) Remove the cigar lighter assembly. 
(5) Remove the cigar lighter bezel. 

34. Removal of speaker (right and left side) 
(1) Disconnect the connectors. 
(2) Remove the speaker by removing screws . 

B0-31 ~ 

0 

Set nut 

L 

BODY 

'- Air duct subassembly 
',.,_No.4 

= 
Ash receptacle 
retainer 

'"1j 
Cigar lighter Assy 
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35. Remove the center instrument panel reinforcement subas~ 
sembly and lower center instrument reinforcement by 
removing the four bolts. 

36. Removing the glove compartment door look striker by 
removing the two screws. 

37. Removing the glove compartment door lock retainer sub
assembly by removing the five screws. 

38. Remove the defroster nozzle opening cover by removing 
the nine screws. 

39. Remove the instrument panel safety pad subassembly by 
removing the eight bolts and ten clamps. 

40. Remove the side instrument panel safety pad subassembly 
by removing the four clamps. 

80-32 

• 
• • Lower center instrument 

panel reinforcement 

• 

• 

• 
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41. Remove the center instrument panel tray by removing the 
five screws. 

42. Remove the s'1de and center instrument panel register assy. 

43. Remove the instrument panel wire from instrument panel. 

INSTALLATION 
1. Install the snapring nuts . 
2. Install the instrument panel wire. 

3. Install the side and center instrument panel register assy. 

80-33 -

/ 
' ! 

~ 

/ 
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~ 

BODY 
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J~ 
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4. Install the center instrument panel tray with the five screws. 

5. Install the side instrument panel safety pad subassembly 
with the four clamps. 

6. Install the instrument panel safety pad subassembly with 
eight bolts and ten clamps. 

7. Install the defroster nozzle opening cover with the nine 
screws. 

8. Install the center instrument panel reinforcement subas
sembly and lower center instrument reinforcement with the 
four bolts. 
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9. Installation of speaker (right and left side) 
(1) Install the speaker with the screws. 
(2) Connect the connectors. 

10. lnstallat'1on of cigar lighter 
(1) Install the cigar lighter bezel, cigar lighter Assy, cigar 

lighter knobs and set nut. 
(2) Connect the connectors . 

11. Installation of ash receptacle box and ash receptacle 
retainer. 
(1) Install the optical cord to the ash receptacle retainer. 
(2) Install the ash receptacle retainer with the three screws. 
(3) Install the ash receptacle box. 

12. Install the center ventilator duct with the screw. 
13. Install the air duct subassembly No. 4 with the screw . 

14. Install the meter hood set bracket 9right and left side) with 
the six bolts . 

80-35-
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INSTALLATION OF INSTRUMENT PANEL 
1. Put the instrument panel in place. 
2. Draw out the wire harnesses and speedometer cable from 

the hole for the combination meter. 

3. Temporarily install the instrument panel with two bolts at 
upper right and left points. 

4. Connect the coupler of the wire harness. 
( 1) Wire, instrument panel 
(2) Wire, heater control switch 
(3) Wire, air conditioner switch 

5. Clamp of wire harness 
(1) Wire cowl in left figure (for instrument panel wire) 
(2) Wire harnesses for hazard of combination meter section 

and rear wiper switch 

6. Connect the wire of the heater control unit to the lever of 
the heater/blower unit. 
(1) Install the mode switching cable, as follows: 

1) Set the mode switching lever of the heater control 
to the ~ (DEF) side; the mode switching lever of 
the heater unit to the DEF side. 

2) Connect the mode switching cable. Insert it into the 
clamp securely. 

(2) Install the temperature regulating cable, as follows: 
1) Set the temperature regulating lever of the heater 

control to the (COOL) side; the temperature 
regulating !ever of the heater unit to the COOL side. 

2) Connect the temperature regulating cable. Insert it 
into the clamp securely. 
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• 

(3) Install the inside air/outside air switching cable, as fol
lows: 
1) Set the inside air/outside air switching leVer of the 

heater control to the ~ (RECIRC) side; the inside 
air/outside air switching lever of the blower assemb
ly to the RECIRC side. 

2) Connect the inside air/outside air switching cable. 
Insert it to the clamp securely. 

7. Install the air No.1 duct subassembly. Install the clip. 
NOTE: 
• Before the instrument panel is tightened securely, make 

sure that the wire harnesses, clamps and connectors are 
installed without applying undue force . 

8. Tighten all screws which have been removed during the 
removal operation. 
NOTE: 
• Refer to the sequence numbers 4, 5, 17, 21 and 22. 

9. Install the defroster nozzle assembly. 
10. Install the instrument panel hole cover. 

11. Install the glove compartment door subassembly. (Tighten 
the screws CD and @.) 

12. Tighten the screws® and@. 

13. Install the instrument panel finish panel retainer No. 1. 
(Tighten the screws CD and @.) 

14. Tighten the screws@ and@ . 
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15. Install the triple meter. 
(1) Connect each connector to the respective meters. 

Press the meter into the groove by hands. 
(2) Press the upper instrument panel finish into position by 

hands. 

16. Installation of combination meter 
(1) Connect the connector of the speedometer cable and 

the couplers of the wire harnesses. 
(2) Tighten the attaching screws. 

17. Install the instrument cluster finish panel subassembly with 
the attaching screws. 

18. Install the upper instrument cluster finish panel with the 
attaching screws. 

19. Installation of lower. instrument panel finish panel. 
(1) Connect the connector for the rear heater switch and 

rheostat. 
(2) Tighten the attaching screws of the lower instrument 

panel finish panel. 
(3) Tighten the attaching screws of the rheostat. 
(4) Connect the wire for the hood lock control lever and 

tighten the attaching screws. 
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• 20. Install the steering wheel. 
Tightening Torque: 29.4 - 49.0 N-m 

21. Connect the horn wire and install the horn pad. 
22. Tighten the screw of the horn pad. 

OPERATION AFTER INSTALLATION 
1. Connect the battery. 
2. Ensure that each switch of the instrument panel functions properly. 
3. Ensure that all of the electrical system functions properly. 

WFE90-80121 
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TRIMS 
COMPONENTS 

<D Roof headlining trim No. 
®Clip 
@Clip 
@ Center roll over garnish 
@ Rear roll over edge protector 
® Protector roll over edge cover 
(l) Cowl side trim board 

CENTER PILLAR GARNISH 
Removal 
1. Disengage the clips, using a screw driver. 
2. Remove the center pillar garnish. 

Installation 

® Front pillar inner garnish 
® Front door opening trim 
@ Front door scuff plate 
@ Center pillar garnish 
@ Center pillar upper garnish 
@ Quarter inside trim board 
@ Quarter vent louver S/A 

<0- __ 

1. Align the clips in place. Install the center pillar garnish by 
lightly tapping around the clips by hand. 

~, 
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• CENTER PILLAR UPPER GARNISH 
Removal 

• 

• 

• 

1. Remove the attaching bolt of the front seat outer belt 
shoulder anchor. 

2. Remove the assist grip. 
3. Disengage the clip, using a screwdriver. 
4. Remove the center pillar garnish. 

Installation 
1. Align the clips in place. Install the center pillar garnish by 

lightly tapping around the clips by hand. 
2. Install the assist grip. 
3. Install the attaching bolt of the front seat outer belt shoulder 

anchor. 
Tightening Torque: 2.9- 5.4 kg-m 

FRONT PILLAR INNER GARNISH 
Removal 
1. Remove the sun visor assembly. 
2. Remove the assist grip or two clips. 
3. Disengage the clips, using a screwdriver. 
4. Remove the front pillar inner garnish. 

Installation 
1. Hang the hanger located at the lower part of the front pillar 

inner garnish to the body. 
2. Align the two clipS in place. Install the front pillar garnish 

by tapping it lightly by your hand. 
3. Install the assist grip or two clips. 
4. Install :he sun visor assembly. 

ROOF HEADLINING TRIM No. 1 

Removal 
1. Remove the inner rear-view mirror. 
2. Remove the visor holders. 
3. Disengage the clips, using a screwdriver. 
4. Remove the roof headlining trim No. 1. 

Installation 
1. Install the roof headlining trim No. 1 with the four clips. 
2. Install the visor holders with the screws. 
3. Install the inner rear-view mirror. 

B0-41 -
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ROLL OVER CENTER GARNISH 
Removal 
1. Remove the removable roof lock garnish and removable 

roof lock base assembly. 
2. Disengage the clips. 
3. Remove the roll over center garnish. 

Installation 
1. Install the roll over center garnish with the four clips. 
2. Install the removable roof lock garnish and removable roof 

lock base assembly. 

COWL SIDE TRIM BOARD 
Removal 
1. Disengage the clips@, using a screwdriver. 
2. Disengage the clip ® of remove the bolt. 
3. Remove the cowl side trim board. 

Installation 
1. Install the cowl side trim board with the clip ® and clip @ 

of bolt. 

FRONT DOOR SCUFF PLATE 
Removal 
1. Disengage the clips, using a screwdriver. 
2. Remove the front door scuff plate. 

Installation 
1. Install the front door scuff plate with the clips. 

QUARTER INSIDE TRIM BOARD 

Removal 
1. Disengage the clips, using a screwdriver. 
2. Remove the quarter inside trim board. 

Installation 
1. Align the clip in place. Install the quarter inside trim board 

by lightly tapping around the clips by hand. 
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• REAR ROOF HEADLINING 
Components 

• 

• 

• 

(!) Rear roof headlining 
® Roof headlining trim retainer 

Removal 
1. Remove the rear roll bar. 
2. Remove the roof headlining trim retainer by removing the 

screws. 
3. Remove the roof headlining. 

Installation 
1. Mask the periphery of the rear roof headlining. Apply the 

bond. (Sunstar-Made Penguin cement #386) 
2. Affix the rear roof headlining. 
3. Install the rear headlining trim retainer by the screws. 
4. Install the rear roll bar. 

B0-43 -
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RESIN TOP 
COMPONENTS 

(i) Rear roof panel 
® Outer rear side upper panel 
® Rear roof to rear side weatherstrip 
@ Quarter window glass 
@ Quarter window lock bracket 
@ Quarter window glass garnish 

REMOVAL 

(!) Straight pin 
® Rear roof panel packing 
® Quarter window weatherstrip 
® Back door upper weatherstrip 
@ Back door outside moulding 
@ Outside moulding joint 

1. Remove the caps for resin panel attaching bolts (10 points). 
Then remove the resin top panel attaching bolts (12 points). 
NOTE: 
• When removing the caps, use a cloth to avoid any 

damage to the vehicle body. 

2. Remove the mounting roll over bracket by removing the 
screws. 

3. Remove the resin top panel from the vehicle. 
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• DISASSEMBLY 

• 

• 

• 

1. Remove the quarter window glass-related parts. 
2. Remove the outside moulding joint, back door outside 

moulding and back door upper weatherstrip. 

3. Remove the roof headlining trim retainer by removing the 
screws . 

4. Separate the rear roof panel and outer rear side upper 
panel by removing the screws. 

5. Remove the rear roof panel packing . 

ASSEMBLY 
1. Peel off the liner of a two-faced adhesive tape which is 

installed on the rear roof panel packing. Then, install the 
rear roof panel packing onto the rear roof panel. 

B0-45-
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2. Apply the adhesive agent specified below to the section® 
(both right and left sides) at the front side of the rear roof 
panel, as indicated in the right figure. 

Adhesive Agent To Be Used: 
Sunstar-Made Penguin Seal #255A 

3. Affix the packing to the section @ at the rear side of the 
rear roof panel. 

4. Apply the adhesive agent specified below to the section© 
(both right and left sides) at the rear side of the rear roof 
panel, as indicated in the right figure. 

Adhesive Agent To Be Used: Cemedine 3705 

5. Install the plate nut on the outer rear side upper panel. 
NOTE: 
• Be sure to install the plate nut in such a direction that 

the nut side may face upward. 

6. Install the outer rear side upper panel on the rear roof panel. 
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7. Secure the rear roof panel and outer rear side upper panel, referring to the attachment sectional views 
below. 

Section@ 

Section© 

Enlarged view of section© 

Table of bolts and nuts, etc • 

Section® Section® 

G) Rear roof-to-rear side upper retainer G) Plate nut 

® Screw with washer ® Screw with washer 
Nominal dimension: 27 mm 

@(10Stellen) 

@(2 Stellen) 

©(2 points) 

<D Bolt cap 
® Ncrt 

Section© 

® Screw with washer 

WFE90-80146 

Nominal dimension: 20 mm 
(0.79 inch) 

NOTE: Nominal dimension: 15 mm 
(0.56 inch) (1.06 inches) Use a screw having the same color 

as with the rear roof panel. 
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8. Affix the back door opening packing on the rear roof panel. 

9. Install the back door upper weatherstrip to the rear roof 
panel. 

10. Insert the nut plate into the corresponding section of the 
rear roof panel, as indicated in the right figure. 

11. Apply the following bonding agent given below to the front 
side of the rear roof panel at the section 0 (both right and 
left sides), as indicated in the right figure. 

Bonding Agent: Cemedine 3708 

12. Install the resin top panel to the vehicle. 
13. Install the attaching bolts and caps (10 points). 
14. Install the mounting roll over bracket with the screws. 
15. Install the quarter window assembly. 
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• SOFTTOP 
COMPONENTS 

• 

TARPAULIN 
Removal • 1. Remove the magic tapes and raise all fasteners. 

2. Detach the fourteen points of hooks . 

• 80-49 -
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CD Tarpaulin Ay 
® Rear top cover tarpaulin bow 
® Tarpaulin center bow 
@ Tarpaulin rear retainer 
® Tarpaulin front retainer 
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3. Pull up the tarpaulin upward. If any difficulties should en
counter in pulling up the tarpaulin, loosen the rear tarpaulin 
retainer attaching screws to remove the tarpaulin, then 
tighten the screw again after removing the tarpaulin. 

4. Untie the band fixing tarpaulin at the roll bar. 

5. Working from the rear side, wind the tarpaulin toward the 
front so that the inner side of the tarpaulin can face upward. 

6. Remove the tarpaulin by loosing the front tarpaulin retainer 
attaching screws. 

7. How to fold removed-tarpaulin. 

-
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Installation 
1. Install the tarpaulin with tightening the front tarpaulin 

retainer attaching screws. 

2. Cover the tarpaulin over the vehicle body by turning the 
tarpaulin over . 

3. Tie the band to fix the tarpaulin at the roll bar. 
4. Affix the magic tape at the center bow(1 point) and the rear 

bow (2 point). 
5. Lower all fasteners. 
6. Affix the magic tapes . 

7. Attach the hooks fourteen points at the rear body side . 

BODY 
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TARPAULIN BOW 
Removal 
1. Remove the tarpaulin assembly. 
2. Remove the center tarpaulin bow assembly by removing 

the two attaching bolts. 
3. Remove the rear tarpaulin bow assembly by removing the 

four attaching bolts. 

Installation 
1. Install the rear tarpaulin bow assembly with the four attach

ing bolts. 
2. Install the center tarpaulin bow assembly with the two at

taching bolts. 
3. Install the tarpaulin assembly. 
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• TARPAULIN 
COMPONENTS 

• 

• 

• 

REMOVAL 
1. Detach the hooks (14 points) of the tarpaulin . 
2. Detach the hooks (3 points) from the rear bow. 

3. Remove the two handles that retain the front tarpaulin bow 
assembly. 

4. Remove the tarpaulin assembly from the front tarpaulin bow 
assembly . 

80-53 -

<D Tarpaulin Ay 
@ Rear top cover tarpaulin bowS/A 
® Handle 
@ Front top cover tarpaulin bow S/A 
@ Tarpaulin bow strap Ay 

BODY 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY 

INSTALLATION 
1. Install the tarpaulin trim (tarpaulin assembly) to the front 

tarpaulin bow. 
2. Fix the front tarpaulin bow with two handles. 

3. Install the hooks (3 points) to the rear bow. 
4. Install the hooks (14 points) of the tarpaulin to the male 

hooks of the vehicle body. 
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• TARPAULIN BOW 
Removal 
1. Remove the tarpaulin assembly. 
2. Remove the tarpaulin bow assembly by removing the six 

screws. 

Installation 
1. Install the tarpaulin bow assembly with the six screws. 
2. Install the tarpaulin assembly. 

Disassembly 
1. Removal of rear top cover tarpaulin bow subassembly. 

(1) Remove the nut. 
(2) Remove the washer and head pin from the tarpaulin 

bow base. 
(3) Remove the rear top cover tarpaulin bow subassembly 

• 
from the tarpaulin bow base. 

2. Removal of front top cover tarpaulin bow subassembly 
(1) Remove the "E" ring. 

• 

• 

(2) Remove the head pin from the tarpaulin bow base. 
(3) Remove the front top cover tarpaulin bow subassembly 

from the tarpaulin bow base. 

Assembly 
1. Installation of front top cover tarpaulin bow subassembly 

( 1) Install the front top cover tarpaulin bow subassembly to 
the tarpaulin bow base. 

(2) Install the head pin and "E" ring. 
2. Installation of rear top cover tarpaulin bow subassembly 

(1) Install the rear top cover tarpaulin bow subassembly to 
the tarpaulin bow base. 

(2) Install the head pin, washer and nut. 
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SUNROOF 
COMPONENTS 

<D Removable roof panel 
® Removable roof hinge plate 
® Removable roof hinge 
® Removable roof catch Ay 

@ 

@ Removable roof weatherstrip 
® Roof head lining bracket 
(I) Removable roof lock handle bracket 
@ Removable roof lock handle Ay 
® Removable roof kx:k base Ay 
® Removable roof lock garnish 

REMOVAL 
1. Removal of removable roof lock handle assembly 

(1) Pull the handle toward you while pushing the lock but
tons. 

(2) Remove the handle from the vehicle by pushing the 
links at the right and left sides. 

3. Raise the roof. Remove the roof by pulling it upward. 
NOTE: 
• Do not raise the sunroof more than 70 degrees. If the 

sunroof is raised in excess of 70 degrees, the sunroof 
will interfere with the body, resulting in hinge deformation 
or sunroof breakage. 
When the sun roof is removed, do not hang on or sit on 
the sunroof frame. 
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• DISASSEMBLY 

• 

• 

• 

1. Remove the sunroof headlining assembly by removing the 
clips. 

2. Remove the roof headlining bracket and removable roof 
lock handle bracket by removing the screws. 

3. Remove the removable roof hinge plat and removable roof 
hinge by removing the nuts . 

ASSEMBLY 
1. Install the removable roof hinge plate and removable roof 

hinge with the nuts. 
2. Install the roof headlining bracket and removable roof lock 

handle bracket with the screws. 
3. Installation of sunroof headlining assembly 

( 1) Ensure that the clips are attached to the sunroof head
lining assembly. 

(2) Install the sunroof headlining assembly to the roof 
panel. 

INSTALLATION 
1. Align the hinge on the sunroof front end to catch on the roof 

front open end then push into position from diagonally 
upper back direction. 

2. Close the roof, push the left and right links on the handle 
and push into the hole on the base securely. 

3. Lock the handle by pushing it until clicking sound can be 
heard. Make sure that the handle is locked . 
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WINDOWS 
FRONT WINDSHIELD 
Components 

Removal 

Q) 

~. Removal of windshield wiper arm assembly 
(1) Remove the windshield wiper arm cover. 
(2) Remove the windshield wiper arm assembly by remov

ing the attaching nut of the front wiper arm assembly. 

2. Removal of inner rear-view mirror assembly 
(1) Remove the room lamp cover. 
(2) Remove the inner rear-view mirror by removing the three 

screws, and disconnect the connector. 
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3. Removal of front windshield glass 
(If reusing weatherstrip) 
(1) Push the lip section of the weatherstrip outward from the 

body flange, using a screwdriver or a bamboo spatula. 
This operation is performed from the vehicle interior. 

NOTE: 
Be very careful not to scratch the body paint finish sur
face. 

(2) Remove the front windshield weatherstrip from the front 
windshield glass. 

(If not reusing weatherstrip) 
(1) Cutting off the weatherstrip lip with a knife, from the 

outside. 
(2) Push the glass with an even force, from the interior. 
(3) Remove the front windshield weatherstrip from the 

body . 

Inspection and cleaning 
1. Clean the adhesion sections of the glass and body, using 

a solvent such as alcohol or white gasoline. 

Installation 
1. Install the front windshield weatherstrip to the front 

windshield glass. 
2. Installation of front windshield glass. 

(1) Set an operation rope to the weatherstrip. 
NOTE: 
• Never reuse any weatherstrip which exhibits deterioraw 

tion. Failure to observe this instruction will cause water 
leakage. 

(2) Apply soap water to the body flange contact sections 
of the weatherstrip. Also, apply soap water to the body 
flange. 

(3) Install the front windshield glass to the body . 
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(4) Hold the one end of the rope that is suspending in the 
vehicle interior. Pull the rope in such an angle that allows 
the weatherstrip to cross over the flange. While so 
doing, pound the surtace of the glass at points adjacent 
to the weatherstrip using one's palm from the vehicle 
exterior in order that the windshield may be installed into 
position. 

(5) Pound the surface of the glass using one's palm from 
the vehicle exterior so that the windshield may be set
tled in place. 

(6) Application of non-drying window sealer 
Working from the outside, apply the non-drying window 
sealer between the weatherstrip and the glass as well 
as between the weatherstrip and the body. 

NOTE: 
• Remove the any excessive sealer. 

(7) Water leakage check 
It water leakage exists, dry the leaky point thoroughly. 
Then, fill the leaky point with the non~drying sealer. 

3. Installation of inner rear-view mirror assembly 
(1) Connect the connector 
(2) Install the inner rear-view mirror with the three screws. 
(3) Attach the room lamp cover. 

4. Installation of windshield wiper arm assembly 
(1) Operate the wiper motor, until it assumes the automatic 

stopping position. 
(2) Set the wiper arms at the positions indicated in the right 

figure. 
(3) Tighten the nut and attach the front wiper arm cover. 
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• BACK DOOR GLASS 
Components 

• 

• 

• 
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~@ 

<D Back door glass 
® Back door window seal 
® Back door upper weatherip 

Removal 
1. Remove the spare tire . 
2. Remove the rear wiper arm assembly. 

@ Back door window bracket 
@ Back door handle 
® Rear wiper arm Ay 

3. Removal the rear window deffogger ground harness 
(1) Remove the attaching bolt to disconnect the rear win

dow deffogger ground harness from the back door. 
NOTE: 
• After the harness has been disconnected, reinstall the 

bolt to the back door for next use. 

(2) Disconnect the connector for the rear window deffogger 
at left side . 
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4. Remove the handles (4-points). 
CAUTION: 
• When installing the back door glass, make sure that the 

handles have been tightened positively (four points). 

5. Remove the rear window glass. 

Installation 
1. Install the back door glass assembly to the body using the 

four handles. 
2. Install the rear window deffogger ground harness. 
3. Install the rear wiper arm assembly. 
4. Install the speare tire. 

80--£2 
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• QUARTER WINDOW GLASS 

Components 

• 

• 

• 

Removal 
1. Remove the rear roll bar. 
2. Removal of quarter window glass assembly 

(1) Remove the quarter window lock garnish. 
(2) Remove the screws attaching the quarter window lock 

to the body. 
(3) Remove the screws attaching the quarter window hinge 

to the body. 
(4) Remove the quarter window assembly from the body. 

3. Remove the quarter window lock and quarter window hinge 
from the quarter window assembly. 

Installation 
1. Install the quarter window lock and quarter window hinge 

to the quarter window assembly. 
2. Install the quarter window assembly to the body, as follows: 

(1) Install the quarter window hinge to the body with the 
screws. 

(2) Install the quarter window lock to the body with the 
screws. 

NOTE: 
• When tightening the screw, fill the nut with an adhesive 

agent (instantaneous adhesive agent). 

(3) Install the quarter window lock garnish. 
3. Install the rear roll bar . 

80-63 ' 

<D Quarter window Jock garnish 
® Quarter window Jock Ay 
® Quarter window Jock bracket 
@ Quarter window hinge retainer 
@ Gasket No. 2 
® Quarter window glass 
<!> Quarter window weatherstrip 
® Gasket No. 1 
® Quarter window hinge 
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FRONT DOOR 
DOOR TRIM AND SERVICE HOLE COVER 
Components 

Removal 
1. Removal of door armrest assembly 

( 1) Remove the two screws. 
(2) Remove the door armrest assembly from front door. 
(3) Remove the screw. 

2. Remove the front door inside handle bezel by removing the 
screw. 

3. Removal of front door window regulator handle assembly 
(1) Pull off the snap ring with a cloth as indicated in the 

figure. 
(2) Remove the front door window regulator handle and 

door regulator inside handle plate. 

4. Remove the front door trim board subassembly by remov
ing the clips. 

5. Remove the front door service hole cover. 

B0-64 

CD Door armrest Ay 
® Front door inside handle bezel 
® Front door window regulator handle Ay 
@ Start snap ring 
® Regulator inside handle plate 
@ Front door trim board S/A 
<V Front door upper trim 
® Front door service hole cover 
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• 

• 

• 

Installation 
1. Installation of front door service hole cover 

(1) Affix butyl tape to the points indicated in the right figure. 
(2) Insert the cover at the lower end into the aperture at the 

lower side of the door panel. Affix adhesive tape on the 
holes. 

NOTE: 
1. Never plug the clip hole of the door trim with adhesive 

tape. 
2. Replace any service hole cover which exhibits rupture. 

2. Installation of front door trim panel assembly 
(1) Ensure that the clips are attached to the front door trim 

panel assembly. 
(2) Install the front door trim panel assembly to the front 

door. 

3. Install the front door inside handle bezel and door armrest 
assembly. 

4. Installation of front door window regulator handle assembly. 
(1) Install the door regulator inside handle plate. 
(2) Set the snap ring to the front door window regulator 

handle. 
(3) Install the front door window regulator handle in the 

angle specified in the right figure . 

B0-<>5 ~ 
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DOOR LOCK AND OUTSIDE DOOR HANDLE 
Components 

Remove 
1. Remove the front door trim-related parts. 
2. Remove the front door rear lower frame subassembly. 

3. Removal of front door lock assembly 
(1) Remove the front door inside handle subassembly. 
(2) Remove the bolt®. 
(3) Remove the front door lock assembly. 

4. Detach the front door outside handle assembly by removing 
the two nuts. 

5. Detach the clip. Remove the key cylinder. 

B0-86 

<D Front door rear lower frame S/A 
® Front dOOf lock Ay 
® Front door outside handle Ay 
@ Front door control link 
@ Front door inside handle bezel 
® Front door inside handle S/A 
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O•<fr 0 

'-" ~· 

~ 0 d IJL.dlll£/ 
~handle subassembly 

·~ ~~;;:,f=J' m 
assembly 

• 

• 

• 
' 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

Installation 
1. Install the front door outside handle assembly with the two 

nuts. 
2. Install the key cylinder into position with the clip. 
3. Installation of front door lock assembly. 

(1) Install the front door lock assembly with the three 
screws. 

(2) Set the control links and tighten the bolt®. 
(3) Install the front door inside handle subassembly with 

three bolts. 

4. Install the front door rear lower frame subassembly with 
bolt. 

5. Install the front door trim-related parts . 

DOOR GLASS AND REGULATOR 
Components 

Removal 
1. Remove the door trim-related parts. 

Q) 

2. Remove the two attaching bolts of the front door glass 
subassembly. Remove the front door glass subassembly 
from the front door . 

B0-67 -

BODY 

-Front door inside 
handle subassembly 

<D Front door glass S/A 
® Front door glass channel weatherstrip 
® Front door glass channel S/A 
® Front door window regulator S/A 
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3. Remove the front door glass channel subassembly and 
front door glass channel weatherstrip. 

4. Remove the front door window regulator assembly by 
removing the five bolts. 

5. Remove the front door glass weatherstrip outer and inner. 
6. Remove the front door glass run. 
7. Remove the front door rear lower frame subassembly. 

Installation 
1. Install the front door rear lower frame subassembly to the 

body. 
2. Install the front door glass run and front door upper trim to 

the body. 
3. Install the front door glass weatherstrip outer and inner. 
4. Install the front door glass channel weatherstrip and front 

door glass channel subassembly to the front door glass. 

5. Installation of front door window regulator assembly 
(1) Apply MP grease to the sliding section. 

(2) Install the front door window regulator assembly. 
(Tighten the bolts other than the bolts®. Then, tighten 
the two bolts ® at the center section of the elongated 
hole of the door panel.) 

6. Installation of front door glass subassembly 
(1) Install the front door glass subassembly. 
(2) Close the front door glass fully. Then, lower the front 

door glass 40 mm (1.57 inches). 
(3) First loosen the bolts® and then tighten them again. 

7. Install the door trim-related parts. 

BO-<i8 

• 
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• 

BACK DOOR 
COMPONENTS 

(j) Back door glass 
® Back door window bracket 
®Handle 
® Back door handle Ay 
® Back door down male back stopper 
® Back door panel 
® Back door hinge 
® Back door check 

REMOVAL 

1. Remove the spare tire and spare wheel carrier. 
2. Removal of wiper arm and blade 

(1) Remove the nut wiper arm and shield cap. 
(2) Remove the nut, washer and gasket. 

® Back door control motor Ay 
@ Rear wiper motor Ay 
{D Rear wiper arm 
@ Rear washer jar Ay 
@ Rear washer nozzle Ay 
@ Back door service hole panel cover 
@ Service hole cover 
@ Back door trim 

BODY 

WFE90-802Z1 

~;;;Wipe~,.:~ 

(0 1 \ Shield~;; 
washer 

Gasket 
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3. Removal of back door glass 
(1) Remove the back door glass deffogger ground harness 

attaching bolt to disconnect the rear window deffogger 
ground harness from the back door. 

(2) Disconnect the connector for the rear window deffogger 
at left side. 

{3) Remove the rear window by removing the four handles. 

4. Remove the back door trim by removing the clips (14 
points). 

5. Remove the back door service hole panel cover No. 1 by 
removing the four screws. 

6. Remove the service hole cover. 

7. Removal of rear wiper motor assembly 
(1) Disconnect the connector. 
(2) Remove the rear wiper motor assembly by removing the 

three bolts. 

8. Removal of back door lock assembly 
(1) Remove the link-related parts. 
(2) Remove the three attaching screws of the back door 

lock assembly. (In the case of the back door opener
equipped vehicle, remove the bolt ® and disconnect 
the connector.) 

(3) Tack out the back door lock assembly from the back 
door. 

B0-70 

• 

• 
Service hole cover 

\~ 
~ Back dom seMce 
~ hole panel cover 

Back door trim 
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• 

• 

• 

• 

(4) Remove the back door control motor assembly from the 
back door lock assembly. (In the case of the back door 
opener-equipped vehicle only.) 

9. Remove the back door outside handle assembly by rerr.ov
ing the two nuts. 

10. Detach the clip. Remove the key cylinder . 

11. Remove the rear window washeHelated parts. 
(1) Remove the rear washer nozzle assembly. Detach the 

hose and clip from the nozzle assembly. 

(2) Remove the rear washer jar assembly with hose. Dis
connect the connector . 

12. Remove the harness and grommet from the back door . 

B0-71 -
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13. Remove the back door down male stopper. 

14. Remove the back door check subassembly. 

15. Removal of back door panel 
(1) Remove the grommets. 
(2) Remove the back door panel from the vehicle by remov

ing the bolts. 

INSTALLATION 
1. Installation of back door panel 

(1) Install the back door panel to the vehicle with the bolts. 
(2) Install the grommets. 
(3) Install the back door check subassembly. 

2. Install the back door down male stopper with the two 
screws. 

3. Install the harness to the back door. 

B0-72 
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• 

• 

4. Installation of rear window washer-related parts. 
(1) Install the rear washer jar assembly with hose and con

nector to the rear washer jar. 
(2) Install the rear washer nozzle assembly, attached hose 

and clip to the nozzle assembly. 

5. Place the key cylinder on the back door. Secure the lock 
cylinder with the clip . 

6. Installation of back door lock assembly 
(1) Install the back door control solenoid assembly in the 

back cbor lock assembly. (In the case of the back door 
opener-equipped vehicle only) 

(2) Install the back door lock assembly with the three 
screws. (In the case of the back door opener-equipped 
vehicle, install the bolt@ and connect the connector.) 

(3) Install the link-related parts. 

7. Install the service hole cover. 
NOTE: 
1. Affix butyl tape to the points indicated in the right figure. 
2. Replace any service hole cover which exhibits rupture. 

8. Install the back door service hole panel cover No. 1 by with 
the four screws. 

9. Installation of back door trim 
( 1) Ensure that the clips are attached to the back door trim. 
(2) Install the back door trim to the back door. 

B0-73 ' 
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10. Installation of back door glass 
(1) Install the back door glass with the for handles. 
(2) Install the rear window detfogger ground harness. 

11. Installation of wiper arm and blade. 
(1) Install the Gasket, washer, net and shield cap. 
(2) Install the wiper arm and nut. 

NOTE: 
1. Operate the wiper motor and set the wiper arm to the 

automatic stopping position. 
2. Set the wiper arm to the position as indicated in the right 

figure. 

B0-74 
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• REAR ROLL BAR 
COMPONENTS 

• 

• 

NOTE: Asterisk mark ~ denotes point where 
TORX® screw is used. 

TORX® is the registered trademark of 
Textron Co., Ltd., U.S.A. 

<D Rear roll bar side member S/A 
® Rear roll bar member No.2 
@) Member rear rolf bar cover 

REMOVAL 

1. Removal the three point rear seat belts . 

2. Removal of rear roll bar cover 
( 1) Remove the magic tapes. 
(2) Remove the fastener. 

Q) 

@ Roll over bracket 
® Gasket 
@Cap 

(3) Remove the rear roll bar cover from the rear roll bar. 
(4) Remove the two screws. 11 

BODY 

: Ttghtening torque 
Unit : kg-m (ft..Jb, N·m) 

;eaJ rool bar cover 

~crew Faslener r:o(_ ~ 
Screw "\ 

• ~I\ Mag1cmpe Magic tape 

WFE90-B0247 
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3. Remove the rear roll bar. 
NOTE: 
• The rear roll bar employs the TOR~ screw so that the owner may not detach the roller bar easily. 

® 

I., .I 
'\) 

TORx®T40 

© © 

INSTALLATION 

1. Install the rear roll bar to the body. 
Tightening Torque: 1.6 - 2.2 kg-m 

(11.6 -15.7 ft-lb, 15.7-21.6 N-m) 

2. Installation of rear roll bar cover 
(1) Install the two screws. 
(2) Install the rear roll bar cover to the rear roll bar with the 

fastener and magic tapes. 

3. Install the three point rear seat belts. 
Tightening Torque: 2.9 - 5.4 kg-m 

(21 - 39 ft-lb, 28.4 - 53.0 N-m) 

80-76 

The TOR~ screw is used at those parts 
®through ® in the left figure. 

TORX'* is the registered trademark of 
Textron Co., Ltd., U.S.A. 

TORx® 
T40 
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• FRONTSEAT 

• 

• 

• 

For enhanced rigidity and reduced weight, the seat frame of the front seat adopts a pipe frame and an "S" 
spring structure. 
The front seat uses urethane having an adequate hardness as the seat pad materiaL 
The front seat is so constructed that the seat sliding pitch is 15 mm (0.59 inch), whereas the reclining (pitch) 
angle can be adjusted in increments of 2 degrees. Consequently, it is possible to make fine adjustments in 
accordance with the body size of the driver or passenger. 
The headrest has been so designed that its height can be adjusted in accordance with the driver or 
passenger . 

N 

so (2° x 4 pitch} 56° (2° x 28 pitch) 
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BODY 

COMPONENTS 

' 
I 
L,, ,, 

(-

® 

i\@ 
l@ 

® 

,---i'--·---~®,-3 0-4-5 -'--- ' 
3.0 45 ~' (22-33.29.4-441) ~ 
122 - 33. 29.4- 44.11 i 

CD Front seat headrest 
® Front seat back cover 
® Front seat back Ay 
@ Front seat cushion cover 
@ Front seat cushion Ay 
® Front seat hinge cover 
(!) Adjusting reclining release handle 

T : Tightening torque 
Unit : kg-m (ft-lb, N·m) * : Non-reusable parts 

@ Front seat cushion shield 
® Reclining seat adjuster Ay 
® Seat track 
® Front seat cushion leg Ay 
@ Seat headrest support 
@ ~Ook snap ring 
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• REMOVAL 
NOTE: 

• 

• 

• 

• The following disassembly and assembly procedures 
have been described primarily based on a model seat. 

1. Remove the front seat from the vehicle by removing the four 
bolts. 

DISASSEMBLY 
1. Remove the headrest with the stopper pushed toward "Un

lock" direction . 

2. Remove the adjusting reclining release handle. 

3. Remove the front seat cushion shield, following the proce
dure given below . 
(1) Remove the three attaching screws. 

(2) Remove the front seat cushion shield by sliding it, as 
indicated in the right figure . 

B0-79 -
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4. Detach the four hook rings of the front seatback cover, as 
indicated in the right figure. 

5. Detach the three hook rings of the front seatback cover, as 
indicated in the right figure. 

6. Detach the three hook rings of the front seatback cover, as 
indicated in the right figure. 

7. Detach the three hook rings provided at the rear side of the 
front seatback cover, as indicated in the right figure. 

8. Remove the seat headrest support. 

80-80 

• 

• 

• 

• WFE90-B0262 
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• 

• 

• 

9. Remove the front seatback assembly. 
( 1) Remove the seatback by removing the one- small bolt 

and two bolts which are attaching ·the seatback. 
(2) Remove the front seat hinge cover from the seatback. 

10. Detach the return spring . 

11. Remove the front seat cushion leg assembly by removing 
the four bolts. 

12. Remove the reclining seat back adjuster assembly by 
removing the two bolts . 

13. Remove the front seat inner track assembly by removing 
the two blots. 

14. Detach the hook rings of the front seat cushion cover at the 
13 points, as indicated in the right figure . 

B0-81 ' 
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15. Detach the seven hook rings provided at the front side of 
the front seatback cover, as indicated in the right figure. 

16. Remove the front seat cushion cover from the front seat 
cushion assembly. 

ASSEMBLY 
1. Installation of front sea cushion cover 

(1) Install the new hook rings a the back side of the front 
seat cushion. 

(2) Install the new hook rings at the back side of the front 
seat cushion. 

NOTE: 
• Be very careful not to smear or scratch the seat cover 

during the assembly. 
• When installing the hook rings, make sure that no 

wrinkle is formed on the front seat cushion cover 
wherever possible. 

2. Install the front seatback cover to the front seatback. Also, 
install the headrest support. 

3. Install the reclining seatback adjuster assembly by install
ing the two bolts. 

Tightening Torque: 0.6 - 1.0 kg-m 
(4.3- 7.2 ft-lb, 5.9- 9.8 N-m) 

4. Install the front seat inner track assembly by installing the 
two bolts. 

Tightening Torque: 0.6 - 1 .0 kg-m 
(4.3- 7.2 ft-lb, 5.9- 9.8 N-m) 

B0-82 
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• 

• 

• 

5. Install the front seat cushion leg assembly with the four 
bolts. 

TIQhtening Torque: 0.9 - 1.5 kg-m 
(6.5- 10.8 tt-lb, 8.8-14.7 N·m) 

6. Install the return spring . 

7. Installation of front seatback assembly 
(1) Install the front seat hinge cover to the front seatback 

assembly. The, install them to the seat cushion with the 
two bolts and one small bolt 

(2) Install new hook rings to the back side of the seatback. 

8. Install new hook rings to the front seatback cover at the 
three points, as indicated in the right figure . 

9. Install new hook rings to the front seatback cover at the 
three points, as indicated in the right figure . 

80-83 -
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10. Install new hook rings to the rear side of the front seatback 
cover at the three points, as indicated in the right figure. 

11. Install new hook rings to the front seatback cover at the four 
points, as indicated in the right figure. 

12. Install the front seat cushion shield with the three screws. 
13. Install the adjusting reclining release handle with the one 

screw. 
14. Install the headrest. 

INSTALLATION 
Install the front seat with the four bolts. 

Tightening Torque: 3.0- 4.5 kg-m 
(22- 33 ft-lb, 29.4 - 44.1 N·m) 

80-84 
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• REARSEAT 

• 

• 

• 

For enhanced rigidity and reduced weight, the seat cushion frame of the rear seat adopts a pipe frame and 
an •s" spring structure. On the other hand, the seatback frame employs a pipe frame and a wire structure. 
The rear seat uses urethane having an adequate hardness as the seat pad material. 
Moreover, the rear seat employs a foldable construcf1on. In addition, the separate type rear seat is available 
as optional equipment. 

Bench type rear seat 

® 

Separate type rear seat 

t 

-

B0-85 ' 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY 

BENCH TYPE REAR SEAT 
Components 

Removal 

® 

T: 2.0-3.0 
(14- 2.2, 19.6- 29.4) 

<D Rear seat back cover 
® Rear seat back Ay 
® Rear seat cushion cover 
® Rear seat cushion Ay 
® Rear seat stop band 

1. Removal of rear seat 
(1) Push the lock lever(]) 
(2) Pull up the lock lever® 
(3) Raise the entire seat forward 

® Cushion 
(f) Cushion No. 3 
® Cushion No. 4 
@ Hook rear 
@ Hook ring 

B0-86 

® 

• 

• 

T: 2.0-3.0 
(14- 2.2, 19.6 29.4) 

T : Tightening torque • 
UnH : kg-m (ft-lb, N·m) * : NorMeusabJe parts 
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• (4) Remove the rear seat by removing the two bolts. 

Disassembly 
1. Remove the rear seatback by removing the two bolts . 

• 
2. Removal of rear seatback cover 

(1) Remove the band by removing the one screw. 

0 

(2) Remove the hook ring at the back side of the seatback . 

• 
(3) Raise the fasteners . 

• BCJ-ll7 -
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(4) Turn over the rear seatback cover. 
Remove the rear seatback over by removing the hook 
rings at the front section of the seatback. 

(5) Remove the rear seatback cover. 

3. Removal of rear seat cushion cover 
(1) Remove the four cushion by removing the screws. 

(2) Remove the hook ring at the back side of the rear seat 
cushion. 

(3) Turn over the rear seat cushion cover. 
Remove the hook ring at the back side of the rear seat 
cushion. 

B0-88 
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• 

• 

• 

(4) Turn over the rear seat cushion cover. 
Remove the rear seat cushion cover by removing the 
hook rings at the front section of the rear seat Cushion. 

(5) Remove the rear seat cushion cover. 

Assembly 
1. Installation of rear seat cushion cover 

(1) Install the new hook rings at the rear seat cushion cover. 

---

(2) Install the four cushion with the screws. 

2. Installation of rear seatback cover 
(1) Install the new hook rings at the front side of the rear 

seatback. 
(2) Lower all the fasteners. 
(3) Install the new hook rings at the back side of the rear 

seatback. 
NOTE: 
• Be very careful not to smear or scratch the rear seatback 

cover during the assembly. 
• When installing the hook rings, make sure that no 

wrinkle is formed on the rear seatback cover whenever 
possible. 
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3. Install the rear seatback to the rear seat cushion with the 
two bolts. 

Tightening Torque: 1.8 - 3.2 kg-m 
(13- 23 ft-lb, 17.7-31.4 N-m) 

NOTE: 
• Make sure that the rear seat cushion bolts at the right 

and left are tightened securely. 

4. Install the rear seat with the two bolts. 
Tightening Torque: 2.0- 3.0 kg-m 

(14- 22 ft-lb, 19.6- 29.4 N·m) 

80-90 
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• SEPARATE TYPE REAR SEAT 
Components 

• 

• 
Removal 

OUTER 

~ 

(i) Rear seat lock cover 
® Rear seat inner belt 
® Bush 
@ Tension spring 
@ Rear seat lock blanket 
@ Rear seat lock handle 
® Cusion 

BODY 

l'i]) INNER 

'l.@ ,-,------~-------, 

® Cusion 
®Hook ring 
@ Cusion 
0 Rear seatback blacket 
@ Rear seat stop band 
@ Hook ring 
@ Rear seatback assembly 

T: 1.75-3.25 
(13.0-23.1, 17.7-31.4) 

T : Tightening torque 
UnH : kg·m (fl-lb, N-m) * : Non-reusable parts 

® Rear seat cover 
® Rear seat lock handle 
@ Rear seat lock cover 
@ Rear seat cover 
@ Rear seat assembly 

1. Remove the rear seat by removing the two bolts . 

• 80-91 -
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BODY 

Disassembly 
1. Remove the rear seat lock handle. 

2. Remove the rear seat lock cover. 

3. Remove the rear seatback lower cover. 

4. Remove the rear seatback assembly from the rear seat 
cushion assembly. 

5. Remove the rear seat inner belt assembly. 
6. Remove the tension spring. 

B0-92 

• 

• 

• 

• 
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• 

• 

• 

• 

7. Remove the two cushions. 

8. Detach the three hook rings of the rear seat cushion, as 
indicated in the right figure . 

9. Detach the three hook rings of the rear seat cushion, as 
indicated in the right figure. Remove a part of the rear seat 
cushion cover. 

10. Remove the cushion. 

11. Detach the three hook rings of the rear seat cushion cover, 
as indicated in the right figure . 

... 80-93 ' 

BODY 

I 

'- / 
~ 

fi h 
WfE90.EI0311 
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BODY 

12. Detach the three hook rings of the rear seat cushion cover, 
as indicated in the right figure. 

13. Detach the three hook rings of the rear seat cushion cover, 
as indicated in the right figure. 

14. Detach the four hook rings of the rear seat cushion cover. 
as indicated in the right figure. 

15. Detach the seven hook rings of the rear seat cushion cover. 
Remove the rear seat cushion cover from the rear seat 
cushion. 

16. Remove the rear seat stop band from the rear seatback 
assembly. 

B0-94 

• 

• 

• 

0 • 
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• 17. Raise the fastener of the rear seatback cover. 

• 

• 

• 

18. Detach the four hook rings of the rear seatback cover, as 
indicated in the right figure . 

19. Detach the four hook rings of the rear seatback cover, as 
indicated in the right figure. 

20. Detach the three hook rings of the rear seatback cover, as 
indicated in the right figure. Remove the rear seatback 
cover from the rear seatback assembly. 

Assembly 
1. Install the rear seat cover to the rear seatback assembly . 

B0--95 -

BODY 
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BODY 

2. Install new hook rings to the rear seatback cover, as indi
cated in the right figure. 

3. Install new hook rings to the rear seatback cover at the four 
points, as indicated in the right figure. 

4. Install new hook rings to the rear seatback cover at the four 
points, as indicated in the right figure. 

5. Lower the fastener of the rear seatback. 
6. Install the rear seat stop band. 

7. Install the rear seat cushion cover to the rear seat cushion 
assembly. Install new hook rings at the seven points, as 
indicated in the right figure. 

8. Install new hook rings to the rear seat cushion cover at the 
13 points. as indicated in the right figure. 

B0-96 

• 

• 

• 

• 
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• 9. Install new hook rings to the rear seat cushion cover at the 

• 

• 

• 

three points, as indicated in the right figure. 

10. Install new hook rings to the rear seat cushion cover at the 
three points, as indicated in the right figure . 

11. Install the rear seat cushion at the three points, as indicated 
in the right figure. 

12. Install the rear seat inner belt assembly. 
Tightening Torque: 2.0 • 4.5 kg·m 

(14.5- 32.5 ft-lb, 19.6-44.1 N-m) 

13. Install the tension spring. 

14. Install the rear seat cushion assembly to the rear seatback 
assembly. 

Tightening Torque: 1.75-3.25 kg-m 
(13.0- 23.1 ft-lb, 17.7-31.4 N-m) 

NOTE: 
• Make sure that the rear seatback attaching bolts at the 

right and left are tightened securely . 

B0-97 ' 

BODY 
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BODY 

15. Install the rear seatback lock cover. • 16. Install the rear seat lock cover. 
17. Install the rear seat lock handle. 

Installation 
1. Install the rear seat by installing the two bolts. 

Tightening Torque: 2.0 - 3.0 kg-m 
(14- 22 ft-lb, 19.6-29.4 N·m) 

• 

• 

• 
B0-98 
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• SEAT BELTS 
COMPONENTS 

Front 

• 

BODY 

® Installing direction of front 
seat belt lap outer anchor 

45~1~~~ 
~Front-·~ 

® Installing direction of front 
Inner belt Ay 

Rear 
Bolt Tlghtening Torque T: 2.9 • 5.4 kg-m 

21.0- 39.1 ft-lb, 28.4- 53.0 N·m 

• 

• 

3-point (ELR) X 2 

Bolt Tightening Torque T: 2.9- 5.4 kg...fl'l 

© Installing direction of front 
seat bett lap outer anchor 

6~±10~\\l 
.. Fro~ 

@ Installing direction of rear 
lnnerbeltAy 

I 
--~-

.. Front 1 

21.0- 39.1 ft-lb, 28.4-53.0 N·m 

INSPECTION 

ELR Locking check 
Slowly tilt the retractor from the installation angle. Ensure that 
no belt locking takes place within 15 degrees in all directions. 
Also, ensure that the locked state is retained when the retractor 
is tilted 45 degrees or more. 

NOTE: 
• Never attempt to disassemble the retractor. 
• After the anchor bolts have been tightened, make sure 

that each anchor can move in the bolt's circumferential 
direction. 

• Be sure that the bett in the installed state can be pulled 
out smoothly and also it can be retracted smoothly into 
position. 

B0-99-

WFE00-80335 

WFE90-B0336 
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BODY 

FUEL TANK • COMPONENTS 

HD-C 

• 
WFE90-B0337 

HO-E 

• 

WFE90-B0338 • 

B0-100 
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• FUEL INLET PIPE 
Removal 

• 

• 

• 

1. Remove the inlet fuel protector by removing the three bolts 
and one clip. 

2. Remove the inlet fuel tank sub hose and breather hose . 

3. Remove the fuel tank cap assembly. 

4. Remove the inlet box ring . 

5. Remove the fuel tank filler pipe shield No. 2 . 

B0-101 -

BODY 

WFE90-80341 
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BODY 

6. Remove the fuel tank inlet pipe subassembly by removing 
the three screws. 

Installation 
1. Install the fuel tank inlet pipe subassembly and inlet shield 

fuel tank No. 1 with the three screws. 
2. Install the fuel tank filler pipe shield No. 2. 

NOTE: 
• The cut~out section should face toward the lower side. 

3. Install the inlet box ring. 
4. Install the tank cap assembly. 

5. Attach the inlet fuel tank sub hose and breather hose to the 
fuel tank inlet pipe. 

6. Install the inlet fuel protector with the three bolts and one 
clip. 

B0-102 

• 

• 

• 

• 
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• FUELTANK 

• 

• 

• 

Removal 
1. Drain the fuel from the fuel tank by removing the drain plug. 

After the fuel has been drained, install the drain plug. 
2. Remove the fuel tank protector subassembly. 

3. Disconnect the fuel sender gauge connector. 

4. Remove the inlet fuel protector by removing the three bolts 
and one clip. 

5. Remove the inlet tank sub hose, breather hose and clamp . 

6. Removal of fuel hose and fuel return hose 
HO-E engine 
( 1) Remove the fuel pump bracket subassembly by remov

ing the three bolts. 
(2) Remove the clamps and separate the fuel hose and fuel 

return hose. 
HO-C engine 
(1) Remove the clamps and separate the fuel hose aAd fuel 

return hose . 

B0-103 -

BODY 

(;L{ 

~ 0 
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BODY 

7. Remove the clamps and disconnect the evaporation hoses. 
NOTE: 

It is not necessary to disconnect the black hose. 

8. Removal of fuel tank assembly 
( 1) Support the fuel tank assembly with a jack. 
(2) Remove the five attaching bolts of the fuel tank. 

9. Remove the fuel hoses. 
10. Remove the fuel sender gauge assembly by removing the 

five screws. 

Installation 
1. Install of fuel tank assembly 

( 1) Install the fuel sender gauge assembly with the five 
screws. 
Tightening Torque: 2kg~cm 

(2) Install the evaporation hoses. 

(3) Install the fuel hoses to the fuel tank assembly. 
(4) Install the fuel tank assembly with the five bolts. 
NOTE: 

The wire harness of the fuel sender gauge should be 
brought outside. 

B0-104 

• 

• 

• 

• 
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• 

• 

• 

• 

2. Install of fuel hose and fuel return hose 
( 1) Attach the fuel hose and fuel return hose to the fuel tank 

assembly. Secure it with the clamps. 
CAUTIO~: 
• When installing the fuel hose, ensure that the filter is 

attached at the magnetic pump side. 

(2) Install the fuel pump bracket subassembly with the 
three bolts. 

3. Connect the fuel sender gauge connector. 

4. Attach the inlet tank sub hose, breather hose and clamp. 

5. Install the inlet fuel protector with the three bolts and one 
clip . 

6. Install the fuel tank protector subassembly with the four 
bolts. 

B0-105-

BODY 
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BODY 

EXHAUST PIPE 
COMPONENTS (Carburetor vehicle) 

A 
Sectional view A-A 

T : Tightening torque 
Unit : kg-in (ft-lb) * : Non-reusable parts 

(j) Front exhaust pipe Ay 
@ Tail pipe Ay 
@ Gasket 

Front 

@ Gasket 
@ EXhaust pipe support bracket No. ~ 
® Muffler support 

B0-106 

WFE90-80364 

• 

• 

• 

• 
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• COMPONENTS (EFI vehicle) 

• 

• 

• 

T 
Unit 

* •' 

Tightening torque 
kg·in (tt..Jb) 
Non-reusable parts 
Australian specifications only 

(j) Front exhaust pipe Ay 
® Tail pipe AY 
® Catalyst converter Ay 
@ Exhaust pipe heat insulator 
® Exhaust pipe lower insulator No . 

®Gasket 
(i) Gasket 
@ Gasket 

· ® Muffler support 
® Exhaust pipe support bracket No. 

B0-107-

BODY 

f 

WfE90-B0365 
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BODY 

REMOVAL 
1. Remove the transmission undercover. 

2. Separate the tail pipe assembly from the catalyst converter 
assembly. (HD-E engine) 

3. Separate the catalyst converter assembly from the front 
exhaust pipe assembly. (HD-E engine) 

4. Remove the exhaust pipe support of the tail pipe assembly. 

5. Remove the muffler support of the tail pipe assembly from 
the vehicle body hanger. Remove the tail pipe assembly. 

B0-108 

• 

• 

• 
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• 

• 

• 

• 

6. Disconnect the coupler of the 0 2 sensor. 
NOTE: 
• Do not disconnect the 0~ sensor from the exhaust pipe, 

for the gasket of the ~ sensor is a non-reusable part 
and the gasket alone is not available. 

7. Remove the nuts of the front exhaust pipe assembly . 

8. Remove the exhaust pipe support bracket No. 1 of the front 
exhaust pipe assembly. 

9. Remove the front exhaust pipe assembly. 
CAUTION: 
• While removing the front exhaust pipe assembly, be very 

careful not to damage the 02 sensor. 

INSTALLATION 
1. Temporarily install the exhaust pipe support bracket No . 

to the transfer adaptor bracket. 

2. Install the front exhaust pipe assembly to the exhaust 
manifold. 
NOTE: 
• Be sure to install a new gasket, for it is a non-reusable 

part. 
Tightening Torque: 3.5 - 5.0 kg-m 

(25.3 - 36.2 ft-lb, 34.3 - 49.0 N·m) 

• Be sure to tighten the three nuts evenly and progressive
ly. 

80-109 -

BODY 
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BODY 

3. Tighten the bolt for the exhaust pipe support bracket No. 1 
of the front exhaust pipe assembly. 

Tightening Torque: 3.0 - 4.5 kg-m 
(21.7- 32.5 ft-lb, 29.4- 44.1 N-m) 

4. Attach the muffler support of the tail pipe assembly to the 
vehicle body hangers at the three points. 

5. Install the exhaust pipe support of the tail pipe assembly. 
Tightening Torque: 1.0 - 1.6 kg-m 

(7.2 - 11.6 ft-lb, 9.8 - 15.7 N-m) 

6. Install the catalyst Converter assembly to the front exhaust 
pipe assembly. (HD-E engine) 
NOTE: 
• Be sure to install a new gasket, for it is a non-reusable 

part. 
Tightening Torque: 3.7- 5.2kg-m 

(26.8- 37.6 ft-lb, 36.3- 51.0 N-m) 

• Be sure to tighten the two bolts and nuts evenly and 
progressively. 

7. Install the tail pipe assembly to the catalyst converte: as
sembly. (HO-E engine) 
NOTE: 
• Be sure to install a new gasket, for it is a non-reusable 

part. 
Tightening Torque: 3.7- 5.2kg-m 

(26.8 - 37.6 ft-lb, 36.3 - 51.0 N-m) 

• Be sure to tighten the two bolts and nuts evenly and 
progressively. 

8. Connect the coupler of the 0 2 sensor. 
9. Instal! the transmission undercover. 

B0-110 

• 

• 
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BODY 

• BODY MOUNTINGS 

• 

• 

• 

The mountings used for connecting the vehicle body to the frame have been further improved so that the 
transmission of noise from the suspensions and power train system to the vehicle body may be kept at a 
minimum level. 

No 1 2 3 4 5 

Hardness (Hs) 46 Upper 40° 60 Upper40 60 Lower 44 Lower44 

Identification Yellow Black White Black White 

Shape ~ * • « ~ 
Tightening torque 4.2- 6.5 4.2-6.5 4.2-6.5 4.2-6.5 4.2-6.5 

(30.4- 47.0, (30.4- 47.0, (30.4- 47.0, {30.4 - 47.0, (30.4- 47.0, 
kg-m (ft-lb, N-m) 41.2- 63.7) 41.2- 63.7) 41.2-63.7) 41.2- 63.7) 41.2- 63.7) 

~~~~/:-· 
--------~ 

Identification 

WFE£10.80381 

80-111 -
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BODY 

FRAME 
The frame employs a ladder type frame which retards the transmission of vibrations and noises from the road 
or engine to the body. Furthermore, the ladder type frame contributes to soft riding comfort and quieter 
vehicle interior. 
The frame has box shaped cross-section. 
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BODY 

• BODY DIMENSIONS 
<Engine Compartment> 

Code Dimensions 
mm (inches) 

A-a 1225.2 (48.236) 

B-b 1275.6 (50.220) 

A-B,a-b 708 (27.874) 

A-b,a-B 1436 (56.535) 

C' -c 1192{46.929) 

D-d 772 (30.394) 
B 

C'-d,c-D 

• 

• 

Code Measuring point Hole 
diameter 

A,a Front fender attaching nut, front M6 

B,b , rear M6 

• c. c (Headlamp installation hole) 6 mm dia . 

D,d Headlamp attaching nut M6 

"""'""'"' .$ B0-113-
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BODY 

cMain Body Subassembly> • 

• 
Measuring point Hole diameter 

A,a Front door hinge installation 10 mm dia. reference hole (upper hinge) 

B,b Front door hinge installation 10 mmdia. reference hole (lower hinge) 

Code 
Dimensions 

mm (inches) 

A- c· 1120 (44.094) 

B- C' 1159 (45.630) 

C' ,d Front door lock striker 9 mmdia. installation reference hole • D,d Front floor seat belt installation 16 mm dia. 
hole 

C' -C 1387 (54.606) 

D-E 1001 (39.409) 
E,e Rear pillar upper seat belt 15.5 dia. installation hole 

E-e 1206 (47.480) F Back door hinge installation 13 mm dia. 
hole (upper hinge) 

A-a 1310 (51.575) 

F- H 1274 (50.157) 
G Back door hinge installation 13 mm dia. hole (lower side) 

H-G 1312 (51.653) 

L-K 627 (24.685) 

L-0 1167 (45.945) 

H Back door hinge installation 13 mm square 
hole (upper side) 

J 'j 
Side panel top rail assembling 7mm dia. 
reference hole 

K-M 921 (36.260) K Rocker panel flange cut-out 7 mmwide 

K-N 1103 (43.425) L Front body pillar, lower cut-out 

K-P 1176(46.299) M Front body pillar, upper cut-out 

K-0 1103 (43.425) N ftoof side rail cut-out (front) 8 mm wide 

M-0 752 (29.606) 

J- j 1260 (49.606) 

p Roof side rail cut-out (rear) • 0 Rear pillar, upper 

"""'"""" 
80-114 
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BODY 

• <Underbody> 

16 mmdia. 17 mm aia . 16 mm dia. 

• 
1075mm 735mm 495mm 960mm 

(42.323 inches) (28.9371nches) (19.488 inches) (37.795 inches) 

Rocker panel, lower surface 

A. a • Code Dimensions 
mm (inches) Code Measuring point Hole 

diameter 

A-a 880 (34.646) 

B-b 1100 (43.307) 
A, a Body mounting No. 1 installation hole 12 mm 

dia. 

c· -c 1174 (46.220) B.b No.3 
16 mm 

dia. 

D-d 830 (32.677) 

E-e 1140 (44.882) 
c. c No.4 16 mm 

dia. 

A-B,a·b 1081 {42.559) D, d No.5 17 mm 
dia. 

A- b, a- B 1461 (57.520) 

8-C',b-c 736 (28.976) E.e No.6 
16mm 

dia. 

8-C',b-c 1354 (53.307) 

C'-D,c-d 544 (21.417) 

C'-d,c-0 1127 (44.370) 

• D-E, d-e 974 (38.346) 

0-e,d-E 1376 (54.173) 

B0--115 -
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DAIHATSU 

F300 

• BODY ELECTRICAL SYSTEM 

INTRODUCTION ..•••........•.•.•.••......•••.....•.... BE- 2 
LOCATION OF THE PARTS ••.......•••.•...... BE- 4 
1. COMBINATION METER •..•..•.•..••••.••... BE- 7 
2. WARNING & INDICATOR ••.......•••..•..• BE- 22 
3. IGNITION KEY SWITCH •......•••....•••..•• BE- 31 
4. HORN ................................................... BE- 33 
5. LIGHTING ............................................ BE- 34 
6. FRONT WIPER & WASHER ..•..•••..••.• BE- 57 
7. REAR WIPER & WASHER •••.....•••.•••• BE- 65 
8. REAR WINDOW DEFOGGER ......••..•• BE- 72 
9. HEADLAMP CLEANER .••....•••...•..•••..• BE- 75 • 10. FRONT HEATER ................................ BE- 80 

11. REAR HEATER ..••.•••••.•.•••••.•...•.•••...•••• BE- 91 
12. CIGARETTE LIGHTER .•••...••......•.••..•• BE- 95 
13. REMOTE CONTROL MIRROR ....••..•• BE- 96 
14. POWER WINDOW .............................. BE- 98 
15. POWER FRONT DOOR LOCK ..•••...•. BE-100 
16. BACK DOOR OPENER ••....••........•...•• BE-102 
17. DAY-LIGHT RELAY ...•....•......••.......•..• BE-104 
18. DIM-DIP LAMP .................................... BE-105 
20. INCLINOMETER ................................. BE-1 06 
21. VOLTMETER ....................................... BE-110 
22. CLOCK ................................................ BE-112 

WFEOO-BE001 

• BE-1 ~ 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY ELECTRICAL SYSTEM 

INTRODUCTION 
1. Handling of connectors with lock 

(1) Disconnection 
While pushing the lock lever as shown in the right figure, 
disconnect the connector. Do not pull the harness 
during this operation. 

(2) Connection 
Connect the male connector to the female connector. 
Ensure that the lock is engaged completely. 

(3) Removal of terminal 
Housing lance type 
Insert a miniature screwdriver through the opening sec· 
tion of the connector into between the locking lug and 
the terminal. While prying up the locking lug with the 
screwdriver, pull the terminal backward. 

Metal lance type 
While pushing the lance with the screwdriver, pull the 
terminal backward. 

(4) Installation of terminal 
Housing lance type 
Push the term"1nal into the protruding section of the con
nector, until the lock is engaged completely. 
Lightly pull the harness to assure that the locking has 
been made completely. 

Metal lance type 
Insert the terminal into the connector, until lance is lock
ed completely. 

Housing lance type 

""'""'""l~'-'Y..---- Lance 

·(~ 
Metal lance type 

WFE90-BE003 

Lightly pull the harness to assure that the locking has WFE9Q.BE004 

been made completely. 

• 

CAUTION: • 
HANDLING INSTRUCTIONS ON LOCK TYPE CONNECTOR 
• Do not disconnect or connect the lock type connector, unless such operation is absolutely necessary. 

If the connector should be disconnected or connected, be sure to follow the procedure given below. 
WFE9Q.BE005 

• 
BE-2 
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• 

• 

• 

• 

2. Disconnection 
The lock type of the connector comes in a push release type, 
a pull release type, a spring lock type, an one-way lock type 
and so on. 
After confirming the shape of the lock, unlock the Jock. Discon
nect the connector while holding the connector by hand. 

NOTE: 
Never pull the harness during the disconnection. 
Be sure to pull out the connector straight so as not to 
damage the terminal. 

3. Connection 
Perform the connection, until the lock is completely engaged. 

NOTE: 
• To confirm whether the connector has been locked or 

not, lightly pull the connector. Make sure that the con
nector will not be disconnected. Be sure to press the 
connector again before finishing the confirmation . 

BE-3 ~ 

BODY ELECTRICAL SYSTEM 

Press Down 

Release the 
lock with a 
suitable 
too!. 
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BODY ELECTRICAL SYSTEM 

LOCATION OF THE PARTS 
ARRANGEMENT OF SWITCHES AND RELAYS 

L.H.D. 

R.H.O. 

BE-4 

(i) Turn signal flasher 
@ Fog lamp switch 
® Turn signal switch 
@ Hazard warning signal sw 
@ Ignition switch 
® Rear wiper switch 
<V Rear defogger switch 
@ Door control switch 
® Cigarette lighter 
@ Front wiper relay 
0 Dumper select switch 
@ Rear heater switch 
@I Rear heater relay 

• 

• 

• 

• WFE00-80007 
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• 

• 

• 

• 

Instrument panel-related parts (LHD) 

(i) Turn signal flasher relay 
® Intermittent wiper relay 
® A/C acceleration cut amplifier 
@ A/C amplifier 

® (j) 

I 
I 

@ 

BODY ELECTRICAL SYSTEM 

@ 

' ', 
Clutch pedal 

@ Head/amp cleaner relay 
® Front heater relay 
CD Rear heater relay 
® Door lock control relay 

BE-5 -

\ 
Blower Ay 
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BODY ELECTRICAL SYSTEM 

Parts related to engine, transmission with transfer, and fuel tank 

1. Water temperature 

,!"ode' gauge rf» /3. Transfer posit'lon ¥ detect SWitCh 

~ 

~/4 Fuel <eode' gauge 

J 

Engine room-related parts 

A!C condenser tan relay 

I 
Headlamp relay 

WFE90-BE010 

BE-6 

• 

• 

• 
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BODY ELECTRICAL SYSTEM 

• 1. COMBINATION METER 

• 

• 

• 

A two-meter type combination meter is mounted on all models. As regards the meter dial plate, the 
speedometer and tachometer shares the same integral dial plate. 
The speedometer and tachometer employs a transillumination_ The gauges are illuminated indirectly. 

kmlh indication 

MPH & krnlh indication 

COMPONENTS 

WFE90-9E012 

BE-7 -
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BODY ELECTRICAL SYSTEM 

1·1. WIRING DIAGRAM 
Version A (EC, AUS, GE) 

.,),. F/L 1.0 

'G 
' 'w 
~ 

I ' Alter-
nat or 

HEAD 

"' 131 

m 

" 

• 

! I I 

• 

1,1~~ lllll 31 ~ H lL ;;,-
w 0. 

'" - -- -- • 

(This is a sample of the circUit panel) • WFE9().8E013 
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• Version B (G.C.C.) 

• 

• 

• 

HEAD 

BE-9 

BODY ELECTRICAL SYSTEM 

" "' 
'" '" 

WFE9:).8E014 
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BODY ELECTRICAL SYSTEM 

1·2. REMOVAL AND INSTALLATION 
REMOVAL 
1. Disconnect the battery cable from the negative(-) terminal. 
2. Remove the steering wheel assembly. 
3. Remove the lower instrument panel finish panel by remov

ing the six screws. 

4. Remove the instrument cluster finish upper panel by remov
ing the two screws. 

5. Remove the instrument cluster finish panel by removing the 
four screws. 
Remove the coupler for the rear window defogger switch 
and hazard warning switch. 

6. Remove the combination meter assembly. 

7. Remove the speedometer cable. 
8. Remove the coupler of the combination meter. 

BE-10 

Lower Instrument panel 
finish panel 

• 

• 

• 
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BODY ELECTRICAL SYSTEM 

• DISASSEMBLY 
1. Remove the screws. 

2. Remove the combination meter cover with glass . 

• 
WfE90-BBl21 

3. Remove the speedometer/tacho-meter panel. 

4. Remove the attaching screws of the fuel/temp. gauge . 

• 
5. Remove the gauge . 

• BE-11 -
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BODY ELECTRICAL SYSTEM 

ASSEMBLY 
1. Install tl",e fuel/temp. gauge. 
2. Install ti"'e speedometer/tacho-meter paneL 

3. Attach the meter cover with glass to the combination cover. 
Install it to the meter case. 

INSTALLATION 
1. Installation of combination meter assembly 

( 1) Connect the two couplers of the wiring harness and 
speedometer cable to the combination meter assembly. 

(2) Install the combination meter assembly with the four 
screws. 

2. Connect the couplers for the rear window defogger switch 
and hazard warning switch. 

3. Install the instrument cluster finish panel with four screws. 

4. Install the upper instrument cluster finish panel with two 
screws 

5. Install the lower instrument panel finish panel with six 
screws. 

6. Install the steering wheel assembly. 
7. Install the negative terminal8 of the battery. 

BE-12 

Lower instrument panel 
finish panel 

WFE90.SE029 

• 

• 

• 

• 
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1·3. SPEED SENSOR 
(EFI equipped vehicle only) 

1. Remove the combination meter. 
2. Ensure that continuity occurs four times at the reed switct, 

while the speedometer drive shaft completes a turn. 
(Between @ and ©). 

1-4. SPEED WARNING BUZZER 
(G.C.C. specification only) 

1. Remove the combination meter. 
2. Apply the battery voltage across the terminals of the buzzer 

unit. 
3. Ensure that the buzzer is set on . 

NOTE: 
Be sure to connect the buzzer's side having a(+} mark 
to the posftive (+)terminal of the battery. 

1-5. GAUGES 
FUEL GAUGE AND WATER TEMPERATURE GAUGE 
CROSS COIL GAUGE 
A pointer-zero-position-returning type cross coil gauge is 
employed for the water temperature gauge, whereas a pointer 
remaining type cross coil gauge is employed forthefuel gauge. 

Pointer-zero-position-returning type cross coil gauge 
In this gauge, coils are wound around the outer periphery of 
the magnet armature in three directions, spaced 90 degrees 
from each other. The armature is actuated by the change in the 
magnetic field generated by this coil. 
When the engine switch is turned OFF, the returning of the 
gauge's pointer to the zero~position is carried out by the locat
ing magnet. 
Furtheremore, silicon oil for control use ·,s filled at the lower shaft 
of the armature . 

BE-13 ~ 
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drive shaft 
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Pointer-remaining type cross coil gauge 
In this gauge, even after the engine switch is turned OFF, the 
pointer remains at the position where the pointer registered 
during the operation, rather than it returns to the zero-position. 
Such design has been made possible by eliminating the locat
ing magnet of the pointer-zero-position-returning type and by 
increasing the viscosity and amount of the silicon oil for control 
use. 

Silicon oil for control use 
Armature (magnet) 

Compared with the pointer-zero-position-returning type cross 
coil gauge, the pointer-remaining type cross gauge is slightly 
slow in the movement of the pointer. WFE9().8E033 

NOTE: 
1. Even after the ignition switch is turned OFF, the pointer 

will not return down to the "E" position completely. This 
does not mean that the gauge is malfunctioning. 

2. There are cases where the indication of the pointer at 
the time when the ignition switch is turned OFF may be 
deviated because of mechanical vibrations or after the 
lapse of time. 

3. After the fuel tank has been filled with fuel to the full and 
the ignition switch is turned ON, it will take a little while 
(about two minutes) before the pointer's indication sta
bilizes. 

GAUGE CIRCUIT 

IG 

Fuel receiver gauge 
Water temperature 
rece1ver gauge 

Battery T 
-'-

r ------------1 

!~I 
r ----- ------l 

I 
I 

/ 
Fuel sender gauge 

BE-14 

i Btet! 
I L__ _ _/7!7fmr-, .. 1 1 

I I 
I TU I 
L--------- ..J 

E 

- Water temperature 
sender gauge 

WfEOO.BE034 
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• 

• 

• 
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• BIMETAL GAUGE 
A bimetal type gauge is employed for the water temp~rature gauge and for the fuel gauge. 

This gauge adopts such a combination that a bimetal is employed at the receiver section, whereas a resistor 
is installed at the sender section. 
The following is brief description of the construction. A heat wire is wound around the bimetal. As a result, 
the bimetal bends in proportion to the heat amount which the bimetal receives form the heat wire. As the 
bimetal bends, the pointer is interlocked with that deflection of the heat wire. 
As respects the resistance at the sender secf1on, a sliding type resistor is employed in the case of the fuel 
gauge, while a thermistor is used in the case of the water temperature gauge. 

The right figure indicates the receiver section. 
In the case of the bimetal-resistor combination type gauge, heat 
is generated by current which flows through the circuit. 
Therefore, any variation in the power supply voltage will affect 
the amount of current flowing through the circuit, thereby caus
ing an error in the reading at the receiving section. To prevent 

• this error, the gauge incorporates a voltage regulator. 

• 

• 

The right figure represents the sender section which employs 
a sliding resistor. The gauge of this type is used for the fuel 
gauge. 

Circuit diagram of pin type, bimetal gauge 

T 
Battery I 

I 
_l__ 

l 

~-. 
Fuel receiver gauge 

@ 
------~ 

BE-15 ' 

® 

Float arm 

Water temperature 
;::_:1_:':_: gauge __ __ 

: : 
--Pointer I 

' i 
\ 

_____ _j 

Water I. 
temperature _...j 
sender gauge L 

I 
I 
I 

J 

WFE90-BE037 

WFE90-BE038 
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FUEL RECEIVER GAUGE 
(Cross coil type) 
1. IN-VEHICLE INSPECTION 

( 1) Disconnect the connector of the fuel sender gauge lo
cated at the upper part of the fuel tank. 
Under this condition, turn ON the engine switch. Ensure 
that the pointer of the receiver gauge returns to the 
position "E". 

(2) Turn OFF the engine switch. Ground the harness con
nector of the fuel sender gauge. 
Under this condition, turn ON the engine switch. Ensure 
that the pointer of the receiver gauge rises gradually 
and registers the position ftF". 

(3) Turn OFF the engine switch. Ensure that the pointer of 
the receiver gauge remains stationary and registers the 
posif1on "P'. 

2. UNIT CHECK 
{ 1) Remove the combination meter. Measure the resistance 

between the terminals "IG" and ~Fu~. 
Specified Value: Approx. 82n 

(2) Connect the multi-pole connector to the combination 
meter. Turn ON the engine switch. Ensure that the bat
tery voltage is applied between the terminal "IGH and 
the body earth. 

BE-16 

• 
WFE90-8:039 

• Fuel sender earth 

WFE90-EE040 

• 

• 
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FUEL RECEIVER GAUGE 
(Bimetal type) 
1. IN-VEHICLE INSPECTION 

Disconnect the connector located at the upper part of the 
fuel tank. Carry out the following checks at the termi:lal at 
the receiver side. 
( 1) Disconnect the connector from the harness of the fuel 

sender gauge. Ground the gauge through a test lamp 
(12V- 3.4W). 

(2) Turn ON the engine switch. Ensure that the test lamp 
goes on and, several seconds later, the test lamp starts 
flashing. 

(3) Ensure that the pointer of the receiver gauge starts to 
rise gradually. 

NOTE: 
• In case that the fuel sender earth terminal is used, in 

advance, make sure that it has continuity with the body 
earth. 

2. UNIT CHECK 
(1) Remove the combination meter. 
(2) Measure the resistance between the terminals @and 

@ 
Specified Value: 550 

(3) Connect the multi-pole connector to the combination 
meter. Turn ON the engine key. Ensure that the battery 
voltage is appned between the terminal © and the 
body earth. 

{4) Under the conditions in the step (3), ensure that a volt
age varying approximately from 2 to 7V is applied be
tween the terminal @ and the body earth. 

FUEL SENDER GAUGE 
(Common use for cross coil or bimetal type 
gauge) 
The fuel sender gauge is located at the upper part of the fuel 
tank. 

1. MEASUREMENT OF RESISTANCE OF FUEL SENDER 
GAUGE 
(1} Ensure that the resistance varies when the float is 

moved from the upper position to the lower position. 

(2} Measure the resistance between the fuel terminal and 
the body at each float level. 

Float position Resistance (!l) Reference dimension mm ~inch) 

F 1-5 48±3(1.9±0.12) 

1/2 28.5- 36.5 144(5.7) -
E 103- 117 221 ±3{8.7±0.12) 

BE-17 ~ 
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1/2 
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WATER TEMPERATURE SENDER GAUGE 
(Common use for cross coil or bimetal type 
gauge) 
The water temperature sensor gauge is located at the rear end 
of cylinder head. 

UNIT INSPECTION 
Measure the resistance between the terminal and the earth, as 
indicated in the right figure. 

Temperature (>C) Resistance (n) 

so 226_:t! 

115 26.4:g 

WATER TEMPERATURE RECEIVER GAUGE 
(Cross coil type use) 
1. IN-VEHICLE INSPECTION 

(1) Disconnect the connector from the harness of the water 
temperature sender gauge. Ground the gauge through 
a test lamp (12V- 3.4W). 

(2) Turn ON the engine switch. Ensure that the test lamp 
goes on and the pointer of the receiver gauge starts to 
rise gradually. 

2. UNIT CHECK 
(1) Remove the combination meter. Measure the resistance 

between the terminals "IG" and "TU''. 
Specified Value: Approx. 134.Q 

(2) Connect the multi-pole connector to the combination 
meter. Turn ON the engine switch. Ensure that the bat
tery voltage is applied between the terminal "IG" and 
the body earth. 

BE-18 
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• 
Test lamp 

Fuel 3.4W 

Fuse 

Fusible T 
link l.. Battery 
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WATER TEMPERATURE RECEIVER GAUGE 
(Bimetal type use) 
1. IN-VEHICLE INSPECTION 

(1) Disconnect the connector from the harness of the water 
temperature sender gauge. Ground the gauge to the 
connector at the harness trough a test lamp (12V -
3.4W). 

(2) Turn ON the engine switch. Ensure that the test lamp 
goes on and, several seconds later, the test lamp starts 
flashing. 

(3) Ensure that the pointer of the receiver gauge starts to 
rise gradually. 

2. UNIT CHECK 
(1) Rerr.ove the combination meter. 
(2) Measure the resistance between the terminals ®and 

® . 
Specified Value: Approx. 25Q 

(3) Connect the multi-pole connector to the combination 
meter. Turn ON the engine key. Ensure that the battery 
voltage is applied between the terminal © and the 
body earth. 

(4) Under the conditions in the step (3), ensure that a volt
age varying approximately from 2 to ?V is applied be
tween the terminal ® and the body earth. 

WATER TEMPERATURE SENDER GAUGE 
(Common use for cross coil ro bimetal type 
gauge) 
The water temperature sensor gauge is located at the rear end 
of the cylinder head. 

UNIT INSPECTION 
Measure the resistance between the terminal and the earth, as 
indicated in the right figure. 

Temperature ("C) Resistance (Q) 

50 226:i; 

115 26.4 :g 

BE-19 ~ 

BODY ELECTRICAL SYSTEM 

Fuel 

Fusible T Batter 
link . y 

r 

Ant1freezing \=-o11f"rioof 
solution 
or glycerine 

Test lamp 
3.4W 

WFE90-BE053 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY ELECTRICAL SYSTEM 

FUEL SENDER GAUGE 
Removal 
1. Remove the fuel tank assembly. 
2. Remove the five attaching screws of the fuel sender gauge. 

3. Remove the fuel sender gauge from the fuel tank. 

Inspection 
Ensure that the resistance varies when the float is moved from 
the upper position to the lower position. 
Refer to previous pages. 

Installation 
1. Install the fuel sender gauge to the fuel tank. 

Tightening Torque: 1.8-2.0 kg-em (0.18- 0.20 N·m) 

2. Install the fuel tank assembly to the vehicle body. 

BE-20 

• 
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WATER TEMPERATURE SENDER GAUGE 
The water temperature sensor gauge ·,s located at the rear end 
of the cylinder head. 

Removal 
1. Drain the cooling water 
2. Remove the water temperature sender gauge. 

Unit inspection 
Measure the resistance between the terminal and the earth, as 
indicated in the right figure. · 
Refer to previous pages . 

Installation 
1. Installation of water temperature Sender gauge. 

(1) Wind sealing tape to the water temperature sender 
gauge and install it to the cylinder. 
Tightening Torque: 1.2- 2.0 kg-m 

(8.7 - 14.5 ft-lb, 11.8 - 19.6 N·m) 

NOTE: 
• The new sensor is carted with sealer, therefore seal tape 

is unnecessary if the gauge is replaced with new one. 

(2) Connect the connector. 
2. Fill the coolant 

BE-21 ~ 
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2. WARNING & INDICATOR 
CHECK WARNING LAMPS 
1. Set the ignition switch to the ON position. Ensure that the warning lamps given below are illuminated 
2. Set the ignition switch to the START position. Start the engine. Ensure that the warning lamps given below 

are extinguished. (With the parking lever not applied) 
3. Stop the engine. Set the ignition switch to the START position again. Start the engine. Ensure that, four 

to eight seconds later, the seat belt warning buzzer ceases its operation and the seat belt warning lar.1p 
goes out 

2·1. WARNING & INDICATOR 

Kind Indication Funcf1on 

Hazard warning ~ Flashes when hazard switch is turned ON. 
Indicating color: Red 

! ((j)) II BRME I Glows when brake fluid becomes too low or empty, or 
Brake warning when parking brake is a pplies. 

Indicating color: Red 

1~1~ 
Glows when engine oil pressure system is encountered 

Oil pressure warning with abnormality while engine is running. 

Warning Indicating color: Red 

lamp Glow when engine charging system is encountered with 
Charge warning I o llcHARGEI abnormality while engine is running. 

Indicating color: Red 

Glows for about six seconds when driver fails to buckle 

Seat belt warning []] up seat belt at driver's seat after ignition sw'ttch has 
been turned ON or engine has started. 
Indicating color: Red 

~= 
Glows when CPU detects malfunction of Electronie Fuel 

Check engine warning Injection system. 
ENGINE Indicating color: Amber 

High beam indicator [ili] Glows when upper beams of headlamps are turned ON. 
Indicating color: Blue 

Q Q 
Flashes when turn signal switch or hazard warning 

Turn signal indicator switch is turned ON. 
Indicator Indicating color: Green 
lamp 

Glows when the transfer shift lever is moved to the 4H 
4WO indicator ~ or 4L position with the engine switch turned ON. 

Indicating color: Green 

Glows when the transfer shift lever is shifted to CENTER 
Differential lock indicator DIFF·LOCK DIFFLOCK with the engine switch turned ON. 

Indicating color: Amber 

2·2. HAZARD WARNING 
The hazard warning switch is a seesaw type switch which 
incorporates a symbol mark showing night illumination. 
Furthermore, the switch is installed in the meter cluster toward 
the inboard side of the vehicle. 

BE-22 
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• CIRCUIT DIAGRAM 

• 

• 

• 

Tail fuse 

Fuse 

Hazard Warning 

Connector arrangement 

c c 
3 3 

~ "' 0 
<r 

REMOVAL 
1. Remove the upper instrument cluster finish panel by remov

ing the two screws. 
2. Remove the ·Instrument panel finish lower panel. 

NOTE: 
The removal of the steering wheel in advance will 
facilitate this removal operation. 

3. Remove the instrument cluster finish panel subassembly by 
removing the four screws . 

BE-23 -
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4. Remove the hazard warning switch assembly. 

INSPECTION 
Ensure that continuity exists between the respective terminals 
as indicated in the continuity table below. 

Continuity table 

~I s 8, 8, 

OFF c 
ON o-

INSTALLATION 

F R 

0 
--o 

Q--0 Continuity exists. 
0®-Q Bulb in installed state 

T, T, T, T E 

Of ~ 
~ '70 

1. Connect the coupler of the hazard warning switch and 
install it to the ·Instrument cluster finish panel subassembly. 

2. Install the instrument cluster finish panel subassembly. 
3. Install the instrument cluster finish upper panel. 
4. Install the instrument panel finish lower panel. 

2-3. BRAKE WARNING 
BRAKE FLUID LEVEL SWITCH 
Inspection 
1. Start the engine. 
2. Return the parking brake lever to the original position. 
3. Disconnect the connector of the brake level warning switch. 

Short the connector terminals at the wire harness side with 
each other, as indicated in the right figure. Ensure that the 
brake warning lamp glows. 

BE-24 
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4. Pull out the connector of the brake fluid level warning switch 
and connect a tester. 

5. Press down the brake fluid level warning switch (float) with 
a rod. Ensure that continuity exists between the connector 
terminals. 
NOTE: 
• As for a rod to be used for pressing down the float, be 

sure to thoroughly clean it. Special care must be exer
cised to ensure that no dust nor water gets into the 
reservoir. 

Removal 
1. Detach the reservoir tank cap. 
2. Suck the brake fluid in the reservoir tank, using a syringe. 
3. Remove the master cylinder reservoir assembly. 

Installation 
1. Install the master cylinder reservoir assembly to the master 

cylinder. 
Tightening Torque: 0.55- 0.70 kg-m 

(4.0 - 5.0 ft-lb, 4.9 - 6.9 N·m) 

2. Fill the reservoir tank with brake fluid up to the MAX level 
mark. 

Brake Fluid to be Used: DOT3 or SAE J1703 

PARKING BRAKE SWITCH 
Inspection 
1. Pull out the connector of the parking brake switch and 

conduct continuity checks between the terminal and the 
body earth. 
(1) Ensure that continuity exists between the terminals 

when the parking brake lever is pulled upward. 
(2) Ensure that no continuity exists between the tellllinals 

when the parking brake lever is returned . 

BE-25 ~ 
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Removal 
1. Remove the rear console box. 

2. Remove t1e parking brake lever. Remove the parking brake 
switch. 

Installation 
1. Install the parking brake switch and parking brake lever. 

NOTE: 
Ensure that the parking brake switch operates normally. 
If the switch is installed improperly, the switch may mal
function. 
Tightening Torque: 1.0 - 1.6 kg-m 

(7.2 -11.5 ft-lb, 9.8-15.7 N-m) 

2. Install the rear console box. 

2-4. SEAT BELT WARNING 
OPERATION CHECK 
1. Seat belt warning buzzer 

(1) Ensure that the buzzer is set off for the specified t:me 
when the ignition switch is turned ON. 
Specified Set-off Time: 4 - 8 seconds 

(2) Ensure that the buzzer is not set off when the ignition 
switch is turned ON with the seat belt locked. 

BE-26 
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2. Seat belt warning lamp 
(1) Ensure that, when the ignition switch is turned ON, the 

lamp glows for the specified time regardless of the seat 
belt lock. 
Specified Set-off Time: 4- 8 seconds 

INSPECTION OF SEAT BELT SWITCH 
1. Pull out the connector of the seat belt sw'1tch and connect 

a tester. 
2. Buckle the seat belt. Ensure that continuity exists between 

the connector terminals . 

REMOVAL AND INSTALLATION 
Install the seat belt so that the installation angle of the fronVinner 
seat belt may become 50- 70 degrees. 

Tightening Torque: 2.9 - 5.4 kg-m 
(21 .0 - 39.1 ft-lb, 28.4 - 53.0 N-m) 

INSPECTION OF BUZZER 
1. Remove the buzzer . 
2. Apply a voltage of 12V between the terminals of the buzzer. 
3. Ensure that the buzzer is set off. 

NOTE: 
• It must be noted that the buzzer will not be set off if the 

positive (j;) and negative e terminals are connected 
reversely. 

BE-27 ~ 
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2-5. CHECK ENGINE WARNING 
(EFI engine only) 

INSPECTION 
The inspection of the check engine lamp is 
performed under the inspection of the EFI 
system. 

2-6. CHARGE WARNING 
INSPECTION 
The inspection of the charge warning lamp is 
performed under the inspection of the charge 
system. 

2-7. OIL PRESSURE WARNING 
INSPECTION 
1. Disconnect the oil pressure switch connector. 

FIL 

> 
--'-
~ 

' ' ' ' --'--

1 

BE-28 

l 
--'--

1 

• 
Gauge 

ECU Check engirlt! lamp 

• 
WFE90-BE084 

' ., lgn-tion s 'tch 

I /l 
Alternator T 1 

o-

= 
' Charge warning lamp 

• 
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2. Ground the connector at the harness side. 
3. Ensure that the oil pressure warning lamp glows when the 

engine switch is turned ON. 

4. Pull out the connector located at the front/left part of the oil 
filter bracket. 

5. Ensure that continuity exists between the oil pressure switch 
terminal and the earth. 
NOTE: 

It should be noted that continuity exists while the engine 
is stopped, whereas no continuity exists while the engine 
is running. 

REMOVAL 
1. Disconnect the oil pressure switch connector. 
2. Remove the oil pressure switch. 

NOTE: 
Use a hexagonal long box wrench for the removal. 

INSTALLATION 
1. Clean 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- 2.0 kg-m (8.7 -14.5 ft~b) 

NOTE: 
(1) Use a hexagonal long box wrench for the installation. 
(2) The new oil pressure switch is coated with sealing 

materials. 

2. Connect the connector of the oil pressure switch. 
3. Start the engine and check it for oil leakage. 

Repair the leaky point if oil leakage exists . 

BE-29 -
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BODY ELECTRICAL SYSTEM 

2-8. 4WD INDICATOR LAMP 
IN-VEHICLE CHECK 
1. Turn ON the ignition switch. 
2. Place the transfer shift lever in the 4H or 4L position. Ensure 

that the indicator lamp glows. 
3. Place the transfer shift lever in the 2H position. Ensure that 

the indicator lamp is extinguished. 

INSPECTION 
1. Pull out the connector located at the top side part of the 

transfer front case. 
2. Short the connector at the harness side. 
3. Ensure that the 4WO indicator glows when the engine 

switch is turned on. 

4. Pull out the connector of the transfer position detect switch 
and connect a tester. 

5. Shift the transfer shift lever to 4H and 4L Ensure that con
tinuity exists between the connector terminals. 

2-9. DIFFERENTIAL LOCK INDICATOR LAMP 
IN-VEHICLE CHECK 
1. Turn ON the ignition switch. 
2. Place the transfer shift lever in the CENTER DtFF LOCK 

position. Ensure that the indicator lamp glows. 

INSPECTION 
1. Pull out the connector located at the top side part of the 

transfer front case. 
2. Short the connector at the harness side. 
3. Ensure that the DIFF·LOCK indicator glows when the engine 

switch is turned on. 
4. Pull out the connector of the transfer position detect switch 

and connect a circuit tester. 
5. Shift the transfer shift lever to CENTER DIFF LOCK. Ensure 

that continuity exists between the connector terminals. 

BE-30 

WFE9Q..8E092 

Connector at 
harness side 

if 
WFE90·BE093 

WFE9Q.BE096 

• 

• 

• 

• 
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• 3. IGNITION KEY SWITCH 
REMOVAL 

• 

• 

• 

1. Remove the instrument panel finish lower panel. 
2. Remove the instrument cluster finish panel subassembly. 

NOTE: 
The removal of the steering wheel in advance will 
facilitate this removal operation. 

3. Remove the steering column lower/upper cover . 

4. Pull out the coupler of the ignition switch. 

5. Remove the ignition key switch . 

6. Remove the ignition key cylinder. 
(1) Set the key to the ACC position. 
(2) Push in the knock button, using a piece of wire, as 

indicated in the right figure. 
(3) Draw out the ignition key cylinder . 

BE-31 ' 
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INSPECTION 
Ensure that continuity exists between the respective terminals 
as indicated in the continuity table. 

Continuity table (HD-E engine) 0--0 Contmuity ex1sts. 

---------
AM ACC IG, IG, ST 

LOCK 

I 
ACC 

I n 
ON 

I ' 
START 

Continuity table (HD-C engine) 0--0 Continuity exists. 

------------
AM ACC 

LOCK 

ACC 

ON 

START 

INSTALLATION 
1. Install the ignition key cylinder 

(1) Set the key to the ACC position. 
(2) Insert the ignition key cylinder. 

2. Install the ignition key cylinder. 

IG 

3. Connect the coupler of the ignition switch. 

4. Install the steering column lower/upper cover. 

ST 

5. Install the instrument cluster finish panel subassembly. 
6. Install the instrument panel finish lower panel. 
7. Install the steering wheel subassembly. 

BE-32 
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Cab-equipped vehicle EFI-equipped vehicle 
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• 
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• 4. HORN 

• 

• 

• 

The horn is installed at the front of the radiator support panel. 

CIRCUIT DIAGRAM 

"T 
I 
I 
I 
I 
I 

---'---

I 
REMOVAL 
1. Removal of radiator grille 

(I) Remove the two screws. 

Horn. Hazard 15A 

(2) Detach the two clips, using a screwdriver. 
(3) Remove the radiator grille from the vehicle body by 

raising it diagonally toward you. 
2. Removal of horn assembly 

INSTALLATION 
1. Install the horn assembly. 
2. lnstallatk>n of headlamp grHie 

(1) EnsL.·re that three clips are provided at the body side. 
(2) Set the headlamp grille on the body. Secure the head

lamp grille with the two clips a the upper side. 
(3) Attach the headlamp grille to the body with the two 

screws . 

BE-33 -
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BODY ELECTRICAL SYSTEM 

5. LIGHTING 
The rear combination lamp has been built into the rear bumper for only European and Australian markets . 

Reartum I 'ignali 
Back-up I Rear turn 
lamp I signal lamp 

Stop & tail lamp 

Lamp specifications 

Lamp 

Head lamp Bulb specifications 

Front combination lamp 

Side turn signal lamp 

Rear combination lamp 

License plate lamp 

Room lamp 

Fog lamp 

'\ 
I 

Back-up 
lamp 

Stop tail lamp I Frontturn 
signal lamp 

Side turn 
signal lamp 

Clearance lamp Head lamp 

""""""' 

Specifications 
Wattage Remarks 

Candescent 45/40 

Halogen 60/55 

Yellow 45/40 

Clearance lamp 5 

Turn signal lamp 21 

5 

Stop/tail lamp 21/5 

Turn signal lamp 23 (21) Figures in ( ) denote European specifications 

Back up lamp 21 

5 

10 

Front 35 • Option on Australian & General specifications 

Rea' • Standard on A .H. D. vehicles for European specifications 21 
• Option on L.H.D. vehicles for European specifications 

WFE90--GI109 
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BODY ELECTRICAL SYSTEM 

• 5-1. TROUBLE SHOOTING 

Problem Possible-causes Remedies 

One headlamp wilt not glow. • Burnt bulb • Replace bulb. • Faulty socket • Repair, as required. • Faulty wiring or earth 

Headlamps will not glow. • Fusible link and/or fuse blown out • Replace fusible link and/or fuse. 
• Faulty lighting switch • Check switch. 
• Faulty wiring or earth • Repair, as required. 

High beam or low beam will not glow. • Faulty lighting switch or dimmer switch • Check switch. 
• Faulty wiring • Repair, as required. 

Clearance lamp, tail lamp or license • "Tail" fuse blown out • Check for short. Replace fuse. 
lamp will not glow. • Fusible link blown out • Replace·fusible link. 

• Faulty side lamp switch • Check switch. 
• Faulty wiring or earth • Repair, as required. 

Turn signal lamps at one side will not • Faulty turn signal lamp switch • Check switch. 
glow. • Faulty wiring or earth • Repair, as required. 

Turn signal lamps at both sides will not • "Turn" fuse blown out • Check for short. Replace fuse. • glow . • Faulty turn signal/hazard switch • Check switch. 
• Faulty turn signal flasher relay • Check flasher relay 
• Faulty wiring or earth • Repair, as required 

Stop lamp will not glow. • "Stop" fuse blown out • Check fro short. Replace fuse. 
• Faulty stop lamp switch • Check switch. 
• Faulty wiring or earth • Repair, as required. 

Stop lamp remains in glow state. • Faulty stop lamp switch. • Adjust or replace switch. 

Hazard warning lamp will not glow. • "Horn" fuse blown out • Check for short. Replace fuse. 
• Faulty flasher relay • Check flasher. 
• Faulty hazard switch • Check switch. 
• Faulty wiring or earth • Repair, as required. 

WFE90-SE110 

• 

• BE-35 -
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BODY ELECTRICAL SYSTEM 

5·2. WIRING DIAGRAM 
Version A: AUS, GE Specification 

Turn 

7.5A 

f-<orn 
hazard 

20A 

Washer switch 

oee 
ON D-{) 

Turn signal switch 

15 I 18 " ' 0-,--D 
X 

" 
" ' 

Wiper switch 

' 8 I 2 6 " ace 
INT :)- 0 

co 
HC 

BE-36 

"'" Front Turn lamp {LH) 

Srde Turn lamp (LH) 

Rear Turn lame (LH} 

Turn rnd1cator (RH) 

~Front Turn lamp (RH) 

.,. Side Turn lamp (AH) 

_Rear Turn lamp {RH) 

~ Tail lamp (RH) 

• License lamp 

License lamp 

Clinometer Illumination 

Heater control ltlumrnation 

Meter Illumination 

Accessory llluminatton 
Light & dimmer Passing Switch 

"" s " " T " HC 

DCC HC 

w 
HC . 

' HC I 

Cl+D 
HU 

" HC 

X " HC 

HU :)- -

• 
WS 

•2 
Ho 

HM 
INT 
TB ,, 
w 

" WB 

" " • n 

" " ' " 02 

" " " 20 

" H' 
22 D' 

• 
"' " Cl+D 

+~ -

Cl+D 

I • WFE90·BE111 
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• Version B: EC Specification 

• 

• 

• 

Turn 

7.5A 

W1per 

15A 

IG 
sw 

Washer switch 

ON 0-'-{) 

BODY ELECTRICAL SYSTEM 

Turn Indicator (LH} 
r------+{l8]rl--+-''-+-@-1Front Turn tamp (LH) 

S1de Turn tamp (LH) 

Rear Turn lamp (LH) 

Turn Indicator (RH) 

L---'-<;;,_..c;: Front Turn lamp (RH) 

S1de Turr tamp (RH) 

Rear Turn lamp (RH} 

Rear fog 
switch 

Rear tog iamp 

• L1cense lamp 
License lamp 

L-r-'~--, Clinometer IlluminatiOn 

Heater control llluminatiorl 

Meter Illumination 

Accessory Illumination 

Light & dimmer Passing Switch 

ws 
•' 
~0 

HM 
I No 

" . ' 
w 

" WB 

" " " I RC 

" R 
;s 

" D2 

" E 

-f~-~7 
~~ -;;s 
22 01 

Turn signal switch 
~ 0 " " ' 12 r 13 22 r,s 

;s " " ~' ' 
Cl-0 

' oee ~' 
~--+- 1-> cc 

N ~' :) , , 
I ::o::::c ' 

R :>-'--- -c ' HC CH--8 
Wiper switch 

HU 

' 8 2 6 " " o-o 
Oee HC o-o 
w J-!-<; 0-'-0 ()-!-{) 

~ , 
" HC o-o 

co 0--,-D--;-0 
He I HU o-o 

.. 

WFEOO-BE112 
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BODY ELECTRICAL SYSTEM 

Version C: EC Specification with Dim-dip system 

Turn 

?_SA 
Hazard r 
switch 

Tum mdicator (LH) 

r-------1-mf-li--1--"-+--l'l-:'i..,. Front Turn lamp (LH) 

..,. S1de Turn lamp (LH) 

Rear Turn lamp (LH) 

Turn indicator (RH} 

L--1--<i'l--..; Front Turn lamp (RH) 

Side Turn lamp (RH} 

..,. Rear Turn lamp {RH) 

Rear fog lamp 

_ Tail lamp (LH) 

' 
' 3 

' s 
6 

' B 

' " " " " " " " H 

" " 2<l 

" 22 

!--....;.::::O+----ILlJ-,-...;:;.:;;=:;.---Hi2J-+-.,-+{b-i.,. Clearance lamp (LH) 
4 

.,. Clearance lamp (RH) >'-
9

-1-"-1-'--::""l-'4-'-< 
Tail lamp (RH} 
License lamp 
License lamp 

1--~10>~ Clinometer llluminaiiOn 

Heater control Illumination 

Meter Illumination 

Accessory Illumination 

Tum signal switch 

15 18 14 

N i 
x-+-x 

Light & dimmer Passing Switch 

! s " H " ' HF 
OFF' HL 

'" HF o---+-D 

HL 0-i--D 

Wiper swHch 
HU' 

OFF 
washer switch INT ~';!''!l:l=~!i"i'''~l,,~ 

HF 

OFF 
ON I 

H 
LO 

HL 

n HL 

HU 

BE-38 

" 

• 
WS _, 
Ho 

HM 

'"' TB .. 
w 

WB 

s 
RF 
R 
F 

02 • E 
L 

' 

H> 
D' 

• 
22 " 

' 0-,-0 

• WFE90-6E113 
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BODY ELECTRICAL SYSTEM 

• Version D: EC Specification with Day-light system 

• 

• 

• 

Turn 

75A 

Wiper 

1EA 

IG 
sw 

Tail 

FL 15A 
1.0 

Fuse, 
engine (10A) 

Fuse, Head 
RH (15A) 

F/L 1.0 

Rear log 
switch 

Turn Indicator (LH) 

Front Turn lamp (LH) 

Side Turn lamp (LH) 

Rear Turn lamp (LH) 

Tum indicator (RH) 

Front Turn lamp (AH) 

Side Turn lamp (RH) 

Rear Turn lamp (RH) 

Rear tog lamp 

Tail lamp (LH} 
Clearance lamp {LH) 
Clearance lamp {RH) 

Tail lamp (RH) 
License lamp 
License lamp 

Clinometer Illumination 

..,. Heater control Illumination 

..,. Meter lllum1nat1on 

Accessory Illumination 

ws 
•2 
~0 

~M 

'" 
" ., 
w 

~ 
WB 

" 
-; 

" s 

" RF 

" " " 02 
'7 E 

" " 20 

" ~' 

" D' 

10 

Light & dimmer Passing Switch 

Turn signal switch ""':,.--,--,..,~21;--~,~,-r~20;;-r--c--r~,;-r, ~,~,:-~,,-, 

Washer switch 

~ 
Wiper switch 

OFF 
INT 

LO 
HL 

N 

15 , 18 14 HF 0----0 
OFF HL l_ __ 

cu 
~F 

~L 

HU 
·? 10 

HF 

~L 

HU 

WFE90-EE1 14 
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BODY ELECTRICAL SYSTEM 

Version E: German Specification • 

Turn signal switch 
~ 5 " " ' " " " ' " 

" " " HC 

' oec HC I 
X X cu 

N 1, HF, 
X X 

R ' HC 

o+o 
HU o+o 

Wiper switch 

I 
HC ' 

" HC 

HU o-,----t 0-'-0 0-'-0 -
' "" oee 

Washer switch INT , 

117 

OFF LO 
ON C HL 

• WFE90-e:E115 

BE-40 ~ 
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BODY ELECTRICAL SYSTEM 

• HEADLAMP LEVELING SWITCH 

• 

• 

• 

------
I o 1 

1 
1 

2 

3 

,~o L_'o --l€) -"------
3 ~ 

Connector 

\ -4 

~ 
REMOVAL 
1. Push out the head lamp leveling switch from the back of the 

switch. 
2. Disconnect the connector. Remove the swtich. 

INSPECTION 
Ensure that continuity exists, as indicated in the table below, 
when the switch is operated. 

~al 1 2 3 4 5 6 
Sw 

0 o-f--0 
1 ' 2 

3 

4 

If not, replace the switch. 

INSTALLATION 
1. Connect the connector. 
2. Push the headlamp leveling switch until it is locked . 

BE-41 ~ 

I 
I 
I 
I To headlamp 

level1ng unit 

I 

I 
' 

No. Terminal name 

1 GND 

2 Switch 0 

3 Switch 4 

4 Switch 3 

5 Switch 2 

6 Switch 1 

WFE9Q.SE1 16 
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BODY ELECTRICAL SYSTEM 

5-3. MULTI-USE LEVER SWITCH 
A multi-use lever type in which all switches to be used most frequently diring the driving, such as the lighting 
switches, turn signal switch and wiper switch, are arranged concentrated around the steering column has 
been employed. 

light switch 

e ~0 ~ Dimmer passing switch 
0 /' "" 

~ h_ 
fSJ e 

Figure shows LH.D model 

INSPECTION 
1. Ensure that each of the turn signal, dimmer, lighting, hazard 

warning and front wiper switches is functioning smoothly 
with a positive detent feeling. 

2. With the ignition switch turned ON, move the turn signal 
switch to the right or left. Ensure that the turn signal in
dicator lamp flashes. 

3. Ensure that the upper beam indicator lamp glows regard
less of the ignition switch position when the dimmer switch 
and passing light switch are operated. 

BE-42 

Wiper switch 

Washer switch 
Auto return 

DIMMER 

WFEOO.BE120 

WFE90·8E121 

PASSING LIGHT 

WFEOO.EE122 

• 

• 

• 

• 
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• 

• 

• 

• 

REMOVAL 
1. Disconnect the battery cable from he negative 8 terminal. 
2. Remove the steering wheel assy. 
3. Removal of lower instrument panel finish panel. 

4. Remove the upper instrument cluster finish panel by remov
ing the two screws . 

5. Removal of instrument cluster finish panel subassembly 
(1) Remove the instrument cluster finish panel subassemb

ly by removing the four screws. 
(2) Disconnect the connectors. 

6. Remove the steering column lower/upper cover . 

7. Remove the coupler of the multi-use lever. 
8. Remove the multi-use lever switch . 

BE-43 ' 
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BODY ELECTRICAL SYSTEM 

INSTALLATION • 1. Install the multi-use lever switch. Connect the coupler. 

2. Install the steering column lower/upper cover. 

• 
3. Install the instrument cluster finish panel subassembly. 

4. Install the instrument cluster finish upper panel. 

• 
5. Install the instrument cluster finish lower panel. 
6. Install the steering wheel subassembly. 
7. Connect the battery cable to the negative 8 terminal. 

• 
BE-44 
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• INSPECTION 

• 

• 

• 

1. Light & dimmer passing switch 

~ U1mmer passing sw1tch 

~: 
(,) ® 

light switch 

1. Ensure that continuity exists between the terminals of the 
connector, as indicated in the table as previous pages. 

2. Operate the light switch and dimmer passing switch. En· 
sure that each switch can be operated without any binding 
and with a detent feeling. 

BE-45 ~ 
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" ...c:::::J.... 

" eM -
<> ' 

' " 
I "'T "' I T 

Connector arrangement 

WF!!90-BE133 

I o I 

s~ 
1 

WFEW.BE134 

WFEOO-BE135 
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BODY ELECTRICAL SYSTEM 

2. Tum signal switch 

Turn signal switch 

1. Ensure that continuity exists between the terminals of the 
connector, as indicated in the table as previous pages. 

2. Ensure that the turn signal switch can be operated smoothly 
and with a detent feeling. 

BE-46 

• 

• 
Connector arrangement 

• 
WFE90-BE137 

WFE90-BE138 

• 
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BODY ELECTRICAL SYSTEM 

• 5-4. FLASHER RELAY 

• 

• 

• 

The turn signal flasher relay controls turn signal and hazard warning. 
The flasher relay is located under the dash board, neXt to the heater unit. 

Circuit diagram 

From tail fuse 

To hazard 
Horn, hazard 15A warning lamp 
r;T-,,-,~,~.S~A-------------, 

Turn 
stgnal 
switch l

;~itch. 

I 
INSPECTION 
Check each lamp for the state of glowing, flashing and not 
glowing. 

Specified Flashing Speed: 85 ± 10 times/min. 

NOTE: 
If any of the front or rear turn signal lamps has open wire, 
the flashing speed will exceed 120 times/min. 

• If any abnormality is found in the inspection, check for 
burnt bulb and check each switch. When no abnormality 
is found in these checks, replace the lamp control relay. 

BE-47 -
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BODY ELECTRICAL SYSTEM 

5·5. HAZARD WARNING SWITCH 
Hazard switch is located at the meter cluster toward the in
board side of the vehicle. 
Remove the hazard warning switch. Ensure that continuity ex
ists between the respective terminals as indicated in the con
tinuity table below. 

Continuity table 

~al s, 
h 

s, F T, 

OFF c 
ON o- f-0 

5-6. STOP LAMP SWITCH 
INSPECTION 

Q---0 Continuity exists. 
0@-0 Bulb in installed state 

T, T, R T E 

0< ~ 
o< ~ 

1. Disconnect the connector of the stop lamp switch. 
2. Ensure that continuity exists between the terminals INhen 

the brake pedal is depressed. 

3. Ensure that no continuity exists between the terminals when 
the brake pedal is not depressed. 

BE-48 

-~.:~:~:~rrr 

6 

.. ~'f 
= = = 

WFEOOBE142 

WFEOOSE143 

n 

WFE90-BE144 

• 

• 

• 

• 
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• 5-7. HEADLAMP 

• 

• 

• 

NOTE: 
If should be noted that the bulb replacement can be 
performed only after socket cover has been detached. 

REMOVAL 
1. Removal of radiator grille 

(1) Remove the two screws. 
(2) Detach the two clips, using a screwdriver. 
(3) Remove the radiator grille from the vehicle body by 

raising it diagonally toward you. 
2. Removal of headlamp assembly 

(1) Turn the headlamp counterclockwise while pushing it. 
(2) Remove the headlamp from the vehicle body. Discon

nect the connector. 

DISASSEMBL V 
1. Remove the retaining bracket and sealed beam retaining 

ring by removing the four screws located at the back s'1de 
of the head lamp. 

2. Removal of bulb (halogen, white and yellow bulb) 
( 1) Remove the socket cover . 
(2) Remove the spring set by turning it counterclockwise 

while pushing it. 
(3) Remove the bulb. 

BE-49 -
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I 

Halogen 

retaining ring 

WFE90-BE147 

4r~~cy 
I 
r Socket 
Spring set 

Bulb 

White and yellow bulb 

@ 
c);jp~~ I 

! I Socket cover 

I Spring set 
Bulb 

WFE90-BE148 
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BODY ELECTRICAL SYSTEM 

Replacement of halgen headlamp bulb. 
The bulb can be replaced from the engine compartment 
without a need of removing the headlamp proper. 

~~~~ ;~~i:h~a\i~ry F;;!Jh '~"'pl.,;.tti,J".;;liil;, : 
us~c•ll anyJum-icant gets on the .bu~ §"rfa"''• < 
in signifi~tly reduced lamp life'. Hence, be. 

ASSEMBLY 

l::not to,: allow' yotrr-finge:rs;-_ et 
9ftiondur!ng _the replacement 

e:-!;ec::tJo_n _to:_repf(ice,_th? bulb.:: , 

1. Installation of bulb {halogen, white and yellow bulb) 
(1} Set the bulb in the headlamp socket. 
(2) Secure the bulb by turning it clockwise while pushing 

it. 
(3) Install the socket cover. 

2. Install the sealed beam retaining ring and retaining bracket 
to the head lamp by means of the four screws. 

INSTALLATION 
1. Install tl1e headlamp. 

2. Installation of headlamp grille 
(1) Ensure that three clips are provided at the body side. 
(2) Set the headlamp grille on the body. Secure the head~ 

lamp grille with the two clips at th~ upper side. 
(3) Attach the headlamp grille to the body with the two 

screws. 

BE-50 

\ 
WFE90-BE149 

, Hai;~@Gl~ 
4 ~S . Socket cover 

, \ . pnng set ~ 
\ ""\ I G) 

\. c~"-ll@ ' 
White and yellow bulb 

Clip 

• 

• 

• 

• 
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• HEADLAMP AIMING ADJUSTMENT 
Screen type 

• 

• 

• 

Conditions of vehicle during aiming adjustment 
1. Perform the aiming adjustment with the tire air inflation pres

sure set to the specified value and with One person seated 
at the driver's seat. 

2. Rock the vehicle in an up-and-down direction as well as in 
a right-and-left direction so that the suspensions may be 
settled ·,n a normal state. 

3. Carry out the head lamp aiming adjustment while the engine 
is running at 1500 rpm or more. 
(If the revolution speed is too low, the lamp terminal voltage 
drops, thus making it difficult to recognize the hot zorie.) 

Sealed beam, white bulb type 
1. Setting of reference points on screen 

(1) Measure the center height "H" of the head lamp. Draw 
a line as the adjustment line on the screen at a height 
25 mm (0.98 inch) below the center height "H". 

(2} Draw a vertical line on the screen at each center of the 
head lamps at a height of [H] on both right and left sides. 
Determine each intersection point [F] of the vertical 
center line with the adjustment line. 

2. Adjustment of head lamp photometric axis 
(1) Posiflon the vehicle in front of the screen such that the 

headlamps of the vehicle may come at a distance of 
three meters from the screen. Moreover, place the 
vehicle normal to the screen. 

(2} Turn ON the head lamps with the upper beams selected. 
Adjust the beams by means of the adjusting screws in 
such a way that the head lamps may aim the intersection 
points [FJ, respectively. 

(3) Upon completion of the headlamp aiming adjustment, 
switch the upper beams to the low beams. Ensure that 
each low beam is now aiming in the diagonally lower 
direction . 

BE-51 ~ 
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Left 990 mm (39 Inch) Right 

H Center he1ght of headlamp 

WFE90.SE!54 

Adjusting screws 
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Sealed beam, yellow bulb type 
1. Setting of reference points on screen 

(1) Measure the center height "H" of the head lamp. Ora:w 
a line as the adjustment line on the screen at a height 
82 mm (3.2 inch) below the center height WH". 

(2) Draw a vertical line on the screen at each center of the 
headlamps on both right and left sides. Determine each 
intersection point [F] of the vertical center line with the 
adjustment line. 

2. Adjustment of headlamp photometric ax'1s 
(1} Position the vehicle in front of the screen such that the 

headlamps of the vehicle may come at a distance of 
three meters from the screen. Moreover, place the 
vehicle normal to the screen. 

a 

Leh 990 mm (39 1nch) 
Right 

"' r--· ' t- t---3" b 
F ! ~ r 

E lEu 
E .E~ 
:I: 

"'~ IN 
H: Center he1ght of headlamp 

WFE90-8E156 

a 

(2) Turn ON the headlamps with the low beams selected. Cut-off line 
~,'il.LLLLLLLll_ b 

/ Bright section 
lntersect1on Then, you can get a light distribution pattern as indi

cated at the right figure. Perform the aiming adjustment 
at an intersection point of the line "a" with the line "b~. 

(3) With the low beams of the headlamps turned ON, per
form the headlamp aiming adjustment by means of the 
adjusting screws in such a way that the intersection 
points of the cut-off lines may come at the intersection 
points [F], respectively. 

(4) Upon completion of the headlamp aiming adjustment, 
set the head lamps to the upper beams. Ensure that the 
main photometric axis of each headlamp aims 
downward. 
Moreover, ensure that the headlamps are aiming cor
rectly straight in the forward direction of the vehicle. 

5-8. FRONT TURN SIGNAL LAMP 

REMOVAL 
1. Remove the front turn signal lamp by removing the two 

screws. 
2. Detach :he lens and gasket. 
3. Remove the turn signal bulb and clearance bulb. 

INSTALLATION 
1. When the bulb is burnt out, install a new bulb with the 

designated wattage. 
2. Install the gasket and lens. Secure the front turn signal lamp Lens 

assembly with the two screw. 

BE-52 

WFE90-8E157 

Clearan:::e 
lamp bulb 

WFE90-B0159 

• 

• 

• 

• 
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• 

• 

• 

5·9. SIDE TURN SIGNAL LAMP 
REMOVAL 
1. Remove the side turn signal lamp by removing the two 

screws. 
2. Detach the lens. 
3. Remove the bulb. 

INSTALLATION 
1. When the bulb is burnt out, install a new bulb witn the 

designated wattage. 
2. Install the lens. Secure the side turn signal lamp assembly 

with the screw . 

5·10. REAR COMBINATION LAMP 
REMOVAL 
1. Remove the rear combinaf1on lamp assembly by removing 

the three screws. 
2. Detach the socket and bulb. 

INSTALLATION 
1. When the bulb is burnt out, 'rnstall a new bulb with the 

designated wattage. 
2. Install the bulb and socket in the rear combination lamp 

assembly. 
3. Install the rear combination lamp assembly with the three 

screws. 

BE-53 ~ 
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Bulb 

~(/ 

<D Turn signal lamp bulb 
@Back-up lamp bulb 
@Tail & stop lamp bulb 

Lens 

WFE9Q.BE160 

WFE90-BE161 
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BODY ELECTRICAL SYSTEM 

5-15. REAR FOG LAMP 
REMOVAL 
1. Remove the rear fog lamp assembly by removing the two 

bolts and disconnect the connector. 
2. Disassembly the rear fog lamp. 

(1) Remove the two screws. 
(2) Detach the lens. 
(3) Remove the bulb. 

INSTALLATION 
1. Assembly the rear fog lamp. 

(1) When the bulb is burnt out, install a new bulb with the 
designated wattage. 

(2) Attach the lens. 
(3) Install the two screws. 

2. Connect the connecter. 
3. Install the rear fog lamp assembly with the two bolts. 

BE-56 

0 • 

• 
WFE90-8E172 

• 

• 
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• INSTALLATION 

• 

• 

• 

1. Connect the connector. 
2. Install the room lamp assembly with the three screWs. 
3. Attach the room lamp cover. 

5-13. LUGGAGE ROOM LAMP 
REMOVAL 
1. Remove the two screws to detach the lamp assembly. 
2. Pull the bulb straight out. 

INSTALLATION 
Reverse the removal procedure to install the lamp assembly. 

5-14. BACKUP LAMP SWITCH 
The backup lamp switch is mounted on the transmission case 
cover. 

Inspection 
1. Draw out the coupler which is connected to the backup 

lamp switch. This disconnection should be made at the 
vehicle side. Then, short the coupler. 

2. Ensure that the backup lamp goes on. 

3. Connect the backup lamp switch coupler again. Place the 
transmission in the reverse gear. 

4. If the backup lamp fails to go on, replace the backup lamp 
switch. 

Tightening Torque: 0.3- 0.5 kg-m 
(2.2 · 3.6 ft-lb, 2.9 • 4.9 N-m) 

BE-55 ' 
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Coupler at veh1cle side 

j Backup lamp sw'l!ch 

"""~~ 

WFE90-8E170 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• INSTALLATION 

• 

• 

• 

1. Connect the connector. 
2. Instal! the room lamp assembly with the three screWs. 
3. Attach the room lamp cover. 

5-13. LUGGAGE ROOM LAMP 
REMOVAL 
1. Remove the two screws to detach the lamp assembly. 
2. Pull the bulb straight out. 

INSTALLATION 
Reverse the removal procedure to install the lamp assembly. 

5-14. BACKUP LAMP SWITCH 
The backup lamp switch is mounted on the transmission case 
cover. 

Inspection 
1. Draw out the coupler which is connected to the backup 

lamp switch. This disconnection should be made at the 
vehicle side. Then, short the coupler. 

2. Ensure that the backup lamp goes on. 

3. Connect the backup lamp switch coupler again. Place the 
transmission in the reverse gear . 

4. If the backup lamp fails to go on, replace the backup lamp 
switch. 

Tightening Torque: 0.3- 0.5 kg-m 
(2.2 - 3.6 ft·lb. 2.9 - 4.9 N-m) 

BE--55 ' 
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l/ 

I 

WfE90.BE169 

Coupler at vehicle s1de 

j 

WFE90-8E170 
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BODY ELECTRICAL SYSTEM 

• 6. FRONT WIPER & WASHER 

• 

• 

• 

The w'1per motor ·Is located ins'1de the eng'1ne compartment. 
The wiper link comes in two kinds: One is the standard specifications and the other is cold region specifica
tions having upgraded strength . 

BE-57 ' 

CD 

<D Wiper blade Ay 
® Windshield wiper arm Ay 
®Wiper link bush 
@Windshield wiper arm cover 
@ Windshield wiper link Ay 
® Windshield wiper motor & bracket Ay 

WFE9Q.BE173 
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BODY ELECTRICAL SYSTEM 

6-1. WIPER SWITCH 

'S ws +o ., '"' E ws 
oF!) o- 1-o 
'~ o- 1-o o- -o 
I ' 
u~) -o 

•_) 

1. Ensure that continuity exists between the terminals of the 
connector, as indicated in the table above. 

2. Operate the wiper switch. Ensure that the switch can be 
operated without any binding and with a sharp feeling. 

BE-58 

• 

• 
__c::]_ ., 

"' .. '"' 
wo; 

' 
I I I I 

Connector Arrangement 

• 
WFE9G-BE175 

WFE90-BE176 

• 
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• 6-2. WASHER SWITCH 

• 

• 

• 

W••~•awltc:h 

e E -' 
~ 

1. Ensure that continuity exists between the terminals of the 
connector, as indicated in the table above . 

2. Operate the washer switch. Ensure that the switch automat
ically returns to the OFF state . 

BE-59 ~ 
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w 

Connector arrangement 

~178 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY ELECTRICAL SYSTEM 

6·3. INTERMITIENT WIPER RELAY 
CIRCUIT DIAGRAM 

SM}-------------~ 

Ss}---------------, 
Intermittent wiper relay 

Front wiper motor 

s +B +1 +2 

OFF 

INT 

LOW 

HI 

REMOVAL 
1. Remove the instrument panel assembly. 

(For the removal procedure, refer to FRONT HEATER sec
tion.) 

2. Remove the intermittent wiper relay. 

BE-60 

• 

Fuse 

Wiper switch 

I E lgnitiol • SWitCh 

.,. 
' ' _j_ 

• 

• 
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• 

INSPECTION 
1. Perform continuity checks between terminals given below. 

(1) Between terminals@ and® ... Continuity exists. 
(2) Between terminals® and @ ... No continuity exists. 

2. Intermittent operation check 
(1) Connect the terminal@ to the positive® terminal Of the 

battery; terminal CD to the negative e terminal of the 
battery. 
(At this time, the relay emits an operating sound.): The 
relay is turned ON . 

(2) Connect the terminal@ to the positive<±> terminal of the 
battery for about one second. Then, ground the terminal 
®. 
(The relay emits an operating sound.): The relay is 
turned OFF. 

(3) Ensure that, about four seconds later, the relay emits an 
operating sound (intermittent operation.) 

INSTALLATION 
1. Install the intermittent wiper relay on the vehicle body. 

• 2. Install the instrument panel assembly. 

• BE-61 -
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®® 

WFEOO.aE183 

Wiperretay 

WfE90.BE184 

Approx. 
ON OFF 4 seconds ON 

@o@@i6j 

1,-----::., ~ rn11 

WFE9Q.BE186 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY ELECTRICAL SYSTEM 

6-4. WIPER MOTOR & BLADE 
REMOVAL 
1. Remove the windshield wiper arm cover. Remove the nut. 

NOTE: 
• Care must be exercised to ensure that no scratch is 

made to the body. 

2. Remove the wiper arm and blades. 

3. Remove the wiper motor assembly. 
( 1) Disconnect the connector. 
(2) Remove the set bolt. 
(3) Disconnect the motor from the link. Remove the motor. 

4. Remove the windshield wiper link assembly. 
(1) Remove the wiper link bush. 
(2) Remove the set bolt. 

(3) Take out the windshield wiper link assembly from the 
cowl louver hole. 

INSPECTION OF WIPER MOTOR UNIT 
1. Low speed operation check 

(1) Connect the terminal +1 to the positive® terminal of 
the battery; the body to the negative 8 terminal of the 
battery. Ensure that the wiper operates at the low 
speed. 

BE--<>2 

• Wiper arm aod blade 

Windshield wiper ~ 
armcover / 

• 

• 

e 

• WFE9Q.BE191 
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• 

• 

• 

• 

2. High speed operation check 
(1} Connect the terminal +2 to the positive@ terminal of 

the battery; the body to the negative 8 terminal of the 
battery. Ensure that the wiper operates at the high 
speed. 

3. OFF operation check 
With the wiper motor body connected to the negative 8 
terminal of the battery, perform the following checks. 
( 1) Connect the terminal B to the positive EEl terminal of the 

battery. 
(2) Operate the wiper at the low speed by connecting the 

terminal + 1 to the positive@ terminal of the battery. 

(3) Under the operating conditions in the step (2), discon
nect the terminal + 1 so as to interrupt the wiper motor 
operation. 

(4) Connect the terminal +1 to the terminalS. Ensure that 
the wiper operates and stops at the automatic stopping 
position. 

BE-63 -
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e 

WFE90·BC192 

e 

Rotating direction 

WFE90-SE196 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY ELECTRICAL SYSTEM 

INSTALLATION 
1. Install the windshield wiper link assembly. 

(1) Into the windshield wiper link assembly to the coWl 
louver hole. 

(2) Install the windshield wiper link assembly to the body 
using a bolts. 

(3) Install the wiper link bush. 

2. Install the motor assembly. 
NOTE: 

Connect the motor assembly with the nnk securely. 

3. Installation of windshield wiper arm assembly 
(1) Operate the wiper motor, until it assumes the automatic 

stopping position. 
(2) Set the wiper arms at the positions indicated in the right 

figure. 
(3) Tighten the nut and attach the front wiper arm cover. 

BE-64 

• 
WFE90-BE197 

~ 
'® --- ~'""""''"-

v • 

WlpeT acd blade I I • 
=~.!0"/ 

Windshield wiper~ 
arm cover 

30±10mm 
(1.2±0.4inch)t 

WFEOO-BE201 • 
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BODY ELECTRICAL SYSTEM 

• 7. REAR WIPER & WASHER 

• 

• 

• 

A seesaw type switch which serves as both wiper switch and washer switch has been employed. 
The washer fluid squirts when the switch knob is further pushed with the wiper switch set to the [ON] or 
[OFF] position . 

Rear wiper & washer switch 

~----=e_j 
Wiper switch 

WFE90-BE202 

BE--65 ' 
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BODY ELECTRICAL SYSTEM 

7-1. REAR WIPER & WASHER SWITCH 
REMOVAL 
1. Remove the instrument panel finish lower panel. 

2. Remove the rear wiper switch from the instrument cluster 
finish panel subassembly. 

3. Disconnect the coupler of the rear wiper switch. 

INSPECTION 
Ensure that continuity exists between the respective terminals 
as indicated in the continuity table below. 

Continuity table 0--0 Continuity exists. 

s 
~nal 8 7 6 5 4 

WASH 2 ~o- --o 
ON )-- --() 

OFF o--H 
WASH 1 o-- t--0 o-- t--0 

INSTALLATION 
1. Connect t1e coupler of the rear wiper switch. Install the rear 

wiper switch to the instrument cluster finish panel subas
sembly. 

2. Install the instrument panel finish lower panel. 

BE-66 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 7·2. REAR WIPER MOTOR AND BLADE 
COMPONENTS 

• 

REMOVAL 

• 1. Remove the spare tire . 
2. Remove the wiper arm and blade by removing the nut. 
3. Remove the shield cap. 

4. Remove the washer and gasket by removing the nut. 

• BE-67 -
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<D Nut 
@ Rear wiper arm Ay 
® Rear wiper blade 
@Shield cap 
®Nut 
®Washer 
®Gasket 

® 

® Rear wiper motor Ay 

WFEOO-BE210 
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BODY ELECTRICAL SYSTEM 

5. Remove the rear window. 
(1) Remove the rear window defogger ground harness at

taching bolt to disconnect the rear window defogger 
ground harness from the back door. 

(2) Disconnect the connector for the rear window defogger 
at left side. 

(3) Remove the rear window by removing the handles ( 4 
points). 

6. Remove the back door trim by removing the clips (14 
points.) 

7. Remove the back door service hole panel cover No. 1 by 
removing the screws (4 points). 

8. Remove the service hole cover. 

9. Remove the rear wiper motor assembly. 
( 1) Disconnect the connector. 
(2) Remove the rear wiper motor by removing the three 

bolts. 

REAR WIPER MOTOR CHECK 
1. Connect the terminal + 1 to the positive (±) terminal of the 

battery; the body to the negative e terminal of the battery. 
Ensure that the wiper operates. 

BE-68 

• 
WfE90.BE212 

\Back door service hole 
panel cover No. 1 -=r 

1:: 
T-

I 0 

I 
~ 

17 
o: Clamp 

WfE90.BE213 

'' 
I 

_j I 

~ ur-;: Rear wiper 
motor Ay 

~s1lf ~~ Connector 

• 

• 
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• 

2. Under the operating conditions in the step 1, disconnect 
the term'1nal + 1 so as to interrupt the w'1per motor operation. 

3. Connect the terminal + 1 to the terminal S; the terminal +8 
to the positive <B terminal of the battery. Ensure thB.t the 
wiper operates and stops at the automatic stopping posi
tion . 

INSTALLATION 
1. Install the rear wiper motor assembly, as follows: 

(1) Install the rear wiper motor assembly by tightening the 
set bolt. 

NOTE: 
Make sure that the body earth is provided properly. 

(2) Connect the connector. 

2. Install the back door trim, as follows: 
( 1) Install the service hole cover. 
(2) Install the back door service hole panel cover No. 1. 
(3) Install the back door trim. 

BE-69 -

BODY ELECTRICAL SYSTEM 

Oscillation angle 
98.5°±3° 

.. ( 

I~ .I --~11 m, b-1 ~~. 

\ l•l i'! 
• o__j I ~II 

Connector 

\Back door service hole 
pane! cover No. 1 

r 
,_. 

0 ~ 0 --. 

l,ji 
J l"le. _o 

17 

WFE90-8E218 

Rear wiper 
motorAy 

WFE90-BE219 

11 
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BODY ELECTRICAL SYSTEM 

3. lnsta1 1 the rear window. 
(1) Install the rear window using the handles. 
(2) Connect the connect to the rear window defogger at left 

side. 
(3) Install the rear window defogger ground harness using 

the bolt 

4. Install the gasket, washer and nut. 
5. Install the shield cap. 

6. Install the wiper arm and blade. 
(1) Operate the wiper motor and set the wiper arm to the 

automatic stopping position. 
(2) Set the wiper arm to the position as indicated in the right 

figure. 
(3) Tighten the nut 

BE-70 

WFEOO-BE222 

--

• 
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• 7-3. REAR WASHER TANK 
COMPONENTS 

• 

• 

• 

REMOVAL 
1. Remove the rear window assembly . 
2. Remove the back door trim and service hole cover. 
3. Disconnect the connector and water hose. Remove the 

washer tank assembly. 

INSTALLATION 
1. Install the washer tank assembly to the back door. 
2. Connect the connector and water hose. 
3. Install the service hole cover and back door trim. 
4. Install the rear window assembly . 

BE-71 -
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<D Rear washer jar Ay 
@ Rear washer tank hook 
® Rear washer motor & pump Ay 

Back door trim 
Service hole cover 

Washer tank 

WfE90.8E225 
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8. REAR WINDOW DEFOGGER 
The rear window defogger switch is a seesaw type switch which incorporates a symbol mark with night 
illumination and an indicator lamp. 
Furthermore, the switch is installed in the meter cluster toward the outboard side of the vehicle. 

Rear window defogger sw1tch \ l 

8·1. DEFOGGER SWITCH 
REMOVAL 
1. Remove the instrument cluster fin"1sh upper panel. 
2. Remove the instrument cluster finish lower panel. 

3. Remove the instrument cluster finish panel subassembly. 

4. Remove the rear window defogger switch. 

BE-72 

Rear window 
defogger 

WFE90.!JEZ27 

• 

• 

• 

• 
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INSPECTION 
Ensure tha: continuity exists between the respective terminals 
as indicated in the continuity table below. 

Continuity table 

~oal 
Sw B 

OFF 

ON ~ 

INSTALLATION 

o---o Continuity exists. 
0@0 Bulb in installed state 

D E T 

( ~ "---< 
!--{ 

1. Connect the coupler to the rear window defogger switch. 
2. Install the rear window defogger switch to the instrument 

cluster finish panel subassembly . 

BODY ELECTRICAL SYSTEM 

WFE90-BE231 

3. Install the instrument cluster finish panel subassembly. I 
4. Install the instrument cluster finish upper panel. 
5. Install tile ·Instrument cluster frn'1sh lower panel. 

BE-73 -
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BODY ELECTRICAL SYSTEM 

8-2. DEFOGGER WIRE 

NOTE: 
(1) When wiping the glass surface, use a soft, dry cloth. 

Move the cloth along the wire. Be careful not to damage 
the wire. 

(2) Never use washing agent or glass cleaner which con
tains abrasive compound. 

(3) Wrap the tip end of the tester probe with foil strip so that 
the tester probe causes no damage on the heat wire 
during the voltage measurement. Check the voltage by 
pushing the foil strip against the heat wire by your finger, 
as shown in the figure. 

1. OPEN WIRE CHECK 
(1) Turn ON the ignition key switch. 
(2) Turn ON the defogger switch so as to energize the 

defogger wire. 
(3) Check the voltage at the center section of each heat 

wire. 

Voltage Judgement criteria 

Approx. 5V Good (No open wire) 

Approx. 10V or OV Open wire 

REFERENCE: 
• If the voltage is 1 OV, it means that open wire exists 

between the center of the wire and the end of the positive 
<±) side. if the voltage is OV, it means that open wire 
exists between the center of the wire and the end of the 
earth side. 

2. LOCATING POINT OF OPEN WIRE 
{1) Connect the positive<±) terminal of the voltmeter to the 

positive<±) side of the defogger wire. 
{2) Slide the voltmeter's negative 8 terminal wrapped with 

foil strip on the defogger wire from its positive <±) side 
to its negative 8 side. 

(3) The voltmeter reading changes from OV to several volts 
at the point where open wire exists. 

3. REPAIRING POINT OF OPEN WIRE 
{1) Clean the point of open wire with white gasoline. 
(2) Affix masking tapes to both upper and lower portions of 

the point to be repaired. 
(3) Stir repair agent (DuPont Paste No. 4817) thoroughly. 

Apply a small amount of the repair agent to the repairing 
point, using a fine brush. 

(4) Two to three minutes later, peel off the masking tapes-. 
(5) Do not energize the defogger wire within 24 hours after 

the repair. 

BE-74 

Tester probe 

Heat wire Foil strip 

r;--~'---il i.IJ Good 

) 
Voltmeter 

4-6V 
-- 0) Open wire 

10V 

llJ Open wire 
ov 

WFE90-BE235 

WFE90-BE236 

Repair agent 

A~ j Open wire 

Masking tapes 

WI'E90-BE237 
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BODY ELECTRICAL SYSTEM 

• 9. HEADLAMP CLEANER 

• 

• 

• 

Under conditions where the ignition switch and headlamp switch are turned ON, the washer switch can 
operate. When the washer switch is actuated again within about 0.8 second, the washer cleaner motor will 
start operating and squirt the washer liquid for headlamp use for a duration of about 0.5 second . 

COMPONENTS 

Washer jar Ay 

BE-75-

CD Washer jar Ay 
® Washer motor & pump Ay 
® Packing 
@) Hose (for motor) 
® LH hose (for nozzle) 
® RH hose (for nozzle) 
® Washer nozzleS/A 
® Check valve 
@ Tjoint 
@I Protector 
0 Bracket 

WFE00-BE239 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY ELECTRICAL SYSTEM 

9-1. CONTROL RELAY 
The head!amp cleaner relay controls the operation of the headlamp cleaner motor. 

CIRCUIT DIAGRAM 

Lighting switch 

~Head Iampl 

i H 
IgnitiOn SWitCh 

Cleaner 

Head lamp cleaner relay 

I 

OPERATION CHECK 
While the ignition switch is turned ON, carry out the following 
check: Operate the washer switch one time. Within about 0.8 
second, operate the washer switch again. Ensure has the 
cleaner motor operates for about 0.5 second. 

INSPECTION 
If the head lamp cleaner is malfunctioning persistently when the 
following unit inspection reveals no malfunction, replace the 
headlamp cleaner relay. 

( 1) Wiper fuse 15A 
(2) Headlamp cleaner motor 
(3) Washer switch 
(4) Front windshield washer motor 

BE-76 

Headlamp cleaner operation chart 

Ignition ON 
switch OFF 

Headlamp ON r--
switch OFF___j 

!ft~r g~F ___ ...JI ~r··-·--·-.---·· 
Cleaner ON 
motor OFF---...J T: 0.5 sec. 

WFE90-8E241 
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• 

• 
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BODY ELECTRICAL SYSTEM 

• REMOVAL 
1. Remove the glove compartment box. 
2. Remove the instrument panel reinforcement. 

3. Disconnect the coupler of the blower assembly. 
4. Remove the clamp . 

• 
5. Remove the blower assembly. 

6. Disconnect the coupler of the headlamp cleaner relay. 

• 7. Remove the headlamp cleaner relay . 

INSTALLATION 
1. Install the headlamp cleaner relay. 
2. Connect the coupler of the headlamp cleaner relay . 

• BE-77 • 
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3. Install the headlamp cleaner relay, following the procedure 
given below. 
{1) Set the inside/outside air selection lever to the outside 

air admission side. 
(2} Install the heater control cable with the lever set in the 

raised state. 

4. Install the blower assembly. 
5. Install the clamp. 
6. Connect the coupler of the blower assembly. 
7. Install the instrument panel reinforcement. 
8. Install the glove compartment box. 

9-2. NOZZLE 
REMOVAL 
1. Remove the front turn signal lamp assembly by removing 

the two screw. 

2. Disconnect the washer nozzle and check valve. 

3. Remove the washer nozzle by removing the two screws. 

BE-78 
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INSTALLATION 
1. Install the washer nozzle with the two screws. 
2. Connect the washer nozzle and check valve. 
3. Install the front turn signal lamp assembly with the two 

screws. 

ADJUSTING PROCEDURE FOR NOZZLE INJECTION 
ANGLE 
Operation prior to adjustment 
1. Perform the headlamp aiming operation. 

Adjustment 
1. Set the nozzle so that the center of squirt come to the bulb 

installation position of the head lamp. (Bulb center: point A) 
2. Ensure that the variation in the squirting angle is within the 

allowable range. 

BE-79 ~ 
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10. FRONT HEATER 
10.1. HEATER UNIT 

REMOVAL OF INSTRUMENT PANEL 
NOTE: 
1. This installation and removal procedure has been 

described for those vehicles equipped with no air con
ditioner. As for those vehicles equipped with air con
ditioner, see the AC section. 

2. The instrument panel, together with the heater control 
unit and cable, should be removed from the body. 

1. Disconnect the battery cable from the negative 8 terminal. 
2. Remove the steering wheel assembly. 
3. Removal of lower instrument panel finish panel 

(1) Remove the hood lock control lever and wire. 
(2) Remove the screws retaining the rheostat. 
(3) Remove the two lower screws retaining the lower instru

ment panel finish panel. 
(4) Disconnect the rear heater switch connector and the 

rheostat connector. 

4. Remove the screws <D and ® which retain the instrument 
panel finish panel retainer No. 1 at the right and left sides. 
(It is not necessary to remove the multi-use lever switch 
connector. Also, do not disconnect the connector.) 

5. Remove the screws® and@ located at the left side of the 
instrument panel. 
(It is not necessary to remove the instrument panel reinfor
cement.) 

BE-80 
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6. Detach the clip retaining the air No. 1 duct subassembly. 
Remove the duct. 

7. Remove the bolt connecting the instrument panei to the 
brace. 

8. Disconnect the connector of the instrument panel wire . 

9. Remove the upper instrument cluster finish panel. 

10. Removal of instrument cluster finish panel subassembly 
(1) Remove the ·Instrument cluster finish panel subassemb

ly. 
(2) Disconnect the connectors of the rear window defogger 

switch, hazard warning signal switch and rear wiper 
switch. 

11. Removal of combination meter assembly 
(1) Remove the attaching screw of the combination meter 

assembly. 
(2) Pull out the combination meter assembly toward your 

side. 
(3) Disconnect the speedometer cable and the two 

couplers of the wire harness . 

BE-81 ' 
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12. Disconnect the clamp of the wire harness. 

13. Removal of triple meter 
(1) Remove the upper instrument panel finish by means of 

a bamboo spatula wrapped with a cloth. 
(2) Pull out the voltmeter, clinometer and clock toward your 

side, while pushing the upper and lower claws by 
means of a spatula or the like. 

(3) Disconnect the connectors. 

14. Remove the glove compartment door subassembly (screws 
(j) and®). 

15. Remove the screws@ and@. 
{It is not necessary to remove the instrument panel reinfor
cement.) 

16. Disconnect the connectors of the wire harnesses of the 
heater control switch (and the air conditioner switch). 

17. Remove the attaching screw of the instrument panel and 
brace. 

18. Disconnect the heater control cables. 

BE-82 
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• 19. Remove the defroster nozzles by means of a spatula 
wrapped with a cloth or the like (at the right and left sides). 
Remove the instrument panel hole covers (at the right and 
left sides). 

• 

• 

• 

20. 

21. Remove the attaching screws of the instrument panel (at 
the right and left sides). 

22. Remove the attaching screws of the instrument panel (cen
ter). 

23. Remove the instrument panel from the body . 

24. Remove the defroster nozzle assembly. 
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25. Remove the instrument panel panel brace subassembly. 
26. Remove the following parts. 

(1) Bracket of key reminder buzzer, heater relay and horn 
relay 

(2) Sub-fuse box 

27. Remove the steering column from the pillar-to-pillar mem
ber subassembly. 

28. Remove the pillar-to-pillar member subassembly from the 
pillar. 

REMOVAL OF BLOWER 
Remove the blower assembly and disconnect the connector of 
the wire harness. 

INSPECTION OF BLOWER 
NOTE: 

The unit of the heater blower can be removed without 
removing the instrument panel. Refer to the headlamp 
cleaner section. 
The unit of the blower switch can be removed from the 
back side after the instrument panel has been removed. 

1. Blower resistor 
Ensure that the resistance between the respective terminals 
conforms to the specifications below. 

Specified Values: 
Between Terminals L and M,: About 1.17 n 

L and M,: About 1.88 n 
H and M,: About 0.32 n 

NOTE: 
The resistor is cooled by the air flow from the blower. 
Therefore, it should be noted that the resistor may be 
burnt out if the cooling air should be suspended owing 
to some reasons. 

BE-84 
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• 2. Blower motor & case 

• 

• 

• 

(1) Turn the blades of the blower by hand. Ensure that the 
blades rotate lightly. 

(2) Ensure that the screws retaining the blades to the motor 
axle are not loose. 

(3) Ensure that the blades are not turning eccentrically. 
(4) Check the flow route switching plate and packing for 

damage. Also, ensure that they can be switched 
smoothly. 

NOTE: 
In the step (3) above, there is the possibility that w_ater 
enters the case and freezes there, thereby preventing 
the sirocco fan from rotating. 

3. Blower switch 
When the blower switch is set to each stage, ensure that 
continuity exists between the respective terminals, as indi· 
cated in the continuity table below . 

~al 
Sw E Lo M, M2 HI 

OFF 

I 

II 

Ill 

IV 

REMOVAL OF HEATER 
1. Remove the heater cover. 
2. Remove the attaching screws CD through @ for the heater 

case. 
3. Slightly pull out the heater case toward your side. Then, 

draw it out toward the left side. 
NOTE: 
• Never disconnect the water hoses from the engine, un

less such disconnection is required. Failure to observe 
this caution may cause dents or scratches of the copper 
pipe, resulting in water leakage. 

INSPECTION OF HEATER UNIT SUBASSEMBLY 
Check the heater unit for cracks. 
Check the packing for damage. 
Ensure that the flow route switching plate moves smoothly. 

INSPECTION OF HEATER RELAY 
1. It the blower will not functioning properly, replace the heater 

relay. 
2. Check the operation. 

BE-85 .;. 
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INSTALLATION OF HEATER-RELATED PARTS 
1. Install the heater radiator assembly with the two nuts and 

two bolts. 
2. Install the heater cover with the two nuts and screws. 

3. Install the blower assembly with the two bolts, nuts and the 
connector. 

4. Install the pillar-to-pillar member subassembly and steering 
column. 

Tightening Torque: 
14.7- 21.6 N-m (Steering column) 
29.4 - 44.1 N·m (M1 0, pillar) 
14.7- 21.6 N-m (MB, body center) 

NOTE: 
Install the arrow-headed bolts after the left bolts (pillar 
and body center) have been installed. This procedure 
will facilitate the operation. 

5. Install the air duct. 

6. Install the defroster nozzle. 
NOTE: 

The wire harness of the combination meter should be 
drawn from the position as indicated by the arrow in the 
right figure. 

INSTALLATION OF INSTRUMENT PANEL 
1. Put the instrument panel in place. 
2. Draw out the wire harnesses and speedometer cable from 

the hole for the combination meter. 

BE-86 
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3. Temporarily install the instrument panel with two bolts at 
upper right and left points. 

4. Connect the coupler of the wire harness. 
(1) Wire, instrument panel 
(2) Wire, heater control switch 
(3) Wire, air conditioner switch 

5. Clamp of wire harness 
(1) Wire cowl in left figure (for instrument panel wire) 
(2) Wire harnesses for hazard of combination meter section 

and rear wiper switch 

6. Connect the wire of the heater control unit to the lever of 
the heater/blower unit. 
(1) Install the mode switching cable, as follows: 

1) Set the mode switching lever of the heater control 
to the~ (OEF) side; the mode switching lever of the 
heater unit to the DEF side. 

2) Connect the mode switching cable. Insert H '1nto the 
clamp securely. 

(2) Install the temperature regulating cable, as follows: 
1) Set the temperature regulating lever of the heater 

control to the • (COOL) side; the temperature 
regulating lever of the heater unit to the COOL side. 

2) Connect the temperature regulating cable. Insert it 
into the clamp securely. 

(3) Install the inside air/outside air switching cable, as fol
lows: 
1) Set the inside air/outside air switching lever of the 

heater control to the ~ (RECIRC) side; the inside 
air/outside air switching lever of the blower assemb
ly to the RECIRC side. 

2) Connect the inside air/outside air switching cable. 
Insert it to the clamp securely . 

BE-87 ~ 
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7. Install the air No. 1 duct subassembly. Install the clip. 
NOTE: 

Before the instrument panel is tightened securely, make 
sure that the wire harnesses, clamps and connectors are 
installed without applying undue force. 

8. Tighten all screws which have been removed during the 
removal operation. 
NOTE: 

Refer to the sequence numbers 4, 5, 17, 21 and 22. 

9. Install the defroster nozzle assembly. 
10. Install the instrument panel hole cover. 

11. Install the glove compartment door subassembly. (Tighten 
the screws CD and ®.) 

12. Tighten the screws@ and@. 

13. Install the instrument panel finish panel retainer No. 1. 
(Tighten the screws CD and ®.) 

14. Tighten the screws@ and@. 

15. Install the triple meter. 
(1) Connect each connector to the respective meters. 

Press the meter into the groove by hands. 
(2) Press the upper instrument panel finish into position by 

hands. 

BE-88 
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16. Installation of combination meter 
(1) Connect the connector of the speedometer cable and 

the couplers of the wire harnesses. 
(2) Tighten the attaching screws. 

17. Install the instrument cluster finish panel subassembly with 
the attaching screws . 

18. Install the upper instrument cluster finish panel with the 
attaching screws. 

19. Installation of lower instrument panel finish paneL 
(1) Connect the connector for the rear heater switch and 

rheostat. 
(2) Tighten the attaching screws of the lower instrument 

panel finish panel. 
(3) Tighten the attaching screws of the rheostat. 
(4) Connect the wire for the hood lock control lever and 

tighten the attaching screws. 

20. Install the steering wheel. 
Tightening Torque: 29.4- 49.0 N-m 

21. Connect the horn w·1re and install the horn pad. 
22: Tighten the screw of the horn pad . 

BE-89 ~ 
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OPERATION AFTER INSTALLATION 
1. Connect the battery. 
2. Ensure that each switch of the instrument panel functions properly. 
3. Start the engine. 

NOTE: 
(1) Replenish cooling water in advance if the cooling water has been drained out. 
(2) When starting the engine, place the shift lever of the transmission in the neutral position and apply the 

parking brake. 

4. Ensure that all of the electrical system functions properly. 

BE-90 
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• 11. REAR HEATER 

• 

• 

• 

The rear heater is available as optional equipment on all 
models. 
The rear heater is located below the front passenger seat. 

Heater specifications 

Heat radiating rate kCal/h 1,600 

Air flow rate m'h (tt'ih) 120 (4238) 

Power consumption w 30 

Fan diameter mm (inch) 80 (3.1) 

11·1. REAR HEATER SWITCH 

I 
Rear heater 

The rear heater switch is a seesaw type switch which incorporates an indicator lamp. 
Furthermore, the switch is installed on the finish lower panel of the instrument panel toward the left side of 
the vehicle. 

Conn~orAr~ngement 

REMOVAL 
1. Remove the instrument panel finish lower panel. 
2. Remove the coupler of the rear heater switch. 
3. Remove the rear heater switch from the instrument panel 

finish lower panel. 

BE-91 ~ 
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INSPECTION 
Ensure that continuity exists between the respective terminals 
as indicated in the continuity table below. 

Continuity table 

~inal 
Sw 
OFF 

ON 

INSTALLATION 

3 

Q----0 Continuity exists. 
0@-0 Bulb in installed state 

1 2 

1. Install the rear heater switch to the instrument panel finish 
lower panel. 

2. Connect the coupler of the rear heater switch. 
3. Install the instrument panel finish lower panel. 

11·2. REAR HEATER RELAY 
INSPECTION 
If the air flow rate of the rear heater exhibits abnormality when 
the rear heater switch is functioning properly, replace the rear 
heater relay. Check the operation. 

INSTALLATION POSmON OF REAR HEATER RELAY 
The rear heater relay is located below the main fuse box at the 
lower left of the instrument panel subassembly. 

BE-92 
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• 11-3. HEATER UNIT 
RELATED PARTS 

• 

• 

• 

OPERATION PRIOR TO REMOVAL 
1. Disconnect the negative 8 terminal of the battery. 
2. Drain the cooling water from the radiator. 

REMOVAL 
1. Remove the right side of the front seat by removing the four 

bolts. 

2. Disconnect the two water hoses from the rear heater as
sembly . 

BE-93 > 
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3. Remove the rear heater assembly by removing two nuts 
and two bolts. 

INSPECTION 
1. Blower unit 

Ensure that the radiator exhibits no cracks. 
Ensure that the packing is not damaged. 
Ensure that the blower fan rotates smoothly when it is turned 
by hand. 

INSTALLATION 
1. Install the rear heater assembly with two bolts and two nuts. 
2. Install the two water hoses to the rear heater assembly. 

3. Install the front seat with four bolts. 
Tightening Torque: 3.0 - 4.5 kg-m 

(22 - 33 ft-lb, 29.4 - 44.1 N·m) 

BE-94 
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• 12. CIGARETIE LIGHTER 

• 

• 

• 

The cigarette lighter system consists of a plug and a socket. When the plug knob is pushed in, current flows 
from the bimetal to the heating element, thereby causing the heating element to generate heat. 
When the specified heating temperature is attained, the bimetal opens. As a result, the retention of the heater 
cap is released. The plug has been so constructed that it will pop up owing to its own spring tension. To 
assure the safety in the event of overheating, a temperature fuse is employed in order that fusing may take 
place, as required. 

CIRCUIT DIAGRAM 

T 

i 
l_ 

l 
INSPECTION 

light switch 

IG switch 
ACC position 

1. With the ignition switch set to the ON position, push in the 
cigarette lighter. Ensure that the plug pops out with the 
heating element in a glow state. 
lf the normal function fails to take place, check for the 
fuse-related parts. Replace the cigarette lighter assembly, 
as required. 

2. With the ignition switch set to the ON position. set the light 
control switch to the ON position_ Ensure that the cigarette 
lighter position lamp goes on. 
If the normal function fails to take place, check for the 
fuse-related parts. Replace the cigarette lighter assembly, 
as required. 

REMOVAL & INSTALLATION PROCEDURE 
NOTE: 

Bimetal 
/ 

temperature fuse 

WFE90-BE320 

• The replacement of the socket section of the cigarette lighter can be carried out from the back side 
after the instrument panel has been removed fro I-n the body . 
For the removal procedure for the instrument panel, see the "Front Heater Section." 

WFE90-SE323 

BE-95 ~ 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


BODY ELECTRICAL SYSTEM 

13. REMOTE CONTROL MIRROR 
13·1. REMOTE CONTROL SWITCH 
Inspection 
1 . Take out the remote control switch by pushing it from the 

inside of the floor console box. 
2. Disconnect the coupler. 
3. Ensure that continuity exists between the respective ter~ 

minals by operating the switch as indicated in the table 
below. 

Switch ® @ ® ® ® @ ® 

Up ~ -o 
Down o---o 

o- r--o 
Left OFF 

Left 

Right o-1---o 
l 

Up ~ 

Dowo o- --{) 

OFF OFF 

Left '"' .[") 

Right o- --{) 

Up 
~ -() 

Down o---o 
0 

Right OFF 

Left 
-() 

Right o---o 
o-r-u 

13·2. REMOTE CONTROL MOTOR 
Inspection 
1. Remove the door trim. Take out the coupler. 
2. Ensure that the motor operates properly by applying the 

battery voltage across the respective terminals as indicated 
in the table below. 

(RH) w G R 
Up - + -----Down + - ----- -

Left - + 
Right + -

BE-96 
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• (LH) W' 

Up -
Down + 
Left -

-· 

Right + 

• 

• 

• 

0 

+ 
----~ 

R' 
_;_---
::::::= 

+ 
-
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14. POWER WINDOW 
14-1. CIRCUIT DIAGRAM 

f-------------------------~------yo:,~r~ind;;-;-witZhi IG1 

@1 I I ~ 

1 I OFF I ~ 

m I 

,--® 
I 
I 
I 

/! Down Up i 

@ 

r-
1 
I 

/L __ 
Master sw1tch ._ ____________ J Window switch 

14·2. MASTER SWITCH (Driver's switch) 
REMOVAL 
1. Remove tne three screws of the arm rest. 
2. Remove the screw of the door inside handle. Remove the 

bezel. 
3. Remove the door trim board assembly. 
4. Disconnect the wiring coupler. 

INSPECTION 
1. Connect the wiring, as indicated in the right figure, to make 

a test circuit. 
2. Operate the AUTO switch. Measure the voltage between 

the terminals@ and@. 
(1) OFF: OV 
(2) UP: Battery voltage 
(3) DOWN, first stage: Battery voltage (The polarity be

comes opposite to the item ®.) 
(4) DOWN, second stage: Battery voltage should remain 

for about 20 seconds even if the switch is not held 
pushed. 

3. Operate the window switch, Measure the voltage between 
the terminals® and@, (The power window switch is in the 
ON state.) 
(1) OFF: OV 
(2) UP: Battery voltage 
(3) DOWN: Battery voltage (However, the polarity is op

posite to the item®.) 

4. When the power window switch is turned OFF, ensure that 
no voltage is applied across the terminals ® and @ even 
if the window switch is operated. 

BE-98 
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• 14-3. WINDOW SWITCH (Passenger's switch) 
REMOVAL 

• 

• 

• 

1. Remove the three screws of the arm rest. 
2. Remove the screw of the door inside handle. Remove the 

bezel. 
3. Remove the door trim board assembly. 
4. Disconnect the wiring coupler. 

INSPECTION 
Ensure that continuity exists between the respective terminals 
as indicated in the table below. 

(j) ® ® @ @ 

UP 

OFF ~ ~ 

DOWN 

BE-99 ~ 
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15. POWER FRONT DOOR LOCK 

~ 
' 

15-1. DOOR LOCK CONTROL MOTOR 
(Passenger side door) 

REMOVAL 
1. Remove the three screws of the arm rest. 

"T" 
I 
I 
I 
I 
I 
I 
I 
I 

_L_ 

I 

2. Remove the screw of the door inside handle. Remove the 
bezel. 

3. Remove the door trim board assembly. Disconnect the 
wiring coupler. 

4. Remove the water seal. 

INSPECTION 
When the positive EB and negative e polarities of a 12V battery 
are connected to the terminals of the coupler, the lever of the 
motor should move to the LOCK or UNLOCK direction. 

BE-100 
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15·2. DOOR LOCK CONTROL SWITCH 
(Driver side door) 

REMOVAL 
1. Remove the three screws of the arm rest. 
2. Remove the screw of the door inside handle. Remove the 

bezel. 
3. Remove the door trim board assembly. Disconnect the 

wiring coupler. 
4. Remove the water seaL 

INSPECTION 
Ensure that continuity exists between the respective terminals 
as indicated in the table below. 

1 2 
Lock g 0 

Unlock 

15-3. DOOR LOCK CONTROL RELAY 
INSPECTION 

3 

0 

1. Fabr'1cate a test circuit as indicated ·rn the right frgure. 
2. Set the circuit tester to the voltmeter range. 
3. When the terminal® is connected to the negative(-) ter

minal of the battery, ensure that the battery voltage is 
momentarily applied across the terminals@ and ®. 

4. When the terminal® is connected to the negative(-) ter
minal of the battery, ensure that the battery voltage is 
momentarily applied across the terminals@ and @. How
ever, the polarity of the voltage at this time should be op
posite to that under the step® above. page 80 

BE-101 • 
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16. BACK DOOR OPENER 
16-1. BACK DOOR OPENER SWITCH 
The back door opener switch is located at the rear console box. 

INSPECTION 
Remove the back door opener switch. Ensure that continuity 
exists between the respective terminals as indicated in the 
continuity table below. 

Continuity table 0----0 Continuity exists. 

~inal 
Sw B E LOCK UNLOCK 

LOCK 

OFF 

UNLOCK 

CONTROL MOTOR CIRCUIT DIAGRAM 

INSPECTION 
Solenoid assembly 

Opener switch 
---

Lock 

Control motor 

Unlock 

Apply a voltage of 12V across the following two terminals. 
Ensure that the motor operates in accordance with the table 
below. 

~al 
Ope 

(i) ® 

UNLOCK EE> e 
L::>CK e EE> 
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REMOVAL 
1. Remove the rear window assembly. 
2. Remove the back door trim and service hole cover. 

Disconnect the connector. 
Remove the assembly by removing the bolt and three 
screws. 

3. Detach the control motor and back door lock by removing 
the two screws . 

INSTALLATION 
1. Install the control motor assembly. 

(1) Attach the control motor and back door lock using two 
screws. 

(2) Install the back door opener assembly to the back door 
using the bolt and three screws . 

(3) Connect the connecter. 

2. Install the service hole cover and back door trim. 
3. Install the rear window assembly . 

BODY ELECTRICAL SYSTEM 

WFE90-8E343 

I,\=I'Lm §5 IYsiJ 
It= of ouu ~T 
-

~ E90-BE344 

VIFE90-BE345 
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BODY ELECTRICAL SYSTEM 

17. DAY-LIGHT RELAY 
CIRCUIT DIAGRAM 

~r·~-r;;-r--,------,----------~-----'g~.S~w_. ____ , 
+ 

654 321 
"'' 11 0 9 8 7 

Arrangement of terminals 
(Relay side) 

LOCATION OF DAY-LIGHT RELAY 

Day-light relay 

WFE90-BE347 

OPERATION CHECK 
While the engine is rotating, ensure that the day-light goes on under the conditions given below. 

~ 
Ignition Side lamp Lighting 
switch switch switch 

STOP ON Normal glowing mode 
OFF 
ON OFF OFF 
ON ON OFF 

RUN ON ON ON 
ON ON ON 

D'lmmer Tail & license l 
switch lamp I 

OFF 0 
OFF 0 
Lo 0 
HI 0 

Lo 

0 
X 

0 
X 

0 ... Goes on 
x Goes off 

Headlamp 

I HI 

X 

X 

X 

0 

• 

• 

• 

ON ON Passing Passing 0 X 0 
WFE90-BE348 • 

BE-104 
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• 18. DIM-DIP LAMP 
CIRCUIT DIAGRAM 

IG sw. 

• 

Engine tSA 

Lighting 
switch 

(LH) 

H 

.(RH) ~. -- Br-

Lo I 

LOCATION OF DIM-DIP RELAY AND RESISTER 

Dim-dip relay 

• 
OPERATION CHECK 

BODY ELECTRICAL SYSTEM 

WFE;90-BE349 

Under the conditions given below, ensure that the luminous intensity of the dim-dip lamp is reduced 10% 
compared with the normal operation. 

Switch condition 
Headlamp condition Remarks 

lgn·~ion switch Ta'1l switch Lighting sw"ilch L Lighting switch H 

OFF OFF OFF OFF 
ON OFF OFF OFF Tail lamp only goes on. 

OFF ON ON OFF Lo 
ON OFF ON H; 

OFF OFF ON H; Passing 

OFF OFF OFF OFF 
ON OFF OFF Dim-dip 

ON ON ON OFF Lo 
ON OFF ON H; 

• OFF OFF ON H; Passing 

WFE90-BE351 

BE-105> 
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BODY ELECTRICAL SYSTEM 

20. INCLINOMETER 
The inclinometer indicates any inclination angle of the vehicle in a fore-and aft direction or in a right-and left 
direction as well as an acceleration being applied to the vehicle. 

Outer graduations 
(lateral Inclination) 
on front panel 

Housing 

~~"'!'~:7llnner graduations (G) 
on spherical dial 

Outer graduations (G) 
on front pa1el 

Specifications 

Item 

Operative method 

Indications I 
I 

Illumination 

Construction 

Front-back 

Right-left 

Top 

Back~ Front 

Face ~lass 

Sphecl·c 'al )f'j':~~ 
d1al 

Sil1con 

Specification 

Gravity method by weight 

40 degrees max 

30 degrees max 

12V, 1.4W bulb 

Pin® 

Vert1cal 

~han""l @ 

WFE90-B::352 

The inclinometer consists of an outer casing which inclines in the same way as with the vehicle inclination, 
a front panel scale plate. a front glass (fixed to the outer casing) and a spherical dial which maintains the 
horizontal state at all times. 

The inclinometer has a pin® which protrudes at the rear/inner part of the front glass. Also, a vertical groove 
® is provided at the back side of the spherical diaL 

The provision of this pin® and vertical groove@ prevents any rotation of the inclinometer(~) around 
an axis in an up-and-down direction. However, this construction makes it possible for the inclinometer to turn 
in a fore-and-aft direction (.n,.) as well as in a right-and left direction (..t'\,.). 

A weight is fixed at the inside of the spherical dial. This weight indicates always the direction of gravity (lower 
side). 

• 

• 

• 

Furthermore, silicon oil is filled between the spherical dial and the front glass in order that the spherical dial • 
may slide smoothly. 

BE-106 
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BODY ELECTRICAL SYSTEM 

Operation 
This weight indicates always the direction of gravity regardless of the vehicle posture. Thus, the inclinometer 
indicates the vehicle posture in a unit of degree. While the vehicle is running, the meter indicates the 
acceleration (G). 

Example of indication 
1. Inclination condition when vehicle is running at a conStant speed or stopped: 

Case where vehicle is inclined in right-&-left direction 
(inclined 20 degrees to left): 

The front panel dial is inclined in the same inclination of the vehicle. However, the spherical dial retains 
its horizontal state. Hence, the vertical center line of the spherical dial indicates the inclination angle 
in a right-and-left direction . 

• Case where vehicle is inclined in fore-&-aft direction 
(w'1th nose upward 20 degrees): 

The front glass is inclined in the same inclination of the vehicle. However, the spherical dial retains 
its horizontal state. Hence, the the intersection of the center point of the front glass with the spherical 
dial indicates the inclination angle in a fore-and-aft direction. 

With nose up 20 degrees 

WFE90-BE357 

BE-107 • 
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BODY ELECTRICAL SYSTEM 

• Case where vehicle is inclined in fore&-aft direction as well as in right-&-lett direction 
(with nose down 20 degrees and inclined to left 20 degrees): 

The inclination angle in a fore-and-aft direction as well as in a right-and-left direction is indicated by 
means of the spherical dial, front glass and front panel dial. 

.,. , . 

With nose down 20 degrees and 
inclined to left 20 degrees 

2. When vehicle is under accelerating or decelerating condi
tion: 

When an acceleration is applied to the vehicle, the indica
tion of the clinometer changes even while the vehicle is 
runn"1ng on a level road. 
The greater this rate of change, the greater the accelera
tion. 

• Case where vehicle is under acceleration: 
A dipping force is applied to front glass in the same 
dipping direction of the vehicle. However, the spherical 
dial tends to turn upward. As a result, the intersection 
of the center point of the front glass with the spherical 
dial indicates the acceleration. 

Case where vehicle is under deceleration: 
A floating force is applied to front glass in the same 
floating direction of the vehicle. However, the spherical 
dial tends to turn downward. As a result, the intersection 
of the center point of the front glass with the spherical 
dial indicates the deceleration. 

Case where vehicle is cornering: 
A centrifugal is applied to the vehicle, thereby changing 
the indication. The greater this rate of change, the 
quicker the vehicle is making a turn. 

BE-108 

Indication of acceleration 

Indication of deceleration 

Indication during running while cornering 

• 

• 

• 

• 
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BODY ELECTRICAL SYSTEM 

• REMOVAL 
1. Remove the upper instrument panel finish panel. 
2. Remove the clinometer. 

Upper instrument panel finish panel 
// 

INSTALLATION 
1. Install the clinometer to the instrument panel. 
2. Install the upper instrument panel finish paneL 

WFE9Q.BE361 

• 

• 

• BE-109 ~ 
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BODY ELECTRICAL SYSTEM 

21. VOLTMETER 
While the engine is running, the voltmeter indicates the charging voltage. When the engine is stopped {with 
the engine switch turned ON), this voltmeter indicates the battery terminal voltage. 

Voltmeter 

WFE90-BE362 

Specification 

Type Bi-metal 

R I 460 
Resistance value (<>) 

Coil I 70 

WFE!l0-BE363 

REMOVAL 
1. Remove the upper instrument panel finish panel. 
2. Remove the voltmeter. 

Upper instrument panel f1nish panel 

'/ 

INSTALLATION 
1. Install the voltmeter to the instrument panel. 
2. Install the instrument panel finish upper panel. 

"''"""" 

BE-110 

• 

• 

• 

• 
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REMOVAL 
1. Remove the upper instrument panel finish panel. 
2. Remove the clock. 

INSPECTION 
Connect the wire harness at the vehicle side to the clock. 
Perform the following checks given below. 
(1) Ensure that continuity exists between the EARTH terminal 

and the body ground. 
(2) Measure the voltage between each terminal and the body 

ground. 

Terminal Voltage Remarks 

CLOCK Approx. 12V At all times 

ACC Approx. 12V When IG switch is set to ACC: 

TAIL Approx. 12V When light control switch is turned ON. 

INSTALLATION 
1. Install the clock to the instrument panel. 
2. Install the upper instrument panel finish panel. 

BE-111, 

BODY ELECTRICAL SYSTEM 

Upper instrument panel finish panel 

>/ 

Tail Earth 

~ 
ACC Clock 

WFES0-8E367 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


 

BODY ELECTRICAL SYSTEM 

22. CLOCK • The clock is provided at the central part of the instrument panel. 

Connector Arrangement 

• 
WFE90-BE368 

Clock specification 

Specifications 

Rating voltage (V) 12 

Accuracy (second/day) ± 1.5 

Consuming current (mA) 160 (During indication period with glowing) 
5 {During indications period without glowing) 

Operating range c'laracteristics (V) 10- 12 

WFE90-BE369 

CIRCUIT DIAGRAM 

Lock•dome 15A • CIG 15A 

IG switch 

Light control 
switch 

ACC Cl -v- j 
ock 

I I 
-T 

1 Banery Tail Ea oh 
--'--

l -
-'-

WfE90..BE370 • BE-112 
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HARNESS & WIRING DIAGRAM 

GENERAL HANDLING 
INSTRUCTIONS ...................................... HW- 2 

FUSE BLOCK ............................................. HW- 6 
FUSIBLE LINK BLOCK ............................. HW- 7 

FUSE CIRCUIT ·····-···--···········-·-············ HW- 8 
WIRING HARNESSES ............................... HW-14 
WIRING CLAMPING .................................. HW-43 

• 
HW-1 
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HARNESS & WIRING DIAGRAM 

GENERAL HANDLING INSTRUCTIONS 
HANDLING AND INSPECTION 
Removal 
To disconnect the connector, simply pull out the connector 
while the lock lever is being pressed down, as indicated in the 
right figure. 

Inspection 
When you conduct continuity checks or voltage checks using 
a circuit tester, if you insert a test probe from the connector 
side, it is impossible to get an adequate fitting. Hence, be sure 
to positively insert the test probe from the harness side, as 
indicated in the right figure. 

REPLACEMENT 
Removal 
(1) From the aperture, insert a miniature type common 

screwdriver into between the locking lug and the terminal. 

(2) While the locking lug is being pried upward by means of a 
screwdriver, pull out the terminal from the backside. 

Installation 
(1) Insert the terminal, until the locking lug is locked positively. 
(2) Ensure that the locking lug is locked positively by raising 

the wire. 

HW-2 

• 

• 

CE3 -
• L-----------------~~~~ 
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INSPECTION 
Tester (Volt/ohmmeter) 
For the inspection, use a tester having an internal resistance of 
more than 10 knN. 
Use of a tester with a low internal resistance may cause wrong 
measurement or secondary troubles. 

Conventional type connector 
When resistance measurement and/or voltage measurement is 
conducted at the connector section, insert the measuring probe 
from the back of the connector, being very careful not to 
damage the harness-to-terminal connections . 

Water-proof type connector 
When resistance measurement and/or voltage measurement is 
conducted at the connector secf1on, bring the measur"1ng probe 
into contact with the terminal at the connection side of the 
connector. 
Be very careful not to apply excessive force to the terminal at 
the connector side. Failure to observe this caution may deform 
the terminal, causing poor continuity. 
As an alternative method, insert a male or female terminal into 
the connector terminal or connect an adequate attachment. 
Then, connect the measuring probe . 

CONNECTION 
Perform the connection, until the lock is completely engaged. 

NOTE: 
• To confirm whether the lock type connector has been 

locked or not, lightly pull the connector. Make sure that 
the connector will not be disconnected. 

• Be sure to press the connector again before finishing the 
confirmation . 

HW-3 ~ 

HARNESS & WIRING DIAGRAM 

'<'<=? 
l 

WFE90-HW010 
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HARNESS & WIRING DIAGRAM 

OPERATION OF WIRE HARNESS 
1. General Instructions 

(1) Never pull the connectors or step on them during the 
wire harness transport or assembly. 
(Prevention of pulling-out of terminals, 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 
In the case of resin clamps, ensure that the clamp 
section is fitted in the body hole. 

NOTE: 
• Ensure that the clamp will not be detached when it is 

pulled lighUy in the arrow-headed direction. 
(Prevention of interference due to the detachment of the 
clamp) 

In the case of metal sheet welded clamps, be sure 
to assemble 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 ±1 0 mm (0.39 inch). 

(Prevention of slackness or interference) 

HW-4 

{Correct) {Wrong) 

,_,.~~ 

Clamping should be 
made at a point 
between these points. 

WFE90-HW014 

''"'~ 

• 

• 

Clamping is made at a point • 
within ±10 mm (0.39 inch). 

WFE9Q.loiW015 
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(4) Terminals and connectors 
• Perform the connection of connectors positively. 

• Connector with lock ............ Ensure that the 
locking is made. 

Connector without lock ...... Connect the con
nector 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 
separately.) 
Ensure that the staked section may not come on 
the assembling surface. 

• After completion of the tightening operation, 
lightly pull out the terminal. Ensure that there is 
no slackness. 

When performing other operations. care must be 
exercised to ensure that no connected connector is 
detached by pulling out the wire harness forcibly. 

2. Work Procedure for Tightening-up Type Resin Clamps 
<Work procedure> 

When the tightening-up type resin clamps are 
employed, do not use any pliers, cutting pliers or the 
like. 

<Reason> 
Prevention of clamps being cut or scratched 

WIRING HARNESSES 
WARNING: 
• The wire diameter and capacity of each harness have 

been determined to assure the normaJ operation of the 
electrical system. 

• Hence, do not take power for accessories carelessly 
through the original wiring harness. Failure to observe 
this caution may cause system maftunction or fife . 

HW-.S 

HARNESS & WIRING OIAGR 

(Correct) (Wrong) 

WI'E90·1·;>'ru' 

Resin damp Tppl 
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HARNESS & WIRING DIAGRAM 

Wiring Color Code 
• For identification purpose, each wire has its own color. 

Each color bears a code as described in the right table. 
These codes are used in the wiring diagram and will be 
helpful during trouble shooting. 

The wire color comes in two kinds: single color and com
posite color. In the case of single color, the whole outer coat 
of the harness is of a single color. 
In the case of composite color, a fine line of the second 
color is drawn on the harness basic color. 
In this case, the code is composed of the basic color code 
which comes first and the second color code which comes 
after a hyphen. 

FUSE BLOCK 
Installing position 
The fuse block is located at the left side of the steering wheel. 

REPLACEMENT OF FUSES & FUSIBLE LINK 
PRECAUTION 
The fuse replacement must be made at all times by using a 
new fuse w'1th the correct amperage. 

NOTE: 
(1) Before any fuse is replaced, be certain to tum OFF all 

electrical equipment and ignition switch. Never use any 
fuse in excess of the designated rating. 

(2) Be sure to employ a puller for removingnnstalling fuses. 
Also, the removaYinstallation of fuses must be pertormed 
straight. 
If the fuse is removed or installed in a twisted condition, 
the terminal will be expanded unduly, resufting in poor 
contact. 

If any fuse is blown out repeatedly, the likelihood is that there 
exists a short in the relevant system. Hence, perform checks 
for possible systems, referring to Page and Section under 
~wiring Diagram." · 

HW-6 

Code 

Color 

Code 

Color 

Code 

Color 

Code 

Color 

w 

W·B 

Gr Br B 

Gray Brown Black 

w R G 

White Red Green 

y L 0 

Yellow Blue Orange 

p Lg v 
Pink Light green Violet 

Black 

~e 

~D Oll!J 

~ 
EA No.2 
mEl 

LOCK DOME 

• 

• 

• 

• 
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FUSIBLE LINK BLOCK 
If the fusible link is blown out repeatedly, the likelihood is that 
there exists a short in the relevant system. Hence, perform 
checks for possible systems, referring to the wiring diagram. 

Replacement 
1. If visual inspection reveals that the fusible link is blown out, 

replace it with a new fusible link with the designated rating. 
NOTE: 
1. Before the fusible link is replaced, be sure to turn OFF 

the ignition key . 
2. Care must be exercised to ensure that the fusible link is 

not twisted during the removal/installation. If the fusible 
link is replaced forcibly, it will cause breakage or poor 
contact . 

HW-7 ~ 

HARNESS & WIRING DIAGRAM 
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~H~A~R~N~ESS~&~W~IR~I~N~G~D~IA_G~R~A~M~----------------------------------
FUSE CIRCUIT (HO-C engine) 

I Battery . ~-{ F!L 0.3 I NC Fan motOr 

-i ~rl HORN 1 F/L 0.5 H~RO I {Hom circuit 
Hazard circuit 

lever LAMP 
J Multi-use ~ rl_ HEAD 

I switch 15A (LH) 
Head lamp {LH) 

H HEAD {Head lamp (RH) lAMP 
15A(RH) Beam indicator 

}Dim-dip relay .. 
H_ F/L 1.0 Alternator (B) 

J IG key ® switch I 

H STOP10A 
Stop I lamp 

I 
stop lamp 

switch 

raillamp H J-r1 Mufti-use l Clearance lamp 
TAIL 15A lever License lamp 

swi1ch I Illumination circuit 
Rear fog lamp circuit 

Dim-dip relay 

.. 
H DOME ~Back 1 Back door lock motor LOCK door lock 

15A switch I 
{Room lamp circuit 

Luggage lamp circuit 

H HEATER I Heater circuit 
30A 

J Fmnt L 
door lock 

L celay J 
Front door lock circuit 

Head lamp cleaner circuit 

Starter motor 
.. 

""'""""' 
HW-8 
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HARNESS & WIRING DIAGRAM 

FUSE CIRCUIT (HD-E engine) 

J Battery ~ F/L0.3 

-i HEAD ~ rl HORN I 
40A H~RD I 

1 MuOi-use ~ ~ HEAD 
lever LAMP 

-~ switch 15A (LH) 

rl HEAD LAMP 
15A (RH) 

H EFI 30A ~ riiNJECTOR Injector 
10A relay 

H EFI·115A 

L.J BACK-UP I 
15A 

-i F/L 1.0 

I IGkey 
switch 

~STOP 10A 
Stop I lamp 
switch I 

-i ~ 1 MuO-use I TAIL 15A le~r 

I sWitch 

LOCK door lock I 1 DOME ¥BacK 1 
15A switch 

-1 HEATER 
30A 

1 Fcoot 1 
door lock 

I relay I 
-

HW-9 

AJC Fan motor 

{
Hom circuit 
Hazard circuit 

Head lamp (LH) 

{
Head lamp (RH) 
Beam indicator 

lDim-dip relay 
Day light relay 

Injector 

EFJ CPU (Batt) 

Alternator {B) 

@ 

Stop lamp 

\

Tail lamp 
Clearance lamp 
License lamp 
Illumination circuit 
Rear tog lamp circuit 

{
Dim-dip relay 
Day light relay 

Back door lock motor 

{
Room lamp circuit 
Luggage lamp circuit 

Heater circuit 

Front door lock circuit 

Head lamp cleaner circuit 

Starter motor 
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HARNESS & WIRING DIAGRAM ------------------------------· 
FUSE CIRCUIT (HO-E/German Specification) 

I Ba~~ ~~~~~0~.3~j-L ____________________ __ NC Fan motor 

J HEAD Lrl HORN 1'-----------{Homcimuit 
J 40A 1 ~RD ( Hazard circuit 
'-----' 

1 Multi·use ~ rl HEAD '--------1 lever LAMP 
I switch 15A (LH) 

u~ 
-~ 15A (RH) 

{
Head lamp (LH) 
Head lamp leveling 

{
Head lamp (RH) 
Beam indicator 

L~ln~jeciLto~'_j L _______ Injector 
relay 

_,r;E;F:I-~1~1~5A;l-1 ------------- EFI CPU (+81, +82} 

{iisiiACSK~-:OuiPPl------------- EFJ cPu (BattJ 
15A _j 

H[~F~/L~1~.o~}~----------------- Alternator(B) 

~~]----© 
~STOP 10A 1-------- Stop lamp 

1-------tj Muffi-use f-~TAIL(UH) 
l l~r 10A 

SWitCh 

j TAIL(AH) 
I 10A 

{

Tail lamp 
license lamp 
Clearance lamp 
Rear fog lamp circuit 

!Tail lamp 
Clearance lamp 
Illumination circuit 

H LOCK door lo:::k 1-------- Back door lock motor 
DOME ¥Back l 

15A switch I 

{
Room lamp circuit 
Luggage lamp circuit 

HLH~EA~30~~~E~RJ--.=;;,;:=::;-------- Heatercircuit 
_1 Front 1 

1-------l[door lock 
1
1-------- Front door lock circuit 

relay 

'------------------- Head lamp cleaner circuit 

'-------------------=------- Starter motor 

HW-10 

• 

• 

• 
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HARNESS & WIRING DIAGRAM 

FUSE CIRCUIT (HO-C engine) 

ACC ----1\ CLf~~"l,iE !-\------------~ l ~~~~ette lighter 

Remote control mirror circuit 

'---------------------------{Ignition coil 
I'" Distributor (Ignitor) 

ENGINE 
10A 1 -------------·1 Alternator r- Dim-dip relay L_ _ _j 

Oiagnos'1s lamp 
Tacho-meter(+) 
Temperature gauge 
Fuel level gauge 
Oil pressure warning lamp 
Charge warning lamp 
Brake (Parking) warning lamp 
Seat belt warning circuit 
Diff-lock indicator 
4WD indicator 
3 stage dumper controJ 
Back up lamp switch 
Heater relay (coil} 
Rear heater relay 
A/C cut relay (coil) 

Tum flasher circuit 

Wiper circuit 

Deffoger circuit 

1------ Power window circuit 

ST ----------------------- Stertermotor 

WFE90-H'Ml30 

HW-11 ~ 
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HARNESS & WIRING DIAGRAM 

FUSE CIRCUIT (HO-E engine) • 
I c~~~~E~ ! c;ga,.ne llghte' 

® ACC Radio 
Clock 
Remote control mirror circuit 

IG2 
EFI~2 

Injector relay (Coil) 15A 

{ Ignition coil 
Distributor (Ignitor) 

{Alternator 
IG, Dim-dip relay 

Day light relay 

Diagnosis lamp • Tacho-meter(+) 
Temperature gauge 
Fuel level gauge 
Oil pressure warning lamp 
Charge warning lamp 
Brake (Parking) warning lamp 
Seat belt warning circuit 
Diff-lock indicator 
4WD indicator 
3 stage dumper control 
Back up lamp switch 
Heater relay (coil) 
Rear heater relay 
A!C cut relay (coil) 

Turn flasher circuit 

Wiper circuit • Deffoger circuit 

Power window circuit 

ST { Sterter motor 
Day light relay 

• 
HW-12 
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HARNESS & WIRING DIAGR: 

FUSE CIRCUIT (HO-E/German Specification) 

I CIGARETTE I l Cigarette lighter 
© --,-- ACC ----J U~~~ ~----------- ~~~ 

Remote control mirror circuit 

IGz--,--1 
EFI-2 
15A 

Injector relay (Coil) 

L--'=====--~--------- [Ignition coil Distributor (Ignitor) 

ENGINE 
lOA Alternator 

Diagnosis tamp 
Tacho--meter ( +) 
Temperature gauge 
Fuel level gauge 
Oil pressure warning ramp 
Charge warning lamp 

f-------------j Brake (Parking) warning lamp 
Seat belt warning circuit 
Diff-lock indicator 
4WO indicator 
3 stage dumper control 
Back up lamp switch 
Heater relay (coil) 
Rear heater relay 
NC cut relay (coil) 

Tum flasher circuit 

Deffoger circuit 

ST --------------------- Stertermotor 

HW-13' 
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HW-14 

<D W~re, Engine 
~ ~!re, Engine No 2 
@ W!re, Alternator . 
@ rre, Cowl 

Wire, lnstrum ® Wire, Floor ent panel 

<!) Wire, Floor No 
@WireF .2 
® Wire'. B~edr:; 2 
@ Wire, Front door No. 1 

• 

• 
0 

ENGINE 

• 
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HARNESS & WIRING DIAGR • WIRE, ENGINE (HD-E engine) 

• ~ 

~ 
,--,-~% 

~ 
• .! 

~ 
! 

J 

~ 
j 

• j 

• 
HW-15 
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I~· 

~ ::t ,. 
I I~ :0 

~ z 
m m 
z (/) 

Cl 
(/) 

IZ 
QO 

TO WIRE COWL IHI m ~ z :0 
p z .. Cl 
~ c 
::t ;;: 
I? Cl m :0 
CD ,. 
::> !!: 
"' :;· 
.!!. Battery? 

~ l~ 
... 

I 

I *' 0) 
/AIIarnltor r----"---, 

\• I ~~~ 
L __ :~~--J 

"Terminal Connection 
M1 M2 IG SW (ST) Slarter magnBI 

~~2- Ba11ery{+) Starter (B) 

062 018 Banery{+) Altern aim (B) 

012 018 IG SW(AM) 

020 021 Meter, Charge ( ) Alternator (B) 

076 019 Fuse, engine Alternator (IG) 

"" G2 Fuse. gauge BacklampSW(+) 

G3 G4 Back lamp SW (.) Back lamp AH (+) 

• "" "" M~l~, 4WD/llll. lock 4WDJDtf_ toe~ SW (-) 

•- "" Body earth 4WOIDII.IockSW() il• •• 
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• • • • • :s :u 
TO BATTERY I .!" 

l> 
!:j 
m :u 

Allemator 
z 

@) m a :u 
TO WIRE COWL x Starter I TO WIRE COWL I '\ I / ~ 

CD 

"' CQ 
5' 
.!!. 

I I II I I 
I 

! 
"' ,, 

I 
Terminal Connection 

"" G2 Fuse. gauge Back lamp SW (+) 

G3 G4 Back tamp SW (-) Back lomp RH (+) 

~ <£h, / k .. ~ ] ::1: 

"' "' Meter(OIIpressure) Oil pressure SW l> 
H20 "" Meier (Temp. gauge) Thermo, sender(+) Fuel cut :u 
"" H33 Mefer((WIWJI.Ioclclflditll«) 4WOJDitlockSW (t) a outer vent 011 pre18ure Thermo. 

Dletrlbutor z sw under AJC water m 
Z3 H34 Body earth 4WDJOif. lock SW H temp. SW 

Back lampSW 

Ill K96 '"' A/C water temp. SW AtCcutretr; 
M1 M2 IG SW(ST) Starter magnet AD 
M13 M12 Battery(+) Starw (B) :s N1 N37 IGSW(IG) Igniter 

N7 NB IGcoil{-) Dist<ibutor i!! 
L o1a ot9 Fuse. engine Altemator (I G) z 

Y5 Fuetcutsoleooid(t) 
Cl 

Y14 Oulef vent valve (+) c 

II 
020 021 Mtter {Cil3o'Qe tamp) Altamator(L) 5> 
oo I A22 Battery(+) light sw (02) Cl 
Ot21 018 ~ ;;: 
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I 

f' 
00 

~ 

\• 

Speaker(LH) 

Spukar 

Clock 
CRnometer 
lllumlnallon 

Spe•ker (AH) 

Vollmeler 

TO WIRE COWL 

Redlo 

Terminal 
C13 C13 

C22 
en 
CB1 
C62 

0'5 C29 

"" G12 

"" "" "' R5 

R6 R7 

R8 R9 

R!O R11 

R12 "" " Z31 

Z2J 
Z25 

Z118 
Z\19 

Zl~ 

Z121 

Z30 Z9 

1102 
A28 R48 

~ R5t'' 

Cormeclion 
TaiiSW (S) Heal91'controlllluml (+) 

Clock (Tail +l 

ClptilofiQifetllumi (tl 

Vol!meter lllumi. 

Clinometer l!lumi. (•) 

Fuse, doom-loCk Clock(+) 

Fuse, gauge Vo!~lor{+) 
Fuse.cicar811ellohter ClgereHe lighler 

Radfo, ACC (+8) 

C~ck (ACC) 

Radio, (Spea~er, LH +) Speaker. LH ( +) 

Radio (Speaker, LH -) Speaker, LH ( ) 

Radio (Speaker, Ali+) Speaker, RH {+] 

Radio {$Jieaker, Ali -) Speaker, RH H 
Body earth Clgarene lighter(-) 

Heaterconlmlllluml(-) 

Clock lllum·r. (-) -
Ciii"IIIIIIIQNellllwli.H 

Volt~Gter Uluml. ( -) -
Cllnomellll' llluml. H 
Vollm8ter lllumi.( ) 

Body earth Radio(-) 

Bodyealth 

Rearspealler,Aii(+) Radio, AA·SP, Ali (+I 

Aearspeakt~,AH(-) Radio, RR·SP, RH (-1 

"" R46 Rearspeaker,lli(+) Radio. RR·SP, lli (+) 

R31 "" Rearspeaker,lH(-) Radlo, AR-SP. LH (-! 1'----------~-• • • 

:s 
:u 
Jll 
z 
~ 
c: 
!I: 

~ 
~ 
I!! 
~ 
::1: 
.9 

~ z 

m 
QO 

:s 
i!! 
~ 
c 
~ 
! 

• 
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• \o 

Speaker (LH) 

TO WIRE COWL 

I 

1' 
I 

j Terminal conneclion 

iD C'44 C19 Rheostat control Haatar lllumi. ( +) ,, cee c22 Fuse, tail RH Oock 

CB2 Clinometer lltumi. (+) 

CB1 Voltmeter(+) 

C77 Cigarellelighlerllluml 

Otsj C29 Fuse, doom _ Clock(+) 

H41 I G12 Fuse, gauge Vollmeter { +) 

R37 "" fuse.Cigarelllllighler Cigare\1e lighter(+) 

"' Clock(ACC) 

" RadiO(+) 

R10 R\1 Radio. spea~er AH (+) Speaker, RH (+) 

R12 Rl3 Aadio,spaai.erRH(-) Speaker, RH H 
RS R9 Radio. speakertH (+) Speaker, LH {-) 

R6 R7 Ra~o. spaaker LH ( ) Speakar,LH (+) 

Z3 Z31 Bodyeaf\h Cigarelta lighter(-) 

"' H~~ater controtllluml. (-) 

'" Clock(-) 

Z121 Vol1meter( ) 

II 
l120 Clinomeltfllluml.(-) 

Z119 ~!meier lllumi. (-) 

I I Z118 Ckw!ltll~~•lllwii. H 

• 

~-

"" R30 

"" "" 

Voltmeter 
Clinometer 
lllumtn111on 

Heater control 
IHumlnellon 

'"' Bodv ear1h Radio() 

Clock 

j 
Z102 Body earth 

R48 Rear speaker, AH (•) Radio, SP-RH {+) ~ 
R46 Aear~peaker,LH{+) Radio, SP-LH {+) 

"" Rear Sfleaker, AHH Radio, SP-RH (-) 

"" Rear speaker,lH H Radio, SP-LH ( ) 

C30 Radio {back up) 

• 
Speaker (RH) 

Cigarette 
lighter 
Illumination 

Body earth 

Cigarette lighter 

• 
~ 
:%1 
.!" 

~ 
:%1 
c: 
0: 

~ 
-: z 
m .... 
~ 
.9 

~ 
~ 
m 
JIO 

~ 
:%1 

~ 

~ 
i 
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• WIRE, COWL (RHO) 

• 

::_e 

Body 
~rth 

Turn & clearanee 

Defogger SW 

"N' 

" " 

Auto mirror SW heater 
Headlamp switch 
leveling 
switch 

TO WIRE FLOOR NO.2 

HW-20 
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UWIRE 
LTER 

TO WIRE IN PANE 

"' I ,, 1 a r;r;;;J 
"'1•1 '"I"' 1··1"'1 

~ 

J 

1~"1 "I" I " I 
Select SW 

Rear 
wiper 
switch 

To wire 
engine No.2 

Multi-useSW 

Tum & clearance 

Headlamp 

SUb fuse 

HARNESS & WIRING DIAGRAM 

FronUog 

Body 

""" 

WFE90-HW039 
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• WIRE, COWL (LHD) 

Tum & cleal'ilnee 

• Side ,.l;:_L~---4~ 
'"m 

Wiper motor 

..., 
""" SW 

COndenser 

HazardSW 

Defogger SW 

TO WIRE 
FLOOR NO.2 

j 
[m 

1G SW 1•, 
!:c: ••• sw· 

HW-21 
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S<op 
sw 

Sub fuse 

'21 

Healer .... , 

HARNESS & WIRING DIAGRAM 

Side turn 
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,. WIRE, COWL (German Spec.) 

Turn & clearance 

~· 

~· 

• 

Wiper 
motor 

HW-?: 
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H 
1-J 
,sw -SW 

Sub fuse 

HW-22 

""'" relay 

TO WIRE 
INSTRUMENT 

HARNESS & WIRING DIAGRAM 

Tum &; clearance 

TO WIRE DOOR 

WFE90·H'Ml40 
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HARNESS & WIRING DIAGRAM • WIRE, FLOOR 

• 

• 

• 
HW-23 ~ 
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• 
TO WIRE FLOOR 

t ~ 
(v48~8~ 

., ACT 

,, 

Terminal 

V3SfV41 

"' "' "' "' vso VSJ 

VS< 

I IPSO PB3 

"' 

• • • 

~ 
~ 

ACT 

Connection 
Controller (N} ACT (N) Rr. RH 

V38- V41 ACT(N)AI· LH 

Controller (H) ACT(H)Ar· RH 

V44- V47 ACT (H) Rr · LH 

Controller (S) ACT (S) Rr · RH 

V50- V53 ACT (S) Ar · LH 

Controller (f-) ACT (S) Rr · RH 

PBO- P83 ACT (S) Rr LH 

:§ 
::0 
.!" 
"11 

~ 
m 
z p 

"" ~ 
~ ... 
J .. 
a. 
c 

i 
.:l. 

~ z 

m 
1!0 
:§ 
::0 

~ 

~ 
~ 

• 
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.. 

I 

f' 
\ll 

Body ..... 

Rear wiper 

""' 0! 151 Cl ~~ Ill 

"' 1>1111 

\jV 'V 

~~ I 
~-- 00 00 ~P m I 

~ 
Doorlotk 
molar 

~ 
Rearwnhar 
molar 

Terminal 

C13 C16 

155 '"' 152 150 

'" 151 

154 126 
K26 K"' 

~~ 05 ~~· Q1B 

Z134 Z122 

TO WIRE 
FLOOR 

Connection 
Tai!.SW(S) Lioor>se lamp ( +) 

Fuse, wiper Rear wiper molor (+) 

Rear wiPE' & was~ SW [WIP, +) Rearwipermotor(+1) 

Rear wiper & washer SW (WIP, S) Rear wiper molor (S) 

Rear wiP61 & was!Mer SW (WAS) Rear washer motor(+) 

Defogger SW H Rearwimlawllelogger (4 
Mo!or,lock SW (unlock) Door lock motOI" (unlock) 

Motor,lockSW{Iock) Ooorlockmoklr(lotk) 

Body earth 

:; 
:u 
.m 
01 ,. 
0 

I"' c 
0 
g 
z 
p 
.... 

I Wffi$ I II 
I • 

Body earlh 

w ~-:Z122 License t11mp (-) 

7 Z134 · Z122 Rear waslt!:r motor H 

• • 

:z: ,. 
:u z 

m 
110 

:!1 
i!! z 
C> 

~ 
il! .a: 
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I 

1' 
[)1 

" 

,, 

• 

II 

• • 

I :: L:J " I I II I I I II I I( D6 

Courtesy SW 
TO WIRE COWL 

Rear hnter motor 

Fuel pump 

-
Terminal Conneclion 

03 06 Room lamp(-) Courtesy SWAH (-) 

K1116 K50 Rear heater relay SW ( ) AearheaiCf motor(+) 

P6 P6 Fuel .P~Illil relay (SW -) Fuel pump ( +) 

Z3 l\26 Body earth Fuel pump ( ) 

K51 Z3 • Z126 Rear hea1Cf malar H 
Z3 K51 Body earth Rear heale! maJor H 

-

• :; 
:II 
jl1 ... 
8 
:II 
z 
p 
N 

5l: 
~ 
m 
R" 
:; 
:!! 
~ 

~ 
~ 
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HARNESS & WIRING DIAGRAM 
---------------------------------------------------------~ 
WIRE, FRONT DOOR (RH) 

• 

• 

! I § 
' ' ' i ~ 

' ' • > ' ~ 

• 
HW-28 
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• 

• 

• 

• 

WIRE, FRONT DOOR (LH) 

f I 
!f-----1 

1 ! 

HARNESS & WIRING DIAGRAM 

HW-27' 
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HARNESS & WIRING DIAGRAM 

• WIRE, ENGINE 

Terminal Connection Terminal Connection 

H5 H6 Meter, oil pressure Oil pressure SW X56 xss ECU #10 Injector #3 (-) 

H20 H21 Meter, temp. gauge Thermo. sender ( +) X51 Injector #1 (-) 

K16 X19 AJC magnet clutch ECU (A/C) )(53 Injector #2 (-) 

K96 K109 Water te~. SW (.A/C) NC cut relay X98 Injector #4 (-) 

N37 N30 lgniter{+B) IGSW(IG2) X96 ECU #20 

N? N27 IG coil(-) ECU(IG) 

'N8 Distributor(-) 

X22 X116 ECU (STA) Diode 

M1 X115 IGSW(ST) Diode 

055 042 Fuse, back·up (-) ECU (BATT) Z46 X57 ECU (T1) Check terminal (T1+) 

• 
039 040 Relay box, EFl main H ECU (+E1) 

r--oo- ECU (+82) 
f----

XB Idle up VSV (+) 

P17 P18 Fuel pump relay coil (-) ECU (FC) 

P68 Check terminal (F/P) 

Z47 Z49 ECU (E01) Engine earth 

Z48 Z138 ECU (E1) Engine earth 

"Xs8 Check terminal (T1-) 

I X85 Sealed wire 

lxaa Sealed wire 

X1 X2 Meter, dlag. ECU(W) Z44 Z76 Engine earth ECU (E02) 

X109 Check terminal (W) X27 X28 ECU 02 sensor 

X3 X4 Meter, read SW ECU (SPD) 

X9 X12 Idle upVSV(-) Diode 

X11 Blowerf!Nr/ 

X17 X18 Diode(-) ECU (ELS) 

X20 X21 VF output ECU (VF) 

X13 X10 Diode ECU (Vise) 

X29 X30 ECU (THW) Water temp. ( +) 

X32 X33 ECU(THA) Intake temp.{+) 

X35 X39 ECU (E2) Throttle sensor (E2) 

'x31 Water temp. sensor {-) • 
X34 Intake temp. sensor(-) 

X99 X44 ECU (E21) Pressure sensor (E21) 

X36 X40 ECU (IDL) Throttle sensor (IDL) 

X37 X41 ECU(PSW) Throttle sensor (PSW) 

X38 X46 ECU (VCC) Pressure sensor CVCC) 

X43 X45 ECU (PIM) Pressure sensor (PIM) 

X47 X50 Injector relay (-) Injector #1 (+) 

I xs2 Injector #2 (+) 

X54 Injector #3 (+) 

X97 Injector #4 ( +) 

• 
HW-29 ~ 
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HARNESS & WIRING DIAGRAM 
--~--------------------------,· 
WIRE, COWL (RHO)- (1) 

Terminal Connection Terminal Connection 

04 A22 Fusible link UghtSW (02) 03 06 03-07 Courtesy SW RH 

A50 A23 Fuse Headlamp Ught SW{D1) E28 E10 Fuse, stop Stop lamp SW (+) 

A52 A2 Fuse Headlamp (LH) Headlamp LH E11 E14 Stop lamp SW (-) Stop lamp RH (+) 

A51 AS Fuse Headlamp (AH) HeadlampAH E21 E19 Hom LH(-) Hom SW(+) 

A10 A51- AS Meter, high beam indicator E3 E21- E19 Horn RH (+) 

A3 A17 Headlamp LH (Hi) Dimmer SW (HM) E27 F23 Fuse. hom Hazard SW (82) 

A7 A3- A19 Headlamp RH (Hi) E2 E27- F23 Hom AH (+) 

A11 A3-A17 Meter high beam indicator E20 E27- F23 Hom LH (+) 

A4 A18 Headlamp LH (lo) Dimmer SW (Hs} F1 F2 Hazard SW (R) Meter, red hazard 

AS A8 -A18 Headlamp RH (lo) 

AS A18 Headlamp RH (Lo) Dimmer SW (Hs) 

F34 F24 Fuse, turn Hazard SW (81) 

F26 F38 Rusher relay {B) Hazard SW (F1) • A40 A8 -A18 Dim-Dip relay (1) F27 F35 Rusher relay (L) Hazard SW (TB) 

A44 AS- A18 Dim-Dip resister (RH) F32 F27- F35 TumSW(+) 

A4 A41 Headlamp LH (Lo) Dim-Dip relay (5) F29 F9 Turn SW (L) FR. turn lamp LH (+) 

A45 A4- A41 Dim-Dip resister (LH) F5 F29- F9 RR. turn lamp LH ( +) 

A42 A48 Di~-Dip relay (2) Dim-Dip resister(-) F11 F29- F9 Side tum lamp LH (+) 

A39 ASO -A23 Dim-Dip relay (8) F19 F29- F9 Meter tum indicator,LH 

A43 A3- A17 Dim-Dip relay {9) F37 F29- F9 Hazard SW (TL) 

C87 C3 Fuse, tail Side lamp SN (TB) F30 F14 Turn SW (R) FR. turn lamp RH (+) 

C13 C7 Side lamp SW {S) Tail lamp AH ( +} F7 F30- F14 RR. tum lafT4l RH (+) 

C10 C13- C7 Clearance lamp RH {+) F16 F30- F14 Side tum lamp RH {+) 

C12 C13- C7 Clecnnce lamp I..H (+) F21 F30- F14 Meter tum indicator RH 

C16 C13- C7 License lamp ( +) 

C19 C13- C7 Heater illumi. (+) 

F36 F30- F14 Hazard SW (TR) 

F12 Z137 -Z28 Side tum lamp lH (-) • C21 C13- C7 Meter illumi. (+) F17 Z130- ZZ7 Side tum lamp RH (-) 

C29 015-016 Clock(+) F28 Z302 -Z126 Rusher relay (E) 

CB4 C13 -C7 Select SWillumi. (+) G3 G4 Back lamp SW (-) Back lamp AH (+) 

CB5 C13- C7 Hazard SW ilfumi. (+) G6 G7 Meter, brake fluid Parking brake SW 

C63 C13- C7 Dim-Dip relay (6) GB G6-G7 Brake fluid level SW 

C37 C38 Ught SW (RF) RR.fogtampSW (+) G9 G7 Meter, parking brake Parking brake SW 

C39 C40 RR fog lamp SW (-) RR tog lamp(+) G12 H41- H2 Volt meter(+) 

C23 C13- C7 FA.foglampSW(+) G13 H41- H2 3 stage controller 

C24 C25 FR fog lamp sw (-) FR. fog RH (+) 

C26 C24- C25 FR. fog LH (+) 

H41 H2 Fuse, gauge Meter IG (+) 

'G2 Back lamp SW (+) 

041 015-016 Luggage lamp(+) HS HS Meter. Oil pressure Oil pressure SW 

02 015-016 Room lamp ( +) 

03 07 Room lamp(-) Courtesy SW LH 

H20 H21 Meter, temp. gauge Thermo. senda 

H22 H23 Meter, fuel gauge Fuel senda • -

HW-30 
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HARNESS & WIRING DIAGRAM • WIRE, COWL (RHO) - (2) 

Terminal Connection Terminal Connection 

H32 H33 Meter, 4WD indicator 4WD/Dif. Jock SW (+) K8 K13 Heater SW (L) Heater relay (coil-) 

H34 Z130 • Z27 4WD/Dif. lock sw H K48 K108 RR. heater sw ( +) RR. heater reiay (coil-) 

H49 H32- H33 Meter, dif. lock indicator K50 K106 RR. heater motor { +) RR. heater relay (-) 

155 110 Fuse, wiper FR. wiper SW ( +) K40 K50- K106 RR. heater SW (-) 

12 155- 110 FR. washer motor ( +) K105 K1 - K10 RR. heater relay(+) 

122 155- 110 FR. wiper motor(+) K107 H41- H2 RR. heater relay (coil +) 

142 155- 110 INT. relay (B) 02 K58 Fusible link A/C relay ( +) 

13 16 FR. washer motor(-) FR. washer SW (+) K2 K137 K2-K11 Fuse, NC 

18 141 FR. wiper SW (INT) INT. relay (!NT) K136 K47 Fuse,NC AJC SW(+) 

• 111 118 FR. wiper SW (Lo) FR. wiper motor (Lo) 

112 120 FR. wiper SW (Hi) FR. wiper motor (Hi) 

K99 K100 AJCSWH A/Camp. (B) 

K11 K99- K100 AJC sub. (G1) 

113 139 FR. wiper SW (OFF) INT. relay (WS) K101 N7-N8 AJC amp. (C) 

124 140 FR. wiper rootor (com) INT. relay (WM) K16 K102 A!C sub. AJC amp. (D) 

128 155- 110 RR. washer SW ( +) K18 K103 NC idle up VSV AJC amp. (E) 

128 131 RR. washer sw ( +) RR. wiper SW { +) K19 K104 A!C idle up VSV AJC amp. (F) 

143 155- 110 RR. wiper motor (B) K17 K19- K104 NC pressure SW (1) 

152 150 AR. wiper SW (Wip) RR. wiper motor ( + 1 ) K109 K96 NC sub. (E1) A/C water temp. SW 

153 151 AR. wiper SW (S) RA. wiper motor (S) K110 H41- M2 AJC sub. (F1) 

154 126 RR. washer SW H RR. washer motor{+) K112 K113 A!C pressure SW A/C sub. (H1) 

K8 K70 Heater SW (L) Diode K114 K115 AJC amp. (M) A!C sub. {J1) 

J19 08-012 H/l elmer IOOtor {+) K116 K117 AJC amp. (L) A/C sub. (K1) 

J20 J21 H/L cleaner motor(-) HA.. cleaner relay (M) K118 K119 AJC amp. (0) A/C sub. {l 1) 

• J22 A51- A6 H/l d..,.rreiay (H/l) 

J23 155- 110 H/L cleaner relay (B) 

K120 Z135 AJC amp. (P) AJC sw (<] 

K200 K201 AN volume A/Camp. 

J24 13-16 H/l cleaner relay (WM) M1 M2 IG SW(ST] Starter magnet 

K71 K13 Diode Heater relay N1 N34 IGSW(IG) Fuse 

K98 K27 Fuse, defogger Defogger SW (+) N44 N1- N34 Fuse, tum gauge 

K28 K29 Defogger SW (-) RR. defogger(+) N45 N1- N34 Fuse, wiper defogger 

K43 C13- C7 Defogger SIN illumi. (+) N5 N1- N34 IG coil (IG +) 

K1 K10 Fuse, heater Heater relay(+) N37 N1- N34 Igniter (B) 

K2 K11 Heater motor ( +) Heater relay (-) N39 N1- N34 Condensor ( +) 

K30 K4 Heater motor (-) Heater SW (M) N36 08-012 Fuse heater 

K3 K3- K4 Heater resister {H) N7 N8 IG coil(-) Distributor ( +) 

K41 K42 Heater resister (H2) Heater SW (M2) N11 N7- NB Meter, IG (-) 

K5 K6 Heater resister (M1} Heater SW (M1) N30 N5 IGSW(IG2) IG coil (IG +) 

K7 Z4 --Z300 Heater resister (L) 

K12 H41- H2 Heater relay (coil+) • N37 N::.J- N5 lgnitor(B) 

N38 N30- N5 Fuse, EFI2 

HW-31 :>--
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HARNESS & WIRING DIAGRAM 

WIRE, COWL (RHO) - (3) • 
Terminal Connection Terminal Connection 

N30 N39 N30- NS Condenser(+) X3 X4 Meter, read SW ECU (SPD) 

N33 056 Fuse, EFI 2 EFJ relay X9 X11 Idle up VSV Diode 

08 012 Fusible link IGSW(AM) X12 KB-K70 Diode 

08 Fusible link 012 X15 K28- K29 Diode 

012 08 IGSW(AM) X16 A52- A2. Diode 

042 055 ECU(BATI) Fuse, back up X17 X18 Diode ECU (ELS) 

059 08-012 Fuse, tail--stop X19 K16- K102 ECU(NC) 

060 08-012 Fuse. lock-doom X22 M1-M2 ECU(STA) 

081 04- A22 Fuse, Horn X47 X50 Injector relay Injector #1 

019 076 Atternator (IG) Fuse, engine 

020 021 Meter, CHG Alternator 

Z3 Z301 Body earth Body earth 

Z4 Body earth Body earth • 057 019-076 Dim-Dip relay (7) Z180 Z27 Body earth Clearance RH (E) 

058 04-A22 Dim-Dip relay (4) Z137 Z12B Body earth Fuel pump (E) 

Z4 Z131 Body earth Condensor (E) Z2 Z3- Z301 Dimmer SW (E) 

?5 P6 Fuel pump relay (-) Fuel pump(+) Z11 Z130 -Z27 Oil level SW (E) 

P17 P69 Fuel pump relay (-) Diode Z16 Z4- Z300 H/L cleaner relay (E) 

P18 ?70 ECU(FC) Diode Z21 Z4- Z300 Heater SW (E) 

Z4 Z300 Body earth Body earth Z14 Z8 Body earth Meter earth 

Z302 Z12B Body earth Fuel pump (E) Z102 Z30 Body earth Radio (E) 

PBO ?81 Controller{-) ACT. fR..RH motor(-) Z137 Z28 Body earth Clearance LH (E) 

?82 PBO- P81 ACT, FR-LH _, (-) Z131 Body earth Condensor (E) 

015 016 Fuse, doom-lock lockSW(B) Z31 Z4-Z300 Cigarette lighter (E) 

05 018 Lock SW (lock) Lock motor (lock) 

03 019 Lock SW (unlock) Lock motor (unlock) 

Z33 Z132- Z2B NC sub. (E) 

Z42 Z302- Z126 Defogger SW (E) • R1 R36 IGSW(ACC) Fuse, cigarette !ightflr Z43 Z130- Z21 RR. fog. SW (E) 

R15 R37 Cigarette lighter Fuse. cigarette lighter Z45 Z130 -Z27 Relay box (E) 

S8 Z4- Z300 Select SW (-) Z60 Z302- Z126 Lock SW (E) 

S2 V38- V39 Select SW (N) Z102 Z74 Body earth Meter gauge (E) 

S4 V44- V45 Select SW (N) Z14 ZB3 Body earth Meter sJ)eed sensor (E) 

S6 VSO- V51 SelectSW (S) ZBO Z130- Z21 Dim-Dip relay (E) 

V38 V39 Controller (N) ACT SW (N), FR. RH ZB5 Z4- Z300 RR. heater SW (E) 

V40 V38- V39 ACT SW (N), FR. LH Z127 Z4- Z300 Select SW illuml. (E) 

V44 V45 Controller (N) ACT SW (H), FR. RH Z128 Z302- Z126 Hazard SW illumi. (E) 

V46 V44- V45 ACT SW {H), FR. LH Z132 Z130 -Z27 FR. fog RH (-) 

vso V51 Controller (S) ACT SW (S), FR. RH Z14 Z133 Z137 -Z2B FR. fog. LH (-) 

V52 V50-V51. ACT SW (S), FR. lH 

X1 X2 Meter, diagnosis ECU (W) 

c 
Z134 Z302-Z126 RR. body earth 

Z138 Z302- Z126 NCamp.(E) • 
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HARNESS & WIRING DIAGRAM • WIRE, COWL (RHO) - (4) 

Terminal Connection Terminal Connection 

Z130 Z21 Body earth HeaterSW R28 R4B Rear speaker RH ( +) Radio (SP. RH +) 

A61 A52- A2. H/L leveling LH ( +) R29 R51 Rear speaker AH (-) Radio (SP. RH -) 

A54 A51- A6 H!L leveling RH ( +) R30 R46 Rear speaker LH (+) Radio (SP. RH +) 

A56 A63 HJL leveling RH (0) H/L leveling LH (0) R30 R47 Rear speaker LH (-) Radio (SP. RH -) 

A69 A56- A63 H/1.. leveling SoN (0) 

1'£>7 A64 H/L leveling RH ( 1) HIL leveling LH (1) 

A?O A59- A64 H/L leveling SN (1) 

1'£>S A65 HIL leveling RH (2) H!L leveling LH {2) 

A71 ASB- A65 H/L leveling SW (2) 

1'£>9 A66 H/L leveling AH (3) H/L leveling LH (3) • A72 A59- A66 H/L leveling SW (3) 

A60 A67 H/lleveling AH (4) HJL leveling LH (4) 

A73 A60- A67 HJL leveling SW (4) 

A65 Z130- Z27 H/L leveling RH (E) 

A62 Z137- Z28 Hi1... leveling u-t (E) 

ASS Z3-Z4 H/L leveling SW (E) 

P20 N1- N34 PD'Mlr window CIB (+) 

P21 P22 Power window C/B (-) PNJ master SW (+) 

P31 P21- P22 PNV passenger(+) 

P27 P29 P/W nmter SW (P) up P/W SW (P) up 

P2B P30 ?NJ master SW (P) down PNV SW (P) down 

a2 a33 Door lock relay (unlock) Door lock SW (unlock) 

a4 ass Door lock relay (lock) Door lock SW (lock) • as a? Door Jock relay (lock) Motor {lock) 

as Q9 Door Jock .relay (unlock) Motor (unlock) 

a1 as Door lock relay ( +) 

R1S R22 Door mirror SW (VL) Door mirror (VL +) 

R19 R24 Door mirror SW (VR) Door mirror (VR +) 

R20 R23 Door mirror SW (HL) Door mirror (HL +) 

R21 R25 Door mirror SW (HR) Door mirror (HR +) 

R17 R27 Door mirror SW (M) Door mirror (LH -) 

R26 R17- R27 Door mirror (RH -) 

R16 A15- R37 Door mirror SW ( +) 

Z59 Z302- Z126 Door lock relay (E) 

Z61 Z3- Z301 PNI fYN (E) 

Z62 Z302- Z126 Door mirror SW (E) 

Z65 Z3- Z301 Door lock SW (E) • -
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~HA~R~N~E~S~S~&~W~IR~I~N~G~D~IA~G~RA~M~---------------------------------,41 WIRE, COWL (LHD)- (1) 

Terminal Connection Terminal Connection 

04 A22 Fusible link UghtSW(D2) C88 C19 CBS- C10 Heater illumi. ( +) 

/>SJ AZ3 Fuse, headlamp Light SVI/ (01) C21 C88- C10 Meter Ulumi. (+) 

A52 A2 Fuse. headlamp l.H Headlamp u-t (B) C84 C88- C10 Select S# illumi. (+) 

A51 AS Fuse. headlamp RH Headlamp RH (B) CBS C88 -C10 Hazard SW illumi. (+) 

A10 A51- AS Meter, high beam incicator (+} C89 C12 Fuse, tail U·l Clearance lamp LH (+) 

A3 A17 Headlamp LH (Hi) Dimmer SW {HM) C16 C89- C12 License lamp ( +) 

A7 A3-A17 Headlamp RH (Hi) C48 C89- C12 Light SW (OM) 

A11 A3- A17 Meler,higlllleanilldicator(-) ! 02 015-016 Room lamp (+) 

A4 A18 Headlamp LH (Lo) Dimmer &N (Hs) D3 D7 Room lamp(-) Courtesy SW LH 

AS A4-A18 Headlamp RH (Lo) 

A2SJ 04-K2.2 Day light relay (2) 

D6 03-07 Courtesy SW RH 

D41 015-016 Luggage lamp ( +) • A30 />SJ- AZ3 Day light relay (3) E28 E10 Fuse, stop Stop lamp SW ( +) 

A31 A4- A18 Day light relay (6) E11 E14 Stop lamp SW (-) Stop lamp AH (+) 

A32 Z3- Z301 Day light relay (7) E21 E19 HomLH(-) Horn SW (+) 

A33 A3- A17 Day light relay (10) E3 E21 - E19 Hom RH (-) 

C87 C3 Fuse. tail Side light sw (TB) E27 F23 Fuse, hom Hazard SW (82) 

C13 C7 Side lamp SW (S) Tail lamp RH (+) E2 E27- F23 Horn AH (+) 

C10 C13- C7 Clearance lamp RH (+) E20 E27- F23 Hom LH (+) 

C12 C13- C7 Cl""""" lamp lH (+) F1 F2 Haza<d SW (A) Red hazard lamp ( +) 

C16 C13- C7 License lamp ( +} F34 F24 Fuse, tum Hazard SW 

C19 C13- C7 Heater illumi. ( +) F26 F38 Rusher relay (B) Hazard SW (F1) 

C21 C13- C7 Meter illumL {+) F27 F35 Rusher relay (L) Hazard SW (TB) 

C29 015-016 Clock(+) 

C84 C13- C7 Select SW illumi. (+) 

F32 E27- F35 TumSW(+) 

F29 F9 TurnSW (L) FR. tum lamp LH (+) • CBS C13- C7 Hazard SW illumi. (+) F5 F29- F9 RA. turn lamp LH (+) 

C37 C38 Light SW (RF) AA. fog SW (+) F11 F29- F9 Side tum lamp lH (+) 

C39 C40 RR.IogSW(-) RR. fog lamp (+) F19 F29- F9 Meter lum indicator LH (+) 

C23 C13- C7 FR. fog SW (+) F37 F29- F9 Hazard SN (TL) 

C24 C25 FA. fog SW (-) FR. fog lamp RH (+) F30 F14 TumSW(A) FR. tum lamp RH (+) 

C26 C24· C25 FR. fog lamp LH (+) F7 F30- F14 RR. turn lamp RH (+) 

C49 C87- C3 Day light relay (4) F16 F30- F14 Side tum lamp RH (+) 

C92 C50 TaiiSW Day light relay (5) F21 F30- F14 Meter tum indicator RH (+) 

C91 C51 TaiiSW Day light relay (8) F38 F30- F14 Hazard SW (TR) 

C3 08-012 Side lamp SW (TB) F12 Z139- Z28 Side tum lamp lH (-) 

C13 C86 Side lamp SoN (S) Fuse, tail F17 Z130 -Z27 Side rum lamp RH (-) 

CBS C10 Fuse, tail RH Clearance lamp RH {+) 

C7 C88- C10 TaillampRH (+) 

-
F26 Z8 ·Z301 Flusher relay (E) 

G2 H41- H2 Back up lamp sw (+) • 
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HARNESS & WIRING DIAGRAM • WIRE, COWL (LHD) - (2) 

Terminal Connection Terminal Connection 

G3 G4 Back up lamp SN (-) Back up lamp RH (+) K28 J29 Defogger SIN (-) RR. defogger(+) 

G6 G7 Meter brake fluid Parking brake SW {+) K43 C13- C7 (CBS- C10) Defogger SW illumi. (+) 

G8 G6-G7 Brake fluid level SW (+) K1 K10 Fuse, heater Heater relay ( +) 

G6 G8 Meter brake fluid Brake fluid level SW (+) K2 K11 Heater motor ( +) Heater relay (-) 

G9 G7 Meter, parking brake Parking brake SW (+) K30 K4 Heater motor (-) Heater SoN 

G12 H41- H2 Volt meter ( +) K3 K30- K4 Heater resister 

G13 H41- H2 3 stage controller(+) K41 K42 Heater resister (H2} Heater SW (H2} 

H49 H32- M33 Meter. dif. lock indicator K5 K6 Heaterresister (H1) Heater SW (H1) 

H41 H2 Fuse, gauge Meter, IG (+) K7 Z3- Z301 Heater resister (L) 

• H5 H6 Meter, oil pressure Oil pressure SW 

H18 H19 Meter, seal belt warning Seat be!tSW 

K12 H41- H2 Heater relay (coil+) 

K8 K13 Heater SW (L) Heater relay (coil-) 

H20 H21 Mete, temp. gauge Thermo. sender K105 K1 - K10 RR. heater relay(+) 

H22 H23 Meter, fuel gauge Fuel sender K107 H41- H2 RR. heater relay {coil +) 

H32 H33 Meter, 4WD indicator 4WD/Dif. lock SW { +) K48 K108 RR. heaterSW (+) RR. healer relay (coil -) 

H34 Z130- Z27 4WD/Dif. 10cJ< SW ( ) K50 K106 AR. heater motor ( +) RA. heater ( ) 

155 110 Fuse, wiper FA. wiper SW { +) K49 KSO- K106 RR. heater SW (-) 

12 155- 110 FR. washer motor(+) 02 K58 F!L.NC NC sub. 

122 155- 110 FR. wiper motor(+) K136 K47 Fuse, NC NCSW(+) 

142 155- 110 lNT relay (8) K99 K100 A/CS#(-1 AtC amp. (B) 

13 16 FA. washer motor { +) FR. washer SW (+) K111 K99- K100 NC sub. 

18 141 FR. wiper SW (INT) INT. relay (lNT) K101 N7-N8 NCamp. 

111 118 FR. wiper SN (Lo) FR. wiper motor (Lo) K16 K102 A!C sub. A/Camp. 

112 120 FR. wiper SW (Hi) FA. wiper motor (Hi) 

113 139 FR. wiper SW (OFF) INT relay • K18 K103 A!C idle up VSV A/Camp. 

K19 K104 AJC idle up VSV A/Camp. 

124 140 FR. wiper motor (comm) INT relay K17 K19 • K104 AJC pressure &N 

131 128 FR. wiper SW (+) RR. washer SW (+) K109 K96 A/C sub. NC water temp. SW 

131 155- 110 RR. wiperSW (+) K110 H41- H2 NC sub. 

143 155- 110 RR. wiper motor (B) K112 K113 AJC pressure &N AJC sub. 

155 150 RR. wiper SN (wip) RR. wiper motor (+1) K114 K115 A/Camp. AJC sub. 

153 151 RR. wiper SW (S) RR. wiper motor (S) K116 K117 A!C amp. NCsub. 

154 128 RR. washer SN (-) RR. washer motor(+) K118 K119 A!C amp. A/C sub. 

J19 08-012 HIL cleaner rootor (+) K120 Z135 A/Camp. AJC &N 

J20 J21 HJL cleaner motor(-) H/L cleaner relay K137 K2- K11 FuseNC 

J22 A51- A6 HIL cleaner relay (1-Vl) K220 K201 NCvolume NCamp. 

J23 155- 110 HJL cleaner relay M1 M2 IG SW (ST) Starter magnet 

J24 13-16 H/L cleaner relay 

K98 K27 Fuse. defogger Defogger SW (+) • M9 M1 -M2 Day light relay 

N1 N37 IGSW(IG) lgniter(B) 

~ 
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HARNESS & WIRING DIAGRAM ------------------------------· 
WIRE, COWL (LHD) - (3) 

Terminal Connection Terminal Connection 

N1 N5 N1- N37 IG coil (IG +) Z301 Z2 Z4- Z21 Dimmer &IV (E) 

N34 N1- N37 Fuse, engine ZB Z3- Z301 Meter. earth 

N39 N1- N37 Condenser (+) Z1 1 Z137 -Z28 Oil level SW (E) 

N44 N1- N37 Fuse, tum-gauge Z16 Z3- Z201 H/L cleaner relay (E) 

N45 N1- N37 Fuse, wiper-defogger Z4 Z21 Body earth Heater SW (E) 

N7 N8 tGcoil(-) Distributor(+) Z103 Z30 Body earth Radio (E) 

N11 N7- N8 MeteriGH Z15 Z8 Body earth Meter (E) 

N36 08-012 Fuse, heater Z103 Z129 Body earth Meter, gauge earth 

08 F!L -012 Z31 24-221 Cigarette lighter (E) 

012 08- IGSW 

059 08- Fuse, tail-stop 

Z33 2137- Z28 NC sub. (earth) 

Z42 Z3 -Z301 Defogger SW (E) • 060 08- Fuse, doom-Jock Z43 Z4- Z21 AA. fog SW (E) 

019 076 Alternator (IG) Fuse, engine Z60 Z302- Z126 LockSW 

051 019-076 Day light relay 2103 Z74 Body earth Meter. gauge (E) 

020 021 Meter, CHG Alternator (L) Z15 Z83 Body earth Meter, speed sensor (E) 

052 020-021 Day light relay 2137 Z26 Body earth Clearance LH (E) 

061 04-A22. Fuse,liom Z131 Body earth Condenser (E) 

PBO P81 Controller(-) ACT FR. RH (motor) Z40 Z302- 2126 Seat belt sw (E) 

P82 PBO- P81 ACT FR. LH (motor) Z85 Z4- Z21 RR. heater SW (E) 

025 W16 Fuse, doom-lock Back door lock SW Z127 Z4- Z21 Select SW illumi. (-) 

05 018 Door lock SW (JOCk) &l:k door ma:or (lock) Z126 Z3- Z301 Hazard SW illumi. H 

03 019 Door lock SW {unlock) Back door motor (unlock) Z132 Z137- 227 FR. tog lamp RH (-) 

A1 R36 IGSW(ACC) Fuse, cigarette lighter 

A15 A37 Cigarette lighter ( +) Fuse, cigarette lighter 

Z133 V139 -228 FA. fog lamp LH (-) 

Z134 Z302- 2126 RR. body earth • S2 V38- V39 Select SW (N) Z65 Z302- Z126 Door lock SW (E) 

S4 V44- V45 Select SW (H) 2136 Z3- Z301 AJC amp. (E) 

S6 vso- vs1 Select SW (S) Z15 Z74 Body earth Meter, gauge (E) 

sa 24. Z21 Select sw (-) ZS9 23 • Z301 Door lock relay (E) 

V38 V39 Controller (N) ACT SW (N) FR. AH Z61 Z302 • 2126 P/WSW(E) 

V40 V38 • V39 ACT SW (N) FA. LH Z62 Z302- Z126 Door mirror SW (E) 

V44 V45 Controller (H) ACT SW (H) FA. AH Z300 Z4- Z21 Body earth 

V46 V44- V45 ACT SW (H) FR. LH P20 N1 • N37 Power window C/8 (+) 

vso V51 Controller (S) ACT SW (S) FA. RH P21 P22 Power window C/B (-) PNV master SW (+) 

V52 vso- vs1 ACT SW (S) FA. LH P31 P21- P22 PNV passenger ( +) 

Z3 Z301 Body earth Body earth P27 P29 P/W m1Sier SW (P) up PIWSW (P) up 

Z130 Z27 Body earth Clearance RH (E) 

Z301 Z126 Body earth Fuel pump 

P28-;- P30 P/W master SW {P) down PtN SW (P) down 

02 033 Door lock relay Door lock SW (unlock) • 
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HARNESS & WIRING DIAGRAM • WIRE, COWL (LHD) - (4) 

Terminal Connection 

Q4 Q35 Door locK relay Door lOCI<: (lock) 

06 07 Door lock relay Motor (FR-P-lock) 

08 09 Door lock relay Motor (FR-P-unlock) 

01 08- Door lock relay ( +) 

R1B R22 Door mirror SW (VL) Door mirror (VL +) 

R19 R24 Door mirror SW (VR) Door mirror (VR +) 

R20 R23 Door mirror SW (HL) Door mirror (Hl +) 

R21 R25 Door mirror SW (HR) Door mirror (HR +) 

R17 R27 Door mirror SW {motor) Door mirror (LH -) 

R26 R17- R27 Door mirror (RH -) • R16 R15- R37 Door mirror SW { +) 

• 

• HW-37 > 
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HARNESS & WIRING DIAGRAM 

WIRE, COWL (German Spec.)- (1) • 
Terminal Connection Terminal Connection 

04 A22 Fusible link UghtSW(02) C86 C85 caa- c1o Hazard SW lllumi. (+) 

A50 AZ3 Fuse. H!L Light SW (OL) C89 C12 Fuse, tail LH Clearance lamp Ui (+) 

AS2 A2 Fuse, HJL LH Hft_ LH (8) C16 C89- C12 Ucense lamp ( +) 

A51 A6 Fuse, H/L RH H"- RH (8) C48 C89- C12 Ughting SW (W} 

A10 A51- A6 H1gh beam indicator(+) 02 015-016 Room lamp ( +) 

A3 A17 H/L LH (Hi) Dimmer SW (HM) 03 07 Room lamp (-) Courtesy SW LH 

A? A3- A17 HJL RH (Hi) 06 03-07 Courtesy SW RH 

A11 A3- A17 High beam irxlicator (-) 041 015-016 Luggage lamp ( +) 

A4 A18 HIL lH (Lo) Dimmer SW (HS) E28 E10 Fuse, stop Stop lamp sw (+) 

A8 A4- A18 H/L AH (Lo) 

1>29 04- A22. Day light relay 

E11 E14 Stop lamp sw (-) Stop lamp RH (+) 

E21 E19 Hom LH (-) HomSW(+) • A30 A50- AZ3 Day light relay E3 E21 - E19 Horn RH (-) 

A31 A4- A18 Day light relay E27 F23 Fuse. horn Hazard sw 
A32 Z3- 2301 Day light relay E2 E27- F23 Hom AH (+) 

A33 A3- A17 Day light relay E20 E27- F23 Horn LH (+) 

C87 C3 Fuse, tail Side lamp sw {TB) F1 F2 Hazard SW (R) Meter, red hazard(+) 

C13 C7 Side lamp SW (S) Tail lamp RH {+) F34 F24 Fuse, turn Hazard SW (81) 

C10 C13- C7 Clearance tamp RH (+) F26 F38 Ausher relay (B) Hazard SW (F) 

C12 C13 -C7 Clearance lamp LH {+) F27 F35 Ausher relay (L) Hazard sw (TB) 

C16 C13- C7 Ucense lamp ( +) F32 F27- F35 Turn SW (+) 

C19 C13- C7 Heater illumi. ( +) F29 F9 TumSW(L) Fr. tum lamp LH (+) 

C21 C13- C7 Meter illumi. (+) FS F29- F9 Ar. turn lamp LH {+) 

C29 015-016 Clock(+) 

C84 C13- C7 Select SW illumr. (+) 

F11 F29- F9 Side tum lamp LH {+) 

F19 F29- F9 MEr, tum indicablr L.H (+) • C85 C13- C7 Hazard SW illumi. (+) F37 F29- F9 Hazard SW (TL) 

C37 C38 Ughting SW (RF) Rear fog SW(+) F30 F14 Tum SW(R) Fr. turn lamp RH (+) 

C39 C40 Rear fog SW (-) Rear fog(+) F7 F30- F14 Rr. turn lamp RH (+) 

C49 C87- C3 Day light relay (4) F16 F30- F14 Side b.Jm lamp RH (+) 

C92 C50 Tail SW(S) Day light relay (5) F21 F30- F14 Meier, tum indicalor RH (+) 

C91 C51 Tail SW(S) Day light relay (8) F36 F30- F14 Hazard SW (TR) 

C3 08-012 Side lamp SW (TB) F12 Z137 -Z28 Side tum lamp LH (-) 

C13 C86 Side ramp SW (S) Fuse, tail F17 Z130- Z27 Side tum lamp RH {-) 

C88 C10 Fuse, tail RH Clearance lamp RH (+) F28 Z3- Z301 Flusher relay (E) 

C7 C88- C10 Tail lamp RH (+) H49 H32- H33 Meter, diff. Jock 

C19 CBB- C10 Heater illumi. ( +) G2 H41- H2 Back lamp SW {+) 

C21 CBS- C10 Meterillumi. (+) 

C84 C88- C10 Select SW illumL (+) 

G3- G4 Back lamp SW H Back lamp RH {i-) 

G6 GB Meter. brake fluid Brake ftuid level SN {+) • 
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HARNESS & WIRING DIAGRAM 

• WIRE, COWL (German Spec.) - (2) 

Terminal Connection Terminal Connection 

G9 G7 Meter, parking brake Parking blake SW (+) K41 K42 Heater resister (M2) Heater SW (M2) 

G12 H41- H2 Voltmeter K5 K6 Heater resister (M1) Heater SW (M1) 

G13 H41- H2 3 stage controller K7 Z3· Z301 Heater resister (L) 

H41 H2 Fuse, gauge Meter IG (+) K12 H41- H2 Heater relay coil(+) 

H5 H6 Meter, oil pressure Oil pressure SW KB K13 Heater SW (Lo) Heater relay coil (-) 

H20 H21 Meter, temp. gauge Thermo. sender K107 H41- H2 Rr. healer relay coil(+) 

H22 H23 Meter. fuel gauge Fuel sender K48 K108 Rr. heater SW (+) Rr. heater relay coil {-) 

H32 H33 Meter, 4WD indicator 4WD/Diff. lock SN (+) K50 K106 Rr. heater motor(+) Rr. heater relay(-) 

H34 Z130- Z27 4WD/Dm. lock SN H K49 K50- K106 Rr. heater SW (-) 

155 110 Fuse, wiper Fr. wiper SW (+) K105 K1- K10 Rr. heater relay(+) • 12 155-110 Fr. washer motor ( +) KB K70 Heater SW (Lo) Diode(-) 

122 155-110 Fr. wiper motor ( +) K71 K13 Diode(+) Heater relay coil (-) 

142 155- 110 INT relay (B) K137 K2- K11 Fuse, A!C 

13 16 Fr. washer motor H Fr. washer SW (+) K19 K104 NC. idle up VSV (-) A/C, amp. (F) 

16 141 Fr. wiper SW (INT) INT relay (INT) K19 • K104 NC. pressure SW (1) 

111 116 Fr. wiper SW (Lo) Fr. wiper motor (Lo) K136 K47 Fuse, NC A/C.""'(+) 

112 120 Fr. wiper SW (Hi) Fr. wiper motor (Hi} K99 K100 A/C, SW(-) A/C, amp. (8) 

113 139 Fr. wiper SW (Oft) INT relay (WS) K101 N7 -NB NC,amp.{C} 

124 140 Fr. wiper motor {Corl11l) INT relay {WH) K16 K102 NC. magnet clutch A/C, amp. (D) 

128 155- 110 Rr. washer SW (+) K18 K103 NC. idle up VSV (+) A/C. amp. (E) 

131 155- 110 Rr. wiper SW (+) K19 K104 NC. idle up VSV (-) A/C. amp. (F) 

143 155- 110 Rr. wiper motor (B) K120 Z135 NC.amp. P A/C.""'(-) 

152 150 Ar. wiper SW (WIP) Rr. wiper motor ( + 1) K109 K96 NC, sub. E Wat temp. SW (NC} 

153 151 Rr. wiper SW (S) Rr. wiper motor(+) 

154 126 Rr. washer SW H Rr. washer motor(+) • K110 H41- H2 NC. sub. F1 

K111 K99- K100 NC. sub. G1 

J19 08-012 1-VL cleaner rootor (+} K112 K113 A/C, pressure SW (2} NC, sub. M1 

J20 J21 HA.. cleaner motor (-) HIL cleaner relay (M) K114 K115 NC,amp. M AJC. sub. J1 

J22 A51- A6 1-VL cleaner relay (HL) K116 K117 NC,amp. L NC. sub. K1 

J23 155. 110 HA.. cleaner relay (B) K118 K119 NC,amp. a NC. sub. L1 

J24 13-16 1-Vl. cleaner relay (IN'D M1 M2 1G S/1 (ST) Starter magnet 

K96 1<27 Fuse. defogger Defogger SW (+) M9 M1-M2 Day light relay 

K43 C13 • C7 Defogger SW ilium.(+) N36 as- 012 Fuse, heater 

K43 C88- C10 Defogger SW ilium. (+) N1 N34 1G S/1 (IG1) Fuse. engine 

K1 K10 Fuse, heater Heater relay ( +) N44 N1- N34 Fuse, turn gauge 

K2 K11 Heater motor ( +) Heater relay (-) N45 N1- N34 Fuse, wiper def())Qer 

K30 K4 Heater motor (-) Heater SW (M) N7 NS IG coil (-) Distributor ( +) • K3 K30- K4 Heater resister (M) N11 N7· N8 Meter IG (-) 

-
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HARNESS & WIRING DIAGRAM 

WIRE, COWL (German Spec.) - (3) • 
Terminal Connection Terminal Connection 

N30 IG SW(IG2) • N37 V50 V52 V50- V51 ACT SW (S) Fr. LH 

N37 N30· Igniter (B) X1 X2 Meter, diagnosis ECU (!N) 

N5 -N37 IG coil (IG +) X3 X4 Meter, reed SW ECU (SPD) 

N38 -N37 Fuse, EFJ 2 X9 X11 Idle up VSV Diode 

N39 -N5 Condenser ( +) X12 KB- K70 Diode 

N33 056 Fuse, EFJ 2 EFI relay coil ( +) X15 K28- K29 Diode 

08 Fusible link -012 X16 A52- A2 Diode 

012 08- IGSW(AM) X17 X18 Diode ECU (ELS) 

059 08- Fuse, tail stop X12 KB- K13 Diode 

080 08· Fuse, doom lock 

019 076 Alternator {I G) Fuse, engine 

X22 M1- M2 ECU(STA) 

X47 xso Injector relay Injector #1 • 051 019-076 Day light relay (1) X92 E11- E14 ECU (BIK) 

02 K58 Fusible link A/C relay ( +) Z3 Z301 Body earth Body earth 

020 021 Meter, CHG Alternator (l) Z33 Z3-Z4 A/C, fan motor(-) 

052 020-021 Day light relay (9) Z136 Z3-Z4 A/C, amp.(-) 

042 055 ECU (BATI) Fuse. back-up X130 Z27 Body earth Clearance RH (-) 

061 04- A22 Fuse, hom Z302 Z126 Body earth Fuel pump (-) 

P5 P6 Fuel pump relay (-) Fuel pump(+) Z2 Z4- Z21 Dimmer SW (E) 

P17 P69 Fuel pump relay coil {-) Diode Z11 2137- Z28 Oil level SW (E) 

P18 P70 ECU (FC) o;ooe Z16 Z3- Z301 H/L cleaner relay (E) 

P17 P18 Fuel PUflll relay coil(-) ECU (FC) Z4 Z21 Body earth Heater SW (E) 

PSO P81 Controller(-) ACT Fr. RH motor(-) Z103 Z30 Body earth Radio (E) 

P82 P89- P82 ACT Fr. LH motor(-) 

015 016 Fuse, doom lock LOCkSW (B) 

Z15 ZB Body earth Meter (E) 

Z31 Z4- Z21 Cigarette lighter (E) • 05 018 Lock sw (lock) Motor (lock) Z42 Z3- 2301 Defogger SW (E) 

03 019 Lock SW (unlock) Motor (unlock) Z43 Z4- Z21 Rear fog SW (E) 

R1 R36 IG SW(ACC) Fuse, cigarette lighter Z45 Z130- Z27 Relay Box (E) 

R15 R37 C garette lig,ter Fuse, cigarette lightet zoo Z302- Z126 Lock SW (E) 

52 V38- V39 Select SW (N) Z103 Z74 Body earth Gauge earth 

S4 V44- V45 Select So/11 (H) Z15 Z83 Body earth Meter, speed sensor(-) 

56 V50- V51 Select SW (S) Z137 Z28 Body earth Condenser (E) 

S8 Z4- Z21 Select sw (-) Z137 Z131 Body earth Condenser (E) 

V36 V39 Controller (N) ACT SW (N) Fr. AH Z85 Z4- Z21 Rear heater SW (E) 

V40 V38- V39 ACT SW (N) Fr. LH Z127 Z4- Z21 Select SW ilium.(-) 

V44 V45 Controller (H) ACT SoN (H) Fr. AH Z128 Z3- Z301 Hazard SW ilium. (-) 

V46 V44- V45 ACT SW (H) Fr. LH 

V50 V51 Controller (S) ACT SW (S) Fr. RH 

-
Z134 Z302 -Z126 Rr. body earth 

Z300 Z4- Z21 Body earth • " 
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HARNESS & WIRING DIAGRAM • WIRE, COWL (German Spec.) - (4) 

Terminal Connection Terminal Connection 

Z137 P20 N1 • N34 Power window ( +) A29 R51 Rear speaker RH (-) Radio (SP. RH -) 

P21 P22 Power window(-) P/W master SVI/ ( +) R30 R48 Rear speaker LH ( +) Radio (SP. LH +) 

P31 P21 - P22 PN.J passenger ( +) R31 R47 Rear speaker LH {-) Radio (SP. LH -) 

P27 P29 P/W rmster SW (P) up P/W SVI/ (P) up 

P28 P30 i P/W rmster SW (P) down PNI SN (P) down 

02 033 Door lock relay (unlock) Door lock SW {unlock) 

04 03 I Door lock relay (lock) Door lock SW (lock) 

06 07 ' Door lock relay (motor) Motor Fr. P (lock) 

08 09 Door lock relay (motor) Motor Fr. P (unlock) 

• 08 01 08- Door lock relay (+) 

A18 R22 Door mirror SW (VL) Door mirror (VL +) 

R19 R24 Door mirror SW {VR) Door mirror (VA +) 

R20 R23 Door mirror SVI/ (HL) Door mirror (HL +) 

R21 R25 Door mirror SW {HR) Door mirror (HA +) 

R17 A27 Door mirror &N (M) Door mirror (LH -) 

A26 A17- R27 Door mirror (RH -) 

R16 R15- R37 Door mirror SW ( +) 

Z65 Z302 -2126 Door control SW (E) 

Z59 Z3- Z301 Door lock relay (E) 

Z61 Z302- Z126 PNISW(E) 

Z62 Z302- Z126 Door mirror SW (E) 

A61 A52- A2 H/L leveling LH ( +) 

A54 A51- A6 H/L leveling AH ( +) 

A56 A63 H/L leveling RH (0) H/L leveling LH (O) • A69 A56 -A63 H/L leveling SW (0) 

A57 A64 H/L leveling RH (1) HIL leveling LH ( 1 ) 

A70 A57- A64 H/L leveling SN (1) 

A58 A65 H!L leveling RH (2) HJL leveling LH (2) 

A71 A58- ASS H/L leveling SW (2) 

A59 A66 H/L leveling RH (3) H/L leveling LH (3) 

A72 A59 -A66 HIL leveling SW (3) 

A60 A67 H/lleveling RH (4) H/L leveling LH ( 4) 

A73 ABO- A67 H/L leveling SN (4) 

A55 2130- Z27 H/L leveling RH (E) 

A62 Z137- Z28 H/L leveling LH (E) 

A68 Z4- Z21 HJL leveling SN (E) 

R28 R48 Rear speaker RH (+) Radio (SP. RH +) • 
HW-41 
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HARNESS & WIRING DIAGRAM 

WIRE FLOOR • 
Terminal Connection Terminal Connection 

C13 C7 Turn signal SW (S) Tail RH (+)(Body) V44 V45 3 stage controller (H) ACT, Fr. RH (H) 

C13 C6 Turn signal SW (S) Tail RH (+)(Bumper) V47 V44- V45 ACT, Rr. RH (H) 

C89 C16 Turn signal SW (S) Ucence lamp(+) vso V51 3 stage controller (S) ACT, Fr. RH (S) 

C8 C89 • C16 Tail LH (+)(Body) V53 V50-V51 ACT, Rr. RH (S) 

C9 C89- C16 Tail LH {+)(Bumper) Z137 Z3 Body earth Body earth 

C39 C40 Rear fog SW (-) Rear fog lamp (+) Z137 Z6 Body earth Rear comb. LH (-}/Body 

C83 C39- C40 Rear tog lamp ( +) 2123 Z137- Z6 3 stage controller (-) 

03 07 Doom lamp SW (-) Door courtesy fNr/lH (+) Z141 Z137- Z6 Luggage lamp H 

040 041 Fuse, doom-lock Luggage lamp ( +) Z12 Z137- Z6 Rear comb. LH (-)/Burrll>'r 

042 043 luggage lamp {door) Courtesy SW {Back door) Z134 Z41 Body earth Fuel sender(-) 

E11 E17 Stop lamp sw (-) Stop lamp lH (+)/Bumper Z134 Z122 Body earth Body earth 

E11 E14 Stop lamp SW (-) Stop lamp IIH (+)/Body zs Z134 -Z122 Rear comb. RH (-)/Body 

E15 Et1-E14 Stop lamp lH (+)/Body z:n Z134- Z122 Rear fog lamp(-) 

E16 E11-E17 Stop lamp RH (+}'Bumper Z125 Z134- Z122 Rear fog lamp (-) 

F29 FS Turn signal SW (L) TIB'n lamp LH (+)/BOdy Z11 Z134- Z122 Rearcontl. RH (-)I'Bumper 

F29 F6 Turn signal SW (L) Tum 1311lllH (+)!Bumper 

F30 F7 Turn signal SW (R) Tum laflll RH (+)/Body 

F30 F8 Turn signal SW (R) Tum lamp RH (+)!Bumper 

G3 GS Back up lamp SN (-) Back up lamp LH (+) 

G4 G3-G5 Back up lamp RH (+) 

H22 H23 Meter, fuel gauge Fuel sender 

H41 G13 Fuse, gauge 3 stage controller ( +) 

155 129 Fuse. wiper Rear wiper motor ( +) 

152 ISO Rear wiper SW (WIP) Rear wiper motor(+) • 153 151 Rear wiper SW (WIP) Rear wiper motor (S) 

154 126 Rear wiper SW {WAS) Rear washer motor (B) 

K26 K29 Defogger SW (-) Defogger ( +) 

PBO· P81 3 stage controller (-) ACT. Fr . RH motor (-) 

P83 P80- PB1 ACT, Rr. RH rootor (-) 

as 018 Motor lock SN (lock) Motor lock (lock) 

03 019 Motor lock SW (unlock) Motor lock (unlock) 

R26 R48 Rear speaker RH (+) Radio (Rr. SP. RH +) 

R29 R51 Rear speaker RH (-) Racfro (Ar. SP. RH +) 

R30 R46 Rear speaker LH (+) Radio (Rr. SP. LH +) 

R31 R47 Rear speaker LH (-) Radio (Rr. SP. LH -) 

V38 V39 3 stage -controller (N) ACT, Fr. RH (N) 

V41 V38- V39 ACT, Rr. RH (N) • . 
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WIRING CLAMPING 
Engine wire harness for HD-C engine 

Distributor 

To 4WD switch, 
backup !amp switch 

Engine wire harness for HO-E engine 

D1stnbutor 
(green) 

To injector 
if 

To distribute~ 
"' ¢ 

0 

HARNESS & WIRING DIAGRAM 

to battery e 
&1 

Eng;ne w;,e No.3 M 
Mounting bracket Engine wire No_ 3 

Starter 

HW-43 ~ 

Radiator 
by-pass hose 

Engine mounting 

""'"''"''" 
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~H~A~R~N~ES=S~&~W~I~R~IN~G~D=I~A=G~RA~M~-------------------------------- ... 

Section: Harness leading to hom and front turn signal lamps Application: All vehicles 

Harness leading to horn 
Hamess leading to 
front tum s.gnal lamps 

~ ~ CH ,,__, 
Hom RH Hom 7H Fig. 2 r c fig. 1 
(Optiort) p Fr 

g Head lamp ~ u Headl~ 
RH 

CH \ 

A/ 0 I 

~8 8/~ UP 

L'" 0- Front tum LH 

No. Operation procedure Sec- Control item tion 
1. Wind the metal sheet clamp at the radiator supporting A Ensure that the harness is clamped 

surface on the harness leading to the horn and push securely and it runs along the radiator 
the harness d0'M1W81'd. (Fig.1) supporting surface. 

2. Wind the metal sheet clamp at the support bracket side B Ensure that the harness is clamped 
into the harness leading to the lront tum signal lamp securely a1d it runs along the support 
and clamp the harness securely. bracket. 

(Fig.2) 
3. Provide adequate space between the clamp (A) of the c Ensure that no sharp bending occurs at 

radiator support section and the terminal inserting the terminal section. 
section so that no sharp bending occurs at the terminal 
sectioo. 

Section: Harness leading to headlamp leveling controller 
Application: Headlamp leveling-equipped vehicles 

N<>. 

1. 

2. 

Opbonal clamp, branch of 
hamess leading to hom 

Operation procedure 

The connection of the connector leading to the 
headlamp leveling controller (gray, waterproof, 8-pole) 
should be perfonned at the outside of the vehicle from 
the controller. 
(The frgure above typically shows the right side. The 
figure for the left side is symmetrical with that for the 
right side.) 
Be careful nct to allow the harness branch lead1ng to 
the hom of the optional clamp (right side only) to be 
caught-in between the cootroller IO'oVe!' section and the 
apron. 

Sec
tion 

A 

B 

To headlamps 
O HeadlaTlp leveling con~ler 

A 

/'' 
<..._RH 

Ensure that the connector is positioned at 
outside of the headlamp leveling controller. 

Ensure that the branch is not caught-in 
between the controller and the apron. 

HW-44 

-To prevent the harness 
from interfering with 
the grille and 
headlamp grille 
o prevent the harness 

from interfering with 
the body flange and 
balance panel 
To assure the 
performance 

To prevent the 
cootroller bracket from 
interfering with the 
lead wire. 

To prevent damage or 
open wire owing to 
catch-in. 

• 

• 

• 
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HARNESS & WIRING DIAGRAM • Section: Apron (right side) Application: All vehicles 

Hamess leading to side 

Up D tum signal lam\ B 

,,--1 Check connector (g\etl) Bo~y ground 
(EFI-LHD) 

~ 
·l~k ~ Headlamp RH..,. 

© 

4~ ~ c v~nginewlre 
Front tum s1gnai. .t:?' 

~ (LHD. EFI vehicle only) Dashboard 

"" Eng•ne V "" 

'----~'M'"re t,,,,,..,, No.2 Wlre p, 1--® 
® A 

9 [As VIewed from top] 

Dommy Harness leading to 3-stage actuator 
Fig_ 1 

connector 

No. Operation procedure Soc- Control item '"""""' tion 
1. Except for the 3-stage specifications, assemble the A Ensure that the harness is clamped to the To prevent abnormal • dummy connector and secure it to the apron bracket. bracket securely . noise and interference 
2. Tighten the body ground branch wire in such a way that 8 Ensure that the branch line faces For better appearance 

it faces downward. downward. 
3. Secure the ClamP to the dashboard bracket with the c Ensure that the harness is clamped To prevent the horness 

bolt securely at a point lower than the from interfering With 
tightening point. the brake tube, etc. 

4. Insert the check connector to the dashboard bracket. D Ensure that the lock is made positively. To prevent connector 
until the lock is engaged. from being removed 
EFI - 6-oole. green and interfered 
Rear-ASS 6- pole. gray 

5. After completion of check connector wiring, clamp the E Ensure that the harness is clamped To assure route and to 
harness with the apron cowl wire. 
(Use another band clamp for the U.S. specifications.) 

securely to the apron side. prevent interference 

6. When nstalling the clamp to the dashboard-side F Ensure that the clamp is assembled within To prevent the ha"ness 
bracket, ensure that the clamp is not protruded from the the bracket width. from interfering with 
ctamp width ({). Never bend the clamp downward. the brake tube 

(Rg. 1) 

Section: Apron (left side) Application: All vehicles 

• 
C Washer \nk Headip cleaner tank Up 

Body groun'd ~ L Fr 

-?,~\(~ 
'"""m"gM"=o-----~~ 

1 
~"'""mpLH 

~ -:::------.._ C:~ ~ '""'"m .,,., •mo 
D I ~J,"'~" Hom 

' . 
Hamesslead•ng to Hamess lead•ng to 
3-stage actuator ASS actuator (RHO) 

Dummy connector 

No. Operation procedure Soc- Control item Pu•poses tion 
1. Except for the 3-stage specifications, assemble the A Ensure that the harness is clamped to the To prevent abnormal 

dummy connector and secure it to the apron bracket. braCket securely. noise and interference 
2. Clamp the apron securely. 8 Ensure that the clamping is made securely. To prevent the harness 

from being caught-in 
under the waSher tank 
and cleaner·tank 

3. Tighten the body ground branch wire in such a way that c Ensure that the branch line faces For better appearance 
it faces downward. oownwarn. 

4 . Route the harness located below the washer tank along D Ensure that the harness is not caught-in To prevent the harness 
the inside of the vehicle so that the harness may not be between the washer tank and the body. from being caught-in 
caught-in under the tank. under the washer tank • 
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HARNESS & WIRING DIAGRAM 

Section: Coil, resistor and engine wire Application: R.H.D. vehicles 

No. Operation procedure 

1. Clamp the harness to the dashboard bracket 
section, working from the top. 

2. Secure the ctamp to the dashboard bracket with the 
bolt. 

3. Working. from the top, insert the check connector to 
the dashboard bracket. until the lOCk is engaged. 

4. When Installing the Clamp to the dashboarCS.SiQe 
bracket. enslJ'e that the damp is not protruded from 
the clamp wictth (.1!). Never bend the clamp 
downward. 

(Fig. 1) 

5. Place the connector (yellow, waterproof) with the dim 
dip resistor in front of the harness leading to the coil. 

Dim ip resistor Up 

L,H 

Sec-
lion 

A 

B 

c 

D 

E 

~-"~' 

Eng1newrre 
[As v~d lrom top] 
Rg. 1 

Control Item Pu"""" 
Ensure that the clamp is secured To preyentl'lilrress from inlerfering 
positively. with brake and air conditiooer-Rlalr.d 

piping and ergine Wire altachiflillnlls 
Ensure that the harness is clamped To prevent the harness from 
securely at a point lower than the interfering with the brake 
tightening point. tube, etc. 
Ensure that the lock is made positively. To prevent connector from 

being disconnected and 
interfered 

Ensure tl'lat the clamp is installed To prevent the harness from 
within the bracket width. interfering with the brake tube 

To prevent interference with 
distributor and air-bleeding 

"""' Ensure that the connector is positioned To prevent the harness 
at front side of the harness leading to connector from interfering 
the coil. with the resistor 

""""""" Section: Cowl top Application: All carburetor-equipped vehicles 

No. 

1. 

2. 

Wiper motor 

I L.H.D. vehicle! ~ Wiper motor 

~ 
Operation procedure 

Secure the harness rising to the cowl top just under the 
hinge center by means of a S-shaped clamp. 
(Clamp the clamp marking tape (yellow) section.) 

As for the harness leading to the air conditioner VSV, 
provide a branch point at inside of the band type clamp. 

Sec

'"' A 

B 

Control item 

Ensure that the hamess is secured 
positively at the body flange 
• ""1...1""\.r ··shaped zone juSt below the hinge 
center. 
Ensure that the branch starts from the left 
side® of the clamp. 
Ensure that the connector and harness are 
not sagging, thus interfering the booster 

"""'· 
HW-46 

To prevent the harness 
to interfere with the 
hinge. ®To prevent 
"'9 
To prevent the harness 
looag 
To prevent the harness 
to interfere with the 

"""""'"""' 

• 

• 

• 

• 
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HARNESS & WIRING DIAGRAM 

Section: Back side of instrument panel Application: All vehicles 

1. 

2. 

3. 

4. 

c 

Zroster nozz~ Eouippe"\d with 2P clamp 
Harness leading to t 
meter and clu,\~"~"~_s:w~"'~~~~~.; /~ 

B \ ~!"i"' '~ 
Assemblingclamp \~ ~•Tumsignatlarll)SW~ ~'-

Body g~od "\~ ~-· iG &N ~~TT~ Woe• ~• 
I Head~aner 

D ,.., 

Biower re~e;r heater relay rl P~=--,,.-,-,-~-.,-,~,,.•1 

I Driver's seat side I 

Operation procedure 

Start the harness leading to the meter and cluster 
switch from the branch secbon of the defroster nozzle. 

Insert the harness assembling clamp at the bracket of 
the cowl side section. 

After connecting the connector with the wire roof, 
s!;!CUI"e th!<! connector to the pill;u cl:mlp hole 
Install the blower relay at the black 
marked side of the relay block. r::::::::;J 
(All vehicles) llft~Biack marl<mg 

Blowe< relay 

Sec
tion 

A 

8 

c 

0 

Control item 

Ensure that the harness leading to meter 
and cluster switch are not caught.-in under 
the trunk line. 
Ensure that the clamp is secured positively. 

Ensure that the connector is securely 
positively 
Ensure that the blower relay Is inserted to 
the black marked side block. 

Section: Relays related to cowl side Application: All vehicles 

20% or more 

~ I Dash panel pass-through 

I LH.O. vehicle, driver's seat I Accelerator rod~ !'grommet 
I R.H.O. vehicle, dnver's seat I 

Day light relay . . Dim dip relay 
~pbon tor EC :;pecifrca~ons) (EC (England) only) 

1. 

2. 

·""'-~~~ 

Blower relay 

Operation procedure 

A 
Retaybloct 

Rear heater relay 

Insert the relay block. until the protrusion Reray t:>rock 

at the inserting section is completely ~ 
fitted with the hole at the bracket side. a 

·~· Protr~soon 

When connecting each connectdr of the headlamp 
cleaner relay, day light relay and dim dip relay, fit the 
lock completely. 

3. For the R.H.D .. vehicle, provide a gap of 20 mm or more 
between the accelerator rod and the harness that has 
passed through the dash panel 

Rear heater relay 

Sec
tion 

A 

8 

Control item 

Ensure that the relay block protrusion Is 
fitted with the bracket completely. 

Ensure that the connector lock is fitted 
positively. 

C Ensure that the gap is at least 2D mm . 

HW-47' 

To prevent the harness 
from pushing the nozzle 

To prevent the clamp 
from interfering with 
the pedal bracket 
To prevent abr1011'nal 
noise 
To assure blower 
performance 

Purposes 

To prevent the block 
from being removed 

To assure periormance 

To prevent the harness 
from interfering with 
the accelerator rod 
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HARNESS & WIRING DIAGRAM 

Section: Front door Application: Door wire-equipped vehicles 

Hamess leading to power w1ndow 'SMI ~ j 
Harness leading to motor-driVen m•rror -.;::::::::---- _....., · 

NOTE 
The figure ab::lve shows t11e right s•de 
door typically. The left side door is symnetrical 
with the right side door. 

Operation procedure Sec
tion 

Details of section A 

Control item 

1 Insert the harness clamp positively to the clamp hole. Ensure that the clamp is secured positively. • To prevent the trim 
fran floating. 

Section: Harness leading to meter and cluster switch Application: All vehicles 

1. 

2 

3. 

4. 

The fig_,re below~ 
the LH.D. vehicle 

B Instrument panel 
Delfoster noZZl\ j / 

Operation procedure 

Route the harnesses leading to the defOgger switch and 
hazard lamp switch over the upper section of the meter. 

When passing the harness through the meter opening 
at the back side of the instrument panel. pass it 
between the upper and lower ribs. 

In the case of the specifications without defogger, 
secure the connector by inserting the rib at the back 
side of the SWitch cover into the groove at the 
connector. 
Pass the hazard switch connector (yellow) and the 
yellow tape-wound harness leading to meter through 
the same opening. Pass other harnesses through the 
other opening. 

Sec-
tion 

A 

B 

c 

D 

' r c:; 

Control itQm 

Ensure that the harnesses do not sag 
down at the back side of the meter. 

Ensure that the harness pass through the 
ribs. 

Ensure that the connector is secured at 
the back of the cover. 

R.H.D. i .Hazard SW + Ttf' meter } """" lhal 
, ~ Defogger SW + 12P meter !he harnesses 

l.H.D . ...( Ham! &N + 12P meter nm lluouriJ ill 
\ Defogger SW + TOP meter the lollowing 

HW-48 

• To prevent the clamp 
frQm interfering with 
the window glass 

Purposes 

To prevent the 
harnesses from 
interfering with screws 
at the back ot the 
mete< 
To PIMlf the hamess_Jro~ 
being tal.l(tll-in between ltJe 
defrosler nozzle and lhe 
inst1'111!811 panel 
To prevent abnormal 
,_ 
To assure route 
To prevent the terminal 
from breaking at its 
oeck 

• 

• 

• 

• 
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HARNESS IIi WIRING DIAGRAM 

Section: Harness leading to instrument panel switch Application: R.H.D. vehicles 

1. 

2. 

3. 

B 
Rear heater SW 

Lower coverJ· 

Blower duct 

Operation procedure 

Clamp the harness leading to the ignition switch by 
means of the metal sheet clamp of the instrument panel 
reinforcement. 

When any of the rear wiper, rear heater and fog lamp is 
not provided on the specifications, secure their 
sWitches by inserting the terminal section to the pin at 
the back Side of the switch cover. 
Route the branch lines of the harnesses leading to the 
rear heater switch, 3-stage switch and rear Wiper switch 
under the instrument panel reinforcement and duct. 

Sec
tion 

A 

B 

c 

Instrument panel reinforcement 

"~~l,.rumom p~ol '""" 

Sub-fuse block 

Control item 

Ensure that the clamp is secured positively. 

Ensure that the connector is secured 
posltively. 

Ensure that the branch line passes under 
the instrument panel reinforcement and 
d.,.. 

To prevent the harness 
from interfering with 
the instrument panel, 
lower cover and duct 
To prevent the COI1necklr 
from interfering wilt! 1l1e 
instnJnent panel and 
reinforcement 
Ta prevert abnormalooiSe 
To prevertlhe IB'dllines 
from inlefferingWiltl ~ 
steering brnet and 1te bolt 
a1 ltll section 

Section: Harness leading to instrument panel switch Application: LH.D. vehicles 

1. 

2. 

3. 

4. 

.. 

Rear wiper SW (6P) 

c 

lnstrumem panel 
reinforcement 

Sub-fuse block ---~-::=---·--

Operation procedure 

Clamp the harnesses leading to the instrument panel 
wire, selection switch, rear wiper switch and rear heater 
switch by means of the metal sheet clamp of the 
instrument panel reinforcement. 
When any of the rear wiper, rear heater and fog lamp is 
not provided on the specifications. secure their 
switches by inserting the terminal section to the rib at 
the back side of the switch cover. 

Route the harnesses reading to the tum signal ramp 
switch and ignition switch at the back side of the 
harness leading to the sub--fuse block and heater relay. 

Install the harness laterally in relation to the sub-- fuse 
block installation . 

Sec
tion 

A 

B 

c 

D 

Control item 

Ef1sure that the clamp is secured positively, 

EnSUfe that the connector is secured 
positively. 

Ensure that the harnesses leading to the tum Signal 
larap SWildl and ignition sM!Ctl pass at the bacl; sicle 
ollhe harness leading to the sub-fuse block and ......... 
~nsure that the harness is installed laterally 
in relation to the sub--fuse block installation. 

HW-49 ~ 

''"""'" To prevent the harness 
from interfering with 
the instrument panel, 
lower cover and duct. 
To prewrt alxlormalnoise 
To preYellt the connector 
from intertering Mtllllle 
iRStrument panel, dUd and 
reinlorteniEfll 
To prevent abnormal 
OQ"' 

To assure route 
To improve clutch 
pedal assembling 
operation 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


~H~A~RN~E=S~S~&~W~I~RI~N~G~D~I~A~G~RA~M~--------------------------------1--
Section: Harness leading to tum signal lamp switCh Application: 

$tearing i'>QSI 
Tum signal 
lamp switch 

sw 

All vehicles 

:f\ 
~~'A 
-~ ' 

Edge protector Instrument panel ·-- E 
retainer dge protectof 

I L.H.D. veh,cle I I R.H.D. vehicle I 

Operation procedure Sec- Control item Purposes tt 
~-"~~====~~~~c=~~~~~==~-+~'~'.'Cf~c=~=-~=====c~~=co--1~c=~~~----~ 1. After connecting the tum signal lamp switch connector. Ensure that the connector is secured to To prevent the 

2. 

3 

secure it to the bracket of the instrument pa-1el retainer. the bracket positively. connector from 
interlering With the 
retainer flange 

Positively clamp the lead wire at the tum signal lamp 
switch side by means of the steertng post clamp. 

Route the hamess leading to the ignition switch in front 
of the turn signal lamp switch lead wire. 

B 

c 

Ensure that the clamp is secured positively. 

l;m;ure that the harness leading to the 
ignition switch is routed in front of the tum 
signal lamp switch wire. 

To prevent the lead 
wire from interfering 
with the retainer Hange 
To prevent the harness 
from interfering with 
the retainer flange 

Section: Related to right cowl side Application: All vehicles 

1. 

2. 

3. 

4. 

"" 
Fr __J Harness 1eadir1g Harness leadir1g 

to back side of ~ . ~to back side of 
•nstn.mel'll panel mstrument panel 

~ O Cowl side trim {1 
c 4 AS viewed from top 

A 

RH 

,,__/ 

Operation procedure 

L.H.D. vehicle: Route the branch r.ne of the harness 
leading to the door between the dash panel attaching 
bracket of the EFI ECU and the dash panel. 
l.H. . vehicle: When tightening the ECU attaching 
bracket. be careful not to allow the harness to be 
caught-in. 
A.H. . vehicle: Ensure that the branch tine of the 
hamess leading to the door is not protruded from the 
edge surface of the relay block toward the interior side. 

Place the connector connected with the door wire 
between the upper trim of the trim clip and the cowl 
side. --· 

Sec

'"" A 

B 

c 

RH 

,,__/ 

Control item 

Ensure tha! the branch Jines of the 
harnesses leading to the door and leading 
to the ASB ECU are placed between the 
ECU bracket and the dash panel. Ensure 
that the harness is not caught-in by the 
attaching bOlt and bracket. 
Ensure thai !he blanc:h lines ollhe namesses no 
to lhe OOOr and leading to the ASS ECU are placecl a1 
the inside of tile edge surtace of lhe relay block. Also, 
ensure lhalltle bJancil tines run along lhe cowl side. 
Ensure that the connector is placed 
between1tle upper trim of the trim cr1p and 
the cowl side. 

HW-50 

To assure the route 

To assure the fl.lnction 

To prevent the harness 
from interfering with 
the accelerator pedal 

To assure the route 
To prevent the trim 
from floating 

• 

• 
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HARNESS & WIRING DIAGRAM • Section: Harness leading to cowl side floor Application: All vehicles 

LH 

,,__j . 
Harness leading to back side _ ~ 
of mstrument panel ~ Cowl s1de tnm 

~ E D I ~[Asviewedlromtop] 

'"'--,, I I 

''1i~A Scuff plate 

~a~~~WJI~:d1ng <;:=o 
-~ 

c 
Tape tor c~p mark 
(yellow} -

• Operatron procedure Sec- Control item Purposes 
tion 

1. When clamping with the metal sheet clamp at the dash A Ensure that the harness is clamped along To prevent the trim 
panel section, ensure that the harness runs along the the body. from floating 
cowl side. 

2. Route the harness leading to the floor along the rocker B Ensure that the harness leading to the floor To prevent the scuff 
panel and secure the harness with a gum tape. is routed along the rocker panel. plate from protruding 

toward the outside 
3. Clamp the harness at the tape section (yellow) for c Ensure that the harness is clamped To prevent the harness 

clamp mark. securely at the position of the clamp mark. from meandering 
4. Route the brin:!lllne of the harness leadinQ 10 the OOor wire along D Ensure that the harness is clamped along To assure the route 

!he trunk line of !he hamess leading to the wire floor. Clamp these the trunk line leading to the floor. Also. To prevent the trim 
lines together by mew of the metal sheet clamp iDl store them ensure that the line is stored inside the from floating 
inside lhe cowl Side trim. cowl side trim. 

5. Place ttle connector connected with the door wire on E Ensure that the connector is placed To assure the route 
the upper side of the trim clip and between the trim and between the upper trim of the trim clip and To prevent the trim 
the cowl side. the cowl side. from floating 

Section: Related to console Application: Seat beH caution-equipped vehicles 

"" ,,__; • Parking brake lever Seat belt 

J':Jmess lead1ng :~ "" CorlSOiebox 
\;floor No:2~ 

~j// )~~~\-
. ~fiN 0 >-,J ~ 

-

~I II 

A ""= 1'--' I 
Operation procedure Sec- COntrol item Purposes 

tion 
1. Place the connector and route of A Ensure that the connector and route of the To prevent the harness 

the harness leading to the seat F~ harness leading to the seat belt switch are from being caught-in 
belt switch at the outside of the placed at outside of the console box. by the parking brake 
console box. '""'' 2. In cases where the branch starts from the front of the B Ensure that the branch lines of the To prevent ttle carpet 
vehicle, provide branch points for the harnesses harnesses leading to the parking brake from floating 
leading to the p8rking brake switch and leading to the switch and leading to the seat belt switch 
seat be~ switch at under the harness leading to the are routed under the wire leading to the 
floor Nc.2 wire. floor No.2. • 

HW-51 
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HARNESS & WIRING DIAGRAM 

Section: Related to floor Application: All vehicles 

Heat insulator LH f'1 LH.side 
\__,, As viewed from ool~-- arrow A 

\~ QOA 

c 

·;o~ ~~ ' 
~ 

-~ite iine %~~=;~~at;on 
Courtesy lamp switch D 

instruc~on 

A A <:!>Fuel pump Floors,de 
Fe---, AH.side 

\<~ :Q \ \~ 
'<\, Body mount 

" CO~rtesy lamp swrtch 

Fig. 1 

A 
D 

Operation procedure Sec- Control item Purposes 
tion 

1. Positively clamp the harness at the floor side with the A Ensure lh<t the harness runs along the floor side To prevent the harness 
harness assembling clamp so that the harness may not surtace. Also. ensure that the harness iS routed at the from interfering with 
interfere with the body mount. (Ag.1) tower surface or the noor Side at the assembling the body mount • dampsectioo. 

2 Positively secure the screw retaining clamp at a point B Ensure that the harness is routed at the Meastns against heal 
where the harness runs at outside of the vehicle. outside of the vehic!e against the top of ~fromlhemufllerTo 

the screw. prevenllhe llamess from 
interfering with the heal 
iRSu!Elr 

3. Set the floor pass-through grommet at the LH. side of c Ensure that the white line lor installation To l)lMilllhe harress from 
the vehicle in such a direction that the harness runs instruction is parallel with the floor side interleling dllhe body 
along the frame side. (As viewed from arrow A) and that it comes at the front side of the mount To prevent the metal 
{Install the grommet so that the white line for installation vehicle.® ~~lrombeing 
instruclion may come at the front side of the vehicle.) 

4. Install the metal sheet clamp, wrapping the edge of the D Ensure that the edge of the clamp is To prevent the clamp 
clamp. wrapped. from being detached 

and sa9_9ing 

Section: Related to back door Application: All vehicles 

Up 

Grouod 

~ L_ LH Defogger@ 

'1}:-~,,,., e IDeJoggoco~,,~ • 
8 ~ ~,r -~,r~t~,,.~,~,~~ 1 
~I Rear Wiper A :,• 

~ 00 Gco'"~ l_ju~.'A ~ ~ 
Lock motor 

Operation procedure Seo- Control item p,_., 
tion 

1. Secure the connectors of the license plate lamp, rear A Ensure that the connectors are secured To prevent abnomlal 
wiper and lock motor to the back side of the instrument positively. noise and interference 
paoel. 

2. Connect the defogger ( ) line so that the staked section B Ensure that the angle is within 45 degrees. To prevent the harness 
of the harness may tilt 45 degrees from the fronlllnside from being caught-in 
of the vehicle. between the rear 

window seal rubber 
- and the body 

3. Secure the wire leadlr'lg to the defogger with a band c Ensure that the harness is clamped To prevent the harness 
clamp. secl.lrely. from interfering with 

the door lock parts • . 

HW-52 
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HARNESS & WIRING DIAGRAM 

Section: Harness leading to three-stage controller (L.H. wheel house) Application: 
Three-stage-equipped vehicles 

,_ 
Operation procedure 

Sec~.re the harness leading to the three-stage controller 
with the metal sheet clamp. 

Seo
tlon 

A 

Control iWm 

Ensure that the harness is clamped 
securely. 

HW-53 

To Jm'8l( lhe harness from 
rubbing ami emittillQ 
abnom'lal noise To prevent 
!he teJminal from being 
broken at its re:k sectioo 
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APPENDIX 

1 SSTs • . 
Section 

~ -~ § .. 
~ • • ~ ~ ~ .. .. " c "' "' -" 

I i; .. .. il " .. ~ ~ .!!! 

-~ 
"* ~ ~ ~ .. • E ~ ;;; ~ ~ Part No. & 

. ., ll c c. • " "C 
c $ e = :f. • .. 0 0 

Shape Part Name w 5 "- 0 "' <D "' <D <D 

~ 
09032·00100-000 

Oil pan seal cutter 0 

~~ 
09090-04010-000 

Engine sling device 0 • 09201-60011-000 

~-;s:::::;= Valve guide bush remover & 0 
replacer 

~ 
09201-87201-QOO 

Valve guide bush remover & 0 
replacer 

09201..an04-000 

~ Valve stem oil sear cover 0 
replacer 

~ 
09201-snOS-Ooo 

Valve guide bush remover & 0 
replacer I 

~ 
09202-87002-0QO 

Valve cotter remover & 0 • replacer 

N 
09210-87701-000 

Flywheel holder 0 

m 09217-87001-000 

'( Piston replacing guide 0 

~ 
09219-87202-000 

Engine overhaul stand 0 0 0 

~= 
09219-87203-000 

Engine overhaul attachment 0 

~ 
09219-87701-000 -

Engine overhaul attachment 0 • """'"""" ~ ~ 
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APPENDIX • Section 

i 
0 0 
0 0 
-~ -~ 

~ • 
!J ~ 

"' ~ 3 

~ ~ "' "' 
.. .. .. .. ~ 

~ ~ ~ 
.. 'E ~ -1i ~ 

• • • 0 • 
Shape 

Part No. & ·e; ll ~ ,:g 0 . i "li .;; .;; 
Part Name .ii (3 ~ £ " 

e . i!l 0 0 
U- "' al <D <D 

I! 
09221-8n04-000 

Piston pin remover & 0 
replacer body 

~~ 
09221-87705-000 

Piston pin remover & 0 
replacer guide 

• ~ 09223-41 01 0-000 

Crankshaft rear oil seal 0 
replacer 

@i 
09228-8 7201-000 

Oil filter wrench 0 

Q 
09240-00014-000 

Carburetor adjusting gauge 0 

Q 
0924().{)0020-000 

Wire gauge set 0 

• ~ 
09243-00020-000 

Idle adjust wrench 0 

~ 
09253-87101-000 

Water pump bearing anvil 0 

$~&)1'5 
09258-Q0030-000 

Plug set 0 

~ 
09268-87701-000 

EFI fuel pressure gauge 0 

- ·?.0 09268-87702-000 

::@, J .... Injection measuring tool set 0 
1111 

• C__L:uJ 
09268-87703-000 

Plug wrench 0 

I 
WFE90-A004 
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APPENDIX 

Section i § c 

~ I ~ m 

"' = 3 3 1'i c • "' "' 
:~ >; :;;; 

.. .. 
~ ! E ~ 

., . ~ ~ ! 
@ I? • 

Part No. & " B ~ -g 
I? 

c. E " ?! ~ 

Shape 6 ~ e e ~ 

Part Name • .15 0 0 
w ~ D ~ "' " ., ., 

{{JJ 
09268-877()4...000 

Oil cooler set bolt box wrench 0 

~ 
09278-87201-000 

Tool timing belt pulley holding 0 

A 
09283-87703-000 

Pressure regulator adopter 0 • 
® ~ 09286-87602-000 

~ Crankshaft rear end bearing 0 
remover 

~ 
09286-87603-000 

Crankshaft rear end bearing 0 
replacer 

09301-87601-000 

~ Clutch guide tool 0 

~ 
09302--87702..()()() 

Clutch diaphragm spring 0 . 
height No. 5 gauge 

0 
09304-87601-000 

Replacer input shaft bearing 0 • 
~ 

09306-87601..()()0 

Replacer counter shaft 0 
bearing 

~ 
093()6-.87602-QOO 

Puller counter gear front 0 
bearing 

09~10-000 

~@" Oil seat puller 0 0 0 

~\-o 
09308-10010-000 

Oil seal puller 
- 0 • 
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APPENDIX 

• Section c 

~ ~ -~ 
;'! ~ 

" ~ .. 
~ "' c i i ~ "' "' ~ -" ;'! 

-~ ~ ~ "' 
Part No. & cll " ~ m 

~ 
c " 

Shape "' 
0. ~ 1" ~ 

·g 
~ ~ 

Part Name 
c (3 ~ e ~ • ~ ill 

u 
w ... <L 0 a: "' 

0 0 

"' "' 

~ 
09309-87201-000 

Transmission bearing replacer 0 

v 09309--87202-000 

Transmission bearing replacer 0 

• ~ 09309-87301-000 
. 

Output shaft bearing replacer 0 

09310-87102-QOO 

~ Counter shaft rear bearing 0 0 
replacer 

0932&-20020-000 

~ Output shaft bearing Jock nut 0 
wrench 

~ 
09330-00021-000 

Companioo flange holding 0 
tool 

~ 
09333-000 12-000 

C!utch diaphragm spring 0 
aligner • ==:D 09339-87301-000 

CJO Shift folk shaft guide 0 

co 

~ 
09388-87702-QOO 

Transfer replacer 0 

~~ 
0945a..B7601-DOO 

Attachment differential 0 
overhaul 

~ 
09502-10012-000 

Differential side bearing puller 0 

~ 
09504-87601-000 

Differential side bearing 0 
adjust nut wrench • A-5 ~ 
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APPENDIX 

Section 

I ~ ~ 
~ • • >-- ~ ~ .. .. 
c ~ "' "' .2 

:~ 
.. "' ll 

~ ~ ~ ~ -~ * • ~ ~ ~ • • -" B " ~ ~ -6' Part No. & "' ~ • lli " Shape Part Name 
c .2 !!'. £ e • • 0 0 
w (.) 0 ~ "' "' ti5 "' "' 

09511-87202..()()() 

~ 
Brake drum stopper 0 

0 
09517-87601-000 

Replacer oil seal 0 0 

09517-87602-000 

Q Attachment oil seal puller 0 • 
09520-00031-000 

~ Rear axle shaft puller 0 0 

09520-87603-000 

~ Rear wheel bearing puller set 0 

(;;:~ 09520-87604-000 

~''rf Puller universal joint 0 , 0 
~ 

~ 
09530-87602-000 

Rear differential drive pinion 0 
adjust gauge set 

~ 
09530-87603-000 

Front differential drive pinion 0 
adjust gauge set 

• 
~~ 

09602.S7301-000 

Counter gear bearing puller 0 

09607-87602-000 

(ID Front axle hearing lock nut 0 
wrench 

\9 
09607-87603-000 

Front axJe hub nut wrench 0 

09608-87302-QOO 
Q &6l&t9t9& -

0 0 
e00CC() 

Axle hub & drive pinion 
bearing tool set • 

A-13 
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APPENDIX • Section c c 

~ ~ ~ i" c. 
~ "' .. ~ .. 

c "' "' :~ .. "' "' 
.g 

~ ~ ~ -!1 "6 

~ ~ ~ i? .. 
~ • • 

Part No. & "g> ~ c. § • • -~ ~ ~ ~ 

Shape i" £ " • ill 
"0 "0 

Part Name (j • 0 0 
w Cl .J: "' "' "' "' 

09608-87602-000 

@ Front axle hub oil seal 0 
replacer 

@ 
0960&-87603-000 

Front axle hub outer bearing 0 
outer race replacer 

• @ 
09608-87604-000 

Front axle hub inner bearing 
I 0 

outer race replacer 

~ 
09608-87605-000 

Steering knuckle oil seal & 0 
dust deflector replacer 

09608-87606-000 

9 Rear axle shaft oil seal 0 
replacer 

0 
09608-87607-000 

Leaf spring bush No. 1 0 
remover & replacer 

0 
09600-87608-000 

Leaf spring bush No. 2 0 

• remover & replacer 

~ 
09608-87609-000 

Upper arm bush remover 0 

v 09608-87610-000 

Upper arm bush replacer 0 

0 
09608-87611-000 

Lower arm dust cover & tie 0 0 
rod end dust cover replacer 

a 09608-87612-000 

Upper arm bush remover & 0 
replacer holder 

0 
09608-87613-000 

• Pitman arm tie rod end dust 0 0 
cover & hub cap replacer 

·--J> A-7~ 
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APPENDIX 

Section 0 0 

'* 
0 

1 ~ 
"ll • 
~ ~ 

"' 'lij ~ .. 
0 "' "' .2 .,; "' "' ~ 

• -~ .. ~ i ! g> 
-" 

~ 

~ 
.. • .. 

Part No. & 0> " ~ • 1" • ~ ~ ~ ~ 

Shape Part Name Jj -" • £ 5 0 • gj 0 " (.) .... u: 0 a: a> a> a> 

• 

0 
09608-87614-000 

Idler arm dust cover replacer 0 

0~ 
09608-87615-000 

Lower arm bush remover & 0 
replacer 

~ 
09609-20011·000 

Steeling wheel puller 0 • 
~ 

09610-20012-000 

Pitman arm puller 0 0 

0961().87301-000 

BffeD Pitman arm puller 0 

~/ 
09611-87506-000 

Handle 0 0 

09611..S7701-000 

~ Tie rod end puller 0 

-~ 
09612-1201 0-000 

Steering gear housing 0 
"'"""():) overtlaul 

• 
~ 

09616-0001 0-000 

Steering pinion bearing 0 
adjusting socket 

09636-2001(H)()() 

~ I 
Upper ball joint dust cover 0 0 
replacer 

09737-87001-000 

~ Brake booster push rod 0 
gauge 

~ 
09842-30070-000 

0 
-

EFI inspection wire F • 
A-8 
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APPENDIX • Section c 

~ 
0 c 

!! ~ 
~ • ~ • ~ 
"' ~ 

3 ~ 
c ~ 00 

.. 
~ ~ "' "' ~ 

• ~ i ~ i -11 C> ~ 
Part No. & 

.s 
~ 

~ • 
~ ~ 

Shape 
C> ~ ~ " ~ 

~ .;; 
Part Name ,jj ~ 2 .l' $ 

~ 

0 a_ 0 
0 0 

"' "' "' "' "' 
09842..£7204-000 

~ 
EFC-11 computer check sub 0 
harness 

09842·87704-000 

EFC computer check sub 0 
harness 

• ~ 09860-11011..QOO 

-0 Carburetor screwdriver set 0 

"'"' -~ 
009921-Q001()..()()Q 

~ Spring tension tool 0 0 

li{} 
09950-20017 -ooo 

Universal puller 0 0 
. 

~ 
09956-Q001Q.OOO 

Tightening piece 0 0 0 

• £11 
09990-87702-000 

Engine oil pressure gauge 0 

~ 
09991-ano2..ooo 

~ngine control system 0 
Inspection sub harness 

09991-87703-000 

~=am Tacho pulse pick-up wire 0 

• 
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APPENDIX 

2. 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 torque 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 tnodify these tightening torque when you tighten fasteners made of materials other then 
steel. 
This rule also applies to such instances where bolts are undergoing heat or other stress, such as vibratory 
loads and so forth. 

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 5 = ST Welded 4T 
stamped figure at its 5 = ST bo~ 
head section 7 = 7T 

0 No marl< 4T ' No mark 4T 

Hexagon 
bo~ 

0 Bolt having two ST Stud bolt embossed lines at its 
head section 6T 

' 
Bolt having about 
2mmdeep 6T recess at one 

0 Bolt having three ~ end or both ends 
embossed lines at its 7T 
head section 

.,..,..,, 
2 Identification Method by Part Numbers 

Hexagon Boll Stud Boll 
Part number 9 1 1 1 1-·r Part number 9 1 1 1 1-40620 
example 

LNominal 

example 

Ll_Nanlnal 
length {mm) length (mm) 

Nominal Nominal 
diameter (mm) diameter (mm) 

--j Strength division J -----1 Strength division I 

~I Nominal 10- mllmiNominal 
d1ameter diameter 

Nomainallength I Length I 
-

. 
WFE90-A012 
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APPENDIX 

TIGHTENING TORQUE TABLE FOR GENERAL STANDARD BOLTS & NUTS 
NOTE: 
The table below indicates the tightening torques for those standard bolts and nuts which are not posted 
in the tightening torque table. 

Nominal Standard tightening torque 
Pitch Category diameter mm Target value Tightening range 

mm 
N·m kgf-m fl-lb N·m kgf-m ft-lb 

6 1.0 5.39 0.55 3.98 4.31 - 6.47 0.44-0.66 3.18-4.77 
[5.66] [0.60] [4.34] [4.71 - 7.06] [0.48- 0.72] [3.47- 5.21] 

4T 
12.75 1.30 9.40 10.2- 15.3 1.04-1.56 7.52- 11.28 (Bolt having a mark of 8 1.25 [14.22] [1.45] [10.49] [11.3& 17.06] [1.16- 1.74] [8.39- 12.59] • 4" at its head section) 

Example of part number 
10 1.25 25.50 2.6 18.81 20.4- 30.6 2.08-3.12 15.04- 22.57 

(91CXJ()- 4CXJ()) [28.44] [2.90] [20.98] [22.75-34.13] [2.32 - 3.48] [16.78-25.17] 

12 1.25 47.07 4.8 34.72 37.66 - 56.49 3.84-5.76 27.77-41.66 
[52.96] [5.4] [39.06] (42.36- 63.55] [4.32- 6.48] [31.25- 46.87] 

6 1.0 6.37 0.65 4.70 5.1-7.65 0.52-0.78 3.76-5.64 
[7.35] [0.75] [5.42] [5.66 - 8.83] [0.6- 0.9] [4.34- 6.51] 

5T 
15.69 1.60 11.57 12.55-18.83 1.28-1.92 9.26- 13.69 (Bolt having a mark of 8 1.25 [17.16] [1.75] [12.66] [13.73- 164.66] [1.40-2.10) (":0.13-15.19] ·s· at its head section) 

Example of part number 32.36 3.3 23.87 25.89 - 38.83 2.64-3.96 19.1 - 28.64 
(91CXJ() - SCXJ()) 10 1.25 [35.30] [3.6] [26.04] [28.24 - 42.36] [2.88 - 4.32] [20.83- 31.25] 

12 1.25 
58.64 6.0 43.4 47.07 - 70.61 4.80-7.20 34.72- 52.08 

[65.70] [6.7] [48.46] [52.56 - 78.65] [5.36 - 8.04] [38.77-58.15] 

6 1.0 7.65 0.8 5.79 6.28- 9.41 0.64-0.96 4.63-6.94 
[8.83] [0.9] [6.51] [7.06 -10.59] [0. 72 - 1.08] [5.21- 7.81] 

6T 
19.12 1.95 14.10 15.3-22.95 1.56 -2.34 11.28-16.93 (Bolt having a mark of 8 1.25 [20.59] [2.10] [15.19] [16.48- 24.71] [1.68 - 2.52] [12.15 -18.23] "6" at its head section) 

Example of part number 39.23 4.00 28.93 31.38- 47.07 3.20-4.80 23.15 - 34.72 
(91CXJ()- SCXJ()) 10 1.25 [43.15] [4.40] [31.83] [34.52 -51. 76] [3.52 - 5.28] [25.46- 38.19] 

12 1.25 71.59 7.30 52.80 57.27- 85.91 5.84-8.76 42.24 - 63.36 
[79.43] [8.10] [58.59] [63.55 - 95.32] [6.48 - 9.72] [46.87 - 70.30] 

6 1.0 
10.79 1.10 7.96 8.63- 12.94 0.88- 1.32 6.37-9.55 

[11.76] [1.20] [8.68] [9.41 ·14.12] [0.96 -1.44] [6.94- 10.42] 
7T 

25.5 2.60 18.81 20.4. 30.6 2.08- 3.12 15.04- 22.57 (Bolt having a mark of 8 1.25 [28.44] [2.90] [20.98] [22.75-34.13] [2.32 - 3.48] [16.78-25.17] "7" at its head section) 
Example of part number 51.98 5.30 38.33 41.58 - 62.37 4.24. 6.36 30.67 - 47.95 
(91CXJ0- 7CXJ()) 10 1.25 [57.86] [5.90] [42.67] [46.29- 69.43] [4.72. 7.08] [34.14- 51.21] 

12 12.5 95.12 9.70 70.16 76.1-114.15 7.76- 11.64 56.13-84.19 
[109.97] [10.50] [75.94] [82.38- 123.56] [8.40- 12.60] [60.76- 91.14] 

PTB/1 *0.9071 16.67 1.7 12.3 11.76-21.57 1.2-2.2 8.67- 15.91 

Pipe tapered thread PT1/4 *1.3368 24.52 2.5 18.08 19.61 - 29.42 2.0-3.0 14.46-21.67 
PT3/8 *1.3368 29.42 3.0 21.7 24.52 - 34.32 2.5- 3.5 18.08- 25.32 
PT1/2 *1.8143 29.42 3.0 21.7 24.52 - 34.42 2.5 ·3.5 18.08 - 25.32 

Numerals in [ ] denote those for flange bolts. 
The asterisked mark (*) represents pitch conversion value. 

WFE9().J(l13 
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APPENDIX 

3. TIGHTENING TORQUE 
ENGINE 

Tightening component 

Cylinder head x Spark plug 

Cylinder head x Cylinder head cover 

Cylinder head x Rocker shaft M10 Bolt 

M8 Bolt 

Cylinder head x Cylinder block 

Cylinder head x Water tempurature sensor 
(HD-E engine only) 

Cylinder head x BVSV {HO-C engine only) 

Cylinder head x Water temperature sender gauge 

Cylinder head x Distributor 

Cylinder head x Exhaust manifold 

Cylinder head x Intake manifold 

Cylinder head x Fuel pump (HD-C engine only) 

Cylinder block x Water inlet 

Cylinder block x CrankShaft main bearing cap 

Cylinder block x Oil pump 

Cylinder block x Rear oil seal retainer 

Cylinder block x Water pump 

Cylinder block x Engine mounting bracket 

Cylinder block xTransmission 

Cylinder block x Oil cooler pipe 

Surge tank x Intake air temperature sensor 

Surge tank x Gas filter 

Surge tank x Throttle body 

Crankshaft x Rywheel 

CrankShaft x Crankshaft timing belt pulley 

Intake manifold x Delivery pipe (HD-E engine only) 

Intake manifold x Carburetor (HD-C engine only) 

Exhaust manifold x Exhaust pipe 

Exhaust pipe cl~p 

Engine mounting bracket x Engine mounting (bolt) 

Engine mounting bracket x Engine mounting (nut) 

• Wet base 
** Non-reusable 

A-12 

N·m 

14.7-21.6 

2.9-4.9 

28.4-36.3 

12.7- 16.7 

58.8- 66.6* 

24.5-34.3 

24.5-34.3 

11.8- 19.6 

14.7-21.6 

29.4- 44.1 

14.7- 21.6 

14.7-21.6 

5.9- 8.8 

29.4- 53.9* 

5.9-8.8 

5.9-8.8 

14.7-21.6 

39.2-53.9 

49.0-68.6 

24.5-34.3 

29.4- 39.2 

11.8- 19.6 

14.7-21.6 

78.4- 98.0"'* 

88.2-98.0 

14.7-21.6 

14.7- 21.6 

34.3-49.0 

29.4- 44.1 

29.4- 44.1 

29.4- 44.1 

• 
Tightening torque 

kgf-m ft-lb 

1.5-2.2 10.8- 15.9 

0.3-0.5 2.2-3.6 

2.9-3.7 21.0-26.6 

1.3- 1.7 9.4- 12.3 

6.0- 6.8* 43.4- 49.2" 

2.5-3.5 18.1-25.3 

2.5-3.5 18.1-25.3 

1.2-2.0 8.7-14.5 

1.5-2.2 10.8- 15.9 • 3.0-4.5 21.7-32.5 

1.5-2.2 10.8- 15.9 

1.5-2.2 10.8- 15.9 

0.6-0.9 4.3-6.5 

4.5- 5.5* 32.5- 39.8* 

0.6-0.9 4.3-6.5 

0.6-0.9 4.3-6.5 

1.5-2.2 10.8- 15.9 

4.0-5.5 28.9-39.8 

5.0-7.0 36.2-50.6 

2.5-3.5 18.1-25.3 

3.0-4.0 21.7- 28.9 

1.2-2.0 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 

1.5-2.2 10.8- 15.9 

1.5-2.2 10.8- 15.9 

3.5- 5.0 25.3-36.2 

3.0- 4'.5 21.7-32.5 

3.0-4.5 21.7-32.5 

3.5- 5.5 25.3-39.8 

• 
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APPENDIX 

• Tightening component 
Tightening torque 

N·m kgf-m ft4b 

Oil pump body x Oil cooler 24.5-34.3 2.5-3.5 18.1 - 25.3 

Oil pump x Oil pressure switch 11.8-19.6 1.2-2.0 8.7- 14.5 

Oil pan 6.9-11.8 0.7-1.2 5.1-8.7 

Oil pan x Drain plug 19.6- 29.4 2.0-3.0 14.5-21.7 

Oil pump body x Oil pump cover 7.8- 12.7 0.8-1.3 5.8-9.4 

Oil level gauge guide 18.6- 30.4 1.9-3.1 13.7- 22.4 

Surge tank stay No. 1 14.7-21.6 1.5-2.2 10.8- 15.9 

Surge tank stay No. 2 29.4-44.1 3.0-4.5 21.7-32.5 

Surge tank stay No. 3 14.7-21.6 1.5-2.2 10.8- 15.9 

Camshaft x Camshaft timing belt pulley 14.7-21.6 1.5-2.2 10.8- 15.9 

• Timing belt cover 2.0-3.9 0.2- 0.4 1.4-2.9 

Timing belt tensioner 29.4- 44.1 3.0-4.5 21.7- 32.5 

Crankshaft timing belt pulley x Crankshaft pulley 19.6- 29.4 2.0-3.0 14.5- 21.5 

Ruid coupling x Water pump pulley x Water pump 9.8- 19.6 1.0- 1.8 7.2- 13.0 

Cooling fan x Ruid coupling 4.9-5.9 0.5-0.6 3.6-4.3 

Fuel filter x Fuel hose No. 1 34.3-44.1 3.5-4.5 25.3- 32.5 

Fuel filter x Fuel pipe 34.3- 44.1 3.5-4.5 25.3-32.5 

Fuel hose No. 1 x Delivery pipe 34.3-44.1 3.5-4.5 25.3-32.5 

Connecting rod x Connecting rod cap 34.3 -44.1* 3.5- 4.5"" 25.3- 32.5" 

Clutch cover x Ay wheel 14.7- 21.6 1.5-2.2 10.8- 15.9 

Transmission x Starter motor 49.0-68.6 5.0-7.0 36.2-50.6 

Front pipe x Rear pipe 36.3-51.0 3.7-5.2 26.8-37.6 

Fuel pump x Fuel pipe 34.3-43.1 3.5- 4.4 25.3- 31.8 

• * Wet base 

• 
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CLUTCH (PART & FULL TIME) • 
Tightening component 

Tightening torque 

N·m kgf-m ft-tb 

Flywheel x Clutch cover A/y 14.7-21.6 1.5-2.2 10.8- 15.9 

Clutch release lever SJA x Clutch release lever yoke 29.4- 39.2 3.0-4.0 21.7- 28.9 

TRANSMISSION CASE COVER (PART & FULL TIME) 

Tightening component 
Tightening torque 

N·m kgf-m ft-lb 

14.7- 19.6 1.5- 2.0 10.8- 14.5 
TIM case cover x Transmission case 6.9- 9.8 0.7-1.0 5.1-7.2 

(only three bolts) 

Reverse restriCt pin holder x TIM case cover 29.4-49.0 3.0- 5.0 21.7- 36.2 

Back up lamp switch x TIM case cover 29.4- 49.0 3.0- 5.0 21.7- 36.2 • Set bolt x T 1M case cover 29.4- 44.1 3.0- 4.5 21.7-32.5 

Shift lock plate x T/M case cover 14.7-21.6 1.5-2.2 10.8- 15.9 

Union x TIM case cover 12.7-15.7 1.3-1.6 9.4-11.6 

TRANSMISSION (PART & FULL TIME) 

Tightening component 
Tightening torque 

N·m kgf-m ft-tb 

Cylinder block x TIM case 49.0-68.6 5.0- 7.0 36.2-50.6 

Exhaust pipe support bracket x TIM case 14.7-21.6 1.5-2.2 10.8- 15.9 

Bolt for 5th shift arm x TIM case 39.2- 58.8 4.0-6.0 28.9- 43.4 

Bolt for reverse shift arm x TIM case 34.3-53.9 3.5- 5.5 25.3-39.8 

Front bearing retainer x TIM case 14.7-21.6 1.5-2.2 10.8- 15.9 

Counter shaft 5th gear x Lock nut 98.0- 137.0 10.0- 14.0 72.0- 101.0 • 

• 
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APPENDIX • TRANSFER (PART TIME) 

Tightening component 
Tightening torque 

N·m kgf-m ft-Jb 

T/F adapter case x T/M case 29.4- 44.1 3.0-4.5 21.7-32.5 

T/F low speed input gear x Lock nut 1n.o- 21e.o 18.0- 22.0 130.0- 159.0 

T/F front case x T/F adapter case 29.4-44.1 3.0-4.5 21.7- 32.5 

Bolt for transfer high & Jaw shift fork shaft x TJF front case 18.6- 30.4 1.9-3.1 13.7- 22.4 

Bolt for T/F front drive shift fork shaft x T/F front case 18.6-30.4 1.9-3.1 13.7- 22.4 

Transposition detect switch x T/F front case 29.4- 49.0 3.0-5.0 21.7-36.2 

T IF rear case x T IF front case 29.4- 44.1 3.0-4.5 21.7-32.5 

T/F rear output shaft x Lock nut 137.0- 196.0 14.0-20.0 101.0- 145.0 

Output shaft bearing retainer x T/F rear case 14.7-21.6 1.5-2.2 10.8- 15.9 • Speedometer sleeve lock plate x Output shaft bearing retainer 6.9-9.8 0.7- 1.0 5.1-7.2 

Control shaft lower No. 1 bracket x T/F rear case 29.4-44.1 3.0-4.5 21.7-32.5 

T/F shift lever retainer x Output shaft bearing retainer 14.7-21.6 1.5-2.2 10.8- 15.9 

Control shift lever retainer x Control shaft lower No. 1 bracket 14.7- 21.6 1.5-2.2 10.8- 15.9 

Control shaft x Shift & select shaft No. 1 29.4- 44.1 3.0-4.5 21.7- 32.5 

TRANSFER (FULL TIME) 

Tightening component 
Tightening torque 

N·m kgf-m ft-lb 

T/F oil pump body x T/F adapter case 14.7-21.6 1.5-2.2 10.8- 15.9 

T/F oil strainer tube x T/F oil pump body 6.9-9.8 0.7-1.0 5.1-7.2 

T IF oil pump body x Lock nut 177.0-216.0 18.0-22.0 130.0 - 159.0 

T/F oil strainer x T/F adapter case "14.7- 21.6 1.5" 2.2 1C.8- 15.9 • TJF oil pump cover x T/F adapter case 14.7-21.6 1.5-2.2 10.8- 15.9 

Bolt for differential lock shift fork shaft x T/F front case 18.6- 30.4 1.9-3.1 13.7-22.4 

Bolt for transfer front drive shift fork shaft x T/F front case 18.6- 30.4 1.9- 3.1 13.7-22.4 

T/F output rear shaft x Lock nut 137.0- 196.0 14.0-20.0 101.0- 145.0 

T/F front drive shift lock sleeve x Output shaft bearing retainer 49.0-68.6 5.0-7.0 36.2-50.6 

Bolt for shift preventive x T/F front drive shift lock sleeve 29.4- 44.1 3.0-4.5 21.7-32.5 

PROPELLER SHAFT 

Tightening component 
Tightening torque 

N·m kgf-m ft-lb 

Front differential companion flange x Propeller shaft 58.8-78.5 6.0-8.0 43.4" 57.9 

Rear differential companion flange x Propeller shaft 58.8- 78.5 6.0-8.0 43.4- 57.9 

• 
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FRONT DIFFERENTIAL • 
Tightening component 

Tightening torque 

N-m kgf-m ft-!b 

Front axle housing cover S/A x Differential carrier 17.7-23.5 1.8-2.4 13.0- 17.4 

Front axle housing cover S/A x Rller plug 39.2-58.8 4.0-6.0 28.9-43.4 

Differential carrier x Drain plug 39.2-58.8 4.0-6.0 28.9- 43.4 

Differential carrier support bracket x Differential carrier 98.0-118.0 10.0- 12.0 72.0-87.0 

39.2-53.9 4.0-5.5 28.9-39.8 
Chassis frame x Differential carrier support bracket 39.2-49.0 4.0-5.0 28.9-36.2 

(only right side) 

Bearing cap x Differential carrier 29.4- 49.0 3.0- 5.0 21.7- 36.2 

Differential bearing adjusting nut lock x Bearing cap 3.9-9.8 0.4-1.0 2.9-7.2 

Ring gear x Differential case S/A (with wet condition) 78.5-88.3 R0-9.0 57.9-65.1 

Drive pinion x Lock nut 157.0- 196.0 16.0-20.0 116.0- 145.0 • REAR DIFFERENTIAL 

Tightening component 
Tightening torque 

N-m kgf-m ft-Jb 

Rear axle housing x Differential carrier 53.9. 78.5 5.5-8.0 39.8-57.9 

Filler plug x Rear axle housing 39.2-58.8 4.0-6.0 28.9-43.4 

Drain plug x Rear axle housing 39.2-58.8 4.0-6.0 28.9- 43.4 

Bearing cap x Differential carrier 68.6. 88.3 7.0- 9.0 50.6-65.1 

Differential bearing adjusting nut lock x Bearing cap 3.9. 9.8 0.4-1.0 2.9. 7.2 

Ring gear x Differential case S/A (with wet condition) 78.5. 88.3 8.0-9.0 57.9- 65.1 

Drive pinion x Lock nut 186.0- 226.0 19.0- 23.0 137.0- 166.0 

• 

• 
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APPENDJJ< 

• FRONT AXLE & SUSPENSION 

Tightening component N·m kgf-m ft-lb 

Wheel hub nuts 89.2-118 9.0- 12.0 65.1-87.0 

Knuckle stopper bolt lock nut 78.5-98.0 8.0- 10.0 57.9- 72.0 

Tie rod (Lock nut) 118-167 12- 17 87- 123 

Torsion spring lock nut 68.6-88.3 7.0-9.0 50.6- 65.1 

Lock nut (Axle hub nut) 98.0- 147 10- 15 72- 109 

steering knuckle x Brake mounting support 68.6-88.3 7.0-9.0 50.6- 65.1 ; 

Lock nut (Axle hub nut) x brake drum i 
(Automatic free wheel hub equipped vehicle only ) 4.9-8.8 0.5-0.9 3.6- 6.5 

Axle hub x Hub cover (Free wheel hub body) 58.8-68.6 6.0-7.0 43.4- 50.6 

Free wheel hub body x Free wheel hub cover 7.8- 11.8 0.8-1.2 5.8-8.7 (Free wheel hub equipped vehicle only) • Axle hub x Brake disc 53.9-73.5 5.5-7.5 39.8- 54.2 

Drive shaft x Lock bolt with washer 
14.7-21.6 1.5-22 10.8- 15.9 (Automatic locking hub equipped vehicle only) 

Stabilizer !ink x Stabilizer braket cover 29.4. 44.1 3.0. 4.5 21.7. 32.5 

Anchor arm stopper x Frame 4.9. 7.8 0.5-0.8 3.6-5.8 

Torque arm x Lower arm 39.2-53.9 4.0-5.5 28.9-39.8 

Anchor bolt x Lock nut 68.6-88.3 7.0-9.0 50.6- 65.1 

Shock absorber x Frame 18.6- 30.4 1.9-3.1 13.7- 22.4 

Shock absorber x Lower arm 49.0-68.6 5.0-7.0 36.2-50.6 

Shock absorber x Shock absorber control braket 25.5-38.2 2.6- 3.9 18.8- 28.2 

Shock absorber control braket x Three-stage actuator 2.0-3.9 0.2. 0.4 1.4-2.9 

Suspension upper arm shaft x Frame 102- 128 10.4- 13.0 75.2-94.0 

Suspension upper arm shaft x Upper arm sub assembly 68.6-88.3 7.0-9.0 50.6- 65.1 

• Upper arm x Front spring bumper 9.8- 15.7 1.0-1.6 7.2-11.6 

Upper arm x Upper ball joint 26.5-36.3 2.7- 3.7 19.5- 26.8 

Lower arm x Lower ball joint 55.9-76.5 5.7- 7.8 41.2-56.4 

Steering knuckle x Tie rod end 68.6- 137 7.0- 14 50.6- 101 

Upper ball joint x Steering knuckle 88.3-118 9.0- 12.0 65.1. 87.0 

Lower ball joint x Steering knuckle 88.3-118 9.0- 12.0 65.1 - 87.0 

lower arm x Frame 128- 1n 13- 18 94- 130 

• 
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REAR AXLE & SUSPENSION • Tightening component N·m kgf-m ft~lb 

Rear spring shakle 68.6-88.3 7.0-9.0 50.6- 65.1 

Leaf spring x Frame 118-137 12- 14 87- 101 

"U"bolt 58.8-78.5 6.0-8.0 43.4- 57.9 

Rear shock absorber x Frame 18.6- 30.4 1.9-3.1 13.7- 22.4 

Rear shock absorber x ·u· bolt seat 34.3-53.9 3.5-5.5 25.3-39.8 

Rear shock absorber x shock absorber control bracket 25.5" 38.2 2.6-3.9 18.8- 28.2 (Three stage damper only) 

Rear axle housing x Backing plate 39.2-49.0 4.0-5.0 28.9-36.2 

Rear spring bumper x Frame 14.7-21.6 1.5-2.2 10.8- 15.9 

Rear shock absorber x Frame (Lock nut) 18.6- 30.4 1.9-3.1 13.7-22.4 

Shock absorber x Actuator (Three stage damper only) 2.0-3.9 0.2- 0.4 1.4-2.9 • BRAKE 

Tightening component N·m kgf-m ft-lb 

Brake tube (Flare nut) 12.7- 17.7 1.3- 1.8 9.4- 13.0 

Air bleader plug 8.8-12.7 0.9-1.3 6.5-9.4 

Brake pedal x Brake pedal braket 14.7-21.6 1.5-2.2 10.8- 15.9 

Stop lamp switch lock nut 17.7-29.4 1.8-3.0 13.0- 21.7 

Brake booster push rod x Clevis 12.7±2.6 1.3±0.2 9.4±1.9 

Brake mounting support x Steering knuckle 68.6-88.3 7.0-9.0 50.6-65.1 

Brake mounting support x Stud bolt 39.2-49.0 4.0-5.0 28.9-36.2 

Brake mounting support x Galiper body 31.4-41.2 3.2-4.2 23.1 - 30.4 

Brake hose x Caliper body 20.6-26.5 2.1-2.7 15.2- 19.5 

Wheel cylinder x Brake tube 12.7- 17.7 1.3- 1.8 9.4- 13.0 

Backing plate x Wheel cylinder 7.8-11.8 0.8-1.2 5.8- 8.7 

Shoe x Automatic adjusting lever pin 2.55-4.9 0.26-0.5 1.88-3.62 • Parking brake shoe strut (screw) 2.6-3.9 0.26- 0.4 1.88-2.9 

Wheel hub nut 88.3- 11.8 9.0- 12.0 65.1-87.0 

Master cylinder piston set bolt 6.9- 10.8 0.7-1.1 5.1-8.0 

Master cylinder reservoir hose band 5.4-6.9 0.55-0.70 4.5-5.1 

Master cyllnder x Brake booster 10.2- 15.3 1.04- 1.56 7.52- 11.3 

Master cylinder x Brake tube 12.7- 17.7 1.3- 1.8 9.4- 13.0 

Brake booster lock nut x Adjust nut 20.4- 30.6 2.08-3.12 15.1 - 22.5 

Brake booster x Dash panel 9.8-15.7 1.0- 1.6 7.2- 11.6 

Parking brake control handle x Floor panel 9.8-15.7 1.0- 1.6 7.2- 11.6 

Parking brake control handle x Lock nut 3.9-6.9 0.4-0.7 2.9-5.1 

P&B valve x Foor panel 5.9-9.8 0.6-1.0 4.3- 7.2 

P&B valve x Brake tube 12.7- 17.7 1.3- 1.8 9.4- 13.0 • 
A-18 
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APPENDIX 

• STEERING 

Tightening component N·m kgf-m ft-lb 

Steering gear housing x 011 filler plug 2.0-3.9 0.2- 0.4 1.4-2.9 (Except powt::r steering equipped model) 

Steering gear box x Pressure tubes 39.2-49.0 4.0-5.0 28.9- 36.2 (Only power steering equipped model) 

Steering wheel x Steering shaft 29.4- 49.0 3.0-5.0 21.7. 36.2 

Steering shaft x Intermediate shaft 24.5-34.3 2.5-3.5 18.1-25.3 

Steering hole cover x Floor panel 3.9-6.9 0.4-0.7 2.9-5.1 

Steering colum tube x Brace (Instrument panel) 14.7-21.6 1.5-2.2 10.8- 15.9 

Steering colum tube x Steering hole cover 
3.9-6.9 0.4- 0.7 2.9-5.1 (Tilt steering ezuipped model only) 

Steering support x long nut 
12.7 1.3 9.4 (Tilt steering equipped model only) • Steering lever x long nut 29.4- 49.0 3.0-4.5 21.7-36.2 

(Tilt steering equipped model only) 24.5-34.3 2.5-3.5 18.1 - 25.3 

Steering relay rod x Tie rod 68.6- 137 7.0-14.0 50.6- 101 

Idler arm support pin x Frame 34.3-53.9 3.5-5.5 25.4- 39.6 

Idler arm support pin x Idler arm assembly 106- 167 12.0- 17.0 87- 123 

Idler arm x Relay rod 49.0-68.6 5.0-7.0 36.2- 50.6 

Pitman arm x Relay rod 68.6- 137 7.0- 14.0 50.6- 101 

Tie rod x Steering knuckles 68.6- 137 7.0- 14.0 68.6- 137 

Wheel hub nuts 88.3-118 9.0- 12.0 65.1 - 87.0 

Steering gear housing x Frame 73.5- 103 7.5- 10.5 54.2-75.9 

Steering gear housing x Pitman arm 147-196 15.0-20.0 109- 145 

Cross shaft adjust screw x Lock nut 19.6-34.3 2.0- 3.5 14.5- 25.3 

Intermediate shaft x Steering gear housing 24.5-34.3 2.5-3.5 18.1 - 25.3 

• Idle pulley x Vane pump bracket 34.3-49.0 3.5-5.0 25.3-36.2 

Vane pump x Pump front stay 34.3-49.0 3.5-5.0 25.3-36.2 

Vane pump x Pulley 34.3-53.0 3.5-5.4 25.3-39.1 

Vane pump bracket x Engine M8 9.8-15.7 1.0- 1.6 7.2-11.6 
M10 34.3- 44.1 3.5-4.5 25.3-32.5 

Pump front stay x Tube support bracket 9.8- 15.7 1.0- 1.6 7.2- 11.6 

Tube support bracket x Clamp 3.9- 6.9 0.4-0.7 2.9-5.1 

Vane punp x Union bolt 44.1 - 53.9 4.5-5.5 32.5-39.8 

Tube support brake! x Tube support bracket 9.8- 15.7 1.0-1.6 7.2- 11.6 

Drive belt tension adjust bolt x Lock nut 9.8- 15.7 1.0-1.6 7.2- 11.6 

Vane pump front stay x Adjusting strut 34.3- 44.1 3.5-4.5 25.3-32.5 

Adjusting strut x Adjusting bar 68.6-88.3 7.0-9.0 50.6- 65.1 

Vane pump x Vane pump bracket 49.0-68.6 5.0-7.0 36.2-50.6 

• A-19' 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


APPENDIX 

BODY & OTHERS • 
Tightening component N·m kgf-m ft-lb 

Frame x Body 41.2-63.7 4.2-6.5 30.4-47.0 

Front bumper x Body 29.4- 44.1 3.0- 4.5 21.7- 32.5 

Front bumper guard bar x Body 29.4- 44.1 3.0- 4.5 21.7-32.5 

Rear bumper x Body 18.6- 30.4 1.9-3.1 13.7- 22.4 

Front seat x Body 29.4- 44.1 3.0- 4.5 21.7- 32.5 

Rear seat x Body 19.6- 29.4 2.0-3.0 14.5-21.7 

Front seat belt x Body 28.4- 53.0 2.9- 5.4 21.0-39.1 

Rear seat belt x Body 28.4-53.0 2.9- 5.4 21.0-39.1 

Exhaust manifold x Front exhaust pipe 34.3-49.0 3.5-5.0 25.3-36.2 

Front exhaust pipe x Tail pipe 36.3-51.0 3.7- 5.2 26.8-37.6 

Front exhaust pipe x Catalyst converter 36.3-51.0 3.7- 5.2) 26.8-37.6 • Catalyst converter x Tail pipe 36.3-51.0 3.7-5.2 26.8-37.6 

• 

• 
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APPENDIX 

• 4. SPECIFICATIONS 
PRE-DELIVERY INSPECTION SPECIFICATIONS 

Items Specifications 

195R15 SID: 1.6/2.1, Full load: 1.6/2.3 
Tire Inflation Pressure Front/Rear 

bar 225/70R15 SID: 1.6/2.1, Full load: 1.6/2.3 

195!80R15 sm 1.6/2.1, Full load: 1.6/2.3 

Spare tire inflation pressure 2.3 

Wheel nut tightening torque N-m (kgf-m) 88.2- 117.6 (9- 12) 

Accelerator pedal free play mm 1 - 5 

HD-C 650± 50 
Engine idling speed rpm 

HD-E 850± 50 

• Capacity dm' 3.8 
Engine oil 

Grade API SE or higher 

Capacity dm' 1.7 

Transmission oil Grade API GL-3 or GL-4 

Viscosity SAE-75W-90 

Capacity dm' Part time: 1.4, Full time: 1.7 

Transfer oil Grade API GL-3 or GL-4 

Viscosity SPE.-75W-90 

dm' 
Front: 0.9 

Capacity 

Differential oil Rear: 1.95 

Grade API GL-5 

Viscosity SAE 90 or sow..go 

Brake fluid Grade FMVSS1 16DOT3 or SAE J1703 

• Free travel mm 1 -3 
Brake pedal (While engine is running) 

ReseNe traver mm Not less than 80 

Clutch pedal free travel mm 18-27 

Parking brake working travel Should "set" within 4-6 notches When apply 25 kgf by hand 

• A-2V 
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APPENDIX 

TUNE-UP SPECIFICATIONS • Drive belt deflection when pressed with a force of 98N (10 kgf) 
Atternator New belt 4-Smm 

Used belt 5-6mm 

Coolant capacity w/heater 5.5 dm3 

[Excluding 1.0 dm~ for reserve tank] [5.8 dm3 for tropical specifications] 

Engine oil capacity 
Whole amount 3.8 dm3 

When only oil is changed Full level 3.3 dm3 

Low level 2.3 dm3 

When oil and filter are changed 3.5 dm3 

NOTE: 
For the oil cooler-equipped engine, add 79 cm3 

for whole amount. 

Valve clearances (hot) 
Intake 0.25 ± 0.05 mm • Exhaust 0.33 ± 0.05 mm 

[Reference (cold)] 
Intake 0.18 mm 

Exhaust 0.25 mm 

Spark plugs 

I Manufacturer NIPPONDENSO NGK CHAMPION 

Type 
K20PR- U11 BKR6E- 11 RC9YC4 
K22PR- U11 BKR?E-11 RC7YC4 

Thread M14 x 1.25 

Spark plug gap mm 1.0- 1.1 

Ignition timing B.T.O.C. 3 ± ~/100 rpm or less 
(However, engine revolution must be stable.) 

Idle speed 

[ Engine type HO-C HO-E 

[Idle speed 'Pm 850 ±50 850 ±50 
' • 

Fast idle speed adjustment (HO-C) 
1300 - 2000 rpm Full position 

Throttle positioner touch revolution (rpm) 

i 
HO-C 

I 
HD-E (General) 

I 
HD-E (US) 

I 1500 ±50 rpm 
I 

1800± 50 rpm 1600 ± 100 rpm 
I ' 
ThrottJe positioner operating time HO-C 0.5 - 5.0 seconds 

HO-E 0.5 - 5.0 seconds 

Compression pressure at 3000 rpm Standard 1373 kPa {14.0 kgf/cm~ 

Minimum 1030 kPa (10.5 kgf/cm~ 

Difference between cylinders 14 7 kPa { 1.5 kgf/cm~ 

• 
A-22 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


APPENDIX 

• Engine type 
HO-C HO-E 

Item 

Fuel tank 
Capacity liter 60 60 

Location Urx::lemeath rear seat floor Underneath rear seat floor 

Fuel pipe material Rubber and steel tube Rubber and steel tube 

Fuel pump type Diaphragm type Electromotor type 

Fuel filter type Riter paper type Riter paper type 

Fuel Manufacturer Aisan industry -
System 

Carburetor Type Down draft. 2-barrel type -
Venturi diameter mm 21,28 -
Choke valve type Wax type automatic choke -

Fuel injection device - Electronic type 

• Type of nozzle retainer - With cushion rubber type 
Injection 

Electronically-controlled nozzle or Nozzle type -
Injector throttle type 

Injection pressure kPa (kgflcrrt) - 250 (2.55) 

Voltage v 12 [Negative ground] 12 [Negative ground] 

Type Battery ignition type Battery ignition type 

Ignition timing 0 /rpm B.T.D.C. 3 ± 2/850 ±50 B.T.O.C. 3 ± 2/850 ±50 

Rring order 1<~-4-2 1-3-4-2 

Distributor type Full-transistorized type Full-transistorized type 

Ignition Breaker type - -•ystem 
Distributor 

Performance Centrifugal type 00/600 rpm 15°/3000 rpm 0" /600 rpm 12" 13000 rpm 

Engine 
of timing 
advancing 00/-13.3 kPa (-100 mmHg) 00/·20.0 kPa (·150 mmHg) 

electrical mechanism Vacuum type 1SC/-53.3 kPa (-400 mmHg) 10°/-56.0 kPa ( -420 mmHg) 
system 

Manufacturer CHAMPION NIPPONDENSO NGK • Spark plug Type RC9YC4 K20PA-U11 BKR6E-11 

Thread M14 x 1.25 M14 X 1.25 M14 x 1.25 

Spar!< plug gap mm 1.0- 1.1 1.0- 1.1 1.0- 1.1 

General specifications 36B20A (*'55824R) 36B20R (*155B24R) 

Type European specifications 36B20R ("155B24R) 36B20R (*155B24A) 

Battery Australian specifications 36820R 36B20R 

Capacity General specifications 28 ('36) 28 ('36) 

AH European specifications 28 ('36) 28 ('36) 
(5 Hr) 

Australian specifications 28 28 

• A-23' 
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APPENDIX 

ENGINE SPECIFICATIONS • Engine type 
HO·C HD-E 

Item 
Type Petrol, 4-cycle Petrol, 4-cycle 

Mounting location Front Front 
Number of cylinders and arrangement 4-Cylinder-in-line, 4-cylinder-in-line, 

~ounted longitudinally mounted longitudinally 

Combustion chamber type Pent roof type Pent roof type 

Valve mechanism Belt-driven, SOHC Belt-driven, SOHC 
Bore x stroke mm 76 X 87.6 76 X 87.6 
Compression ratio 9.5 ± 0.3 9.5 ± 0.3 
Compression pressure kPa (kgf/cm ) - rpm) 1373 (14.0)- 300 1373 (14.0)- 300 

SAE net kW/rpm 
General 

63/6000 -specifications 
Maximum 

EEC kW/rpm Australian - 70!5700 output specifications 

EEC DIN kW/rpm European 
63/6000 70/5700 specifications 

SAE net kW/rpm General 
12613500 -Engine specifications • proper Maximum Australian 

torque EEC kW/rpm specifications - 128/4800 

EEC DIN kW/rpm European 12613500 128/4800 specifications 
~dimensions 

*693 X 596 X 6S5 693 X 537 X 673 [Length x width x height] mm 
Service engine weight kg 96 95 
Number of piston Compression ring 2 2 
rings Oil ring 1 1 

Intake 
Open ~BTDC ~BTDC 

Valve timing 
Close 48~ ABDC 48° ABDC 

Open 43° BBDC 43° BBDC 
Exhaust 

Close 1° ATDC 1° ATDC 

Valve clearance [HOT] 
Intake 0.25 0.25 mm 
Exhaust 0.33 0.33 

Idling speed 'pm 850 ±50 850± 50 
Blow-by gas recirculating system Closed type Closed type 
Lubricating method Fully-forced feed method Fully-forced teed method • Oil Pump type Trochoid type Trochoid type 

Lubri- Oil filter type Full-ilow fitter type, filter paper type Full-flow filter type, filter paper type 
eating Whole 3.8 3.8 
System 

Lubrication oil When only oil is changed 3.3 3.3 
capacity dm' When oil and oil fitter are 

changed 3.5 3.5 

Cooling method V-belt driven type V-belt driven type 

Radiator type Corrugation type forced circulation Corrugation type forced circula1"1on 

Cooling Coolant capacity 5.5 5~ 
System {Vehicle with front heater) dm' (excluding1.0 cnr in reserve tank) {excluding1.0 drrf in reserve tank) 

Water pump type Centrifugal type, ·v· Centrifugal type, "V" 
belt-driven tank belt-driven tank 

Thermostat type Wax pellet type Wax pellet type 

Ai' Type Filter unwoven fabric type Filter paper type 
cleaner Number 1 1 

• For GCC specifications: 693 x 602 x 685 • 
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APPENDil 

• CHASSIS SPECIFICATIONS [ ] : General specificatio1 

Items Specifications 

Type 5-Speed, synchromesh 

1st 3,752 (34/23 X 33/13) 

2nd 2,182 (34/23 X 31/21) 
TRANSMISSION Gear ratio 3rd 1,428 [1,529] 

(tooth number) 
41h 1,000 

5th 0,865 (34/23 X 24/41) 

Reverse 3.942 (34/23 X 23/12 X 32/23) 

TRANSFER Gear ratio 
High 1,000 

Low 1,754 (32/33 X 38/21) ... part time only 

DIFFERENTIAL Gear ratio 5,285{37{1) 

Toe-in 4mm I 

• Suspension Type 
Front Double wish bone Camber ,. 

Caster 2" 

SUSPENSION Rear Rigid 

Spring 
Front Torsion bar 

Rear Leaf spring 

Shock absorber 
Front Double-acting telescopic type 

Double-acting telescopic type 

STEERING 
Type Ball-nut type 

Over all gear ratio 24.2, 18.4 (With power steering) 

Type 
Front Disc, (Option: Ventilated rotor) 

Drum (Leading and Trailling) 
BRAKES Service brake system Vacuum booster, Power-assisted 

Emergency brake system Front/Rear sprit, hydraulic circuits 

Parking brake system Mechanical hand operation which applies to rear wheels. 

Tire size 195R15, 225/70R15, 195/80R15 

WHEEL& RIM 
Inflation pressure bar Front: 1.6, Rear: 2.3 

• Rim 
Size 15 X 655 

Off-set 19mm 

Candescent 45/40 

Head lamp w Halogen 60155 

Yellow 45/40 

Front lamp w Clearance 5 (White) 

21 (Amber) 

BULB 
Side tum signal lampW 5 (Amber) 

I Stop/tail 21!5 (Red) 

Rear lamp Wj Turn Signal 23 (21: for European) 

21 (White) 

License plate lamp w 5 

Rear fog lamp w 21 

Interior lamp w 10 

luggage room lamp w 8 

• A-25~ 
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APPENDIX 

ENGINE MECHANICALS • Timing belt pulley Wear limit Camshaft 119.80 mm 

Crankshaft 59.37 mm 

Timing belt tension spring Free length 46.5mm 

Installation load 

Camshaft Oil clearance (cylinder head-to-camshaft) 0.035 - 0.076 mm 

Maximum limit 0.17 mm 

Thrust clearance 0.1-0.25 mm 

Maximum limit 0.45mm 

Journal diameter 

Fuel pump cam diameter 
Minimum 42.65 mm 

Fuel pump cam stroke 

Standard S.Omm 

Minimum 4.Bmm • Valve cam lobe height 
Intake Standard 33.08 - 33.28 mm 

Minimum 32.9mm 

Exhaust Standard 33.00 - 33.20 mm 

Minimum 32.85 mm 

Maximum circle runout 0.03mm 

Cylinder head Warpage Cylinder block side 0.10mm 

Intake manifold side 0.10mm 

Exhaust manifold side 0.10mm 

Valve seat angle Intake 30-45-70" 

Exhaust 20-45-700 

Valve contacting angle 450 

Valve seat contacting width 
Standard 1.4 mm 

Allowance 1.2- 1.6 mm 

Maximum valve seat recession O.Smm • Valves Valve stem diameter Intake valve 6.560 - 6.580 mm 

Exhaust valve 6.555 - 6.575 mm 

Valve length Intake valve 112.8 mm 

Exhaust valve 114.5 mm 

Valve face angle 45.5° 

Valve stock thickness {Minimum) 
Intake O.Bmm 

Exhaust 1.0mm 

Valve stem oil clearance 
Intake Standard 0.020 - 0.060 mm 

Maximum 0.080 mm 

Exhaust Standard 0.025 - 0.065 mm 

I Maximum - 0.090 mm - • 
A-26 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


APPENDIX • Valve springs Free length Standard 45.2 - 46.0 mm 

Minimum 44.3 mm 

Installed tension at 38.0 mm 258.9 N (26.4 kgf) 

Maximum out-of-squareness 1.6 rrvn 

Valve rocker arm and Oil clearance Standard 0.012- 0.053 mm 
valve rocker shaft 

Maximum 0.08 mm 

Valve rocker arm bore diameter 19.500- 19.521 

Valve rocker shaft outer diameter 19.468- 19.488 mm 

Valve rocker arm spacer Free width 22.00mm 

Exhaust manifold Warpage 0.1 mm 

Intake manifold Warpage Cylinder head side 0.1 mm 

Cylinder block Maximum cylinder head surface warpage 0.1 mm 
Cylinder bore diameter 

Standard 76.000 - 76.030 mm • 0/S 0.2!5 76.250 - 76.280 mm 

Bore honing angle 35±5° 

Coarse degree 1-4 z 
Piston, piston pin and Piston-to-cylinder bore clearance 
piston rings Standard 0.025 - 0.045 mm 

Maximum limrt 0.11 mm 

Piston ring groove--to-piston ring side 
clearance 

Standard. No. 1 0.03 - 0.07 mm 

No. 2 0.02 - 0.06 mm 

Maximum 0.12mm 

Piston ring thickness 
Standard No. 1 1.17-1.19 mm 

No. 2 1.47-1.49mm 

Piston, piston pin and Piston ring end gap 
piston rings Standard No. 1 0.27 - 0.42 mm 

• No.2 0.35-0.50 mm 

0.1 0.20- 0. 70 mm 

Maximum No. 1 0.7mm 

No.2 O.Bmm 

0.1 1.0mm 

Piston pin-to-connecting rod interfe1ence fit 0.012- 0.044 mm 

Piston-to-piston pin clearance 0.005 - 0.011 mm 

Flywheel Runout Maximum 0.1 mm 

Connecting rod Big end thrust clearance 
Standard 0.15-0.4 mm 

Maximum 0.45 mm 

Maximum bend 0.05mm 

Maximum twist 0.05 mm 

• A-Z( 
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APPENDIX 

Crankshaft Crankpin journal oil clearance 0.020 - 0.044 mm • Main journal Oil clearance 0.024 - 0.042 mm 

Crankpin journal diameter 44.976 - 45.000 mm 

Main journal diameter 49.976 - 50.000 mm 

Thrust clearance Standard 0.02 - 0.22 mm 

Maximum limit 0.30mm 

RunoutMaximum 0.06mm 

Thermostat valve Operating temperature 
(HD-C) ON 63°C or more 

OFF ssoc or less 

• 

• 

• 
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APPENDIX 

• FUEL SYSTEM 

Carburetor Roat level Dimension assumed Bmm 
by its own weight 

Lip dimension 1.6mm 

Throttle valve closed angle 
Primary go 

Secondary 20' 

Throttle valve fully opened angle 
Primary 90' 

Secondary 80' 
Kick-up angle 23" 

Secondary touch angle 50" . Opening degree of throttle valve at a time 11.4° 
when it is set to idling state by means of 
throttle adjust screw 

• . Opening degree of throttle valve at a time 16.0° 
when throttle positioner is operating 

Number of backing-off of idle mixture 
41

/ 2 rev 
adjusting screw 

Solenoid valve resistance 80-100!2 

Outer vent resistance 30-450 

Fuel pump (HO-C) Suction force at 300 rpm 13.3 kPa (100 mm Hg) or more 

Push rod length Standard 87.95- 88.25 mm 

Minimum 87.000mm 

Push rod stroke Standard S.Omm 

Minimum 4.8mm 

"'''"'"" LUBRICATION SYSTEM 

Oilpumr: Compression spring free length 57mm 

Body clearance 0.20 - 0.28 mm 

• Tip clearance 0.16- 0.24 mm 

Side clearance 0.035 - 0.085 mm 

Oil pressure idling 19.6 kPa (0.2 kgf/cm2
) or more 

3000 rpm 24.5 - 490.4 kPa (0.25 - 5.0 kgf/cm~ 

• A-29' 
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APPENDIX 

COOLING SYSTEM • Radiator cap Relief valve opening pressure 
73.6-103.0 kPa (0.75- 1.05 kgt/cm2) Standard 

Minimum 58.8 kPa (0.6 kgf/cm2
) 

Thermostat Valve opening temperature 
General a2- asoc 
specifications 

European 76- eeoc 
specifications 

Valve lift General 8.5 mm or more at 98.,C 
specifications 

European 8.5 mm or more at 91°C specifications 

IGNITION SYSTEM 

Ignition timing No sub vacuum timing advance takes BTOC 3 ± 2" 
place. Engine revolution must be stable at 
1000 rpm or less • High-tension cord Resistance Maximum 15 kn per cord 

Distributor Air gap between signal rotor and signal 0.2-0.4 mm 
generator 

Ignition coil Primary coil 1.35- 1.65 .nat ZOOC 

Secondary coil 22 - 30 k n at :zooc 

• 

• 
A-30 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


APPENDIX 

• EFI SYSTEM (General specifications) 

Fuel pressure regulator Fuel pressure at No. vacuum 225 - 275 kPa (2.3 - 2.8 kgf/cm~ 

Injector Resistance at 20"C 11.0-15.0ll (approx.) 

Injection amount (approx.) 152- 168 cm3/60 seconds at 20°C 

Difference between each injector 5 cm3 or less 

Fuel leakage Less than one drop of fuel per minute 

EFI main relay Injector Between terminals CD - ® 60-850. 
relay @-@ Infinity 

Fuel pump relay Between terminals <D -® 70-900 
®-@ Infinity 

• Idle-up vsv Resistance 30 - so n at 20°C 

Throttle position sensor Resistance 
Between terminals @ - @ 

Throttle valve 0.2 n or less at 20"C 
closed fully 

Throttle valve 10 kQ or more at 20"C opened fully 

Between terminals bH - bA 
Throttle valve 1 0 kQ or more at 2Q°C 
closed fully 

Throttle valve 5 n or less at 20"C opened fully 

Fuel pump Fuel flow amount 235 cm3 or more/15 seconds 

Cooling water temperature Resistance 

so·c 0.322 ± 0.1 k!l 

oo•c 0.584 ± 0.2 k!l 

Water temperature sensor 40°C 1.14±0.3kn 

• Intake air temperature 
sensor 20°C 2.45± 0.5 kQ 

o·c 5.88± 1.5 kQ 

-20"C 16.2 ± 3.2 kn 

Pressure sensor 
Output between SST terminals @-®(ground) (When engine is stopped.) 

I Measuring point 
Atmospheric pressure f--- Voltage v 

Altitude (height above sea level) kPa (mm Hg) 
m 

0 101.3 (760) 3.2-4.0 

500 95.5 (716) 3.1-3.8 

1000 89.9 (674) 3.0- 3.6 

• A-31' 
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APPENDIX 

ECU CONNECTORS 
(General specifications) 

No. Contents of connection 

1 Power ground 

2 Injector 

3 Battery +8 (Main relay) 

4 Battery +B (Back-up) 

5 Idle-up VSV 

6 Feedback check. terminal 

7 Ignition coil (negative) 

B Starter switch 

9 Test terminal 

10 Idle switch 

11 Electric load signa! 

12 Sensor power supply (approx. SV) 

13 Pressure sensor 

14 Intake air temperature sensor 

15 14 13 12 11 10 9 B 7 

30 29 28 27 26 25 24 23 22 

ECUside 

• 
No. Contents of connection 

15 Cooling water temperature sensor 

16 Power ground 

17 Injector 

18 Battery +B (Main relay) 

19 Check engine lamp 

20 Fuei pump relay 

21 Engine ground 

22 Pressure sensor ground 

23 Air conditioner magnet clutch 

26 Vehicle speed sensor 

28 Power switch • 
29 Oxygen sensor 

30 Sensor ground 

6 5 4 3 2 1 

21 20 19 18 17 16 

• 

• 
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• 

• 

• 

• 

VOLTAGES AT ECU WIRING CONNECTORS 
(General specifications) 

Terminals STD vOltage or Conditions resistance 

(1)- (21) Less than 1 0. Ignition switch OFF. 

Less than 1V Ignition switch OFF (after more than one minute). 
(2) -(21) About battery Ignition switch ON. voltage 

Less than 0.1V Ignition switch OFF (after more than ten seconds). 
(3) -(21) About battery Ignition switch ON. 

voltage 

(4) -(21) About battery At all times (Measured voltage is lower than specified voltage 
voltage only during starting period.) 

About battery Engine fully warmed up. All accessary switches turned OFF. 
voltage 

(5)- (21) 
Less than 3V Idle-up VSV ON. 

4.5- 5.5V 
Ignition switch ON. T-terminal shorted with ground terminaL 

Less than 1V 
Throttle valve fully closed. 

(6) -(21) 

0 - 4.5 to 5.5V Ignition switch ON. T-terminal shorted with ground terminaL 
(Measured Engine revolution speed builds at 3000 rpm after it has fully 
voltage varies) warmed up. 

Less than O.W Ignition switch OFF. 
(7)- (21) About battery Ignition SWitch ON. voltage 

(B) -[21) 
Less than 0.1V Ignition SWitch OFF. 

More than SV When ignition switch is set to ST position. 

Less than 0.1V lgnttion switch OFF. 
(9)- (21) About battery Ignition switch ON. 

voltage 

Less than 0.5V Ignition switch ON. Throttle valve fully closed. 
(10)- (21) About battery Ignition switch ON. Throttle valve fully opened. voltage 

Less than 0.1V 
Ignition switch ON. Headlamp SWitch and/or defogger switch 

(11)- (21) OFF. 
More than 9V Ignition switch ON. Headlamp switch and/or defogger switch ON. 

(12)- (22) 
Less than 0.1V Ignition switch OFF. 

4.5- 5.5V Ignition SWitch ON. 

(13)- (22) 3.2- 4.0V 
Ignition switch ON. Atmospheric pressure is 101.3 kPa 
(760 mmHg). 

Ignition switch ON. Air temperature inside surge tank: (14)- (30) 1.5 * 3.0V 2ooc 

(15)- (30) 0.40- 0.65V 
Ignition switch ON. After engine has been warmed up fully. 
(Cooling water temperature: 80 • OOOC. 

(16) -(1) Less than 1n Ignition switch OFF. 

Less than 1V Ignition switch OFF (after more than one minute). 
(17)-[21) About battery lgnu·,on switch ON. -

voltage 

A-33' 

APPENDIX 

Remedies 

Proceed to flow 
chart{2). 

Check power 
supply. 

Check power 
supply. 

Check power 
supply. 

Check power 
supply. 

Check idle-up 
vsv control. 
Proceed to flow 
chart(2). 

Check diagnos'1s 
code. 

Oxygen sensor 
system. 

Check power 
supply. 

Check power 
supply. 

Check T*terminal 
wiring. 

Throttle position 
sensor system. 

Check idle--up 
VSV control. 

Check vee 
wiring. 

Check pressure 
sensor. 

Check intake air 
temperature 
sensor. 

Check cooling 
water 
temperature 
sensor. 

Proceed to flow 
chart (2). 

Check/repair 
injector power 
supply. 
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APPENDIX 

Terminals 
STD voltage or 

Conditions Remedies resistance • Less than 0.1Y Ignition switch OFF. Check/repair 
(18)- (21) About banery Ignition switch ON. 

ECU power 
voltage supply. 

Less than 3V Ignition switch ON. (Check engine lamp illuminated.) Check power 
(19). (21) About battery Engine is rotating. (Check engine lamp not illuminated). 

supply for check. 
voltage engine lamp. 

Less than 1V Ignition switch ON. Fuel pump is operating. Check/repair fuel 
(20). (21) About battery Ignition switch ON. Fuel pump is stopped. 

pump power 
voltage supply. 

(21)- Engine ground Less than 0.2!:1: Ignition switch OFF. Check ground 
wiring. 

(22). (21) Less than 0.50: Ignition switch OFF. Replace ECU. 

(23). (21) About battery Engine is rotating. Air conditioner compressor is rotating. Check air 
voltage (Genuine air conditioner--equipped vehicle.) conditioner wiring. 

0 to Approx Ignition switch ON. Check speed (26). (21) battery voltage When vehicle is moved. (Measured voltage changes 4 times for sensor 
movement of 1.5 m.) 

About battery Ignition switch ON. Throttle valve fully closed. Check throttle (28). (21) voltage 

Less than 0.5V Ignition switch ON. Throttle valve fully opened. 
position sensor. • 

Less than 0.1V Ignition switch ON (after more than 60 seconds). Check oxygen 

(29)- (21) 
sensor. 

Voltage varies After engine has warmed up fully. When engine revolution is Check fuel 
within 0 - 1.0V. held at 3000 rpm for more than two minutes: system. 

(30). (21) Less than 1f.! Ignition switch ON. Proceed to flow 
chart(2). 

"""'"""' 

• 

• 
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APPENDIX 

• EFI SYSTEM (U.S. specifications) 

Fuel pressure regulator Fuel pressure at No. vacuum 225 • 275 kPa (2.3 - 2.8 kgf/cnf) 

Resistance at 2Q<'C no- 1s.o n (approx.) 

Injector Injection amount{approx.) 152- 168 cm3/60 seconds at 20"C 

Difference between each injector 5 cm3 or Jess 

Fuel leakage Less than one drop of fuel per minute 

EFI main relay Injector Between terminals <D -@ 60-SS.Q 
relay @-@ Infinity 

Fuel pump relay Between terminals <D -® 70-90!1 
@-@ Infinity 

• Idle-up VSV Resistance so -so n at 2ooc 
Resistance 

Between terminals @ - @ 
Throttle valve 0.2 n or less at 2QOC 
closed fully 

Throttle valve 1 0 kn or more at 200C Throttle position sensor opened fully 

Between terminals ® - @ 
Throttle valve 10 k.Q or more at 20°C 
closed fully 

Throttle valve 
5 n or less at YC opened fully 

Fuel pumo Fuel flow amount 235 cm3 or more/15 seconds 

Cooling water temperature Resistance 

80"C 0.322 ± 0.1 kO. 

Water temperature sensor so•c 0.584 ± 0.2 kO. 

• Intake air temperature 
sensor 40°C i.14±0.3k0. 

20°C 2.45 ± 0.5 kO. 

o·c 5.88 ± 1.5 kO. 

-20·c 16.2 ±3.2 kQ 

Pressure sensor 
Output between SST terminals@-@ (ground) (When engine is stopped.) 

.I Measuring point 
Atmospheric pressure 

I Altitude (height above sea level) kPa (mmHg) Voltage v 
m 

0 101.3 (760) 3.2-4.0 

500 95.5 (716) 3.1-3.8 

1000 89.9 (674) 3.0-3.6 

-

• A-35~ 
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APPENDIX 

ECU CONNECTORS 
(U.S. specifications) 
The figure below shows the arrangement of the ECU connector terminals. 

ECU side 

llJ u ~\13\12\11~ Q6i51)13bQ 21 1 20 1/\18 V 
42 1 41 1 4o 1 39 1 38 37I36I/I34\33\32V\3o\29 27 26 / 22 

SST side 

® 

Table Showing ECU Connections (US Specification) 

Terminal Contents of connection Terminal Contents of connection code code 

1 Main relay (Power supply) 22 Main relay (Power supply) 

2 Battery (Backup power supply) 23 

3 Ignition coil primary voltage 24 

4 25 

5 Pressure sensor power supply 26 Oxygen sensor 

6 Pressure sensor 27 Intake air temperature sensor 

7 Cooling water temperature sensor 28 

8 Vehicle speed sensor 29 Operation system ground (Engine) 

9 Electrical load (Headlamp and defogger) 30 Electrical load (Blower fan) 

10 31 

11 Check connector (Test terminal} 32 Throttle position SWitch (Power switch) 

12 Throttle positioo switch (Idle switch) 33 Stop lamp 

13 Starter 34 Air conditioner magnet switch 

14 35 

15 , Oxygen sensor feedback check terminal 36 Operation system ground 

16 ' Check engine lamp 37 Fuel pump relay 

17 38 Pressure VSI/ 

18 EGR VSV 39 System ground 

19 40 Idle speed control VSV 

20 Injector 41 Injector 

21 Actuator drive ground (Engine} 42 Actuator drive ground (Engine) 
-

A-36 
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APPENDIX • VOLTAGES AT ECU CONNECTORS 

Terminals STD voltage or resistance Condition Remedies 

Check 
(j)-@ About battery voltage Ignition switch ON powe' 

supply. 

Check 
®-® About battery voltage At all time power 

supply. 

Check 
®-@ About battery voltage Ignition switch ON When engine is stopped: powe' 

supply. 

Check 
®-® 4.5-5.5 v Ignition switch ON power 

supply. 

• 
3.2-4.0 v Ignition switch ON When atmospheric pressure of Check 

@-@ 101.3 kPa (760 mmHg) exists . pressure 
sensor. 

(j)-@ 0.4-0.65 v Ignition switch ON When cooling water temperature is Check 
80°C: water 

temperature 
(j)-@ 0.322±0.1 w When cooling water temperature is BQ<'C sensor. 

Ignition switch ON Measured voltage changes when Check 
®-® 0 - About battery voltage 'peed vehicle is moved 1.5 m. sensor. 

Less than 5.0 V Ignition switch ON When defogger and headlarnp 

®-® 
switches are turned OFF: Check TSC 

About battery voltage Ignition switch ON When defogger andlor headlamp 
vsv. 

switches are turned ON: 

About battery vottage Ignition switch ON When test terminal of check 
connector is not connected with 
ground terminal: Check 

@-@ Twterminal 
Less than 1.0 V Ignition switch ON When test tenninal of check w1nng. 

connector is connected with ground 
terminal: 

• @-® 
Less than 5.0 V Ignition sw~ch ON Throttle valve fully closed 

Check 
About battery voltage Ignition sw~ch ON Throttle valve fully opened throttle 

position 

@-@ 
Less than 29 .n ThrotHe valve fully closed system. 

More than 1000 .n Throttle valve fully opened 

OV Ignition switch ON Check 
@-® power 

More than 6 V When ignition switch is set to ST position: supply. 

Measured voltage After warming up engine completely, connect test terminal 
Check fuel ®-® changes at a point of check connector with ground terminal. Hold engine system. between 0 w 5.0 V. revolution speed at 3000 rpm for two minutes. 

Less than 3.0 V Ignition switch ON . Engine is stopped. . When check engine lamp is Check 
illuminated: power 

®-® supply for 
About battery voltage Ignition switch ON . After engine starts: engine . When check engine lamp is lamp. 

extinguished: --

• 
A-37~ 
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APPENDIX 

Terminals SID voltage or resistance Condition Remedies • . After engine starts: Check 
AbOut battery voltage Ignition switch ON . Cooling water temperature is below power 

@-@ 
40°C. supply. . After engine starts: Check ESV Less than 3.0 V Ignition switch ON . Cooling water temperature is abov wiring. 41°C. 

Less than 1.0 V 
At least 30 seconds have elapsed after turning OFF ignition Check 

®-® switch. power 

About battery voltage Ignition switch ON . Engine is stopped. 
supply. 

Proceed to 
®-® Less than 0.01 V Ignition switch ON flowchart 

(2). 

Check 
®-® About battery voltage Ignition switch ON power 

supply . 

After warming up engine completely, 
Check fuel ®-® Change in output voltage Ignition switch ON hold engine revolution speed at system. 3000 rpm for two minutes. • 

@-® 1.5- 3.0V Ignition switch ON Air temperature inside intake Check 
manifold is 20°C: intake air 

temperature 
®-® 2.45 ± o.5 n When air temperature inside intake manifold is 2CJOC: sensor. 

Check 
@-® Less than 0.1 V Ignition switch ON ground 

wiring. 

About battery voltage Ignition switch ON . Blower fan switch turned OFF 
®-® Check ISC. 

Less than 2.0 V Ignition switch ON When blower fan switch turned ON: 

®-® 
About battery voltage Ignition switch ON Throttle valve fully closed 

Check 
Less than 5.0 V Ignition switch ON Throttle valve fully opened throttle 

More than 1000 0. Throttle valve fully closed system. 

®-@ 
Less than 29 n Throttle valve fully opened 

Less than 1 v Ignition switch ON When brake pedal is not depressed: Check 
®-® brake • About battery voltage At all time When brake pedal is depressed: wiring. 

• 
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APPENDIX 

• Terminals STD Voltage or resistance Condition Remedies 

Less than 1 V Ignition SWitch ON When compressor magnet switch of Check air 

®-@ 
air conditioner is turned OFF: conditioner 

About battery voltage Ignition switch ON When compressor magnet switch of idle-up 

air conditioner is turned ON: vsv. 

Check 
®-00 Less than 0.1 V Ignition switch ON ground 

wir"tng. 

About battery voltage Ignition switch ON When fuel pump is stopped: Check or 
repa~r 

®-@ pump 
Less than 2.0 V Ignition switch ON When fuel pump is operating: power 

supply. 

About battery voltage Ignition switch ON When pressure VSV is turned OFF: Check 
®-@ Less than 3.0 V Ignition switch ON For 0.5 second immediately after 

pressure 

engine starts 
vsv. 

• Ched< 
@-Engine ground Less than 0.1 V Ignition switch ON ground 

wiring. 

Less than 3.0 V Ignition switch ON Engine is stopped. 

@-@ About battery voltage Ignition switch ON When test terminal of check 
Check ISC 

connector is connected with ground 
vsv. 

terminal: 

Less than 1.0 V At least 30 seconds have elapsed after tuming OFF ignition Check 
@-® switch. power 

About battery voltage Ignition swiTch ON Engine is stopped. 
supply. 

Check 
@-® Less than 0.1 V Ignition switch ON ground 

wiring. 

' 

• 

• A-39~ 
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APPENDIX 

STARTING SYSTEM • Reduction type starter Rating voltage and output power 12V 0.8 kW(STD) 
motor 1.0 kW (COLD, SPEC) 

No-load characteristic at 11.5V 
Amperage Less than 90A 

Brush length 12V 0.8 kW 12V 1.0 kW 
Standard 14.0 mm (0.55 inch) 13.0 mm (0.51 inch) 

Minimum 9.0 mm (0.35 inch) 8.5 mm (0.33 inch) 

Commutator 
30mm(1.18inch) Outer diameter Standard 28 mm (1.10 inch) 

Minimum 27 mm (1.06 inch) 29 mm (1.14 inch) 

Undercut depth 
Standard 0.5- 0.8 mm (0.020- 0.031 inch) 

Minimum 0.2 mm (0.0079 inch) 

Maximum circle runout 0.05 mm (0.0020 inch) 

0.8kW 1.0 kW • Spring installed load 15.7 N (1.6 kgf) 17.5-23.7 N 
(1.78- 2.41 kgf) 

CHARGING SYSTEM 

Battery specific gravity 1.25-1.27 

Rated output Amperage 45 A (50 A: OPTION) 

Rotor coil resistance 2.9 ± 0.2 n at 20"C (68"F) 

Alternator 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} 

Minimum 1.5 mm (0.06 inch) 

CLUTCH Unit: mm (inch) 

Item Specified value Allowable limit Remarks • The smallest rivet depth is 
Liming wear - 0.3 (0.0118) regarded as the allowable use 

Clutch disc limit 

Run out - 1.0 (0.0394) Longitudinal 

0. 7 {0.0276) Lateral 

Clutch cover Deviation in height - 0.8 (0.0315) The deviation can be corrected 
with the SST 

Free travel 18.27 (0.709- 1.063) -

Clutch pedal 
The dimension from the body 
metal section to the pedal. It is, 

Installation height 221~ {8.70~) - therefore, necessary to roll up 
the carpet and floor mat prior to 
the measurement 

• 
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APPENDIX 

• TRANSMISSION Unit: mm (inch) 

Item Specified value Allowable limit Remarks 

Reverse gear 7.05-7.12 7.3 (0.287) 
Shift fork {0.278 - 0.280) 

groove width 7.05-7.12 T/M Hub sleeve (0.278 - 0.280) 7.3 (0.287) 

Synchromesh 1st gear 
9.9-10.1 -(0.3898 - 0.3976} 

shifting key 
groove width Except 1st gear 

11.3- 11.5 -(0.4449 - 0.4528) 

1st gear 

Synchronizer 2nd gear 
0.85- 1.45 ring-to-gear 3rd gear (0.0335- 0.0571) 0.5 (0.0197) 

clearance 
4th gear 

5th gear 

• Class <D 69.68- 69.74 -Transmission (2.743- 2.746) 
clutch hl.b 

69.78 - 69.84 (No. 1, No. 2, Class® -
No, 3) outer (2.747- 2.750) 

diameter 
Class® 69.58 - 69.64 

(2.739- 2.742) -

Clutch hub sleeve maximum bore 70 (2.7559) -diameter 

Clearance between clutch hub and 0.03-0.19 
clutch hub sleeve (0.0012- 0.0075) -
Height of 1st & 2nd gears 

synchromesh 3rd & 4th gears 
5.0- 5.2 4.7 (0.1850) 

shifting key 
(0.1969 - 0.2047) 

5th gears 

Runout of output shaft - 0.05 (0.0020) 

Thickness at 1st & 2nd shift fork 
6.80. 7.00 6.3 (0.2480) 

tip-end-section 
(0.2677 - 0.2756) . 

of shift fork 3rd & 4th shift fork 6.80-7.00 6.3 (0.2480) 
(0.2677- 0.2756) 

• Contact width of reverse shift fork 
15.00. 15.043 15.1 (0.5945) (0.5906- 0.5923) 

Shift inner lever side 16.1 - 16.2 16.7 (0.6575) 
Contact width (0.6339 - 0.6378) 
of 5th shi"'t arm 12.1 - 12.2 5th shift arm side (0.4764- 0.4803) 12.7 (0.5001) 

Contact width of shift fork and detent 18.8- 19.2 19.5 (0.7677) 
sleeve (0.7402- 0.7559) 

1st gear 0.05- 0.18 -(0.0020 - 0.0071) 

Backlash of 2nd gear 0.05-0.16 -(0.0020 - 0.0063) 
each gear of 
transmission 3rd gear 0.05- 0.14 -
relative to (0.0020- 0.0055) 
counter gear 

5th gear 0.05-0.13 
(0.0020- 0.0051) -

Input gear 0.05-0.13 -(0.0020- 0.0051) 
~ 

• 
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APPENDIX 

TRANSFER (PART-TIME) Unit: mm (inch) • Item Specified value Allowable limit Remarks 

Transfer high & low Transfer high & 7.05-7.12 7.3 (0.2874) 
shift fork groove width low clutch sleeve (0.2776 * 0.2803) 

Thickness at tip-section of transfer high & 6.80-7.00 6.3 (0.2480) 
low shift fork 0.2677 - 0.2756) 

Thickness at tip-section of transfer front 6.80-6.90 6.3 (0.2480) 
drive shift fork (0.2677 - 0.2717) 

Contact width of transfer high & low shift 16.00- 16.070 16.2 (0.6378} 
head (0.6299 - 0.6327) 

Contact width of transfer front drive shift 16.000- 16.070 
16.2 (0.6378) head (0.6299 - 0.6327) 

Class <D 87.18- 87.24 -
(3.432 - 3.435) 

Diameter of transfer 
front drive gear at Class® 87.28- 87.34 -
sleeve fitting side (3.436 - 3.439) 

Class® 87.08-87.14 -(3.428- 3.431) • 
Diameter of low speed input gear 41.975 (1.653) 41.960 (1.652) installation section of output rear shaft 

Clearance between transfer front drive gear 0.03. 0.19 -
and transfer front drive gear sleeve (0.0012 • 0.0075) 

Front drive gear sleeve contact width of 6.80. 6.90 
6.30 (0.248) front drive shift fork (0.268 - 0.272) 

TRANSFER (FULL-TIME) Unit mm (inch) 

Item Specified value Allowable limit Remarks 

Width of trent drive shift fork installation 7.00. 7.058 7.30 (0.287) section of differential Jock sleeve (0.276. 0.278) 

Width of differential lock sleeve contact 6.80. 6.90 6.30 (0.248) 
section of front drive shift fork (0.268 • 0.272) 

Width of differential lock shift fork installation 7.00. 7.058 7.30 (0.287) 
section of differential lock sleeve (0.276 . 0.278) • Width of differential lock sleeve contact 6.80. 6.90 

6.30 (0.248) section of differential lock shift fork (0.266 - 0.272) 

Class <D 87.18. 87.24 -(3.432 - 3.435) 
Diameter of transfer 
front drive gear at Class® 67.28. 87.34 -
sleeve fitting side (3.436 • 3.439) 

Class® 87.08·87.14 -(3.428. 3.431) 

Clearance between transfer front drive gear 0.03. 0.19 -sleeve and transfer front drive gear (0.0012. 0.0075) 

Lateral movement of side gear of center 0.07. 0.37 
differential assembly (only for L.S.D.) (0.0028. 0.0146) -

• 
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APPENDIX 

• DIFFERENTIAL 

Item Specified value Allowable limit Remarks 

Ring gear runout Front 
- 0.1 (0.004) 

mm(inch) Rear 

Ring gear backlash Front 0.07-0.17 -mm (inch) Rear (0.0028- 0.0067) 

Side gear backlash Front 0.03-0.15 Measure the over 
mm(inch) Rear (0.0020 - 0.0059) - four teeth. 

Front 
4-25 (3.47. 21.70} - New bearing 

Drive pinion preload 4-13(3.47-11.28) - Bearing reused 
kg-em (inch-lb) 

5- 30 (4.34- 26.04) - New bearing 
Rear 

5- 17 (4.34- 14.76) - Bearing reused 

• Total preload Front 6 - 31 (5.21 - 26.91) -
kg-em (inch-lb) Rear 6- 19 (5.21 - 16.50) -

Clutch inner plate thickness (LS.D) 1.6 (0.0€30) 1.4 (0.0551) mm (inch) 

Clutch o:.Jter plate thickness (L.S.D) 1.6 {0.0€30) 1.4 (0.0551) mm(inch) 

FRONT AXLE & SUSPENSION 

Side slip 3 mm {0.118 inch) 
Toe-in 4 j mm (0.157 ::g_~~ inch) 
Camber 1" j: 
Caster 2" ± 30' 
King pin angle 9"30' 

Tyre Inner turning Outer turning 

Wheel turning angle 195180R15 31°0S'j: 27"15' 

• 225/70R15 27"05' j. 23°55' 

~ 
Front kgf/cm2 Rear kgf/cm2 

Unloaded Loaded Unloaded Loaded 
Tire inflation pressure 

195 R15 94S 1.6 1.6 2.1 2.3 

225/70 A15 100S 1.6 1.6 2.1 2.3 

195180 R15 94S 1.6 1.6 2.1 2.3 

Wheel runout (maximum) 0.1 mm (0.04 inch) 
Tyre runout (maximum) 

Vertical runout 1.4 mm (0.0551 inch) 
Lateral runout 2.0 mm (0.0787 inch) 

Front vehicle height 41 ± 10 mm (1.6 ±0.39 inches) 
(See page FS-75) 

Front axle bearing starting torque 1.4- 3.6 kgf (3.1 - 7.9 lb) 

• A-43; 
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APPENDIX 

STEERING • Steering wheel free play 0-30 mm (0-1.18 inch) 

Steering gear box oil level 13 - 23 mm (0.51 - 0.91 inch) from upper side of steering 
(Except power steering equipped model) gear box hole 

Drive belt tension 9-11 mm {0.35- 0.43 inch) when 10 kgf (221b) applied 
(Except for A/C equipped vehicle) 

Maximum steering torque 7.8 N-m (80 kgf-cm, 5.8 ft-lb) 
(Only tor power steering equipped model) 

Vane pump hydraulic pressure 65 kg/cm2 (924.5 psi) or more 
Difference of hydraulic pressure 5 kg/cm2 (71.1 psi) at 1000 and 3000 rpm 

BRAKE 

Brake pedal height 216 ± 5 mm (0.83 ± 0.2 inch) 

Brake pedal free travel 1 - 3 mm (0.039- 0.12 inch) 

Brake pedal reserve travel 80 mm (3.15 inches) or more • Brake pad thickness 
New 9 mm (0.35 inch) 
Minimum limit 1.5 mm (0.06 inch) 

Brake disc thickness 
Solid New 12.5 mm (0.49 inch) 
Minimum limit 11.5 mm (0.45 inch) 
Ventilation New 18.0 mm (0.71 inch) 
Minimum limit 17.00 mm {0.006 inch) 

Brake disc runout limit 0.15 mm (0.006 inch) 

Brake drum inner diameter 
New 254 mm {10 inches) 
Minimum limit 256 mm {10.08 inches) 

Brake shoe thickness 
New 5 mm (0.2 inch) 
Minimum limit 1 mm (0.04 inch) 

Compression spring free length 57± 1.5 mm (2.24 ± 0.06 inches) 

Clearance between master cylinder and brake booster 0.3 ± 0.2 mm (0.012 ± 0.008 inch) • 

• 
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APPENDIX 

• 5. BODY COLOR INFORMATION 

Body color Daihatsu color code 
S1ripe color 

A 8 c 
Red 3E7 
GrayM. 168 Silver Metallic Dc.rk Blue 
San Rerro green/Grey M. NB1 (G09/168) 

Green G05 
Dark blue M. 8G4 Dark Gray Metallic 
Black M. 6A5 
Red mica/silver M. NA1 (3H1/148) Gray Metallic Red Dark blue M./silver M. NA2 {8G4/148) 
Black M./silver M. NA3 (6A5/148) 
White/silver M. NA4 (045/148) 
White 045 

COLOR CODE 

• COLOR AKZO DUPONT I.C.J SPIES HECKER STANDOX 

WHITE 045 DAH045 L8997 NW-80 16067 045 

RED 3E7 0AH3E7 G8690 KK26 38299 3E7 

GREEN G05 DAHGOS G8691 KV77 68470 G05 

GRAY.M 168 DAH168 N8832 89368 97728 168 

DARK BLUE. M 8G4 DAH8G4 K9131 C247B 97909 8G4 

BlACK. M 6A5 DAH6A5 G8742 A403B 97806 6A5 

TWO TONE NA1 DAHNA1 G8730/N8221 PC86B/09858 47840 NA1 

TWO TONE NA2 DAHNA2 K9131/NB221 C2478/09858 48225 NA2 

TWO TONE NA3 OAHNA3 GB742/NB221 A403109858 48231 NA3 

TWO TONE NA4 DAHNA4 LB997/N8221 NWS0/09858 48232 NA4 

TWO TONE N81 DAHNB1 N9305/N8832 XW13/B9368 48480 N81 

WFE'i00-A£l61 

• 
BODY STRIPE INFORMATION 
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APPENDIX 

6. FRAME DIMENSION • 
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APPENDIX 
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Version: C (Soft top) 

• 

• OLG~ 
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APPENDIX • 
Version: D (Soft top) 

• 

• 

• 
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APPENDIX • 8. METRIC-ENGLISH CONVERSION TABLE 
Multiply by to get equivalent number of: 

LENGTH 
Inch 25.4 millimetres (mm) 
Foot 0.304 8 metres (m) 
Yard 0.914 4 metres 
Mile 1.609 3 kilometres (km) 

AREA 
Jnch2 645.2 millimetres2 {mm2

) 

6.45 centimetre~ ( cm2
) 

Foof 0.092 9 metres2 (m~ 
Yard2 0.836 1 metres2 

VOLUME • Inch~ 16 387. mm3 
· 

16.387 2 em' 
0.016 4 litres (1) 

Quart 0.946 4 litres 
Gallon 3.785 4 litres 
Yard3 0.764 6 metres3 (m3

) 

MASS 
Pound 0.453 6 kilograms {kg) 
Ton 907.18 kilograms 
Ton 0.907 tonne (t) 

FORCE 
Kilogram 9.807 newtons (N) 
Ounce 0.278 0 newtons 
Pound 4.448 newtons 

TEMPERATURE • Degree Fahrenheit (
0 f-'l2) + 1.8 degree Celsius 

TORQUE 
Pound-inch 0.11298 newton-metres (N-m) 
Pound-foot 1.355 8 newton-metres 

POWER 
Horsepower 0.746 kilowatts (kW) 

PRESSURE OR STRESS 
Inches of water 0.249 1 kilopascals (kPa) 
Pounds/sq. in. 6.895 kilopascals 

ENERGY OR WORK 
BTU 1 055. joules (J) 
Foot-pound 1.355 8 joules 
Kilowatt-hour 3 600 000. joules 

• or 3.6 x 10t; 

" A-51 
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APPENDIX 

9. DECIMAL AND METRIC EQUIVALENTS • Fractions Decimal ln. Metricmm. Fractions Decimal ln. Metric mm. 
1/64 .015625 .397 33/64 .515625 13.097 
1/32 .03125 .794 17/32 .53125 13.494 
3/64 .046875 1.191 35/64 .546875 13.891 
1/16 .0625 1.588 9/16 .5625 14.288 
5/64 .078125 1.984 36/64 .578125 14.684 
3/32 .09375 2.381 19/32 .59375 15.081 
7/64 .109375 2.778 39/64 .609375 15.478 
1/8 .125 3.175 5/8 .625 15.875 
9/64 .140625 3.572 41/64 .840625 16.272 
5/32 .15625 3.969 21132 .65625 16.669 
11/64 .171875 4.366 43/64 .671875 17.066 
3/16 .1875 4.763 11/16 .6875 17.463 
13/64 .203125 5.159 45/84 .703125 17.859 
7132 .21875 5.556 23/32 .71875 18.256 
15/64 .234375 5.953 47/64 .734375 18.653 • 1/4 .250 6.35 3/4 .750 19.05 
17/64 .265625 6.747 49/64 .765625 19.447 
9/32 .28125 7.144 25/32 .78125 19.844 
19/64 .296875 7.54 51/64 .796875 20.241 
5/16 .3125 7.938 13/16 .8125 20.638 
21/64 .328125 8.334 53/64 .828125 21.034 
11/32 .34375 8.731 27/32 .84375 21.431 
23/64 .359375 9.128 55/64 .859375 21.828 
3/8 .375 9.525 7/8 .875 22.225 
25/64 .390625 9.922 57/64 .890625 22.622 
13/32 .40625 10.319 29/32 .90625 23.019 
27/64 .421875 10.716 59/64 .921875 23.416 
7/16 .4375 11.113 15/16 .9375 23.813 
29/64 .453125 11.509 61/64 .953125 24.209 
15132 .46875 11.906 31/32 .96875 24.606 
31/64 .484375 12.303 63/64 .984375 25.003 
1/2 .500 12.7 1 1.00 25.4 - • 

• 
A-52 
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MAINTENANCE 

MAINTENANCE SCHEDULE 
SCHEDULE SELECTION 
Oaihatsu provides two kinds of maintenance schedules, one for NORMAL driving conditions and one for 
SEVERE driving conditions. 

How to select schedule for SEVERE driving 
Please follow the schedule for SEVERE driving if the vehicle is operated under one or more of the conditions 
below. 

• Towing a trailer 
• Operating when outside temperature remains below freezing. 
• Repeated short trips less than 8 km (5 miles) 

Idling for extended periods and/or low speed operation for long distance such as police, taxi, 
door-to-door delivery or daily rental service. 

• Operating in dusty, rough, muddy or salt sprayed roads 
Operating daily for a maximum of 25 km (15 miles) or less, or continuously for 30 minutes or less . 

~ 

Follow schedule for SEVERE driving in addition to schedule for NORMAL driving. 
WFE90-MA002 

Schedule for NORMAL driving 
Follow the distance and the period the vehicle has been driven whichever comes first. if without any notice. 
Continue periodic maintenance service after 100,000 km, following the schedule. 

O. ... Check or inspect e .... Change or replace 

x1,000km 1 5 10 1520 25 30 3540 45 50 5560 65 70 7580 85 90 951011 Reier 
Section Items What to 

x 1.000 miles ~-E to see 
check 3 6 9 12 1518 2124 2730 3336 39 42 4548 51 54 5760 

page 
(month) year -(3) (6)(9) 1 (3) (6)(9) 2 (3) (6)(9) 3 (3) (6)(9) 4 (3) (6)(9) 5 

• Air cleaner element • Cleaning. change 0 0 0 • 0 0 0 • 0 Q MA-8 

• Valve clearance • Clearance 0 0 MA-13 

• Engine oil • Leakage 

(API SG. SF or SE) • Level eo eo eo eo eo eo eo eo eo eo • MA-8 
• Change 

Engine 
• Oil filter • Change • • • • • • • • • e MA-8 

• Change (HO.C engine) e • MA-9 

• Fuel filter 

• Change (HO-E engine) e MA-9 

• Fuel lines & • Damage. crack 

connections • Tightness 0 0 0 0 0 0 MA-9 
• Leakage 

MA-2 

• 

• 

• 

• 
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• 

• 

• 

• 

MAINTENANCE 

O .... Check or inspect •.... Change or replace 

X 1,(1()() km 1 5 10 15 20 25 30 3540 45 50 5560 65 70 7580 85 90 95~0~ Refer What to Section Items check x1,000miles 0.6 3 6 9 12 1518 21 24 27 30 3336 39 42 4548 51 54 5760 to see 
page 

(month) year -(3) (6)(9) 1 (3) (6)(9) 2 (3) (6)(9) 3 (3) (6)(9) 4 (3) (6)(9) 5 

• Fuel lines & • Fuel hose replacement Every 4 years 
connections 

• Carburetor • Idle speed 
0 0 0 (HD-C engine) • Acceleration 

• Quantity 
• Coolant (LLC) • Leakage 0 0 0 0 • 0 0 0 

• Change 

• Tension 

Engine • V-belt • Crack 0 0 0 0 0 0 0 0 
• Damage 

• Timing belt • Replacement Every 100,000 km (60,000 miles) 

• Distributor cap, 
rotor"1 • Damage 0 

• Spark plug·' • Cleaning 0 

• Ignition timing•' •Timing 0 

• Blow-by gas • Connection 
ventilation hose • Damage 

• Dash pot • Operation 0 
Exhaust 
emission 
control • Spark control system • Operation 0 system 

• Charcoal canister •Operation 0 

• EGA system.> • Operation 

• Free play 
• Clutch • Reserved working 0 0 0 

travel 

Power • Oil level 
transmitting • Transmission & 

• Oil leakage 0 0 0 • system differential 
• Oil change 

• Tightness 
• Propeller shaft • Rattle 0 

• Damage 

* 1
• In case of US'83 engine, check every 30.000 km (18.000 miles). 

*2
· mark shows only for US'83 engine . 

MA-3 

0 0 

0 0 

0 0 

0 

0 0 

0 0 

0 0 

0 0 0 0 

0 0 • 0 

0 0 

EM 
Section 

0 0 MA-13 

• 0 0 MA-10 

0 0 0 MA-10 

EM 
Section 

0 0 MA-7 

0 0 MA-7 

0 0 MA-12 

0 MA-11 

0 0 MA-14 

0 0 MA-14 

0 OMA-11 

0 MA-15 

0 0 0 MA-16 

0 • 0 MA-16 

0 0 MA-17 
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MAINTENANCE 

0. ... Check or inspect e .... Change or replace • X 1,000 kJn 1 5 10 15 20 25 30 35 4045 50 55 60 65 70 75 80 8590 9510( 
Reier 

Section Items What to 
x 1.000 miles 0.6 3 to see 

check 6 9 12 15 18 2124 2730 33 36 39 42 4548 51 54 5760 
page 

(month) year -(3) (6) (9) 1 (3) (6) (9) 2 (3) (6) (9) 3 (3)(6) (9) 4 (3) (6)(9) 5 

• Suspension arm. • Tightness control arm. dust 
• Damage 0 0 0 0 0 MA-17 

cover 

Suspension • Function 
system • Shock absorber • Oil leakage 0 0 0 0 0 MA-17 

• Damage 

• Suspension ball joint • Grease apply 0 0 0 0 0 MA-17 

• Steering ball joint • Grease apply 0 0 0 0 0 MA-19 

• Pressure 
•Tire • Damage 0 0 0 0 0 0 0 0 0 0 0 MA-18 

•Wear • Running 
system • Rattle 0 0 0 0 0 MA-19 

• Front wheel bearing 

• Grease change • • FS 
section 

• Rear wheel bearing •Rattle 0 0 0 0 0 MA-19 

• Steering wheel •Tightness 
0 0 0 0 0 MA-20 

• Free play 

• Linkage. dust cover 
• Tightness 0 0 0 0 0 MA-20 
•Rattle 

• Wheel alignment • Side slip test 0 0 0 0 0 MA-20 

Steering 
system 

• Knuckles •Rattle 0 0 0 0 0 MA-21 • 
• Ball joint dust seal •Damage 0 0 0 0 0 0 0 0 0 0 MA-20 

• Steering knuckles • Grease apply 0 0 0 0 0 MA-19 

• Gear box •Oil check 0 0 0 0 0 0 MA-21 

• 
MA-4 
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MAINTENANCE • O. ... Check or inspect e .... Change or replace 

X l,OOOkm 1 5 10 15 20 2530 3540 4550 55 60 65 70 7580 85 90 95~011 Refer 
What to 

Section Items check x 1,000 miles ~.6 3 6 9 12 1518 21 24 27 30 33 36 39 42 4548 51 54 57 60 to see 
page 

(month) year -(3) (6)(9) 1 (3) (6)(9) 2 (3) (6)(9) 3 (3) (6)(9) 4 (3) (6)(9) 5 

• Gear box • Tightness 0 0 0 0 0 MA-21 

• Power steering belt • Tightness 
0 0 0 0 0 0 0 0 0 0 MA-22 

Steering • Damage 

system 

• Fluid check 0 0 0 0 0 0 0 0 0 0 0 MA-22 

• Power steering fluid 

• Fluid hose change Every 4 years SR 
section 

• • Brake pedal & • Free play 
0 MA-22 

parking brake • Reserved working 0 0 0 0 0 0 0 0 0 0 
travel 

• Clearance 
• Disc pad •Wear 0 0 0 0 0 MA-23 

• Damage 

• Leakage 
• Damage 0 0 0 0 0 0 0 0 0 0 0 tvtA-23 
• Loose clamps 

• Brake hose. tube 

• Hose. caliper piston Every 4 years 
BR 

seal and boot change section 

Brake • Level 0 0 0 0 0 0 0 0 0 0 OMA-23 

system • Brake fluid 

• Fluid change Every 1 year BR 
(Disc brake) section 

• Brake drum. lining •Wear 
0 0 0 0 0 MA-24 

• Damage • • Function 0 0 0 0 0 MA-24 

• Brake booster 

• Vacuum hose Every 4 years BR 
replacement section 

• Master & wheel • Cup and dust seal Every 2 years 
BR 

cylinder replacement section 

• Proportioning valve • Replacement Every 4 years 
BR 
section 

Chassis& • Exhaust pipe and • Tightness 
0 0 MA-24 body muffler. mountings • Damage 0 0 0 

• 
MA-5 
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MAINTENANCE 

O. ... Check or inspect e .... Change or replace 

x1,000km 1 5 10 15 20 2530 3540 45 50 55 60 65 70 7580 85 90 95~0~ Refer 
Section Items What to 

x 1,000 miles 60 tosee check 0.6 3 6 9 1215 18 21 2427 30 33 36 39 42 45 48 51 5457 
page 

(month) year -(3) (6)(9) 1 (3) (6) (9) 2 (3) (6)(9) 3 (3) (6)(9) 4 (3) (6)(9) 5 

• All doors. hood • Lock operation 0 0 0 0 0 MA-24 
• Tightness 

• Seat belt • Operation 0 0 0 0 0 MA-24 

Chassis & 
• Tightness 

body 

• Chassis grease • Condition 
0 0 0 0 0 0 0 0 0 0 0 MA-25 

• Grease apply 

• Wheel hub nuts. • Tightness 0 0 0 0 0 0 0 0 0 0 0 MA-25 
other bolts and nuts 

• Battery • Electrolyte level 00 00 00 00 00 00 00 00 00 00 MA-25 

• Wire harness • Tightness clamps 0 0 0 0 0 0 0 0 0 0 0 MA-26 
• Damage 

Electrical 
system 

• Lighting system. 
• Function 0 0 0 0 0 0 0 0 0 0 0 MA-26 meter & gauge 

• Heater • Heater hose Every 4 years BR 
replacement section 

WFE9Q.MA003 

Schedule for SEVERE driving 

·Maintenance item Interval 

Engine oil (API SG, SF or SE) Change every 5,000 km (3,000 miles) 

Engine oil filter Change every 5,000 km (3,000 miles) 

Air cleaner element Clean: every 2.500 km (1,500 miles) 
Replace: every 20,000 km (12,000 miles) 

Exhaust pipe mountings Inspect every 5.000 km (3.000 miles) 

The SEVERE driving vehicles should be performed the above maintenance items in addition to the NORMAL 
driving maintenance items. 

WFE9Q.MA004 

MA-6 

• 

• 

• 

• 
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MAINTENACE OPERATIONS 
ENGINE 
[COLD ENGINE OPERATIONS] 
DISTRIBUTOR CAP 
Inspection of distributor cap and rotor. 
Visually inspect the distributor for cracks, wear or damage. 

SPARK PLUG 
Inspection and cleaning of spark plug 
(1) Remove the air chamber (HO-E engine) 

CD Disconnect the air conditioner and/or power steering 
idle-up vaccum hoses from the air chamber ®(if 
eguipped) . 

® Remove the 3 attaching bolts@. 
@ Disconnect the air chamber hose at the 2 clamping 

positions illustrated above ©. 

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

(3) Measure the electrode gap, using a plug gap gauge . 

Recommended a plug gap 

Spark plug Air gap mm (inch) 

Champion: RC9YC4 

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

NGK: BKR 6E-11 

Tightening Torque of Spark Plug: 
14.7 - 21.6 N·m (1.5- 2.2 kgf·m) 

(4) When install the air chamber, make sure to align the marks 
provided on the air chamber and hose. 

MA-7 

MAINTENANCE 

WFE9().MA 100 

WFE9().MA 101 
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MAINTENANCE 

BATTERY 
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. 

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

AIR CLEANER ELEMENT 
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/cm2 (56.9 psi) 

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

ENGINE OIL AND FILTER 
Engine oil change 

Recommended oil grade: API grade SE, SF or SG 
Oil capacity 

When only engine oil is changed: 3.3 liter 
When engine oil is changed and oil filter is replaced: 

3.51iter 

MA-8 

• 

WFE9().MA009 

• 

• 

• 
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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 oil filter installation surface. 

(3) Apply clean engine oil to the gasket of a new oil filter. 
(4) Installation of oil filter 

Screw in the oil filter lightly by hand until the oil seal surface 
contacts the oil cooler. 
Then, tighten the oil filter one more turn, using the SST. 

SST: 09228-87201-000 

FUEL FILTER 
Fuel filter replacement 
• carburetor installed engine: 
Disconnect the hose clamp. Then, replace the fuel filter. 

• EFI 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/cm2 (36.27 psi). 
Therefore, the union bolt should be removed slowly. Other
wise, the fuel may be splashed. 

FUEL LINES & CONNECTION 
Inspection of fuel lines and connections 
Visually inspect the fuel lines for cracks, leakage, loose con
nections, or deformation . 

MA-9 

MAINTENANCE 

WFE90-MA01 
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MAINTENANCE 

Inspection of auto choke system (Only for HO-C) 
Check that choke valve is completely closed when cold engine. 
Then, start the engine, check that choke valve is gradually 
opened in accordance with the warming-up condition of the 
engine. 

ENGINE COOLANT 
Check of engine coolant 
(1) Check of cooling system for leakage 

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 still 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 low level or below the low 
level, add the coolant up to the full level. 

DRIVE BELT 
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 ad
hesive rubber, cracks or separation of the ribs, torn or worn 
ribs or cracks in the inner ridges of the ribs. 

MA-10 

WFE9Q.MA021 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

(2) Measure the amount of the drive belt deflection when the 
midpoint of the drive belt between the alternator and the 
water pump pulley is pushed with a force of 98 N (10 kgf). 

Specified Belt Deflection 
V belt: 6.0 - 8.0 mm (0.24- 0.31 inch) 
V-ribbed belt: 5.0 - 6.0 mm (0.20 - 0.24 inch) 

NOTE: 
"New belt" refers to a belt which has been used on a 
running engine for less than five minutes. 

• After installing a new belt, run the engine for about five 
minutes and then recheck the tension . 

BLOW-BY GAS SYSTEM 
Inspection of blow-by gas recirculating system 
Check the hose, connections for cracks, leak or damage . 

CHARCOAL CANISTER 
Inspection of charcoal canister 
(1) Disconnect the rubber hoses and remove the charcoal 

canister. 
HO-E: 
(2) Blow air of 294 kPa (3 kgf/cm2

) into the pipe @ while hold
ing the pipe® closed. 
Ensure that air flows smooth from the pipe © . 

MA-11 

MAINTENANCI 

Water pump pulley 

WFE90-MAO 

WFE90-W 
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MAINTENANCE 

HO-C (Only for GCC Specifications) 
Plug the pipe ®and ® with your fingers and blow compressed 
air of 294 kPa (3 kgf/cm2

) through the pipe© (fuel tank side). 
• 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 charcoal canister and reconnect the rubber hose. 

[HOT ENGINE OPERATIONS] 
IGNITION TIMING 
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) If necessary, loosen the distributor bolts and turn the 
distributor 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. 

MA-12 

®@ © • 

• 

• 
WFE90-MA028 

• 
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• VALVE CLEARANCE 
Adjustment of valve clearances 

• 

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 
cooling water temperature is 75 - 85 oc (167 - 185°F) and 
the engine oil temperature is above 65°C (149°F). 

Valve clearances (Hot condition) 
Intake: 0.25 ± 0.07 mm (0.01 00 ± 0.0028 inch) 
Exhaust: 0.33 ± 0.07 mm (0.0130 ± 0.0028 inch) 

IDLE SPEED 
( 1) Preparation to be made prior to idle check 
• Warm up the engine thoroughly. 
• All accessorry switches are turned OFF. 

On those vehicle equipped with a day-light system, set the 
light control switch to the OFF position with head light 
turned ON. 

• Connect the tachometer with STI. 
(SST: 09991-8n03-000) 

(2) Ajustment 

• 
• Carburetor installed vehicle 

Ajust the throttle adjusting screw so that the engine idle 
speed may become the speciflied. 

• 

Engine Idle Speed: 850 ± 50 rpm 

• EFI installed vehicle 
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-13 

MAINTENANCE 
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MAINTENANCE 

• NOTE: For US '83 Spec 
Connect the following SST to the check terminal and con
nect the test terminal (Brown) with Ground (Black). 

(SST: 09991-8n02-000) 
Engine Idle Speed: 800 ± 50 rpm 

Afterward, disconnect the SST. Ensure that the engine idle 
speed becomes 850 ±50 rpm. 

THROTTLE POSITIONER 
Inspection of throttle positioner system 
• Carburetor installed 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. 
Ensure that the dashpot shaft is fully extended. 

(3) Close the throttle valve quickly. 
(4) Make sure the time required for the engine speed to drop 

from 1500 rpm to 1200 rpm is the specified time. 
Specified Time: 1.0 - 5.0 second 

NOTE: 
Dashpot touch engine speed: 1500 ± 50 rpm 

• EFI installed vehicle 
(1) Warm up the engine. 
(2) Raise the engine speed to approximately 3500 rpm and 

hold the engine speed at 3500 rpm for five seconds. 
Ensure that the dashpot lever should be fully extended. 

(3) Close the throttle valve quickly. 

(4) Measure the time required for the engine speed to drop 
from 1800 rpm to idle speed (850 ± 50 rpm). 

Specified Time: 0.5- 5.0 seconds 

NOTE: 
Dashpot touch engine speed: 1800 ± 1 00 rpm 
For US'83 Spec: 1600 ± 1 00 rpm 

SPARK CONTROL SYSTEM 
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 advance 
timing, while engine speed is being raised. 

MA-14 

• Testterminal Short 

~ 
Ground terminal 

• 

• 

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

EGR SYSTEM (For US'83) 
(1) Maintain the engine speed approximately at 3500 r.p.m. 
(2) While maintaining the engine speed at this level, clog the 

vacuum hose between the EGR valve and the EGR 
modulator (port 0). 

(3) Fully close the accelerator while the hose is held clogged . 
Ensure that the engine stalls . 

MA-15 
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POWER TRANSMITTING SYSTEM 
CLUTCH 
Check of clutch 
( 1) Adjust the clutch pedal height by means of the set bolt. 

Clutch Pedal Installation Height: 
216- 226 mm (8.5- 8.9 inches) 

NOTE: 
The clutch pedal height should be measured from the body 
metal by rolling up the carpet and floor mat. 

(2) Connect the clutch cable to the clutch pedal. Adjust the 
clutch free travel. 
(Left hand drive vehicle): Adjust the clutch free travel 

by moving the clip of the 
clutch cable. 

(Right hand drive vehicle): Adjust the clutch free travel 
by turning the knob for ad-
justing the play of the clutch 
cable. 

Specified Clutch Free Travel: 18 - 27 mm 
(0.709 -1.063 inches) 

NOTE: 
Apply grease to the clutch cable and the installation section 
of the pedal. 

TRANSMISSION & DIFFERENTIAL 
Checking of oil level and leakage 
(1) Checking of oil level and leakage 

Oil should be up to the filler plug hole. 
Add oil if low and inspect for oil leakage. 

(2) Oil change 

GradeNiscocity 

Transmission API GL-3 or GL-4/SAE 75W-90 

Full time 
Transfer 

API GL-3 or GL-4/SAE 75W-90 

Part time i 

Front API GL-5/SAE90 or SOW-90 
Differential 

Rear i 

liter 

1.7 

1.7 

1.4 

0.9 

1.95 

MA-16 
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PROPELLER SHAFT 
Check of propeller shaft 
Checking of propeller shaft for tighteness damage and rattle 

SUSPENSION SYSTEM 
SUSPENSION ARM, CONTROL ARM AND DUST COVER 
Check of following parts 
( 1) Check the suspension arm for damage. 
(2) Check the control arm, rod for damage. 
(3) Check the dust cover for cracking, damage or tears . 
( 4) Check all parts of suspension for tightness. 
(5) Check the arm connecting section for excessive play. 

SHOCK ABSORBER 
Check of performance 
Bounce the front end of the vehicle and check that the bound 
and rebound action should be quickly damped. 

Check of leakage and damage 
Check fluid leakage and damage. 

SUSPENSION BALL JOINT 
Grease apply of suspension ball joints 
Apply grease to the upper arm ball joint and lower arm ball 
joint. _ 
Grease to be used: Chassis grease 

MA-17 
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RUNNING SYSTEM 
TIRES 
Air pressure 
(1) Check to see if the tire air pressure conforms to the 

specification. using a tire gauge. 
(2) Ensure that no air leaks from the tire valve and that the valve 

cap is attached. 
NOTE: 
For the specified air inflation pressure, see the caution plate 
attached to the vehicle. Be very careful not to overinflate the 
tires excessively. 

Wear 
(1) Inspect the tread section for wear. Ensure that the groove 

depth is at least 1.6 mm (0.063 in.). 
NOTE: 
Care must be exercised as to the wear indicator mark. 
(When the remaining groove depth is reduced to less than 
1.6 mm (0.063 in.), the wear indicator mark will become 
visible.) 

(2) Inspect the tire for uneven wear, ridge and other abnormal 
wear. 
NOTE: 
If the tires exhibit an uneven wear pattern, check the wheel 
balancing and front wheel alignment 

Crack and damage 
Check that the tread section and side wall section are free from 
cracks and damage. 

Objects caught in tire pattern 
Ensure that no nail, metal chip, gravel or other foreign matters 
lodge at the grooves of each tire, or none of them sticks into 
the tire. 

WHEELS 
Looseness of lug nuts and bolts 
Check the wheel lug nuts and bolts for looseness, using a wheel 
nut wrench. 

Tightening Torque: 88.2- 117.6 N·m (9.0- 12.0 kgf·m) 

MA-18 

• 
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Wear indicator 

• 
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• 
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Damage of rim and disc 
Check that the rim and disc are free from damage. 

WHEEL BEARING 
Rattle 
(1) Move the tire up and down, holding it at the top and bottom 

sections by your hands. Ensure that the rear wheel bearing 
exhibits no excessive play. 

(2) Ensure that no abnormal sound is emitted when the wheel 
is rotated. 

(3) If excessive rattle is found, perform the check while the 
brake pedal is being depressed. 

(4) If the rattle disappears, it indicates that the wheel bearing 

MAINTENANCE 

is loose. If the rattle persists. it indicates that the knuckle wFE90-MA1os 

section or other suspension parts are loose. 

1. Steering ball joint 
Inspection 
Check that the castle nut at each ball joint section of the steering linkage is properly tightened. Also, check 
the cotter pins for proper installation. 

Grease Application 
Apply chassis grease to the points bearing a "*" mark, as shown in the illustration 

Pitman Arm 

Tie rod 

WFE9MAA056 
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STEERING SYSTEM 
STEERING WHEEL 
Check of steering wheel play 
Set the vehicle in a straight-ahead condition. Check the steer
ing wheel play by turning it lightly with your fingers. 

Specified Value: 0 - 30 mm (0 - 1.18 inches) 

Check of steering wheel tightness 
Tightening Torque: 29.4- 58.8 N-m (3.0- 5.0 kgf-m) 

LINKAGE & DUST COVER 
Check of steering linkage and dust cover. 
<D Tightness 
® Rattle 
® Damage 

Pitman Arm 

WHEEL ALIGNMENT 
Check of wheel alignment 
(1) Toe-in measurement 

Measure the distance between the marks at the front side 
of each front wheel. Determine the toe-in amount by cal
culating the difference. 

Specified Value: 1.0 - 4.0 mm (0.039 - 0.157 inch) 

MA-20 
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(2) Camber measurement 
Specified Camber Amount: 1 o ± 1 0' 

NOTE: 
The measurement should be performed in the same way at 
the right and left wheels. 

(3) Caster measurement 
Specified Caster Amount: 2° ± 30' 
Specified Kingpin Angle: go ± 30' 

NOTE: 
For the alignmentchecks, turn the steering wheel until the 
reading of the turning radius gauge becomes 20 degrees at 
the right wheel or the left wheel, respectively . 

KNUCKLE 
Check of knuckles rattle 

GEAR BOX 
Check of oil level of steering gear box 
Check the steering gear box for oil level. 

Specified Value: 13 - 23 mm (0.512- 0.906 inch) 

NOTE: 
Apply the following bond to the attaching bolt. 

Bond: Daihatsu genuine sealer (999-0480-8U90-00) 

Check of steering gear box tightness 
Tightening Torque: 73.5-102.9 N-m (7.5- 10.5 kgf·m) 

MA-21 
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POWER STEERING 
Check of power steering belt 
( 1) Check of damage 
(2) Check of V-belt tension 

Check the belt tension by measuring the deflection amount 
of the V-belt. 

9- 11 mm (0.354 - 0.433 inch) 
when a force of 1 0 kgf is applied: 

Check power steering fluid 
(1) Check the fluid level. If the fluid level is lower than the 

specified level replenish the Castle Power Steering Fluid. 
Specification: 
The fluid level should be within the "HOr level range. 

(2) Checking of fluid leakage 
Check the connections of the hydraulic tube, steering gear 
housing and pump. 

BRAKING SYSTEM 
BRAKE PEDAL 
Check of brake pedal and parking brake 
( 1) Pedal free travel check 

Pedal free travel: 1 -3 mm (0.04- 0.12 inch) 

(2) Pedal reserve travel check 
Pedal reserve travel: More than 80 mm (3.15 inch) 

NOTE: 
The brake pedal reserve travel should be measured from 
the body metal by rolling up the carpet and floor mat. 

PARKING BRAKE 
With a force of 245 N (25 kgf), pull up the parking brake lever 
slowly and count the notches. 

Specified working travel: 4 - 6 notches 

MA-22 

' \ 
\ 

\ 
\ 

_/-, 
Pushing force of 1 0 kgf \ 

\ 

When fluid 
is hot: 

• 

• 

• 

• 
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DISC PAD 
Check of disc pad 
( 1) Checking of brake disc pad for thickness, wear and damage 

CD Measure brake pad thickness. 
If the pads thickness is less than 1.0 mm (0.04 inch), 
replace the pad. 

® Inspect uneven wear and damage. 
(2) Checking of brake disc for wear, damage 

CD Clean the brake disc surface and measure the disc 
thickness. 

mm (inch) 

Standard Ventilation 

Specified thickness 12.5 (0.49) 18.0 (0.71) 

Minimum limit 11.5 (0.45) 17.0 (0.67) 

Difference in stock thickness on the same 
circumference: Not to exceed 0.015 mm (0.0006 inch) 

BRAKE HOSE & TUBE 
Check of brake hose and tube 

Checking of following parts 
CD Hoses and tubes for damage, cracks 
® Hoses for deformation or swelling 
® Tubes for corrosion or rust 
@ Connection of fluid leakage 
@ Tube clamps for tightness 
@ Hoses for extreme bending, twisting or pulling 

Crack Damage 

BRAKE FLUID 
Check of brake fluid 
If the fluid level is below of the MIN line, check for leak in the 
hydraulic system and add fluid up to the MAX line . 

MA-23 
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BRAKE DRUM & LINING 
Check of brake drum and lining 
(1) Inspect the brake drum for damage, inner surface wear, 

scores, or uneven wear. 
Specified Diameter: 254.0 mm (1 0.00 inch) 
Allowable Limit: 256.0 mm (10.08 inch) 

(2) Inspect the brake linings for wear. 
Specified Value: 5.0 mm (0.197 inch) 
Allowable Limit: 1.0 mm (0.0393 inch) 

BRAKE BOOSTER 
Check the operation of the brake booster following the procedure given below. 

\ 

WFE90-MA074 

(1) With the engine stopped, depress the breade pedal several times. The travel distance should not change. 
(2) With the brake pedal slightly depressed, start the engine. The pedal should move down slightly when 

the engine starts. 
(3) Depress the brake pedal, stop the engine and hold the pedal, stop the engine and hold the pedal for 

about 30 seconds. The pedal should neither sink nor rise. 
(4) Restart the engine, run it for about a minute and turn it off. Then depress the brake pedal firmly several 

times. the pedal trabel distance should decrease with each application. 

CHASSIS & BODY 
EXHAUST PIPE & MUFFLER 
Check muffler, exhaust pipe, mountings 
(1) Checking of exhaust pipe for tightness. 
(2) Checking of muffler, exhaust pipe, mountings for damage. 

ALL DOORS & HOOD 
Check all doors, hood 
Door 
(1) Doors locks should operate properly. 
(2) Door locks should not hit striker. 
Hood 
(1) Auxiliary catch should operate properly. 
(2) Hood should be locked securely when closed. 

MA-24 
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SEAT BELT 
Check of seat belt 
Checking of seat belts for operation and looseness 
( 1) Check that the belt components are free from damage. 

MAINTENANCE 

(2) Check that the tongue plate can be released smoothly when the buckle button is pressed. 
(3) Check that the tongue plate can be locked securely when inserted into the buckle. 

CHASSIS GREASE 
Check of chassis grease 
Apply grease to grease fittings of chassis. 
(1) Check the each grease fittings of chassis for grease. con

dition. 
(2) Apply lithium grease to the grease fittings given bellow . 

(1) Steering related parts 
(2) Propeller shaft 
(3) Suspension related parts 

Check of other bolts, nuts & wheel hub nuts 

Retightening of bolts and nuts on chassis and body. 
( 1) Front suspension parts 
(2) Power train parts 
(3) Rear suspension parts 
(4) Steering system parts 

Check of wheel hub nuts 
Retighten the hub nuts. 

Tightening torque: 9.0- 12.0 kg-m (65.1 - 86.7 ft-lb) 

ELECTRICAL SYSTEM 
BATTERY 
Check of following parts 
Check the battery electrolyte level. 
The electrolyte level must be between upper and lower levels. 

MA-25 
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WIRE HARNESS 
Check of wire harness 
Check of wire harness for damage 
(1) Check the wiring for damage or looseness. 
(2) Check each clamp and connection for looseness. 

LIGHTING SYSTEM METER & GAUGE 
Check of lighting system, meter & gauges 
Check of lighting system, meter & gauges for function 

WFE90-MAOB2 

(1) Check headlamps, turn signal lamps, stop lamps, back-up lamps, tail lamps, licence plate lamps, hazard 
warning lamps and meter illumination lamps for function. 

• 

(2) Check fuel gauge, water temperature gauge, charge warning lamp, oil pressure warning lamp, parking • 
brake warning lamp, stop lamp warning lamp, brake fluid warning lamp and speedometer for function. 

WFE90-MA083 

• 

• 
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ENGINE MECHANICALS 

INTRODUCTION 
Type HD engine is a water-cooled, 4-cycle, 4-cylinder-in-line, SOHC 16-valve gasoline engine. The cylinders 
are arranged in a sequence of 1-2-3-4 from the timing belt side. 

[HD-C engine] 

WFE9Q.EM002 

EM-2 
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ENGINE MECHANICALS 

FEATURES 
Type HD engine is mounted in the engine compartment longitudinally relative to the vehicle forward direction. 
The firing order is 1-3-4-2. 

CYLINDER HEAD COVER 
The cylinder head cover is made of aluminum alloy. A ventilation baffle plate and an oil separator are 
integrated inside the cylinder head cover so that the oil contained in the blow-by gas may be separated. 
Moreover, to prevent the leakage of oil and blow-by gas, a grommet is press-fitted at the contact section 
with each spark plug tube. 

CYLINDER HEAD 
In this aluminum alloy cylinder head, its combustion chamber adopts a pent roof type. The spark plug is 
located at the central position in the combustion chamber. 
For improved flame propagation characteristics, the squash area is provided at the combustion chamber in 
order that a turbulence may be generated in the mixture during the compressed stroke. 

CYLINDER HEAD GASKET 
The cylinder head gasket employs a carbon gasket which features remarkable durability. 

CYLINDER BLOCK 
The cylinder block is made of aluminum alloy. The cylinder liner made of cast iron is cast at the cylinder 
block. 
For assured rigidity, the crankshaft journal bearing caps are made of cast iron. Moreover, the bores have 
been machined integral with the cylinder block so as to improve the roundness accuracy. 

OIL PAN 
In this oil pan made of pressed a steel sheets, ribbed sections are provided in order to increase its strength. 
Moreover, the oil pan is provided with a baffle plate so as to prevent excessive movements of the oil while 
the vehicle is cornering, moving off or stopping quickly. Also, the baffle plate prevents the generation of 
resonating noises. 

PISTON 
The piston is made of aluminum alloy. 
A triangle front mark is stamped on the piston's top. 
The piston pin hole is offset 0.5 mm in relation to the center of the piston in order to reduce thrust pressure 
toward the piston cylinder wall. 
In addition, slit type oil holes are provided in the oil ring groove in order that the lubricating performance 
may be further improved. 

PISTON PIN 
The piston pin is made of chrome molybdenum steel which features adequate strength and light weight. This 
piston pin adopts a semi-floating type. 

CONNECTING ROD 
The connecting rod employs a vanadium steel as the material in order to assure sufficient strength and 
reduce its weight for decreased stress of inertia. Also, a front mark is provided on each of the connecting 
rod and connecting rod cap. 
Moreover, the adoption of serration type connecting rod bolts has improved the roundness of the connecting 
rod at its big end. 

PISTON RINGS 
The piston ring No. 1 is made of steel iron, whereas the piston ring No. 2 is made of cast iron. 
The oil ring made of stainless steel employs a three-piece type. 

EM-4 
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ENGINE MECHANICAL 

CAMSHAFT 
The camshaft made of cast iron employs a hollow type so as to achieve the reduction in weight. This sing 
camshaft actuates a total of 16 valves; two intake valves and two exhaust valves of each cylinder. 

VALVE SPRING 
For improved anti-surging characteristics, the valve spring adopts an unequal pitch type. 
The valve springs are assembled in such a direction that the side having a painted mark (the side with 
greater pitch) may come at the valve rocker arm side. 

VALVE ROCKER ARM & VALVE ROCKER SHAFT 
The valve rocker shaft made of carbon steel has undergone nitriding treatment. 
The valve rocker shaft is bolt-attached to the cylinder head together with the camshaft caps of the cylind 
head. 
Furthermore, the valve rocker shaft at the intake side is provided with recessed portions so as to accor 
modate the spark plug tubes. 
When installing the valve rocker shaft, care must be exercised as to its correct installing direction. n 
chamfer dimension at the timing belt side is greater than that at the distributor side . 
The valve rocker arm employs aluminum alloy. Moreover, high chrome cast iron is provided at its conta 
surface with the camshaft so that the durability may be enhanced. 
The valve rocker arm comes in four different shapes. 

CAMSHAFT TIMING BELT PULLEY & CRANKSHAFT TIMING BELT PULLEY 
Both the camshaft timing belt pulley and crankshaft timing belt pulley are made of sintered alloy. 
The camshaft timing belt pulley is driven by the crankshaft timing belt pulley through an RU type cogge 
belt. The tension of this timing belt is maintained by means of a belt tensioner. 

CRANKSHAFT 
The crankshaft employs spheroidal graphite cast iron as the material. 
The crankshaft is supported via crankshaft bearings by the five main journals provided in the cylinder blocl 

For reduced weight, the crankshaft is a hollow type. 
Furthermore, four oalance weights prevents the occurrence of vibrations. 

CRANKSHAFT PULLEY 
To reduce torsional vibrations, the crankshaft pulley adopts a damper . 
The crankshaft pulley is attached to the crankshaft timing belt pulley by means of four bolts. 

FLYWHEEL 
A flywheel made of cast iron is employed. 
The flywheel adopts a thin contour which features excellent heat radiating properties. To provide an adequat 
inertia weight, the outer diameter of the flywheel has been made larger. 
An oil catch is provided so that the engine oil may flow to the cylinder block. This design prevents the c 
from reaching the clutch disc surface in the event that oil leaks out from the crankshaft side through th 
flywheel attaching bolts. 
The ring gear is shrinkage-fitted onto the outer periphery of the flywheel. 

FLYWHEEL/ATTACHING BOLT 
The bolt employs a six point type. To prevent these bolts from becoming loose, special care has bee 
exercised to achieve the torque stability when tightening them. 
In addition, the attaching holes at the crankshaft are of pass-through type. Therefore, the bolts are seale1 
by applying sealer to them . 

EM-5 
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ENGINE MECHANICALS 

TIMING BELT COVER 
The timing belt cover is divided into two parts; the upper cover and lower cover. The ignition timing indicator 
is mounted on the lower cover. 

INTAKE MANIFOLD 
Intake manifold is made of aluminum alloy. Design has been made so that the length from the throttle body 
attaching section to the intake manifold installation section on the cylinder head may become equal in all 
cylinders. Consequently, the air charging rate for each cylinder has been made uniformed. 
In addition, the intake tube portion from the surge tank to the intake manifold adopts a diffuser type so as to 
improve the air charging efficiency. 

EM-6 
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ENGINE MECHANICAL! 

• ABBREVIATION CODES 

• 

• 

• 

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

A/C 
BDC 
BTDC 
BVSV 
C!B 
ECU 
EFI 
EGR 
EVAP 
EVSV 
EX 
FL 
HIC 
IN 
ISC 
lTC 
LH 
LHD 
LLC 
MP 
MT (M/T) 
0~ 
PCV 
PVSV 
RH 
SD 
SST 
STD 
TDC 
TP 
TVSV 
TWC 
vsv 
VTV 
WI 
W/0 
2WD 
4WD 

Air Conditioner 
Bottom Dead Center 
Before Top Dead Center 
Bimetal Vacuum Switching Valve 
Choke Breaker 
Electronic Control Unit 
Electronic Fuel Injection 
Exhaust Gas Recirculation 
Fuel evaporative emission control 
EGR Vacuum Switching Valve 
Exhaust (Manifold· Valve) 
Fusible Link 
Hot Idle Compensator 
Intake (Manifold· Valve) 
Idle Speed Control 
Intake air Temperature Compensating Valve 
Left Hand 
Left Hand Drive 
Long Life Coolant 
Multipurpose 
Manual Transmission 
Oxygen Sensor 
Positive Crankcase Ventilation 
Pressure Vacuum Switching Valve 
Right Hand 
Spark Delay 
Special Service Tool 
Standard 
Top Dead Center 
Throttle Positioner 
Thermostatic Vacuum Switching Valve 
Three-Way Catalyst 
Vacuum Switching Valve 
Vacuum Transmiting Valve 
With 
Without 
Two-wheel Drive Vehicle 
Four-wheel Drive Vehicle 

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

Bolt Screw 

Nut Washer 

EM-7 
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ENGINE MECHANICALS 

TROUBLE SHOOTING (HD-C ENGINE) • 
Problem Possible causes Remedies Page 

Engine overheats. Cooling system faulty Trouble shoot cooling system. C0-2 

Incorrect ignition timing Trouble shoot ignition system. IG-2 

Fuel system faulty Trouble shoot fuel system. FU-2 

Lubrication system faulty Trouble shoot lubrication system. LU-2 

Engine will not crank or Starting system faulty Trouble shoot starting system. 

cranks slowly. Charging system faulty Trouble shoot charging system. 

Engine will not start/Hard Ignition problem 
to start. (Only cases • Ignition coil Inspect ignition coil. IG-14 
where cranking by starter • Distributor Inspect distributor. IG-16 
motor is normal) • Ignition timing Reset ignition timing. EM-23 

Spark plugs faulty Inspect spark plugs IG-12 

Resistive cords disconnected or Inspect resistive cords. IG-11 faulty 

Vacuum leaks • • PCV line Check PCV line. EC-4, 16 
•lTC line Check lTC line. 
• Intake manifold Check intake manifold. 
• Carburetor hoses Check carburetor hoses. EC-3 
• Brake booster line Check brake booster. 

Low compression Check compression. EM-29 

No fuel supply to carburetor Check fuel line and fuel pump. FU-4 
• Fuel line 
• Fuel filter 
• Fuel pump 

Carburetor problems FU-14 
• carburetor out of adjustment 
• Choke operation 
• Aooding (outer vent valve, BVSV) Repair, as necessary. 
• Needle valve sticking or clogged 
• Vacuum hose disconnected 
• Fuel cut solenoid valve not open 

Rough idle/Engine stalls Spark plug faulty Inspect spark plugs. IG-12 
or misses. Resistive cords faulty Inspect resistive cords. IG-11 • Ignition problems 

Inspect ignition coil. IG-14 
• Ignition coil IG-16 
• Distributor Inspect distributor. 

Incorrect ignition timing Reset timing. EM-23 

Incorrect valve clearance Adjust valve clearances. EM-16 

Low compression Check compression. EM-29 

Incorrect idle speed Adjust idle speed. EM-23 

Vacuum leaks 
• PCV line Check PCV system. EC-4, 16 
•lTC line Check lTC system. 
• Intake manifold Check intake manifold. 
• Carburetor hoses Check carburetor hoses. EC-3 
• Brake booster line Check brake booster. 

• 
EM-8 
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ENGINE MECHANICAL~ 

• Problem Possible causes Remedies Page 

Rough idle/Engine stalls Engine overheating 
or misses. Carburetor problems Repair, as necessary. :-u-14 

• Slow jet clogged 
• Idle mixture incorrect 
• Fuel cut solenoid valve not open 
• Choke system faulty 

Engine hesitateS/poor Spark plug faulty Inspect spark plugs. IG-12 
acceleration Resistive cords faulty Inspect resistive cords. IG-11 

Ignition problems 
• Distributor ,Inspect distributor. IG-16 
• Ignition coil Inspect ignition coil. IG-14 

Incorrect ignition timing Reset ignition timing. EM-23 

Incorrect valve clearances Adjust valve clearances. 

I 

EM-16 

Low compression Check compressior.. EM-29 

Engine overheats Check cooling system. C0-7 

• Air cleaner clogged Check air cleaner. EM-13 

Fuel system clogged Check fuel system. FU-4 
Carburetor problems Repair, as necessary. FU-14 
• Float level too low 
• Accelerator pump faulty 
• Power valve faulty 
• Choke system faulty 
• Emission control system 

malfunctioning 
• lTC system always ON (hot engine) Check lTC system. 

Intake manifold thermo-control valve Check thermo-control valve. (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. EM-23 
after ignition switch is Engine overheating Check cooling system. C0-7 turuned off) 

Carburetor problems Repair, as necessary. FU-14 • • Fuel cut solenoid faulty 
• Idle speed out of adjustment 
• Linkage sticking 

Muffler explosion (after TP system faulty Check TP system. EC-11 
fire) during deceleration 
only. 

Muffler explosion (after Air cleaner clogged Check air cleaner. EM-13 
fire) all the time. Choke system faulty Check choke system. FU-9 

Incorrect ignition timing Reset ignition timing. EM-23 

Incorrect valve clearance Adjust valve clearances. EM-16 

WFE90-EM006 
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Problem Possible causes Remedies Page • Engine backfires. Insufficient fuel flow Trouble shoot fuel system. FU-2 

Incorrect ignition timing Reset ignition timing. EM-23 

Incorrect valve clearances Adjust valve clearances. EM-16 

Carbon deposits in combustion Inspect cylinder head. EM-65 chambers 

Vacuum leaks 
• Carburetor hoses Repair, as necessary. 
• PCV hoses Check carburetor hoses. 
• Intake manifold Check PCV system. 
• Brake booster line Check intake manifold. 

Excessive oil Oil leaks Repair, as necessary. 
consumption. PCV line clogged Check PCV hose. EC-4, 16 

Piston rings worn or damaged Check piston rings. EM-124 (Check compression) 

Valve stems worn Check valves and guides. 

Valve stem oil seals worn or 
Replace oil seals. damaged • Poor fuel economy Spark plugs faulty Inspect spark plugs. IG-12 

Incorrect ignition timing Reset ignition timing. EM-23 

Low compression Check compression. EM-29 

Air cleaner clogged Check air cleaner. EM-13 

Fuel leak Repair, as necessary. 

Carburetor problems 
• Choke system faulty Repair, as necessary. FU-15 • Idle speed too high 
• Power valve always on 

Unpleasant odor Incorrect idle speed Adjust idle speed. EM-23 

Incorrect ignition timing Reset ignition timing EM-23 

Vacuum leaks Repair, as necessary. 
• PCV line Check PCV system. 
• Intake manifold Check intake manifold. 
• Carburetor hoses Check carburetor hoses. 
• Brake booster line Check brake booster. 

Charcoal canister faulty Check charcoal canister. EC-6, 19 

Fuel filler cap faulty Check fuel filler cap. EC-5, 18 • Outer vent valve faulty Check outer vent valve. EC-7 

BVSV faulty 

WFE90-EM007 
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• TROUBLE SHOOTING {HO-E ENGINE) 

Problem Possible causes Remedies Page 

Engine overheats. Cooling system faulty. Trouble shoot cooling system. C0-2 
Incorrect ignition timing. Reset timing. EM-23 

Engine will not crank or Starting system faulty. Trouble shoot starting system. 
cranks slowly. Charging system faulty Trouble shoot charging system. 

Engine will not start/Hard Ignition problem IG-2 
to start (Only cases • Ignition coil Inspect ignition coil. IG-14 
where cranking by starter • Igniter Inspect igniter. 
motor is normal) • Distributor Inspect distributor. IG-16 

Spark plugs faulty Inspect ignition plugs. IG-12 
Resistive cords disconnected or Inspect resistive cords. IG-11 faulty. 
Low compression. Check compression. EM-29 
No fuel supply to injector 
• No fuel in tank 

• • Fuel pump not working Repair, as necessary . EF-97, 220 
• Fuel filter clogged 
• Fuel line clogged or leaking 
EFI system malfunctioning Trouble shoot EFI system. EF-12, 118 

Rough idle/Engine stalls Spark plugs faulty. Inspect spark plugs. IG-12 
or misses. Resistive cords faulty. Inspect resistive cords. IG-11 

Ignition problem. Inspect ignition coil. IG-14 •Ignition coil Inspect igniter •Igniter Inspect distributor. IG-16 • Distributor 
Incorrect ignition timing Reset timing. EM-23 
Incorrect valve clearance Adjust valve clearance EM-16 
Low compression Check compression. EM-29 
Incorrect idle speed Adjust idle speed. EM-23 
Vacuum leaks. Check throttle body. EF-106, 224 
• Throttle body 
EFI system malfunctioning Repair, as necessary. EF-29, 136 

Idle speed is too high. Fuel line clogged Check fuel line. FU-4 
Air suction Check intake manifold. 
• Intake manifold Check vacuum hose for proper EC-3, 14 

• • Vacuum hose disconnected piping . 

• Throttle body Check throttle body. EF-106, 224 
EFI system malfunctioning Trouble shoot EFI system. EF-12, 118 
Incorrect idle speed . Adjust idle speed. EM-23 

• EM-11 
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Problem Possible causes Remedies Page • Engine hesitateS/Poor Spark plugs faulty Inspect spark plugs. IG-12 
acceleration Resistive cords faulty. Inspect resistive cords. IG-11 

Incorrect ignition timing. Reset ignition timing. EM-23 

Incorrect valve clearances. Adjust valve clearances. EM-16 

Low compression. Check compression. EM-29 

Fuel system clogged. Check fuel system. FU-4 

Air cleaner clogged. Check air cleaner. EM-13 

Engine overheats. Check cooling system. C~7 

Air leakage Check throttle body. EF-106, 224 
• Throttle body 

Emission control system Repair as necessary. EF-14, 15 malfunctioning (cold engine) 

EFI system malfunctioning Repair. as necessary. EF-29, 136 

Engine dieseling (Runs EFI system malfunctioning Repair, as necessary. EF-29, 136 
after ignition switch is 

Incorrect ignition timing. Reset timing. EM-23 turned off.) • Muffler explosion (after Incorrect ignition timing. Reset timing. EM-23 
fire) during deceleration Incorrect valve clearance. Adjust valve clearance. EM-16 only 

Air cleaner clogged. Check air cleaner. EM-13 

EFI system malfunctioning Repair, as necessary. EF-29. 136 

Engine backfires. Incorrect ignition timing. Reset timing. EM-23 

Incorrect valve clearances. Adjust valve clearance. EM-16 

EFI system malfunctioning Repair, as necessary. EF-29. 136 

Excessive oil Oil leak. Repair, as necessary. 
consumption. PCV line clogged. Check PCV hose. EC-4, 16 

Piston rings worn or damaged. Check piston rings. EM-124 

Valve stems worn. Check valves and guides. 

Valve stem oil seals worn or 
Replace oil seal. damaged. 

Poor fuel economy Spark plugs faulty. Inspect spark plugs. IG-12 

Incorrect ignition timing. Reset timing. EM-23 

Low compression. Check compression. EM-29 • Air cleaner clogged. Check air cleaner. EM-13 

Fuel leak. Repair, as necessary. 

Tires improperly inflated Inflate tires to specified pressure. 

Clutch slipping Trouble shoot clutch. 

Brakes dragging Trouble shoot brakes. 

EFI system malfunctioning Repair. as necessary. EF-29, 136 

Unpleasant odor Incorrect idle speed Adjust idle speed. EM-23 

Incorrect ignition timing Reset ignition timing. EM-23 
Vacuum leaks 

Check PCV system. • PCV line 
• Intake manifold Check intake manifold. 

• Throttle body Check throttle body. 

EFI system malfunctioning Repair, as necessary. EF-29, 136 

• 
EM-12 
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ENGINE TUNE-UP 
1. Inspection of engine coolant level 

(See page C0-12.) 

2. Inspection of engine oil level 
(See page LU-9.) 

3. Inspection of air cleaner filter element 
[HO-C Engine] 

1. Detach the four air cleaner clamps. Remove the air cleaner 
upper case by loosen the wing nut. 

2. Remove the air filter element from the air cleaner case. 
3. Visually inspect that the air filter element is not excessively 

dirty, damaged or oily. 
Replace the air filter element, if necessary. 

4. Clean the element with compressed air. 
First, blow compressed air from the back side of the ele
ment thoroughly. Then, blow off the upper side of the ele
ment. 
CAUTION: 
• The air pressure to be used for this cleaning operation 

should not exceed 392.3 kPa (4.0 kgf/cm~ . 

EM-13 
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5. Install the air cleaner filter element in the air cleaner case. 
NOTE: 
• The air filter element has the correct installation direction 

to be observed. Tum the air filter element so that the 
element may be fitted securely in the air cleaner case. 

6. Install the air cleaner upper case. Attach the four air 
cleaner clamps and tighten the wing nut. 

[HO-E Engine] 
1. Loosen the three clamps. Remove the air cleaner cap. 

2. Loosen the wing nut retaining the element. Take out the 
element from the air cleaner case. 

3. Visually inspect that the air filter element is not excessively 
dirty, damaged or oily. 
Replace the air filter element, if necessary. 

EM-14 
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~ 4. Clean the element with compressed air. First, blow com-

I 

• 

• 

pressed air from the inner side of the element thoroughly. 
Then, blow off the outer side of the element. 
CAUTION: 
• The air pressure to be used for this cleaning operation 

should not exceed 392.3 kPa (4.0 kgf/cm2
). 

Replace the air filter element, if necessary. 

5. Place the element in the air cleaner case. Secure the ele
ment with the wing nut. 

6. Install the air cleaner cap to the air cleaner case. Secure 
the air cleaner cap by tightening the three clamps. 

4. Inspection of battery 
(See the Charging System Section.) 

5. Inspection of spark plugs 
(See page IG-12.) 

Recommended Spark Plugs: 

Engine 

Manufacturer CHAMPION 

Type RC9YC4 
RC7YC4 

Spark plug gap 1.0- 1.1 mm 

HD-C·HD-E 

NIPPONDENSO 

K20PR-U11 
K22PR-U11 

+-

NGK 

BKRSE-11 
BKR7E-11 

+-

EM-15 
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6. Inspection and adjustment of valve clearances 
The measurement and adjustment of valve clearances are 
carried out when each of the pistons of the No. 1 and No. 4 
cylinders is set to 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 

cooling water temperature is 75 - 85°C and the engine 
oil temperature is above 65°C. 
However, when the engine has been overhauled, it is 
necessary to adjust the valve clearances while the en
gine is cold and to readjust the valve clearances in a hot 
condition after warming up the engine. 

1. Removal of cylinder head cover 
[HD-C Engine] 
(1) Remove the three bolts securing the air cleaner and air 

intake hose. 

(2) Remove the wing nut located at the center of the air 
cleaner. Remove the air cleaner and air intake hose 
subassembly. 

(3) Detach the spark plug wires from the clamp. 

EM-16 

• 

• 

• 
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(4) Detach the spark plug wires at the cylinder head side. 
NOTE: 
• Be sure to hold the rubber boot during the spark plug 

wire disconnection. Never remove the spark plug wire, 
holding the cord portion. 

(5) Disconnect the PCV hoses from the cylinder head 
cover . 

(6) Remove the accelerator cable bracket from the cylinder 
head cover. 

(7) Loosen the nine bolts (10 mm) over two or three stages 
in the sequence shown in the right figure. 
After removing the bolts, proced to remove the cylinder 
head cover. 

NOTE: 
1. Be sure to loosen the bolts progressively and unformly 

over two or three stage. 
2. Be very careful not to damage the grommets of the spark 

plug tubes. 
3. The timing belt cover attaching bolt <D should pulled out 

fully. 

[HD-E Engine] 
(1) Removal of the air intake chamber 

<D Disconnect the vacuum hoses from the air intake 
chamber. 

® Remove the air intake chamber by removing the 
three attaching screws and two clamps . 

EM-17 
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(2) Detach the spark plug wires from the clamps. 

(3) Detach the spark plug wires at the cylinder head side. 
NOTE: 
• Be sure to hold the rubber boot during the spark plug 

wire disconnection. Never remove the spark plug wire, 
holding the cord portion. 

(4) Disconnect the PCV hoses from the cylinder head 
cover. 

(5) Detach the engine bond cable from the cylinder head 
cover. (Radio equipped vehicle only) 

(6) Detach the bolts for intake air chamber bracket and 
accelerator cable clamp 

EM-18 

• 
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(7) Loosen the nine bolts (10 mm) over two or three stages 
in the sequence shown in the right figure. After remov
ing the bolts, proceed to remove the cylinder head 
cover. 

NOTE: 
• Be sure to loosen the bolts progressively and uniformly 

over two or three stages. 
• The timing belt cover attaching bolt <D should be pulled 

out fully. 
• Be very careful not to damage the grommets of the spark 

plug tubes. 

2. Inspection and adjustment of valve clearances 
(1) Turn the crankshaft until the recessed mark on the 

crankshaft pulley is aligned with the indicator mark on 
the timing belt cover . 

NOTE: 
• If the vehicles equipped with the power steering and the 

air-conditioner or only the power steering is equipped, 
tum the power steering pump pulley while pushing the 
drive belt. 

• If the vehicles equipped with only the air conditioner, 
remove the engine under cover, rubber plate, the engine 
under cover No. 3 and lower fan shroud. Then tum the 
crankshaft pulley from the vehicle lower side. 

(2) Check to see if the valve rocker arms of the No. 
cylinder are free or are being pushed up. According to 
the following table, check and/or adjust the valve 
clearances, using a thickness gauge. 
Valve Clearances (Hot condition) 

Intake: 0.20- 0.30 mm 
Exhaust: 0.28 - 0.38 mm 

(Reference: Cold) 

NOTE: 

Intake: 0.18 mm 
Exhaust: 025 mm 

• Before the adjusting bolts are tightened, apply engine oil 
to the lock nuts and rocker arm adjusting bolts . 

EM-19 
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The "0" marks denote those valves that can be adjusted under that setting. 

o. 

Ro 

When valve rocker arms of No. 1 cylinder are free: IN 
(Piston of No. 1 cylinder is at top dead center under 

EX compression stroke) 

When valve rocker arms of No. 4 cylinder are free: EX 
(Piston of No. 4 cylinder is at top dead center under 
compression stroke) IN 

(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 oil or dirt from the gasket surface of the 

cylinder head cover. 
CAUTION: 

Be sure not to drop the dirt or gasket tips into the timing 
belt 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-93.) 

EM-20 
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0 

• 
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0 
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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 sure that the rubber grommet is fitted properly to 

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. 
Tightening Torque: 2.9 - 4.9 N-m (0.3 - 0.5 kgf-m) 

(7) Tighten the timing belt cover attaching bolt. 
Tightening Torque: 2.0 - 3.9 N·m (0.2 - 0.4 kgf-m) 

(8) Tighten the air intake chamber bracket tightening bolts 
and the clamp bolt, and clamp the accelerator cable. 
(HO-E Engine only) 
Tightening Torque: 3.0 - 4.9 N·m (0.3 - 0.5 kgf-m) 

EM-21 
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(9) Install the engine ground wiring harness to the cylinder 
head. (Radio equipped vehicle only) 
Tightening Torque: 3.0 - 4.9 N-m (0.3 - 0.5 kgf-m) 

(10) Connect the PCV hoses to the cylinder head cover. 

(11) Install the spark plug wires to the spark plugs. 
NOTE: 
• Be sure that the spark plug wire is connected securely 

to each spark plug. 
• Care should be exercised not to damage the spark plug 

wire rubber grommet with the spark plug tube. 

(12) Install the spark plug wires to the clamp. 

(13) Install the intake air chamber to the intake air hose. 
Secure it to the bracket with the three bolts. 
(HO-E Engine only) 

(14) Insert the vacuum hose into the intake air chamber. 
(HO-E Engine only) 

(15) Start the engine. Ensure that the engine exhibits no 
trouble, such as oil leakage. 

EM-22 
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• 7. Inspection of ignition timing 

• 

• 

• 

The ignition timing mark of crankshaft pulley is aligned with 
the indicator of timing belt cover. 

NOTE: 
• This does not include the sub ignition timing advance of 

the distributor . 

8. Adjustment of idle speed 
Engine Idle Speed 

HO-C engine: 850 ± 50 rpm 
HO-E engine: 850 ± 50 rpm 

9. Check of fast idle 

[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 lamp 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: 
• HO-C engine is mounted with automatic choke carburetor. 

Therefore, perform the engine fast idle check while the engine is cold . 

EM-23 
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(1) Connect the tachometer to the engine with SST. 
SST: 09991-8n03-000 

(2) Check to see if the fast idle speed sets within the 
specified value. 

REFERENCE: 
Engine Fast Idle Speed: 

1 ,300 - 2,000 rpm at 22 - 28°C 

10. Check of throttle positioner 

[HD-C Engine] 
Dashpot Touch Revolution Speed: 

1 ,500 ± 50 rpm 
Specified Time: 0.5 - 5 seconds. 

[HD-E Engine] 
Dashpot Touch Revolution Speed: 

• General Spc. 1 ,800 ± 100 rpm 
• US Spc. 1 ,600 ± 100 rpm 

Specified Time: 0.5 - 5 seconds 

EM-24 
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• CHECK AND ADJUSTMENT OF CO/HC CONCENTRATIONS 
[HD-C Engine] 

• 

• 

• 

• Warm up the engine thoroughly. 
• All accessory 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 system exhibits no air leakage. 
• Ensure that the exhaust system exhibits no air leakage. 

CO adjustment 
1. Adjust the idle speed. 

(See page EM-23.) 
2. Race the engine until its speed reaches 2000 rpm . 

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% 

If the measured concentration fails to conform to the 
specification, perform the adjustments described in the 
step 4. onward. 

4. Using the following SST, gradually turn the mixture adjust
ing screw so that the CO concentration may conform to the 
specification. 

SST: 09243-87201-000 

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

6. Measure the CO concentration. Check to see if the CO 
concentration conforms to the specification. 
If the repeated adjustments will not get the conformity to the 
specification, carry out the trouble shooting in accordance 
with the table next page . 

EM-25 
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HC adjustment 
1. Adjust the idle speed. 
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 rpm 

If the measured concentration fails to conform to the 
specification, carry out the trouble shooting in accordance 
with the following tables. 

Possible causes for improper COIHC concentrations 

~ p 

Ignition timing 

Valve clearances 

Improper valve seating 

Ignition system problems 
Spark plugs 
Resistive cord 
Distributor 
Ignition coil 

Air leakage in intake system 

lTC valve malfunctioning 

Great mechanical loss of engine inner parts 

[HD-E Engine] 
NOTE: 

CO concentration 

0 

0 

0 

0 

• This check is used only to determine whether or not the 
idle HC/CO emissions comply with the regulations. 

1. Initial Conditions 
(1) Air cleaner filter element installed. 
(2) All accessories switched OFF. 
(3) All vacuum lines connected. 
(4) All pipes and hose of air intake system connected. 
(5) Ignition timing set correctly. 
(6) Transmission in "Neutral" Position. 
(7) Warm up the engine thoroughly. 
(8) Ensure that the exhaust system exhibits no gas leakage. 
(9) Ensure that the intake system exhibits no air leakage. 

(10) Tachometer and HC/CO meter at hand and calibrated. 

EM-26 
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0 • 0 Compression pressure 

0 

0 
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2. System inspection of oxygen sensor 
( 1 ) Remove the cap of the check connector. Connect the 

following SST to the check connector. 
SST: 09991-87702"-000 

(2) Start and warm up the engine completely. 
(3) Connect the test terminal (brown) of the SST to the 

ground terminal (black). 

( 4) Connect a voltmeter to the output terminal (green) of the 
SST. 

(5) Hold the engine speed at 3000 rpm 
(6) After a lapse of two minutes, ensure that the reading of 

the voltmeter connected in the step (4) changes eight 
times or more for 10 seconds. 
If the change in voltage fails to occur eight times or 
more, check the diagnosis code. Replace the oxygen 
sensor if no malfunction code is memorized. 

3. Measurement 
(1) Insert the HC/CO meter testing probe into the tail pipe 

at least 400 mm . 

EM-27 
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(2) Measurement of HC/CO concentrations at idle. 
Wait at least one minute before the measurement so as to allow concentrations to stabilize. 
Complete the measurement within three minutes. 
If the HC/CO concentrations dose not conform to the regulations, see the following table for possible 
causes. 

Trouble shooting 

HC co Problems Possible causes 

High Normal Rough idle 1. Faulty ignition 
• Incorrect timing 
• Fouled, shorted or improperly gapped spark plugs 
• Open or crossed high tension cords 
• Cracked distributor cap 

2. Incorrect valve clearance 
3. Leaky EGR valve (US. spc. only) 
4. Leaky exhaust valves 
5. Leaky cylinder 

High Low Rough idle 1. Lean mixture causing misfire 
(Fluctuating HC reading) 

High High Rough idle 1. Restricted air filter 
(Black smoke from 
exhaust) 2. Faulty EA system 

• Faulty pressure regulator 
• Clogged fuel return line 
• Defective water temp. sensor 
• Defective air temp. sensor 
• Faulty throttle position sensor 
• Faulty pressure sensor 
• Faulty injector 
• Faulty ECU 

3. Insufficient warmed up three way catalyst 

EM-28 
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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 pres
sure. 

1. Warm up the engine thoroughly. 
2. Turn OFF the ignition key switch. 

3. Removal of spark plugs 
(1) Disconnect the vacuum hoses from the air intake cham

ber. 
Remove the air intake chamber by removing the three 
attaching screws and two clamps . 

(2) Remove the spark plug wires from the clamp. 
(3) Disconnect the spark plug wires at spark plug side. 
NOTE: 
• Be sure to hold the rubber boot during the spark plug 

wire disconnection. Never remove the spark plug wire, 
holding the cord portion. 

(4) Remove the all spark plugs, using the following SST 
{Plug wrench (16 mm)} . 
SST: 09268-87703-000 

4. Disconnect the distributor connector . 

EM-29 
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5. Pull out the injector relay and fuel pump relay from the relay 
block. 

6. Measurement of cylinder compression pressure 
(1) Insert a compression gauge into the spark plug hole. 
(2) Depress the accelerator pedal fully. 
(3) While cranking the engine, measure the compression 

pressure. 
NOTE: 
• Always use a fully charged battery so that at least a 

revolution 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. 

• Crank the engine for the same duration for each cylinder. 
Compression Pressure: 

1373 kPa (14 kgf/cm2)/at 300 rpm 
Minimum Pressure: 

1 030 kPa (1 0.5 kgf/cm~/at 300 rpm 
Difference Between Cylinders: 

147 kPa (1.5 kgf/cm2)/at 3.00 rpm 

(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 cylinder 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. 

• If 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. 

7. Install the injector relay and fuel pump relay to the relay 
block. 
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• 8. Connect the distributor connector. Install it to the clamp. 

• 

• 

• 

9. Install the spark plugs using the following SST. 
SST: 09268-8n03-QOO 
Tightening Torque: 14.7- 21.6 N-m (1.5 - 2.2 kgf-m) 

10. Connect the spark plug wires. 
NOTE: 
• Be sure that the spark plug wire is connected securely 

to each spark plug. 
• Care should be exercised not to damage the spark plug 

wire with the spark plug tube. 

11. Attach the spark plug wires to the clamp. 

12.1nsert the intake air chamber into the intake air hose. 
Secure it with the three attaching bolts . 

13. Insert the vacuum hoses into the intake air chamber . 
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TIMING BELT 
COMPONENTS 

REMOVAL OF TIMING BELT 

,'""~ 

~~\~~-~--

----t~,T--
® @ 

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

2. Remove the engine under cover and drain the engine 
coolant about 1 liter from drain plug of the radiator. 
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[HO-C Engine) 
3. Removal of air cleaner hose 

( 1) Remove the air cleaner hose from the air cleaner case 
by removing the two bolts and one clamp. 

(2} Disconnect the vacuum motor hose and hot air intake 
hose (except for GCC specification). 

4. Removal of the radiator reserve tank 
( 1) Disconnect the radiator reserve tank hose from the 

radiator 
(2) Pull up the radiator reserve tank together with hose . 

5. Removal of the power steering pump drive belt. 
(Power steering equipped vehicle only) 
( 1) Loosen the adjusting bolt and two tightening bolts. Then 

push down the pump 
(2) Remove the drive belt 

6. Remove the air conditioner drive belt by loosening the ad
justing bolt. (Air conditioner equipped vehicle) 

7. Remove the three clamps for clutch cable provide on the 
fan shroud . 
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8. Removal of fluid coupling with fan and fan shroud 
(1) Disconnect the water hose from the radiator upper tank. 

(2) Remove the four water pump pulley attaching nuts. 
Then detach the fluid coupling with fan from the water 
pump pulley tempporarily. 

(3) Remove the drive belt by loosening the alternator pulley 
adjusting bolt. 

(4) Remove the water pump pulley. 

(5) Remove the two fan shroud attaching bolts from the 
radiator 

(6) Unlock the lock section of the fan shroud lower part from 
the radiator by pulling up the fan shroud. 

(7) Remove the fan shroud together with fluid coupling with 
fan from the engine comportment 

[HO-E Engine] 
3. Removal of the air cleaner and the air cleaner hose subas

sembly. 
( 1) Remove the tapping screw from the radiator fan shroud 

upper side. 
(2) Remove the clutch cable clamp provided at the air 

cleaner. 

(3) Remove the air cleaner hose attaching bolts provided 
at the left fender panel and radiator center support. 
Remove the three air cleaner attaching bolts. Then 
remove the air cleaner and air cleaner hose subas
sembly. 
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4. Removal of the radiator reserve tank 
(1) Disconnect the radiator reserve tank hose from the 

radiator 
(2) Pull up the radiator reserve tank together with hose. 

5. Removal of the power steering pump drive belt. 
(Power steering equipped vehicle only) 
( 1) Loosen the adjusting bolt and two tightening bolts. Then 

push down the pump 
(2) Remove the drive belt 

6. Remove the air conditioner drive belt by loosening the ad
justing bolt. (Air conditioner equipped vehicle) 

7. Disconnection of the main relay wire 
(1) Remove the clamping bolt and detach the clamp with 

lock. 

(2) Disconnect the main relay wire connector at the relay 
box side . 
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8. Remove the three clamps for clutch cable provide on the 
fan shroud. 

9. Removal of fluid coupling with fan and fan shroud. 
(1) Disconnect the air breather hose from the radiator 

upper tank. 

(2) Remove the four water pump pulley attaching nuts. 
Then detach the fluid coupling with fan from the water 
pump pulley tempporarily. 

(3) Remove the drive belt by loosening the alternator pulley 
adjusting bolt. 

(4) Remove the water pump pulley. 

(5) Remove the two fan shroud attaching bolts from the 
radiator 

(6) Unlock the lock section of the fan shroud lower part from 
the radiator by pulling up the fan shroud. 

(7) Remove the fan shroud together with fluid coupling with 
fan from the engine comportment 

10. Remove the crankshaft pulley by removing the four attach
ing bolts. 
NOTE: 
• Place the gear shift lever in the 5-th gear position so as 

to prevent the rotation of crankshaft. 
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11. Remove the timing belt cover No. 1 and No. 2 by removing 
the eight bolts. 

12. Removal of timing belt 
NOTE: 
• Prior to removal of the timing belt, put an arrow mark 

indicating the normal rotating direction on the belt, using 
a chalk or the like. 

CAUTION: 
• Do not try to pry the timing belt with a screwdriver or the 

like during the removal or installation. 
• Do not allow the belt to come into contact with oil, water 

or dust. 
• Do not bend the belt at a sharp angle r tum the belt inside 

out, for it is very vulnerable to bending. 
• Do not utilize the tension of the timing belt pulley when 

loosening the set bolt of the camshaft timing belt pulley. 

( 1) Rotate the crankshaft until the "F" mark of the camshaft 
timing belt pulley is aligned with the indicator of the 
cylinder head cover . 
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(2) Loosen the attaching bolt of the timing belt tensioner. 
Move the tensioner to the left as for as it will go and 
tighten the bolt temporarily. 

(3) Remove the timing belt. 

13. 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 5th gear position. 
• If any 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 pulley, 
using the following SST. 
SST: 09609-20011-000 

14. Removal of camshaft timing belt pulley 
(1) Loosen the attaching bolts of the camshaft timing belt 

pulley, by using flowing the SST. 
SST: 09278-87201-000 

(3) Remove the camshaft timing belt pulley. 
15. Remove the timing belt tensioner and tension spring. 

INSPECTION OF COMPONENTS 
1. Timing belt inspection 

CAUTION: 
• Do not bend, twist or turn the belt inside out 
• Do not allow the belt to come into contact with oil, water 

or steam. 
• Keep the belt clean. 
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If there are defects, as shown in the figures, check the 
following points and replace the timing belt. if necessary. 
( 1 ) Premature separation 

• Check for proper installation. 
• Check the timing gear cover gaskets for damage 

and check for correct installation. 

(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 belt, 
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 
pulley teeth . 
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2. Timing belt tensioner inspection 
Check the timing belt tensioner for smooth turning. 
Check the belt contact surface for damage. 

If necessary, replace the timing belt tensioner. 
CAUTION: 
• Never wash the timing belt tensioner. 

3. Inspect tension spring 
(1) Check the free length of the spring 

Free Length: 46.5 mm 

(2) Check the tension of the spring at the specified instal
lation length. 
Tension as Installed: 29.4 N (3.0 kgf) at 50.9 mm 

If the tension does not conform to the specification, 
replace the spring. 

4. Inspection of timing belt pulley 
(1) Measure the maximum diameter of the timing belt pul

ley, using vernier calipers. 

Reference: 

Camshaft timing belt pulley: 119.90 mm 

Crankshaft timing belt pulley: 59.37 mm 

(2) Visually inspect the timing belt pulley for damage. 

5. Inspection of crankshaft timing belt pulley flange 
Check the crankshaft timing belt pulley flange for bend, 
damage and wear. 
If necessary, replace the crankshaft timing belt pulley 
flange. 
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• INSTALLATION OF TIMING BELT 
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• 

NOTE: 
• Check the water pump for water leakage and the oil seal 

for oil leakage. 

Repair any water leakage or oil leakage, if necessary. 

1. Attach the tension spring to the timing belt tensioner. Hang 
the tension spring hook on the pin. Assemble the timing belt 
tensioner in place and install the bolt. 
CAUTION: 
• Hang the spring hook securely on the pin groove. 
• Ensure that the pin at the oil pump is frtted into the pin 

hole of the timing belt tensioner . 

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

3. Installation of crankshaft timing belt pulley 
(1) Install the crankshaft timing belt pulley flange with its 

recessed side facing toward the oil pump side. 

(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 belt pulley. Align the stamped 
mark of the crankshaft timing belt pulley with the in
dicator . 
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(3) Tighten the crankshaft timing belt pulley bolt. 
Tightening Torque: 88.3- 98.0 N-m (9.0- 10.0 kgf-m) 

NOTE: 
• Prevent the crankshaft from being rotated by placing the 

gear shift lever in the 5-th gear. 

4. Installation of camshaft timing belt pulley 
(1) Install the camshaft timing belt pulley on the camshaft 

in such a way that the "F" mark can be seen and the 
locating pin hole is aligned. 

NOTE: 
• Remove any oil or water from the camshaft timing belt 

pulley. Keep the pulley clean. 

(2) Install the three attaching bolts of the camshaft timing 
belt pulley, while preventing the pulley from turning by 
using SST. 
Tightening Torque: 14.8 - 21.5 N-m (1.5 - 2.2 kgf-m} 
SST: 09278-87201-000 

CAUTION: 
• Never allow the camshaft to tum. 

5. Installation of timing belt 
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 tum the belt 

inside out. 
• Perform the engine turning operation at the crankshaft 

side. 
• Do not utilize the tension of the timing belt when tighten

ing the set bolt of the timing belt pulley. 
• When the timing belt is reused, install the timing belt in 

such a way that the direction of the arrow put during the 
removal may match with the engine rotation direction. 

• The adjustment of belt tension should be made when the 
cylinder block and its ambient temperatures are in be
tween 5 - so·c . 
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( 1) Align the "F" mark of the camshaft timing belt pulley with 
the indicator on the cylinder head cover. 

CAUTION: 
• It should be noted that the piston may interfere with the 

valves if the camshaft is turned independently. 

(2) Align the stamped mark of the crankshaft timing belt 
pulley with the indicator. 

CAUTION: 
• It should be noted that the piston may interfere with the 

valves if the crankshaft is turned independently . 

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

NOTE: 
• When the timing belt is reused, install the timing belt in 

such a way that there exist 35 teeth of the belt between 
the stamped marks of the crankshaft timing belt pulley 
and camshaft timing belt pulley. 

• When the timing belt is reused, install the timing belt in 
such a way that the arrowhead which was put during 
disassembly comes rotational direction of the timing belt 

(4) Loosen the attaching bolt of the timing belt tensioner. 
Apply tension to the timing belt. Temporarily tighten the 
attaching bolt. 

NOTE: 
• Ensure that the belt exhibits no slack at the tension side 

of the belt (the side opposite to the tensioner) . 
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(5) Rotate the crankshaft 1.9 turns in the normal direction 
{to the right as viewed from the engine cylinder No. 1) 
so that the "F" mark of the camshaft timing belt pulley 
comes at a point three teeth in the camshaft timing belt 
pulley before the indicator of the cylinder head cover. 

CAUTION: 
• At this time, never tum the crankshaft reversely. 

Make sure that the belt is not tilted between the 
crankshaft timing belt pulley and the camshaft timing belt 
pulley. 

If the crankshaft should be reversed or the timing belt 
should be tilted, turn the crankshaft two more turns. 

(6) Make the tensioner free by loosening the attaching bolt 
of the timing belt tensioner. 

(7) 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. 

CAUTION: 
• Never turn the crankshaft reversely. 
• Never turn the crankshaft beyond the point where the 

"F" mark of the camshaft timing belt pulley is aligned with 
the indicator. 

If the crankshaft should be reversed or turned beyond 
that point, temporarily tighten the tensioner attaching 
bolt and repeat the operations from the step (5) onward. 

(8) Tighten the attaching bolt of the timing belt tensioner to 
the specified torque. 
Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m) 
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(9) Ensure that the stamped marks of the crankshaft timing 
belt pulley and camshaft timing belt pulley are aligned 
with the corresponding indicators. 

If the stamped mark is not aligned with the indicator, 
repeat the operations from the step (1) onward. 

6. Check of timing belt tension 
When the midpoint of the belt at the tension side is pushed 
5.0 mm, ensure that the pushing. force is 

Specified Pushing Force: 7.8-15.7 N (0.8 -1.6 kgf) 
(When belt is deflected 5.0 mm) 

If the belt does not conform to the specification, repeat the 
operations from the step 15 (4) onward. 

7. 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: 2.0 - 3.9 N·m (0.2 - 0.4 kgf-m) 

(For both upper and lower cover) 

NOTE: 
• First, attaching bolts <D and @) should be installed . 

8. 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 belt 
pulley with four bolts. 
Tightening Torque: 19.6 - 29.4 N·m (2.0 - 3.0 kgf-m} 
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9. Installation of fluid coupling with fan and fan shroud 
(1) Install the water pump pulley to the water pump with 

temporarily attaching. 
(2) Insert the radiator fan shroud together with the fluid 

coupling 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. 

(3) Install the fluid coupling to with fan the water pump by 
means of four bolts through water pump pulley. 
Tightening Torque: 9.8 - 17.7 N·m (1.0- 1.8 kgf-m) 

(4) Insert the 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. 
Securely clamp the water hose clamp. 

10. 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 98 N (10 kgf) is applied to the midpoint. 
Specified Belt Deflection: 

New Belt: 4.0 - 5.0 mm 
With a force of 98 N (1 0 kgf) applied to 
point indicated in figure 

Used Belt: 5.0 - 6.0 mm 
With a force of 98 N (1 0 kgf) applied to 
point indicated in figure 

NOTE: 
• The used belt denotes a belt which has been used for 

more than five minutes after it was put into use. 

11. Installation of power steering drive belt 
(Power steering equipped vehicle only) 
(1) Install the power steering drive belt. 

EM-46 

~· 
~( 

• 

Alternator pulley 

WFE90-EM119 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

(2) Set the drive belt tension to specified valve by tighten
ing the adjusting bolt. 
Specified Deflection: 9 -11 mm 

[When a force of 98 N (1 0 kgf) is applied] 

(3) Tighten the bolts and nut to the specified valve. 
Tightening Torque: 

@ .... 34.3 - 44.1 N·m (3.5 - 4.5 kgf-m} 
@ .... 14.7- 21.6 N·m (1.5- 2.2 kgf-m} 
© .... 49.0 - 68.6 N-m (5.0 - 7.0 kgf-m) 

12. Installation of reserve tank. 
( 1 ) Install the reserve tank to the radiator assy bracket. 
(2) Install the reserve tank hose to the radiator with clip. 

13. Installation of the air cleaner and the air cleaner hose . 

[HD-C Engine] 
(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) Connect the air cleaner hose to the air cleaner case and 

the pipe with two bolts and one clamp. 

[HD-E Engine] 
(1) Put the air cleaner and the air cleaner hose into position. 
(2) Tighten the three air cleaner attaching bolts. 
(3) Tighten the air cleaner hose attaching bolts provided at 

the left fender panel and the radiator center support . 
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14. Install the clutch cable clamp provided at the air cleaner. 
15. Install the tapping screw onto the radiator fan shroud upper 

side. 

16. Install the air intake chamber. 

17. Pour the engine coolant about 1 liter into the radiator. 
NOTE: 
• Use the engine coolant which is drained from radiator in 

the step 2 of removal of timing belt. 

18. Connect the battery ground cable to the negative (-) ter
minal of the battery. 
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CYLINDER HEAD 
COMPONENTS 

~ Cylinder head cover 
\61 Camshaft 
® Valve rocker shaft 
@ Valve guide 
® Cylinder head 
®Oil seal 
® Spark plug 
® Valve 
® Spring seat 
® Valve stem oil seal 
4:D Valve spring 
~ VValve spring retainer 
'191 alve rocker arm 
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~ SCamshaft timing belt pulley 
~ pacer 
®Grommet 
@ Oil filler cap 
®Gasket 
@Timing belt l'ill T' · upper cover 
V:!JI rmrng belt 
® Timing belt tensioner 
@ Crankshaft timing belt I 
@ Crankshaft pulley pu ley 
@ Camshaft cap 
® Cylinder head gasket 
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REMOVAL OF CYLINDER HEAD WITH 
MANIFOLDS 
[HD-C Engine] 
1. Removal of battery 

(1) Disconnect the battery ground cable from the negtive 
(-) terminal of battery. 
Then disconnect the positive cable from the positive ( +) 
terminal. 

(2) Remove the battery from the engine compartment by 
removing the battery holding clamp. 

2. Drain the coolant 
3. Drain the engine oil 
4. Removal of engine hood. 

(1) Disconnect the window shield washer hose 
(2) Remove the engine hood by removing four bolts. 

5. Removal of air cleaner assembly. 
(1) Disconnect the flowing hoses at air cleaner side. 

• lTC vacuum hose to carburetor 
• Vacuum hose to TVSV 
• PCV hoses 
• Vacuum hoses for vacuum motor 

(2) Remove the air cleaner by removing the attaching bolt 
and wing nut. 

6. Removal of the power steering pump assembly 
(Power steering equipped vehicle only) 
(1) Loosen the adjusting bolt and two attaching bolts. Then 

pull down the pump. 
(2) Remove the drive belt. 
(3) Disconnect two tightening bolts. 

(4) Remove the power steering pump assembly and put on 
the battery carrier temprarily. 

(5) Disconnect the vacuum hose for idle up. 
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(1) Detach the spark plug wires from the clamp. 

(2) Detach the spark plug wires at the cylinder head side . 

(3) Remove the spark plugs, using plug wrench (16 mm) 
or the fllowing SST. 
SST: 09268-87703-000 

12. Removal of timing velt. 
(See Page EM-32.) 

13. Removal of water hose and coupler 
(1) Disconnect the water out let hose at the engine rear 

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

engine. 
(3) Disconnect the small water hose at the water inlet side . 
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(4) Disconnect the coupler of solenoid valve wiring har
ness. 

(5) Disconnect the coupler of the water temperature sender 
wiring. 

8. Removal of fluid coupling with fan 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. 

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

(4) Loosen the alternator pulley adjusting bolt. 

(5) Remove the two attaching bolts of the fan shroud. 
(6) Un-lock the lock section of fan shroud lower part from 

the radiator by pulling up the fan shroud. 
Remove the fan shroud together with fluid coupling fan. 

9. Remove the V-ribbed belt and water pump pulley. 
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1 0. Remove the crankshaft pulley by removing the four attach
ing bolts. 
NOTE: 
• Place the gear shift lever in the 5th gear position so as 

to prevent the rotation of the crankshaft. 

11. Remove the timing belt cover No. 1 and No. 2 by removing 
the eight bolts . 

12. Removal of fuel line 
(1) Disconnect the fuel hoses to fuel filter 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 charcoal 
canister. 

13. Disconnect the brake booster vacuum hoses from the in
take manifold . 

14. Removal of distributor 
(1) Disconnect the coupler of wiring harness of the dis

tributor. 

(2) Remove the distributor from the cylinder head by 
removing the two attaching bolts. 

NOTE: 
• Since the remaining engine oil will flow out be certain 

to place a cloth or the like . 
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15. Disconnect the accelerator cable from the carburetor. 

16. Remove the hot air shroud from the exhaust manifold by 
loosening the five attaching bolts. 

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

18. Removal of cylinder head cover 
(1) Remove the spark plug wires from the cylinder head. 
(2) Remove the spark plugs, using the SST. 

SST: os2sa-smo3-ooo 

(3) Loosen the cylinder head cover attaching bolts evenly 
over two or three stages in the sequence indicated in 
the figure. Remove the cylinder head cover attaching 
bolts. 

19. 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 

side. 
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• (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, by using the chain block. 

NOTE: 
• Be careful not to allow the cylinder head to M to the 

vehicle body and/or other parts. 
• 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. 

[HO-E Engine] 
1. Removal of the battery 

(1) Disconnect the battery ground cable from the negtive 
(-)terminal of the battery. 
Then disconnect the positive cable from the positive ( +) 
terminal. 

(2) Remove the battery from the engine compartment by 
removing the battery holding clamp. 

2. Drain the coolant. 
3. Drain the engine oil 

4. Removal of engine hood. 
(1) Disconnect the window shield washer hose . 
(2) Remove the engine hood by removing four bolts. 

5. Removal of the air intake chamber. 
(See page EM-17.) 
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6. Removal of the timing belt 
(See page EM-36.) 

7. Removal of spark plugs. 
(1) Remove the spark plug wire clamps. 

(2) Remove the spark plug wires. 

(3) Remove the spark plugs, using the plug wrench 
(16 mm) or the flowing SST. 
SST: 09266-87703-000 

B. Removal of following vacuum hoses at surge tank side. 
(1) Distributor diaphram <D 
(2) BVSV® 
(3) Pressure VSV ®(us spc only) 
(4) Air conditioner idle up VSV@ 
(5) Power steering ACV@ 
(6) Brake booster @ 
(7) Charcoal canister ® 
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9. Removal of distributor 
(1) Disconnect the distributor wire connector. 
(2) Remove the distributor from the cylinder head by 

removing the two attaching bolts. 
NOTE: 
• Since the remaining engine ·oil will flow out, be certain 

to place a cloth or the like. 

10. Removal of engine wire hamess. 
( 1) o·1sconnect the flowing connectors. 

(j) Throttle possition sensor (j) 
® Intake air temperature sensor® 
® Idle speed control VSV ® 
@ EGR VSV and harness clamp @ 
@ Air conditioner idle up VSV ® 
® Idle up VSV connector 

(Pressure sensor, Pressure VSV and clamp. @) 

® Air conditioner water temperature switch. <V 
@ Water temperature sender gauge@ 
® Water temperature sensor® 

(2} Disconnect the four injector connectors. 
(3) Remove the engine wire clamps and engine ground 

cables. 

11. Remove the radiator hose No. 1 from the radiator upper tank 
by loosening the two clamps and attaching bolts . 
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12. Disconnect the hose No. 1 from the fuel filter. 
CAUTION 
• The fuel pressure inside the fuel line is set to a pressure 

250 kPa (2.55 kgf/cm') higher than the atmospheric 
pressure. Hence, gradual! loosen the connection while 
preventing the fuel from splashing with a cloth or the r.ke. 

13. Disconnect the fuel retum hose from the fuel pipe No.2. 
CAUTION: 
• When disconnecting the fuel hose, take precautionary 

measures to prevent any dirt from entering the fuel line. 
• Release the inner pressure of fuel tank by removing the 

fuel filler cap in advance. 

14. Disconnect the water hose from the upper side of the throt
tle body. 

15. Remove the surge tank stay No. 2 from the surge tank. 

16. Remove the exhaust manifold cover by removing the five 
bolts. 

17. Remove the oil level gauge support by removing the clamp
ing bolt 
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18. Disconnect the exhaust pipe from the exhaust manifold by 
removing the three attaching nuts. 

19. Removal of cylinder head cover 
( 1) Remove the bond cable from the cylinder head cover. 
(2) Remove the two air intake chamber bracket attaching 

bolts. 
(3) Loosen the cylinder head cover attaching bolts evenly 

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

20. Removal of cylinder head 
(1) Loosen the cylinder head bolts, using a hexagon 

wrench. 
CAUTION: 

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

(2) Remove the cylinder head with intake and exhaust 
manifold, by using the chain block . 

CAUTION: 
Be careful not to allow the cylinder head to M to the 
vehicle body anclfor other parts. 
Place the removed cylinder head on suitable two 
wooden blocks in order that the cylinder head surface 
and valve may not be damaged . 
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SEPARATION OF INTAKE AND EXHAUST 
MANIFOLDS 
[HO-C Engine) 
1. Remove the exhaust manifold by removing the six attaching 

bolts and two nuts. 
2. Remove the exhaust manifold gasket. 

3. Removal of intake manifold 
(1) Disconnect the fuel hose at the carburetor side. 
(2) Disconnect the choke breaker hoses. 
(3) Disconnect the water by-pass hose. 
(4) Remove the intake manifold with carburetor by remov

ing the eight attaching bolts and the four nuts. 

4. Removal of fuel pump 
NOTE: 
• When disconnecting the fuel pump, take precautionary 

measures to flow out the engine oil. 

(1) Remove the fuel pump by removing the two attaching 
bolts. 

(2) Remove the push rod and insulator. 
(3) R~move the intake manifold gasket. 

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

6. Remove the engine hanger by removing the attaching bolt 
and nut. 

7. Remove the TVSV and water temperature sensor gauge. 
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[HO-E Engine) 
1. Remove the exhaust manifold by removing the six bolts and 

two nuts. 
2. Remove the exhaust manifold gasket 

3. Removal of intake manifold assembly. 
(1) Remove the surge tank stay No. 1 by removing the bolt 

and nut. 

(2) Remove the delivery pipe by removing the two attaching 
bolts. 

(3) Remove the throttle body by removing the two bolts and 
nut. 

( 4) Remove the surge tank stay No. 3 . 
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(5) Remove the intake manifold assembly by removing the 

eight bolts and four nuts_ 
(6) Remove the intake manifold gasket 

4. Removal of water outlet housing from the cylinder head 
(1) Remove the BVSV. 
{2) Remove the water outlet housing by removing the at

taching bolt and nut. 

5. Remove the water temperature sensor and water tempera
ture sender gauge. 
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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 camshaft timing belt pulley 
from turning with SST. 
SST: 09278-87201-000 

{2) Remove the camshaft timing belt pulley. 

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 evenly 
over two or three stages . 

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

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

5. Removal of camshaft 
( 1) Remove the camshaft bearing cap No. 5 by removing 

the two attaching bolts. 
(2) Remove the camshaft bearing cap No. 1 to No. 4. 

(3) Remove the camshaft. 
(4) Remove the oil seat from the camshaft . 
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6. Removal of intake and exhaust valve 
(1) Remove the valve spring retainer locks, using the fol

lowing SST. 
SST: 09202-87002-QOO 

(2) Remove the valve spring retainers, compression 
springs, valves, valve stem oil seals and valve spring 
seats. 

NOTE: 
• Arrange the removal parts in order so that their installing 

positions may be known easily. 

• If any difficulty is encountered in removing the valve 
stem oil seal, pull the oil stem, using the following SST. 
SST: 09201-87704-000 

7. Remove the valve spring seats. 
NOTE: 
• Arrange the removed parts in order so that their installing 

positions may be known easily. 

B. Wash the disassembled parts except for electrical parts, 
plastic parts and grease sealed bearings. 
Dry them by blowing compressed air. 
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• INSPECTION, CLEANING AND REPAIRS OF 
CYLINDER HEAD COMPONENTS 

• 

• 

• 

1. Cleaning of top of each piston and cylinder block 
(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 
material from the top of the cylinder block. 
Blow carbon deposits and oil from the bolt holes. 

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 not to scratch the cylinder head gasket con

tact surfaces. 

4. Cleaning of valve guide bushings 
Using a valve guide brush and solvent, clean all the valve 
guide bushings . 
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5. Cleaning of cylinder head 
Using a soft brush and solvent, thoroughly clean the 
cylinder head. 

6. Inspection of cylinder head for flatness 
Using a precision straight edge and a thickness gauge, 
check the gasket surfaces contacting the cylinder block 
and manifolds for warpage. 

Maximum Surface Warpage: 
Cylinder Block Side: 0.10 mm 
Intake Manifold Side: 0.10 mm 
Exhaust Manifold Side: 0.10 mm 

If surface warpage of the cylinder block side exceeds the 
maximum lim'1t replace the cylinder head. 

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

8. Inspection of camshaft oil clearance 
NOTE: 
• Prior to this oil clearance check, the camshaft should be 

checked for bend in advance. (See page EM--76). 

(1) Clean the bearing and camshaft journals with cloth. 
(2) Install the camshaft to the cylinder head. 
(3) Place a plastigage on each bearing. 
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(4) Install the bearing caps and valve rocker shaft. Tighten 
them to the specified torque. 
Tightening Torque: 

M10 bolt 28.4 • 36.3 N·m (2.9 · 3.7 kgf-m) 
MS bolt 12.7 • 16.7 N·m (1.3 • 1.7 kgf-m) 

NOTE: 

• Ensure that the bolt holes and bolts are dry when tighten
ing the bolts. 

(5) Remove the bearing caps and measure the oil 
clearance. 
Clearance: 

Specified Value: 0.035 • 0.076 mm 
Allowable Umit: 0.17 mm 

If the oil clearance exceeds the allowable limtt, replace 
the cylinder head and camshaft as a set. 

NOTE: 

• After completion of the check, remove the plastigages. 
Wash the camshaft and bearing caps in cleaning sol
vent. 

9. Inspection of camshaft thrust clearance 
( 1) Apply engine oil to the camshaft journals . 
(2) Install the camshaft to the cylinder head. Install the 

bearing caps and rocker shafts and tighten them to the 
specified torque. 
Tightening Torque: 

NOTE: 

M10 bolt 28.4 • 36.3 N-m (2.9 • 3.7 kgf-m) 
MS boh 12.7 • 16.7 N·m (1.3 -1.7 kgf-m) 

Ensure that the bolt holes and bolts are dry when tighten
ing the bolts. 

(3) With a dial gauge attached to the camshaft, measure 
the thrust clearance. 
Thrust Clearance: 

Specified Value: 0.1 • 0.25 mm 
Allowable Umit: 0.45 mm 
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10. Inspection and grinding of valves 
(1) Visually inspect the valve stem for seizure or damage. 
NOTE: 

If seizure or damage is found, replace the valve and 
valve guide bush as a set 
However, this replacement should be performed only 
after the checks for the cylinder head have been 
finished. 

• The valve guide bush hole must be used for refacing the 
valve seat. Hence, if the valve guide bush hole exhibits 
any roughness due to seizure, etc., rectify the hole with 
an adjustable reamer. 

(2J Visually inspect the valve head for melting or damage. 
If the valve head exhibits any melting or damage, 
replace the valve. 
If the roughness on the contact surface can be cor
rected, grind the valve seat contact surface with a valve 
refacer. 

(3) Grind the valves only enough to obtain a smooth contact 
surface with the valve seat. 
Valve Face Angle: 45.5" 

NOTE: 
Make sure the valves are ground to the correct valve 
face angle. 

(4) Visually inspect the valve stem end for abnormal wear. 

If the valve stem end exhibits abnormal wear, correct 
the stem end with a valve refacer. However, this correc
tion should be made within a limit of 0.8 mm from that 
of standard length. 
[Reference] 

Valve Length (STD): 
Intake Valve: 112.8 mm 
Exhaust Valve: 114.5 mm 
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(5) Inspect the valve head for its stock thickness. 
Minimum Stock Thickness 

Intake Valve: 0.8 mm 
Exhaust Valve: 1.0 mm 

If the stock thickness of the valve head is less than the 
minimum stock thickness, replace it with a new one. 

11. Inspection and cleaning of valve seats 
(1) Using a 45-degrees 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 valve seat 
two or three times. 

(4) Take out the valve. 

(5) Inspect the valve face and seat for the following items. 
CD Ensure that the valve seat contact surface of the 

valve is continuous over the whole circumference. 
If not, replace the valve. 

® Ensure that the valve contact surface of the valve 
seat is continuous over the whole circumference. 
If not, retace the valve seat. 

@ Measure the width of the contact surface of valve 
seat . 

Contact Surface of Valve Seat: 1.2 • 1.6 mm 

If not, reface the valve seat. 

12. Refacing of valve seat 
(1) Refacing procedure for intake valve seats 

<D Using a 45-degrees cutter, recondition the rough
ness on the valve-to-valve seat contact surface, only 
enough to obtain a smooth surface. 
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® Using a 30~degrees cutter, cut the valve seat in such 
way that the circumference of the surface refaced 
by the 45-degrees cutter may become 29 ± 0.1 mm. 

® Using a 70-degrees cutter, cut the seat in such way 
that the width, of the surface refaced by the 45-
degrees cutter may became 1.4 mm. 

@ Using the 45-degrees cutter. remove burrs 
produced during the refacing by the 30-degrees 
and 70-degrees cutters. 

(2) Refacing procedure for exhaust valve seats 
<D Using a 45-degrees cutter, recondWon the rough

ness on the va!ve-to-valve seat contact surface, only 
enough to obtain a smooth surface. 

® Using a 20-degrees cutter, cut the valve seat in such 
a way that the circumference of the surface refaced 
by the 45-degrees cutter may become 25 mm. 
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® Using a 70-degrees cutter, cut the valve seat in such 
a way that the width of the surface refaced by the 
45-degrees cutter may become 1.4 mm. 

@ Using the 45-degrees cutter, remove burrs 
produced during the refacing by the 20-degrees 
and 70-degrees cutters . 

13. Hand lapping of valves 
( 1) Perform hand lappjng of the valves and valve seats, 

using an abrasive compound. 
(2) Clean the valves and valve seats after the hand lapping 

of the valves. 

14. Inspection of valve recession 
After the valve seat has been refaced, install the new valve. 
Measure the distance between the cylinder attach"1ng sur
face of the cylinder head (attaching surface of the cylinder 
head gasket) and the upper most section of the valve. 
Ensure that the distance does not exceed the following 
maximum limit. 

Maximum Limit 
Intake Valve: 2.775 mm 
Exhaust Valve: 6.026 mm 

If the recession exceeds the maximum limit, replace the 
cylinder head. 

15. Inspection of valve stem-to-guide bushing oil clearance 
(1) Using a caliper gauge, measure the inner diameter of 

the valve guide at six points. 
Record the measured values. 
Specified Value 

IN: 6,600 - 6;620 mm 
EX: 6,600 - 6,620 mm 
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(2) Using a micrometer, measure the diameter of the valve 
stem at six points. 
Record the measured values. 
Specified Value 

IN: 6,560 - 6,580 mm 
EX: 6,555 - 6,575 mm 

16. Repairs of valve stem-to-guide bushing oil clearance 
(1) Intake valve guide bush 

<D Drive out the valve guide bush from the combustion 
chamber side, using the following SST. 

SST: 09201-87705-000 

® Drive a new valve guide bush into position, until the 
snap ring contacts the cylinder head, using the fol
lowing SST. 

SST: 09201-87705-000 

CAUTION: 
• Be very careful not to give an excessive impact during 

the installation. Failure to observe this caution will result 
in vatve guide bush cracks. 

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

® Using an adjustable 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. 

@ Inspection of oil clearance 
Ensure that the oil clearance meets the specifica
tions. 

Oil Clearance; 
Specified Value: 

Intake 0.020 - 0.080 mm 
Allowable Limit 

Intake 0.08 mm 
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(2) Exhaust valve guide bush 
NOTE: 

When the locating ring for the valve guide bush is located 
14 mm from the upper end of the valve guide bush, 
replace the cylinder head. 

<D Drive out the valve guide bush from the combustion 
chamber side, using the following SST. 

SST: 09201-87705-000 

® Drive a new valve guide bush into position, until the 
snap ring contacts the cylinder head, using the fol
lowing SST. 

SST: 09201-87705-000 

CAUTION: 
Be very careful not to give an excessive impact during 
the installation. Failure to observe this caution will resutt 
in valve guide bush cracks. 
Care should be exercised not to detach the snap ring 
due to driving the valve guide bush excessively. 

@ Using an adjustable 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. 

@ Inspection of oil clearance 
Ensure that the oil clearance meets the specifica
tions. 

Oil Clearance: 
Specified Value: 

Exhaust 0.025 - 0.065 mm 
Allowable Umit: 

Exhaust 0.09 mm 
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17.1nspection of valve springs 
(1) Check t1e valve spring for squareness, using a steel 

square. 
Maximum Squareness: 1.6 mm 

,-------;· 
- :._ Not to exceed 

1.6mm 

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

(2) Measure the valve spring for free length and spring 
tension, using a spring tester. 
Minimum Free Length: 44.3 mm 
Minimum Tensionflnstallation Height: 

259 N (26.4 kgf)/38.0 mm 

If the minimum free length and/or minimum tension is 
less than the minimum !imrt, replace the valve spring. 

REFERENCE: 
Standard Free Length: 45.2 - 46.0 mm 

18. Inspection of valve rocker arms and valve rocker shaft 
(1) Visually inspect the valve rocker arm for cracks, seizure. 

or wear. 
Replace the valve rocker arm, if necessary. 

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

(3) Visually inspect the valve rocker shaft for cracks, 
seizure or wear. 
Replace the valve rocker shaft, if necessary. 
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(4) Valve rocker shaft-to-valve rocker arm 
Using a dial gauge, measure the inner diameter of 
the valve rocker arm in two d'lrections, 90 degrees 
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 substracting the rock
er shaft diameter from the rocker arm diameter. 

Oil Clearance 

NOTE: 

Specffied Value: 0.012- 0.053 mm 
Allowable Limit 0.08 mm 

• The measurement of the rocker shaft outer diameter 
must be performed at the assembling position of each 
rocker shaft 

Reference 
• Identification of valve rocker shafts 

On the intake valve rocker shaft, recesses for the spark 
plug tube are provided. 
Also, the oil grooves are provided very closely to the bolt 
holes. 
On the exhaust valve rocker shaft, the oil grooves are 
located near the midpoint of the bolt holes. 

• Installing direction of vaJve rocker shaft 
The valve rocker shaft should be installed in such a way 
that the side having a wider chamber comes at the timing 
belt side. 

• Identification of valve rocker arm 
The valve rocker arm comes in four kinds; two kinds 
each for the intake side and exhaust side, as shown in 
the right figure. 
Specified dimensions of valve rocker shaft and valve 
rocker arm 
Outer Diameter of Valve Rocker Shaft: 

19.468- 19.488 mm 
Bore Diameter of Valve Rocker Arm: 

19.500 - 19.521 mm 
19. Inspection of valve rocker arm, spacer and wave washer 

{1) Measure the free width of the spacer, using vernier 
calipers. 
Minimum Free Width: 22.0 mm 

Replace the spacer whose free length is Jess than the 
minimum free width . 
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(2) Visually inspect the wave washer for flattened condition 
or damage. 
Replace the wave washer, if necessary. 

20. Inspection of camshaft 
( 1) Checking camshaft for runout 

Support the camshaft at its both ends with V-shaped 
blocks. Set a dial gauge to the mid-point of the center 
journal section of the camshaft. Tum the camshaft one 
tum, making sure that the camshaft will not move in the 
axial direction. Take a reading on the dial gauge during 
the turning. Calculate the maximum runout, i.e. the dif
ference between the maximum and minimum readings. 
Maximum Runout: 0.03 mm 

If the runout exceeds the maximum limit, replace the 
camshaft 

(2) Checking of cam lobe height 
Measure the cam lobe height, using a micrometer. 
Specified Cam lobe Height: 

Intake: 33.08 - 3328 mm 
Exhaust: 33.00 - 3320 mm 

Minimum Limlt: 
Intake: 32.9 mm 
Exhaust: 32.85 mm 

(3) Inspection of oil seal contact surface 
Inspect the oil seal contact surface for abnormal wear. 
Replace the camshaft if the contact surface exhibits any 
abnormal wear. 

(4) Inspection of groove for driving distributor 
Visually inspect to see if any damage is present at the 
groove for driving the distributor. 
Replace the camshaft if the groove exhibits any 
damage. 

NOTE: 
If any damage is present, check the distributor side, too. 
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21. Inspection of manifold and surge tank 
(1) Check the cylinder head attaching surface of the ex

haust manifold for warpage, using a straight edge and 
a th-Ickness gauge. 
Maximum Warpage: 0.1 mm 

{2) Check the contact surface of the intake manifold with 
the cylinder head. 
Maximum Warpage: 0.1 mm 

22. Check the valve spring seats, valve spring retainers and 
valve retainer locks for damage and cracks. 
If any damage ·Is present, replace such faulty parts . 
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ASSEMBLY OF CYLINDER HEAD 
NOTE: 
(1) Thoroughly clean all parts to be assembled. 
(2) Before installing the parts, apply new engine oil to all 

sliding and rotating surfaces. 
(3) Replace an gaskets and oil seals wittl new ones. 

1. Assembly of cylinder head (When new cylinder head is 
installed:) 
When new cylinder head is installed, spark plug tubes and 
a heater outlet tube have been furnished separately. As
semble these parts, following the procedure given below. 
(1) Wash the cylinder head in cleaning solvent and dry 'tt 

with compressed air. 
(2) Apply a thin film of the Three Bond 13776 to the cylinder 

head attaching surfaces for the spark plug tubes. 

(3) With a wooden 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 
between the spark plug tightening surface and the 
upper erd of the spark plug tube becomes 139 mm. 

NOTE: 
Be very careful not to drive the spark plug tube too 
deeply. 
Be very careful not to damage the upper end of the spark 
plug tube. 

• When driving the spark plug tube into position, make 
sure that the tube will not tilt in relation to the cylinder 
head tube hole. 

(4) Put mark at a point 45.0 ± 1.0 mm from the forward end 
of the heater outlet tube. 

(5) Apply a thin film of the Three Bond 13776 to the attach
ing section for the heater outlet tube on the cylinder 
head. 
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(6) Wtth 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. Installation of valve stem oil seal 
(1) Apply engine oil to the bore of the valve stem oil seal. 
(2) Drive the valve stem oil seal into the valve stem guide 

bush by hand. 
NOTE: 
• When driving the oil seal, make sure that the oil seal is 

not tilted. 
Do not reuse any oil seal which was tilted or driven 
diagonally. 

• Hold the frame of the oil seal. Do not touch the rubber 
lip section of the oil seaL 

(3) Turn the oil seal slightly by hand to see ff it can be 
tumed. 

NOTE: 
• Never rotate the oil seal more than one tum, because 

excessive turning may cause scratches on the oil seal. 
If the oil seal can not be turned by hand, it means that 
the oil seal has been tilted, driven diagonally or press
fitted improperly. 

• Do not reuse any oil seal which was tilted or driven 
diagonally. 
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4. Apply oil to the valve stem. Instal! 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 oil 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 spling. In
stall the valve spring retainer locks while compressing 
the valve spring retainer, using the following SST. 
SST: 09202-87002.()0() 

(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. 

6. Installation of camshaft and rocker shafts 
(1) Wash and dry the holes for the camshaft cap attaching 

bolts. 

EM-80 

• 

WFE90-EM746 • 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

(2) Liberally apply engine oil to the journal sections and 
thrust bearing sections. 

(3) Assemble the camshaft on the cylinder head in such a 
way that the locating pin for the camshaft timing belt 
pulley comes exactly at the top position. 
Apply engine Oil to the camshaft journal section . 

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

NOTE: 
• Be careful not to allow any oil to flow into the bearing 

cap attaching holes. 

(5) Install the camshaft bearing caps in the sequence of 
embossed figures on the caps . 

NOTE: 
Before the camshaft bearing caps are installed, 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 . 
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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 bolts and dry them with com
pressed air. Install them to the cylinder head through 
the rocker shafts and camshaft caps. Tighten the bolts 
evenly over two or three stages to the specified torque. 
TJQhtening Torque: 

M10 bolt 28.4- 36.3 N-m (2.9- 3.7 kgf-m)/ Dry 
M8 be~ [1 2.7 - 16.7 N·m (1 .3 - 1.7 kgf-m)/ Dry] 

CAUTION: 
• Never exceed the specified tightening torque. 
• The bolts and bolt holes should be dry when tightening 

the bolts. 
• When using compressed air, protect your eyes with 

safety goggles. 

7. Install the spacers into between the intake valve rocker 
arms on the rocker shaft. 

8. Clean the threaded portion of the water temperature sensor. 
Wind seal tape around the threaded portion and install the 
sensor to the cylinder head. 

nghtening Torque: 24.5 - 34.3 N-m (2.5 - 3.5 kgf-m) 

NOTE: 
• When using a new water temperature sensor, seal tape 

is unnecessary since seal material is coated on the 
water temperature sensor. 

• Ensure that the water temperature sensor is installed 
horizontally. 

9. 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. 

nghtening Torque: 11.8-19.6 N-m (1.2- 2.0 kgf-m) 

NOTE: 
• When using a new sender gauge, seal-tape is unneces

sary since seal material is coated on the sender gauge. 
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10. Install the water outlet to the cylinder head with a new 
gasket interposed. 

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

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

Tightening Torque: 24.5- 34.3 N·m (2.5 - 3.5 kgf-m) 

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

Clean the threaded portion of the NC water temperature 
switch. Wind seal tape around the threaded portion and 
·Install the NC water temperature switch to the water outlet 
(Air conditioner-equipped model only) 

Tightening Torque: 24.5 - 34.3 N-m (2.5 - 3.5 kgf-m) 

13. Apply engine oil to the bore of the type T oil seal for the 
camshaft . 
Drive the oil seal into position, using the following SST. 

SST: 09636-20010-000 

NOTE: 
Be very careful not to slant the oil seal during the install
ing. 

14. 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 belt side . 
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15. Attach the attaching bolts of the camshaft timing belt pulley. 
Tighten the attaching bolt while preventing the camshaft 
f1ming belt pulley from turning, using the flowing SST. 

SST: 09278-87201-000 
Tightening Torque: 14.7-21.5 N-m (1.5- 2.2 kgf-m) 

NOTE: 
• Do not turn the camshaft independently. 
• The bolts and bolt holes should be dry during the tighten

ing. 

INSTALLATION OF EXHAUST MANIFOLD SIDE 
PARTS 
I. 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. 

2. Install the exhaust manifold to the cylinder head. nghten 
the attaching bolts and nuts evenly over two or three stages. 

Tightening Torque: 29.4-44.1 N-m (3.0- 4.5 kg1-m) 

INSTALLATION OF INTAKE MANIFOLD SIDE 
PARTS 
(HD-C Engine] 

1. Installation of fuel pump 
(1) Attach a new intake manifold gasket. 
(2) Appiy engine oil to the fuel pump rod. 

lnse:t it into the cylinder head. 

(3) Install the fuel pump to the cylinder head with a new fuel 
pump insulator interposed. 
Tightening Torque: 14.7-21.6 N-m (1.5 - 2.2 kgf·m) 

NOTE: 
• Be careful to install the insulator in the correct assembly 

direction. Failure to observe this caution will fail to as
semble the insulator because it will interfere with other 
parts. 
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2. Connect the fuel hose to the fuel pump. 
Attach the hose bands. 
NOTE: 
• The knobbed section of tile hose clip for the fuel hose 

between the fuel pump and the carburetor should be 
faced down ward. 

3. Installation of intake 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 . 

(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: 14.7 - 21.6 N·m (1.5 - 2.2 kgf-m) 

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

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

6. Install the water hose c1amp to the intake manifold . 
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7. Install the carburetor heat insulator to the intake man Hold. 
NOTE: 
Be careful not to damage the gasket. Replace the heat 
insulator with a new part if the gasket exhibits damage. 

8. Install the carburetor to the intake manifold. 
Tightening Torque: 14.7- 21.6 N-m (1.5- 2.2 kgf-m) 

9. Connect the connectors of the solenoid valve and outer vent 
valve. 

10. Connection of vacuum hoses 
Connect the vacuum hose, as shown in the figure. 

Outer vent hose to outer vent 
Choke breaker to TVSV 
Carburetor to BVSV 
Throttle 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. 
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• [HD-E engine] 
1. Clean the intake manifold. 

2. Install the EGR VSV to the surge tank. (US spc only) 
NOTE: . Apply thin film of the Three Bond 11 04 to the threaded 

portion of the bott . 

• 
3. Install the vacuum hose sub assembly onto the surge tank. 

NOTE: 

• Apply the thin fllm of the Three Bond 1104 to the 
threaded portion of the bolt. 

4. Install the ISC VSV to the surge tank. (US spc only) 
NOTE: 

• Apply thin film of the Three Bond 11 04 to the threaded 
portion of the bolt. 

5. Clean he threaded portion of the gas filter. 
Wind seal tape around the threaded portion and install it to • the surge tank. 

Tightening Torque: 11.8 - 19.6 N-m (1.2 - 2.0 kgf-m) 

NOTE: 

• This operation is required only when the gas filter has 
been removed. 

• Use a hexagonal long box wrench for tightening . 0 

"""""""' 
6. Install the intake air temperature sensor to the surge tank 

with a new washer interposed. 
Tightening Torque: 29.4 - 39.2 N-m (3.0 - 4.0 kgf-m) 

NOTE: 

• This operation is required only when the intake air 
temperature sensor has been removed . 

• ""'""'"' 
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7. Install the throttle body to the surge tank with a new gasket 
interposed. 

Tightening Torque: 14.7- 21.5 N-m (1.5- 2.2 kgf-m) 

8. Install the injector vibration insulator to the intake manifold 
section. 
CAUTION: 
• Prior to installation, check the insulator for damage and 

cracks. Replace any faulty insulator with a new part. 

9. Remove the "0" ring of the injector. Remove the grommet 
and check it for damage or cracks. 
NOTE: 

If the grommet exhibits any faun, replace it wtth a new 
one. 

10. Install the grommet and new "0" ring to the injectors. 

11. Insert the injector to the vibration insulator hole of the intake 
manifold. 

12. Install the delivery pipe insulator to the stud bolt of the 
intake manifold. 
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13. Apply silicon oil to the "0" ring of the injector. 
Then, install the delivery pipe. 

CAUTION: 
• Be very careful not to damage the "0" ring of the injector 

during the delivery pipe installation. 
• Do not install the delivery pipe diagonally to the injector. 

14. Tighten the attaching nuts of the delivery pipe. 
Tightening Torque: 14.7- 21.6 N-m (1.5- 2.2 kgf-m) 

NOTE: 
• After tightening the delivery pipe, make sure that the 

injector can be turned by hand. If the injector can not be 
tumed,it indicates probably a damaged injection ·o· ring. 
Hence, replace the injector "CI' ring with a new part. 

15. Install the surge tank stay No. 1 to the throttle body and 
intake manifold, using bolt and nut. 
Tightening Torque: 

Bolt: 14.7-21.5 N-m (1.5- 22 kgf-m) 
Nut: 14.7 - 21.5 N-m (1.5 - 2.2 kgf-m) 

16. Install the engine hanger No.2 and surge tank stay No.3 
to the stud batt at the cylinder head. Install the surge tank 
stay No. 3 to the surge tank side. 
Tightening Torque: 

Bolt: 18.6 - 30.3 N-m (1.9 - 3.1 kgf-m) 
Nut: 18.6 - 30.3 N-m (1.9 - 3.1 kgf-m) 
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INSTALLATION OF CYLINDER HEAD WITH 
MANIFOLDS 
1. Clean the cylinder block head bolt holes. 

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

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

4. Install the cylinder head onto the cylinder block, using chain 
block. 

5. 

CAUTION: 
• Be careful not to allow the cylinder head to hit to the 

vehide body and/or other parts. 

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 evenly over two or three stages, 
following the sequence shown in the right figure. 

Tightening Torque: 58.8- 66.7 N·m (6.0- 6.8 kgf-m) 

NOTE: 
• Make sure that all the bolts are torqued uniformly to a 

constant level, not only they are torqued within the 
specified range. 
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6. Connect the exhaust pipe to the exhaust manifold with a 
new gasket interposed. 
Then, tighten the attaching nuts. 

Tightening Torque: 34.3 - 49.0 N-m (3.5 • 5.0 kgf-m) 

7. Install the oil level gauge support. 
Tighten the clamping bolt. 

8. Install the exhaust manifold cover. 
Tighten the five attaching bolts . 

9. Fit the surge tank stay No. 2 to the surge tank.Tighten the 
attaching bolt and nut. 

Tightening Torque: 29.4- 44.1 N-m (3.0 • 4.5 kgf-m) 

10. Connect the cooling water hoses to the air valve on the 
throttle body . 

11. Connection of fuel return hose to fuel pipe No. 2. 
(1) Insert the fuel return hose onto the fuel pipe No.2 until 

second spool of fuel pipe. 
(2) Securely clamp the fuel hose at2 • 5 mm from fuel return 

hose end. 
NOTE: 
Install the fuel return hose in parallel with chassis frame . 
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12. Install the fuel hose No.1 to the fuel filter with a new gasket 
interposed. 

Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m) 

INSTALLATION OF TIMING BELT 
(See page EM-31.) 

1. Install the cylinder head cover temporarily. 
2. Install the timing belt tensioner and tensioner spring. Tem

porarily tighten them, while they are being pushed toward 
the alternator side. 

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

4. Install the timing belt. 
5. Loosen the tensioner attaching bolt so that tension may be 

given to the belt. 
Then, temporarily tighten the attaching bolt again. 

6. Turn the crankshaft two turns in the normal direction. 
7. Loosen the tensioner attaching bolt. 
8. Turn the crankshaft until the "P' mark of the camshaft is 

aligned with the indicator on the cylinder head cover. 
9. Tighten the tensioner attaching bolt to the specified torque. 

10. Remove the cylinder head cover. 

ADJUSTMENT AND INSTALLATION OF OTHER PART 
1. Adjustment of Vaive Clearances 

NOTE: 
• When tightening the adjusting nuts, apply engine oil to 

the lock nuts, adjusting bolts and rocker arms. 

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

(2) Check to 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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Rocker arm condition 

(1) When valve rocker arms of No. 1 cylinder is free; 
"0" marks are available to adjust 

(2) Turn the crankshaft 360 degrees. 
(3) When valve rocker arms of No. 4 cylinder is free; 

"x" marks are available to adjust. 

Valve Clearances (Cold): 

NOTE: 

Intake: 0.18 mm 
Exhaust: 0.25 mm 

Cylinder No. 

IN 

EX 

• The valve clearance should be readjusted after the engine 
has been warmed up thoroughly . 

2. Installation of cylinder head cover 
(1) Clean the cylinder head gasket surface of the cylinder 

head. 
(2) Check the cylinder head gasket for damage. Replace 

the cylinder 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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• When installing the grommet, drive it into positiDn, 
using the following SST. 

SST: 09388-87702-000 

NOTE: 
Make sure that the grommets is not tilted when it is 
driven into position. 
Be sure to use a suitable wooden piece so as to prevent 
the cylinder head cover from damage. 

• 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: 
• Be careful not to scratch the rubber grommet for the 

spark plug tube during the installatkln. 
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 bolts evenly over two 
or three stages to the specified torque. following the 
sequence shown at the figure. 
Tightening Torque: 2.9 - 4.9 N-m (0.3 - 0.5 kgf-m) 

(7) Install the oxygen sensor harness to the clamp. 

(8) Connect the blow-by gas hoses to the cylinder head 
and throttle body. 

3. Install the timing belt cover. 
Tightening Torque: 2.0 - 3.9 N·m (0.2 - 0.4 kgf-m) 

NOTE: 
• Attaching bolts CD and @ should be installed first of all. 
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4. 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 belt 
pulley with four bolts. 
lightening Torque: 19.6-29.4 N-m (2.0- 3.0 kgf-m) 

5. Installation of fluid coupling with fan and fan shroud 
(1) Install the water pump pulley to the water pump with 

temporarily attaching. 
(2) Insert the radiator fan shroud together with the fluid 

c::lupling 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. 

(3) Install the fluid coupling with fan to the water pump by 
means of four bolts through water pump pulley. 
Tightening Torque: 9.8- 17.7 N·m (1.0 -1.8 kgf-m) 

(4) lr.sert the 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. 
Securely clamp the water hose clamp. 

6. Install the V ribbed belt and 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 98N (10 kgf) is a applied to the 
midpoint. 

Used Belt: 5.0 - 6.0 mm 
Wrth a force of 98N (10 kgf) applied to point 
indicated in figure 

7. Install the reserve tank to the radiator assembly bracket. 
Insert the over flow hose to the radiator. 

8. Install the spark plug, using the following SST. 
SST: 09268-87703-000 

EM-95 

ENGINE MECHANICALS 

~I 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


ENGINE MECHANICALS 

9. Install the radiator hose No. 1 to the radiator upper tank. 
Tighten the two clamps and two attaching bolts. 
NOTE: 

Ensure that the clamp are installed as illustrated in right 
figure. 

10. Connect the vacuum hose for the brake booster to the 
·Intake manifold. 

11. Installation of engine wire harness 
(1) Install the engine wire clamps and engine ground cable. 
(2) Connect the injector connector. 

(3) Connect the flowing connectors. 
CD Throttle possition sensor G) 
® Intake air temperature sensor® 
@ Idle speed control VSV ® 
@ EGA VSV and harness clamp @ 
® Air conditioner idle up VSV ® 
® Idle up VSV connector 

(Pressure sensor, Pressure VSV and clamp. @) 

® Air conditioner water temperature switch. CD 
@ Water temperature sender gauge@ 
® Water temperature sensor ® 
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12. lnstallaf1on of the distributor 
(1) Replace the UO" ring of the distributor body with a new 

one. 
NOTE: 

Care must be exercised to avoid scratching the new "0"' 
ring. 

(2) Align the cutout section of the distributor proper with the 
cutout groove of the coupling Assemble the d"1stributor 
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 . 

(3) With the center of each elongated hole on the flange 
section of the distributor proper aligned with the cor· 
responding threaded hole of the cyl'lnder head, tighten 
the distributor attaching bolts. 
Tightening Torque: 14.7-21.6 N-m (1.5- 2.2 kgf-m) 

(4) Connect the distributor connector . 

13. Connect the spark plug wire. 
CAUTION: 

Hold the rubber boot section of the spark plug wire. 
Securely connect it to the spark plugs, the distributor cap 
and the ignition coil. 

• Be careful not to damage the spark plug wire with the 
spark plug tube. 

14. Connect the spark plug wire to the cord clamp . 

EM-97 

ENGINE MECHANICALS 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


ENGINE MECHANICALS 

15. Installation of the power steering pump and drive belt 
(P/S equipped vehicle only) (See page SR-54.) 
(1) Install the power steering pump assembly into the posi

tion. 
(2) Install the power steering drive belt. 

(3) Set the drive belt tension to the specified value by 
tightening the adjusting bolt. 
Specified Deflection: 9 - 11 mm 
[When a toroe of 9BN (1 o kgf) is applied:] 

(4) Tighten the bolts to the specified valve. 
Tightening Torque: 

® .. .34.3- 44.1 N·m (3.5- 4.5 kgf-m) 
@ ... 14.7- 21.6 N·m (1.5- 2.2 kgf-m) 
© ... 49.0- 68.6 N·m (5.0- 7.0 kgf-m) 

16. Connect the air breather hose to the radiator upper tank. 

[HD-C engine] 
17. Connect the accelerator cable to the carburetor. Adjust the 

accelerator cable so that the free play in its axial direction 
may be 3-8 mm. 
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18. Connect the vacuum hoses as follows. 
• Between the air cleaner and the TVSV 

Between the carburetor and the lTC valve 
• Between the outer vent valve and the BVSV 

19. Install the air cleaner case onto the carburetor. 
NOTE: 
• In this time, if the gasket is damaged, replace the gasket. 

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

21. Install the cool air intake. 
22. Install the hot air intake hose . 
23. Install the PCV hoses. 

[HD-E Engine] 
17. Installation of rubber hoses around the surge tank 

{1) Distributor diaphragm CD 
(2) BVSV@ 
(3) Pressure VSV@ 
( 4) Air-conditioner idle up VSV @ 
(5) Power steering ACV ® 
(6) Brake booster® 
(7) Charcoal canister (J) 
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18. Installation of the air cleaner sub assembly 
(1) Install the air cleaner sub assembly into posi1ion. 

Tighten the three attaching bolts. 
(2) Tighten the attaching bolts to the left fender panel and 

radiator center support. 

(3) Tighten the tapping screw at the fan shroud. 
(4) Install the clutch cable clamp to the air cleaner. 

19. Install the radiator reserve tank into position. 
Clamp the water hose securely. 

20. Installation of air intake chamber 
(1) Install the air intake chamber by attaching the three 

screws and two champs. 
NOTE: 

Align the matching marks provided on the air intake 
chamber and air intake hose. 

(2) Install the air intake hoses for air conditioner and power 
steering idle up. 

21. Connect the accelerator cable to the throttle body. 
22. Adjust the accelerator cable so that the accelerator pedal 

tree play may become 3 - 8 mm. 
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23. Installation of the battery 
( 1) J nstall the battery into position. 
(2) Install the battery holding clamp. 
(3) Connect the positive cable to the positive ( +) terminal. 

Then connect the battery ground cable to the negative 
(-)terminal of the battery . 
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FILLING OF ENGINE OIL AND 
COOLING WATER 
1. Filling engine oil 

(1) Clean the oil drain plug. Install it with a new gasket 
lnterposed. 

NOTE: 
Remove any remaining gasket material from the oil pan, 
using a gasket scraper. 
Tightening Torque: 19.6- 29.4 N-m (2.0- 3.0 kgf-m) 

(2) Fill the engine with engine oil. 
The oH should' be API grade SG or SF multigrade vis
cosity, fuel-efficient oil. 
Oil Capacity 

When only engine oil is changed: 3.3 dm3 

When engine oil is changed and oil filter is 
replaced: 3.5 dm' 
After engine has been overhauled or when engine 
oil has been drained completely from engine: 

3.8 dm3 

(3) Check the engine oil level. 
(See page LU-9.) 

2. Filling cooling water 
(1) Install the cooling water drain plug with new gasket. 

(2) Fill the radiator and reserve tank with antifreeze solution 
in accordance with the instructions of the manufacturer 
of the anf1freeze solution. 

CAUTION: 
• Use a Good brand of ethylene-glycol base antifreeze 

solution. 
Coolant Capacity {Vehicle with Front Heater): 

5.5 dm3 

[excluding 1.0 dm3 for reserve tank] 
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• CYLINDER BLOCK 
COMPONENTS 

• 

• 

• 

<D Timing belt cover No. 1 
®Timing belt cover No. 2 
®Water pump Ay 
@Water pump gasket 
@Dust seal 
®Oil pumpAy 
<i)Oil seal 
®Cylinder head gasket 
®Cylinder block 
@Crankshaft 
@Crankshaft timing belt pulley flange 
@Crankshaft timing belt pulley 

ENGINE MECHANICALS 

* : Norweused parts 
A : Asbestos parts 

@Crankshaft puliey 
@Crankshaft bearing 
@Piston with pin 
@Piston ring 
@Connecting rod 
@Connecting rod bearing 
@Oil pan 
®Oil pump strainer 
@Rear end plate 
@Oil seal retainer 
@Oil seal 
@Crankshaft thrust bearing 
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INSTRUCTIONS PRIOR TO OPERATION 
Install the fender covers to the fenders so that no scratch may 
be made to the fenders. 

ENGINE REMOVAL 
1. Removal of battery 

(1) Disconnect the battery ground cable from the negaf1ve 
(-) terminal of the battery. Then disconnect the wires 
from the positive (+)terminal of the battery. 

(2) Remove the battery hold-down clamp and battery clamp 
bolts. 

(3) Remove the battery from the engine compartment. 

2. Removal of engine hood 
( 1) Disconnect the windshield washer hose form 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. 

3. Drain the coolant. 
(See page C0-3) 

4. Drain the engine oil. 
(See page LU-4) 
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• 5. Removal of air cleaner assembly with hose 

[HO-C Engine] 
(1) Remove the air cleaner hose from the air cleaner case 

by removing the two bolts. 
(2) Disconnect the vacuum motor hose and hot air intake 

hose. 
(Except for GCC and tropical specifications) 

(3) Disconnect the following hoses at the air cleaner side. 
lTC vacuum hoses 

• PCV hoses 
• Vacuum hoses to BVSV 

(4) Remove the air cleaner assembly by removing the at-
• taching bolts of the air cleaner bracket and wing nut. 

• 

• 

[HO-E Engine] 
(1) Remove the air intake chamber by removing the two 

clamps and three bolts. 
(2) Remove the two vacuum hoses for air conditioner idle--up 

and for power steering. 

(3) Disconnect the clamp for the clutch cable at the air 
cleaner . 

(4) Remove the bolts provided at the left fender panel and 
radiator center support. 

{5) Remove the three air cleaner attaching bolts. Then, 
remove the air cleaner assembly . 
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6. Removal of radiator reserve tank 
(1) Disconnect the radiator reserve tank hose from the 

radiator. 
(2) Pull up the radiator reserve tank together with the hose. 

7. Removal of power steering pump and drive belt 
(power steering equipped vehicle) 
(1) Loosen the adjusting bolt and two tightening bolts. 

Then push down the pump. 
(2) Remove the power steering drive belt. 

(3) Remove the power steering pump assembfy from the 
engine by removing the three bo~s. Then, temporarily 
put the pump assembly onto the battery mounting loca
tion. 

8. Removal of radiator 
(1) Disconnect the air breather hose from the radiator upper 

tank. 

(2) Remove the radiator inlet hose by disconnecting the 
radiator and water outlet side clamps. 

(3) Disconnect the radiator outlet hose at the center connec~ 
tion. 

CAUTION: 
• When disconnecting the radiator outlet hose, take 

measures to prevent the coolant from entering the alter
nator. 
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(4) Disconnect the oil cooler hose from the radiator. 

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

(6) Disconnect the fluid coupling with fan by removing the 
four attaching bolts. Then, remove the fluid coupling with 
fan together with the fan shroud . 

(7) Remove the radiator grille. 

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

9. Removal of air conditioner compressor 
( 1) Remove the compressor cover by removing the attach

ing bolts. 
(2) Remove the compressor assembly by removing the at

taching bolts. Then, temporarily plac~ the compressor 
assembly onto the engine compartment left side . 
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10. Disconnection of exhaust pipe 
(1) Remove the exhaust manifold cover. 
(2) Disconnect the exhaust pipe tram the exhaust manifold 

by removing the three attaching nuts. 
(3} Disconnect the exhaust pipe bracket from the side of the 

transmission. 

11. Removal of vacuum hoses at surge tank side 
(1) Distributor diaphragm <D 
(2) BVSV@ 
(3) Pressure VSV ®(U.S. specifications only) 
(4) Air conditioner idle-up VSV@ 
(5) Power steering ACV@ 
(6) Brake booster@ 
(7) Charcoal canister® 

i2. Removal of distributor 
(1) Disconnect the distributor wire connector. 
(2) Remove the distributor from the cylinder head by remov

ing the two attaching bolts. 
NOTE: 
• Since the remaining engine oil will flow out, be certain to 

place a cloth or the like. 

13. Removal of engine wire harness. 
(1) Disconnect the following connectors. 

<D Throttle position sensor CD 
® Intake air temperature sensor® 
® Idle speed control VSV ®(U.S. specifications only) 
@ EGRVSV and harness clamp@(U.S. specifications 

only) 
@ Air conditioner idle-up VSV@ 
® Pressure sensor, pressure VSV and clamp® 

(i) Air conditioner water temperature switch ® 
® Water temperature sender gauge@ 
® Water temperature sensor® 
® Oxygen sensor ® 
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(2) Disconnect the four injector connectors. 
(3) Remove the engine wire clamps and engine ground 

cables. 

(4) Removal of engine wire from ECU 
CD Remove the ECU cover at the cowl side panel of the 

passenger seat. 
® Disconnect the engine wire connector from the en

gine control computer assembly (ECU). 
® Pull out the engine wire toward the engine compart

ment. 
(5) Remove the engine wire from the engine compartment. 

14. Disconnection of fuel line 

[HD-C Engine] 
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. 

[HO-E Engine] 
Disconnect the fuel hose at the upper part of fuel filter . 
CAUTION: 
• The pressure in the fuel line is kept 250 kPa (2.55 kgficm') 

higher than the atmospheric pressure. 
• Hence, when the fuel line is loosened, be sure to prevent 

the fuel from splashing using an adequate doth or the 
like. 

• Furthermore, place a suitable container under the fuel 
filter because the fuel flows out. 

15. Disconnect the fuel return hose from the pressure regulator. 
CAUTION: 
• When disconnecting the fuel hose, take precautionary 

measures to prevent any dirt from entering into the fuel 
line . 
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16. Disconnect the two water hoses from the air valve. 

17. Remove the surge tank stay No.2 from the surge tank. 

18. Disconnect t"le inlet and outlet hoses from the heater pipes. 
CAUTION: 
• Care must be exercised not to damage the heater pipe 

end. 

19. Disconnect the following wires and cords. 

[HD-C Engine) 
(1) Clamp of battery negative 8 terminal to engine bracket 

at battery carrier side. 
(2) Clamp of battery positive@ terminal to starter at battery 

carrier side. 
(3) Connector of cable leading to battery at battery carrier 

side. 

[HD-E Engine) 
(1) Clamp of battery negative 8 terminal to engine bracket 

at battery carrier side. 
(2) Clamp of battery positive@ terminal to starter at battery 

carder s·1de. 
(3) Clamp of battery cable <£) leading to cowl at battery 

carrier side. 
(4) Three connectbrs of cable leading to relay box at battery 

carrier side. 
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20. Disconnect the connectors from the transmission and trans
fer by jacking up the vehicle. Disconnect the air breather 
hose from the transmission. 

21. Removal of starter 
( 1) Disconnect the connector with lock and remove the 

harness clamping bolt. 
(2) Remove the starter by removing the two attaching bolts . 

22. Remove the attaching bolts which install the engine to the 
transmission. 

23. Remove the attaching bolts of the engine mountings while 
suspending the engine. using a chain block . 

24. Take out the engine from the engine compartment, using a 
chain block. 
CAUTION: 
• Be careful not to allow the engine to hit the vehicle body 

or other parts. 
• Make sure that all hoses and wires have been discon

nected from the body . 
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25. Removal of engine harness from engine 
( 1) Disconnect the alternator connector. 

(2) Remove the engine wire clamp. 
(3) Remove the engine wire from engine. 

26. Remove the crankshaft pulley by removing the four attaching 
bolts. 
NOTE: 
• Prevent the crankshaft from turning, using the following 

SST. 
SST: 0921()..87701-000 

27. Removal of timing belt (See page EM-24.) 
(1) Remove the eight timing belt cover attaching bolts. 
(2) Remove the timing belt covers No. 1 and No. 2. 

(3) Loosen the attaching bolt of the timing belt tensioner. 
Move the tensionerto the left as for as it will go and tighten 
the bolt temporarily. 

(4) Remove the timing belt. 
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• 28. Remove the oil level gauge guide attaching bolt. 

• 
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29. Remove the oil level ga:.Jge guide from the cylinder block. 

30. Removal of cylinder head cover 
(1) Remove the ground cable from the cylinder head cover. 
(2) Remove the spark plugs, using the SST. 

SST: 0926B-Bn03-000 

(3) Loosen the cynnder head cover attaching bolts evenly 
over two or three stages in the sequence indicated in the 
figure. 
Remove the cylinder head cover attaching bolts. 

31. Removal of cylinder head 
(1) Loosen the cylinder head bolts, using a hexagon wrench. 
CAUTION: 

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

(2) Remove the cylinder head with the intake and exhaust 
manifolds . 

NOTE: 
• If it is difficult to remove the cylinder head, pry up the 

cylinder head, using an iron bar. 

CAUTION: 
• Place the removed cylinder head on suitable two wooden 

blocks in order that the cylinder head surface and valve 
may not be damaged. 

DISASSEMBLY OF CYLINDER BLOCK 
1. Remove the oil pressure switch. 

NOTE: 

• Use a hexagon box wrench for the removal operation . 
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2. Remove the o·11 filter, using the following SST. 
SST: 09228-87201-000 

3. Removal of oil cooler 
( 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 the cylinder block, using the 
following SST. 
SST: 09268-Bn04-ooo 

(4) Remove the water hose from the oil cooler. 

4. Remove the compressor bracket by removing the four at-
taching bolts. 

5. Remove the crankshaft pulley bolt. 
NOTE: 
• Prevent the ring gear from turning, using the following 

SST. 
SST: 0921 o-sn01-000 
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6. Remove the crankshaft pulley. 
NOTE: 
• If the crankshaft pulley can not be removed by hand, 

install the following SST with the crankshaft pulley bolt 
interposed. 
SST: 09609-20011-000 

7. Remove the crankshaft pulley flange . 

8. Remcve the tensioner and tension spring. 

9. Remove the water pump by removing the three attaching 
bolts and two nuts . 

10. Remove the water pump gasket. 

11. Remove the alternator assembly with bracket by removing 
the two attaching bolts and one adjusting bolt. 
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12. Remove the water inlet and thermostat by removing the trree 
attaching bolts. 

13. Remove the pressure plate and clutch disc by removing the 
six attaching bolts. 
NOTE: 

Prevent the pressure plate from turning, using the follow
ing SST. 
SST: 09210-87701-000 

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

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

15. Remove the rear end plate by removing the two attaching 
bolts. 

16. Removal of oil pan 
(1) Loosen the ten attaching bolts and four nuts of the oil pan 

over two or three stages. Pull out the bolts and nuts. 
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(2) Separate the oil pan from the cylinder block by driving 
the following SST into between the cylinder block and the 
oil pan. 
SST: 09032-00100-000 

17. Remove the oil pan gasket. 

18. Remove the oil pump strainer by removing the two attaching 
bolts and two nuts. 

19. Remove the rear oil seal retainer . 

20. Remove the oil pump . 
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21. Removal of piston 
(1) Remove all carbon deposits from the piston ring ridges. 
(2) Turn the crankshaft, until the connecting rod bearing cap 

to be removed comes at the oil pan side. 

(3) Lock the flywheel to prevent the crankshaft from turning, 
using the following SST. 
SST: 0921o-sno1-ooo 

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

(5) Remove the bearing cap. 
NOTE: 
• Replace the crankshaft if the crankpin joumaJs exhibit 

damages, such as seizure. 
(See page EM-121.) 

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

(7) Push out the piston and connecting rod assembly and 
the upper bearing through the top of the cylinder block. 
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NOTE: 
• Arrange the disassembled pistons and connecting rod in 

order that their installation positions may be known readi
ly. 
Care should be exercised so as not to damage the 
bearings. 

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

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

23. Removal of crankshaft 
(1) Gradually loosen the main bearing cap bolts over three 

S"".ages in the numerical sequence shown in the figure. 
Remove the bearing cap bolts. 

(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. 

• Arrange the removed main bearing caps in order. 

(3) Lift off the crankshaft. 
NOTE: 

• Be very careful not to allow the main bearings to be mixed 
with the bearings of the other cylinders. 
Remove the thrust washer . 
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24. Disassembly of piston and connecting rod 
{1) Install the connecting rod in the following SST as shown 

in the right figure. 
SST: 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 

25. Removal of piston rings 
NOTE: 

Arrange the removed piston rings in order so that their 
installation positions may be known readily. 

• Do nat expand the piston ring unnecessarily beyond the 
required extent. 

(1) Remove the piston r'1ngs 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. 

26. Cleaning of pistons 
(1) Remove the carbon deposits from the piston top, using 

a gasket scraper or the like. 
NOTE: 
• Be very careful not to 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. 

27. Wash the disassembled parts with cleaning agent. Store the 
parts after drying them by blowing with compressed air. 
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• INSPECTION OF EACH PART 
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 straight edge and a thickness gauge, 
check the surface contacting the cylinder head gasket for 
warpage in the four directions as shown in the figure. 

Allowable Warpage: 0.1 mm 

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

4. Measurement of cylinder bore 
{1) Measure the bore diameter of each cylinder at the six 

points shown in the right figure. Ensure that the dif
ference between the maximum and minimum bore 
diameters of each cylinder is within 0.1 mm. 

If the difference between the maximum and minimum 
values exceeds 0.1 mm, perform boring for the cylinder 
bore in accordance with the oversized piston. 

(2) Measure the bore diameter of each cylinder at a point 
shown in the right figure. The measured value is 
regarded as the cylinder bore diameter. 
Specified Bore Diameter: 76.000-76.030 mm 

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

EM-121 
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INSPECTION OF CRANKSHAFT 
1. Visually inspect the main journals and crankpin journals for 

pitting or scratches. 

If the main journals and crankpin journals are damaged, 
replace the crankshaft. 

2. Measurement of crankshaft runout 
(1) Support the both ends of the crankshaft with a V-shaped 

blocks. 
Measure the crankshaft runout with a dial gauge. 
Allowable Runout Umtt: 0.6 mm 

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

3. Measurement of crankshaft journals 
( 1) Measure the diameter of each crankshaft main journal at 

four points, 90 degrees spaced as shown in the right 
figure. 
The maximum value is regarded as the crankshaft main 
journal diameter. 

If the variation in the measured diameters exceeds 0.026 
mm, replace the crankshaft. 

(2) Measure the diameter of each crankpin journal at four 
points, 90 degrees spaced as shown in the right figure. 
The maximum value is regarded as the crankpin joumal 
diameter. 

If the variation in the measured diameters exceeds 
0.044 mm, replace the crankshaft. 

Specified Diameter: 
Main Journal: 49.976- 50.000 mm 
Crankpin Journal: 44.976- 45.000 mm 

!INSPECTION OF CONNECTING ROD 
1. Visua11y inspect the connecting rods for damage or cracks. 
2. Check the connecting· rod for bend and twist, using a con

necting rod ar.gner. 
Allowable Bend: 0.05 mm 
Allowable Twist: 0.05 mm 

If the bend or twist is greater than the allowable limit. replace 
the connecting rod assembly. 

EM-122 
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3. Measure the inner diameter of the connecting rod small end, 
using a bore dial gauge. 

Specified Value: 18.953- 18.979 mm 

If the innerdiameteroftheconnecting rod small end exceeds 
the spec'1f1ed value, replace the connecting rod. 

4. Measure the width of the connecting rod big end, using a 
micrometer. 

Specified Value: 21.80 - 21.85 mm 
Allowable Umi1: 21.70 mm 

Jf the width wear of the connecting rod big end exceeds the 
allowable limit, replace the connecting rod . 
NOTE: 

Before measuring the width of the connecting rod big end, 
tighten the connecting rod bearing cap nuts evenly over 
two or three stages to the specified torque. 
Specified Torque: 34.3-44.1 N·m (3.5- 4.5 kgf-m) 

INSPECTION OF PISTONS 
1. Visually inspect the piston for cracks, damage or seizure . 

Replace the piston, as required. 

2. Measurement of piston diameter 
(1) Measure the piston outer diameter horizontally at a point 

15 mm from the lower end of the piston at right angles to 
the piston pin. 
Specified Value: 75.965- 75.995 mm 

EM-123 
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(2) Calculation of piston-to-cylinder bore clearance 
Subtract the measured piston outer diameter from the 
measured cyllnder bore diameter. 
Ensure that this piston-to-cylinder bore clearance is less 
than 0.11 mm. 
P'1sto1-to-cyflnder bore clearance 

Specified Value: 0.025- 0.045 mm 
Allowable Limtt: 0.11 mm 

If the piston-to-cylinder bore clearance exceeds the 
allowable limit, perform boring and honing the cylinder 
bores so that the cylinder bore diameter may match with 
the oversized piston. 

3. Measurement of piston ring groove width 
Measure the groove width of the piston rings No. 1, No. 2 
and No.3 with a thickness gauge. 

Specified Value: 

No. 1 piston ring groove width 1.202 - 1.204 mm 

No. 2 piston ring groove width 1.501 - 1.503 mm 

No. 3 piston ring groove width 3.01 - 3.03 mm 

4. Measurement of p"1ston pin bore diameter of piston 
Measure the· piston pin bore diameter at the two points as 
shown in the right figure, using a dial gauge for bore diameter 
measurement. Record the minimum measured value as the 
piston pin bore diameter. 

Specified Value: 18.999- 19.005 mm 

INSPECTION OF PISTON PIN 
1. Visually inspect the piston pin for damage or scratches. 

Replace the piston pin, as required. 

EM-124 
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2. Measure the outer diameter of the piston pin at the two points 
as shown in the right figure, using a micrometer. 

Specified Value: 18.991 - 18.997 mm 

INSPECTION OF PISTON RINGS 
1. Visually inspect the piston ring for excessive uneven wear or 

scratches. If any abnormality exists, replace the piston ring 
with a new part . 

2. Check of piston ring dimensions 
(1) Measure the width of the piston ring. 

1st 2.80-3.00 
2nd 3.00- 3.20 
3rd Side rail 2.25 - 2.45 

Spacer 

{2) Measure the length of the piston ring. 
1st 1.170-1.190 
2nd 1.470- 1.490 
3rd Side rail 0.48- 0.52 

Spacer a 2. 75 - 2.90 
b 1.87-1.92 

(3) Inspection of piston ring end gap 
(j) Apply engine oil to the cylinder walls. 
® Insert the piston rings into the cylinder bore. 
@ Using a piston, push down the piston ring to a point 

110 mm measured from the cylinder block upper 
surface. 

EM-125 
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@ Meas:.Jre the piston ring end gap, using a thickness 
gauge or a feeler gauge. 

.-----------,· 

Piston ring end gap 

Specified value mm Allowable limit mm 

Compression ring \lo. 1 0.27-0.42 0.7 

Compression ring No. 2 0.35-0.50 0.8 

Oil ring 0.20-0.70 1.0 

If the piston ring end gap exceeds the allowable limit, a set of piston rings for one cylinder should be replaced. 

"""'"'""' 
INSPECTION OF FLYWHEEL 
1. Visually inspect the flywheel for damage or cracks. 

Replace the flywheel, as required. 

2. While holding the flywheel by your hands, ensure that there 
is no excessive play or displacement. 
If any abnormality exists, replace the flywheel. 

INSPECTION OF CRANKSHAFT PULLEY 
1. Visual inspection of crankshaft pulley 

(1) Check the crankshaft pulley attaching seat for deforma
tion, wear or cracks. 

(2) Check the V-ribbed belt attaching surface for scratches, 
deformation or wear. 
Replace the crankshaft pulley, as required. 

EM-126 
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• 

1. Visually inspect the rotor surface and oil seal section of the 
oil pump for scratches, wear and so forth. 
If any abnormality exists, replace the oil seal or rotor. 

2. Using a screwdriver, ensure that the oil pump cover attach
ing bolt is not loose. 
If the bolt is loose, retighten the bolt to the specified torque. 

Tightening Torque: 7.8- 12.7N-m (0.8· 1.3kgf-m) 

3. Tum the rotor by hand. Ensure that the rotor turns smoothly. 
If the rotor will not tum smoothly, disassemble the oil pump 
and check each part carefully. 
(See page E~o.) 
Replace the parts, as required. 
NOTE: 
• The oil pump performance is described in the LU sec

tion. 
(See page LU-6.) 

• The disassembling and assembling procedures for the 
oil pump is described in the following paragraph. 
(See page EM-144.) 

INSPECTION OF WATER PUMP 
1. Visually inspect the water pump. 

(1) Mechanical seal section for evidence of water leakage 
(2) Rotary fin of water pump for scratches, deformation or 

cracks 
(3) Water pump attaching surface for scratches 
(4) Water pump pulley attaching seat for scratches or flat

tened condition 
Replace the water pump, as required . 

EM-127 
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~~~~--------------------· 
2. Check the water pump bearing and water pump pulley 

attaching section for excessive play. 
Replace the water pump, as required. 

3. Turn the water pump by hand. Ensure that the water pump 
turns smoothly. 
Replace the water pump, as required. 

WATER PUMP PULLEY 
1. Visual inspection of water pump pulley 

{1) Inspect the water pump pulley attaching section for 
deformation or wear. 

{2) Inspect the V-ribbed bett attaching surface for deforma
tion or wear. 
Replace the water pump pulley, as required. 

INSPECTION OF THERMOSTAT 
1. Ensure that the thermostat valve is closed completely at 

room temperature 200C and the spring has no play. 
Replace the thermostat if the valve is open or the spring 
has a play. 

2. Check the ruober grommet of the thermostat for damage or 
crack. 
Replace the thermostat if the rubber grommet exhibits 
damage or crack. 
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3. Immerse the thermostat in water, and check the valve open~ 
ing temperature by heating the water gradually. 

Specifications Valve opening Valve lift temperature ·c 
Standard 76-80 8.5 mm or more at 
specifications we 
Cold area 82-86 8.5 mm or more at 
specifications 98'C 

Replace the thermostat if the valve operation fails to con
form to the specifications . 

INSPECTION OF OIL PAN 
1. Visually inspect the oil pan for damage or cracks. 

Replace the oil pan, as requ·lred. 

INSPECTION OF OIL CLEARANCE AND 
SELECTION OF BEARING 
1. Measurement of main journal oil clearance 

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

NOTE: 
• Do not touch the metal surface of the bearing. 

(2) Place the crankshaft in the cylinder block . 

EM<29 
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(3} Lay a strip of plastigage across each crankshaft main 
journal. 

(4) Install the crankshaft bearing caps. Tighten the 
crankshaft bearing cap bolts evenly in the sequence 
indicated in the right figure. 
Tightening Torque: 44.1 - 53.9 N-m (4.5- 5.5 kgf-m) 

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

(6) Measure the plastigage width at its widest point. 
Oil Clearance: 0.024 - 0.042 mm 

If the oil clearance fails to conform to the specified 
value, measure the crankshaft main journal diameter 
and select suitable crankshaft main journal bearings or 
replace the crankshaft. 
(See page EM-131.) 

(7) Remove the plastigage from the crankshaft main jour
nals. 

2. Selection of crankshaft bearings 
NOTE: 

The replacement of the crankshaft bearings should be 
performed after all inspections have been finished. 

(1) Read the cylinder block main journal diameter code 
number. 

NOTE: 
• The main journal diameter code comes in four kinds of 

5, 6,7 and 8. 

EM-130 
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(2) Measure the diameter of the crankshaft main journals. 
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 ·,n the measured diameters 
exceeds 0.026 mm, replace the crankshaft. 

Crankshaft 

ENGINE MECHANICALE 

+ y 

Unit: mm 

"""""'" (3} Select the crankshaft bearings or replace the crankshaft, based on the results of (1) and (2). 

Main journal diameter code Crai'W\shaft main journal 
diametermm 

49.995 - 50.000 

49.989 - 49.994 
5 

49.983 - 49.988 

49.976 - 49.982 

49.975 or tess 

49.995 - 50.000 

49.989 - 49.994 
6 

49.983 - 49.988 

49.976 - 49.982 

49.975 or less 

49.995 - 50.000 

49.989- 49.994 
7 

49.983- 49.988 

49.976 - 49.982 

49.975 or less 

49.995 - 50.000 

49.989 - 49.994 
8 

49.983 - 49.988 

49.976 - 49.982 

49.975 or Jess 

3. Measurement of crankpin journal oil clearance 
(1) Install the flywheel temporarily . 

Bearing classification number 
(color) 

1 (Yellow) 

2(Green) 

3 (Brown) 

4 (Black) 

-
2 (Green) 

3 (Brown) 

4 (Black) 

5 (Blue) 

-
3 {Brown) 

4 {Black) 

5 {Blue) 

6 (White) 

-

4 (Black} 

5{Biue} 

6 (White) 

7 (Pink) 

-

EM-131 

Remarks 

-
-

-
-

Crankshaft replacement 

-

-
-
-

Crankshaft replacement 

-
-

-
-

Crankshaft replacement 

-
-
-
-

Crankshaft replacement 
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(2) Wipe off any o'tl from the side of the mate surface be
tween the connecting rod bearing cap and the connect
ing rod. Daub a mate mark with an oily paint on the side 
so that the parts can be assembled correctly in the 
original combination. 
(Also ensure that the cylinder number may be identified) 

(3) Turn the crankshaft, until the connecting rod bearing 
cap to be removed comes at the oil pan side. 

( 4) Lock the flywheel to prevent the crankshaft from turning, 
using the following SST. 
SST: 0921D-87701-000 

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

(6) Remove the bearing cap. 
NOTE: 
• Replace the crankshaft if the crankpin journals exhibit 

damages, such as seizure. 
(See page EM-121.) 

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

EM-132 

09210-87701· 
000 

• 

• 

• 
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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: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m) 

NOTE: 
• When tightening the bearing cap nuts. apply engine oil 

to the bearing cap nuts. 
• Prevent the crankshaft from turning, using the following 

SST. 
SST: 0921 0-87701-000 

(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: 0921 Q-87701-QOO 

(10}Measure the plastigage width at its widest point. 
Oil Clearance: 0.020 - 0.044 mm 

NOTE: 
• If the oil clearance fails to conform to the specffied vaiue. 

measure the crankpin journal diameter and select 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 

journals. 

4. Selection of connecting rod bearings 
NOTE: 
• The replacement of the connecting rod bearings should 

be performed after all inspections have been finished. 

(1) Read the connecting rod b"1g end bore code number. 
NOTE: 
• The connecting rod big end bore code number comes in 

three kinds of 4, 5 and 6. 

(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 
exceeds 0.044 mm, replace the crankshaft . 

EM-133 
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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 Crankpin journal diameter Bearing classification 
code number mm number (color) 

44.993 ~ 45.000 

4 
44.985 - 44.992 

44.976 - 44.984 

44.975 or less 

44.993 - 45.000 

5 44.985- 44.992 

44.976 - 44.984 

44.975 or less 

44.993 - 45.000 

6 
44.985 - 44.992 

44.976- 44.984 

44.975 or less 

5. Check of crankshaft thrust clearance 
NOTE: 

Measure the thrust clearance, using a dial gauge. 
Thrust Clearance: 

Specified Value: 0.02 - 0.22 mm 
Allowable Lim~: 0.30 mm 

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, replace the 
thrust washer. If the measured value exceeds 39.92 mm, 
replace the crankshaft and thrust washer. 

6. Measurement of connecting rod thrust clearance 
Measure the thrust clearance between the connecting rcx:l 
and the crankshaft, using a thickness gauge. 

Thrust clearance: 

NOTE: 

Standard: 0.15-0.40 mm 
Maximum: 0.45 mm 

The thrus1 clearance should be measured while the con
necting rod is being pushed against either side of the 
crankshaft in the axial direction. 

• Measure the thrust clearance at the opposite side. 

If the clearan:::e 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. 

EM-134 

1 (Yellow) 

2 (Green) 

3 (Brown) 

-
2 {Green) 

3 (Brown) 

4 (Black) 

-
3 (Brown) 

4 (Black) 

S{Biue) 

-

Remarks 

-
-
-

crankshaft replacement 

-

-
-

Crankshaft replacement 

-
-

- • Crankshaft replacement 
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• Reference 

Widtl1 of big end of connecting rod in thrust direction Side width of crankpin 

21.80 - 21.85 mm 22.0 - 22.2 mm 

1 
Crankshaft 

• 

• 

• 

CYLINDER BORING 
NOTE: 

When the cylinder is bored, all cy6nders 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 from the cylinder 
upper surface in the direction shown in the right figure. 
If the measured value exceeds 76.28 mm. replace the 
cylinder block. 

EM-135 
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45 mm 
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2. Determining cylinder finishing diameter 
(1) Measure the diameter of the oversized piston to be 

used, using a micrometer. 
NOTE: 
• The measurement should be conducted at the skirt sec

tion 13 mm from the piston lower end. 
Perform the measurement horizontally, not in a tiHed 
state. 

(2) Calculate the f1nishing dimension, as follows. 
A: Piston diameter 
8: Piston-to-cylinder bore clearance 

0.025 - 0.045 mm 
C: Honing allowance 

0.02 mm 
D: Finishing diameter 
D=A+B-C 

3. Hone the cyl'lnder after the boring. 
(1) Bore the cylinder, leaving a honing allowance of 

0.02 mm. 
(2) Hone the cylinder. 

Honing Angle: 35 ± s• 
Surface Coarse Degree: 1 - 4Z 

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 punch. 
NOTE: 
• Be very careful not to damage the oil seal retainer. 

EM-136 
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35~ ±5° [JHoningangle 

Surface coarse degree 
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2. Installation of rear oil seal 
Dr'rve a new rear oil seal into position, using the following 
SST. 

SST: 09223-4101Q-OOO 

NOTE: 
• Care must be exercised to ensure that the oil seal is not 

driven in a tilted state. 

REPLACEMENT OF FRONT OIL SEAL 
1. Removal of front oil 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 following 
SST. 

SST: 0931Q-87102-QOO 

REPLACEMENT OF CYLINDER BLOCK 

NOTE: 
• The cylinder block is furnished along with the pistons as 

a set. 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 from 

the cylinder upper surface. 
NOTE: 
• For drfving this oil orifice, use an iron rod having an outer 

diameter of 10 mm . 

EM-137 
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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 in four 

directions 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 in the next page. 

EM-138 

~· 
•f.-- . 
•I'- ·t'-- ·r--
L..& 

Crankshaft 

• No. 5 Journal diameter 
-/0 code No 

~ 
No.4 Journal diameter 
-No 

. \ No. 3 Journal diameter 

""'"" . J\ No. 2 JOOOlal diameter 
~ oodoNo. 

0 
No. 1 Journal diameter 
oodoNo. 

y 

+ y • 

Unit: mm 

• 

• 
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Main journal hole code Main journal diameter Crankshaft bearing 
RemarKs mm classification No. (color) 

50.000 - 49.995 

49.994 - 49.989 
5 

49.988 - 49.983 

49.982- 49.976 

49.975 or less 

50.000 - 49.995 

49.994 - 49.989 
6 

49.988 - 49.983 

49.982 - 49.976 

49.975 or tess 

50.000 - 49.995 

49.994 - 49.989 
7 

49.988 - 49.983 

49.982 - 49.976 

49.975 or less 

50.000- 49.995 

49.994 - 49.989 
! 

8 
49.988 - 49.983 

49.982 - 49.976 

49.975 or Jess 

4. Selection of pistons (reference) 
(1) Read the cylinder block bore code number. 

(2) Select a 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. 

EM-139 

1 (Ye!low) -
2 (Green) -
3 (Brown) -
4 (Black) -

- Crankshaft replacement 

2 (Green) -
3 (Brown) -
4 (Black) -
5(Biue) -

- Crankshaft replacement 

3 (Brown) -
4 {Black) -
5 (Blue) -

6 {White) -

- Crankshaft replacement 

4 (Black) -
S(Biue) -

6 (White) -
7 (Pink) -

- CrankShaft replacement 

""""'""'''" 

No. 1 Cylinder~ 

No. 4 Cylinder 
0 bore code No. 

0 ol- oC-- ol.--- I NO. 3 L;ylln~T 
bore code No. 

ot- o 0 0 No. 2 Cylinder 
bore code No. 

0 

~ b J \No. 1 Cylinder 
No. 2 Cylinder ® bore code No. 

No. 3 Cylinder No. 4 Cylinder 

Front 

Outer 
diameter 
code No. 
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ENGINE MECHANICAL$ 

REPLACEMENT OF CRANKSHAFT 
(Replacement of the crankshaft only) 
1. Wash the crankshaft using cleaning solvent. Dry it with 

compressed air. 
NOTE: 
• Make sure that the oil gallery exhibits no restriction due 

to rust-proof oil. 

2. Select1on of crankshaft bearings 
(1) Read the crankshaft journal diameter code number of 

the cylinder block. 

(2) Read the crankshaft main journal diameter code num
ber. 

(3) Establish the crankshaft bearing classification number, 
using the table below. 

~aft Crankshaft journal 

Cy 1 2 3 4 

Main joumal 5 4 3 2 1 
diameter code No. 

6 5 4 3 2 

7 6 5 4 3 

8 7 6 5 4 

Reference 

Bearing classification No. 

Identification color 

EM-140 

• 

<Crankshaft> 

Ci1[ r-
r-

No.5 Journal diameler 
® code No 

No 4 Joumal diemeter 
code No. 

No.3 Journal diameter 
code No. 

No.2 Journal diameter 
code No. 

No 1JOI.Jrnal~ 
code No 

r-
~ !-

No. 5 Crank main journal cOde No. ,l 
No. 4 Crank main journal code No. 

No. 3 Crank main journal code No. 

No. 2 Crank main journal code No. 
No. 1 Crank main ;oumal code No. 

• 

• 
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• 3. Selection of connecting rod bearings 

• 

• 

• 

(1) Read the crankpin journal diameter code nu:nber. 

(2) Read the connecting rod big end bore code number. 

(3) Establish the classification number of the connecting 
rod bearing, using the table below. 

~aft Crankpin journal diameter 
code No. 

Co 1 2 3 

Connecting rod big end 4 3 2 1 
borecode No. 

5 4 3 2 

6 5 4 3 

Reference 

Bearing classification No . 

Identification color 

REPLACEMENT OF CONNECTING RODS 

EM-141 
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No. 1 Crankpin journal code No. 
No. 2 Crankpin journal code No. 
No. 3 Crankpin journal code o 
No. 4 Crankpin journal code No. 

Connecting rod 
Front marks 

0 
Connecting rod big end 
bore code No. 
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2. Selection of connecting rod bearings 
(1) Read the connecting rod bid end bore code number. 

(2) Measure the crankshaft pin diameter of the crankshaft 
in 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 vaJues 
exceeds 0.044 mm, replace the crankshaft. 

(3) Select the connecting rod bearing in accordance with 
the table below. 

<Connecting rod> 
Front mark 

.,<~J 
(0)( <:1~ 
~ ""'l'A 

Connecting rod pig I end bore code No. 

""""""' 
<Crankshaft> 

A B + y 

Unit mm 

Connecting rOd big Crankpin joumal diameter Connecting rod bearing Remarks end bore code No. mm classification No. (color) 

45.000 - 44.993 1 (Yellow) -
4 44.992. 44.985 2 (Green) -

44.984 . 44.976 3 (Brown) -
44.975 or less - Crankshaft replacement 

45 .000 • 44 .993 2 (Green) -

5 44.992- 44.985 3 (Brown) -

44.984 • 44.976 4 (Black) -
44.975 or less - Crankshaft replacement 

45.000 • 44.993 3 (Brown) -
6 44.992 - 44.985 4 (Black) -

44.984 - 44.976 5 (Blue) -
44.975 or less - Crankshaft replacement 

EM-142 
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• REPLACEMENT OF CRANKSHAFT REAR END 
BEARING 

• 

• 

• 

1. Remove the crankshaft rear end bearing, us·lng the follow
ing SST. 

SST: 0928&-87602-000 

(1) Insert the SST@ into the crankshaft rear end bearing . 

(2) Insert the SST ® into the SST ®. 

(3) While holding the SST® by means of a wrench or the 
like, tighten the nut. Then. remove the rear end bearing . 

2. Inspect the crankshaft rear end bearing for damage or 
wear. 

EM-143 
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09286-87602..()00 

n r:x ~ ' ~ ~ 

rr 
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ENGINE MECHANICAL$ 

3. Install the crankshaft rear end bearing, using the following 
SST. 

SST: 09286-87603-000 

(1) Install the crankshaft rear end bearing to the SST. 

(2) Press the crankshaft rear end bearing into the 
crankshaft rear end. 

NOTE: 
• Be sure to press the bearing, until the end surface of the 

SST contacts with the crankshaft rear end section. 
• When pressing the bearing, be very careful not to allow 

the bearing to tilt 

DISASSEMBLY OF OIL PUMP 
1. Detach the oil pump cover. 

Disconnect the five attaching bolts. 

2. Remove the front oil seal. 

EM-144 

,-----------,· 

09286-87603-000 

• ~Crankshaft rear end bearing 

.......... 

• 

• 
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• 

• 

3 Remove the oil pump rotor set. 

4. Pull out the cotter pin, while pushing the spring retainer with 
nose pliers or the like. 
NOTE: 

Put an appropriate cloth, etc. on the retainer spring so 
that n may not jump out. 

5. Remove ~he oil pump relief valve spring retainer, compres
sion spring and oil pump relief valve. 
NOTE: 
• Wash the disassembled 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) Chec< the rotor set for damage. 
Replace the rotor set if it exhibits damage . 

EM-145 
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WFE90-EM817 
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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 
installation hole of the oil pump body. 

(4) Check the compression spring for damage. Also, 
measure its free length. 
Specified Free leng1h: 57 mm 

Replace the compression spring if it exhibits damage 
or the free length is Jess than the specified value. 

(5) Check the oil pump relief valve spring retainer for 
damage. 
Replace the retainer if it exhibits damage. 

(5) Apply engine oil to the oil pump relief valve. Insert the 
oil pump relief valve into the oil pump body. Check to 
see if the valve slides smoothly. 
Replace 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 fi!in ot engine oil to the rotor mate suriace 

of the orl pump body as well as to the rotor set. As
semble the rotor set in the oil pump body in such a way 
that the drilled mark may be seen from the outside. 

EM-146 

• 
0 

• 

• 

• 
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(2) Measure the body clearance between the oil pump 
body and the outer rotor, using a thickness gauge. 
Body Clearance: 0.20- 028 mm 

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 

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 a straightedge and a thickness 
gauge. 
Side Clearance: 0.035 - 0.085 mm 

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 
surtace of the pump cover. 
Replace the oil 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. 

EM-147 
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1. Apply engine oil to 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 cotter 
pin to 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: 7.8-12.7 N-m (0.8 -1.3 kgf-m) 

6. Drive a new oil seal into position, using the following SST. 
SST: 09310-87102-000 

NOTE: 
Be very careful not to damage the oil pump during the 
installation. 
Make sure that the oil seal is not driven into position in 
a tilted state. 

EM-148 
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• 
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• REMOVAUINSTALLATION 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 flywheel . 
NOTE: 
• Do not tap the ring gear using a hammer or the like. 

Never cool the ring gear quickly using water or the Hke. 

4. Allow the ring gear to cool naturally. 

ASSEMBL V OF PISTON AND CONNECTING ROD 
1. Install the piston pin to the following SST in a way shown in 

the right figure. 
SST: 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: 09221-87704-000 
09221-87705-000 

NOTE: 
The piston and connecting rod should be assembled in 
such a way that the piston front mark and connecting rod 
front mark come in the same direction. 

EM-149 
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~ 
09221-87705-000 

~ 
Front mark 
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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. 

ASSEMBLY OF CYLINDER BLOCK 
NOTE: 
• As for those parts to be reassembled, wash them in 

cleaning solvent (excluding those parts, such as 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. 

1. Installation of crankshaft 
(1) lnstali the bearings to the cylinder block and crankshaft 

bearing caps. 
NOTE: 
• Do not touch with the front and back surfaces of each 

bearing. Be sure to hold the bearing at its edge surfaces. 

(2) Lubricate the suriace of each bearing with engine oil. 
NOTE: 
• Do not touch with the front and back surfaces of each 

bearing. 
• Never apply engine oil to ihe crankshaft bearing caps. 
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(3) Install the crankshaft in the cylinder block. 

(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: 
• Care must be exercised to ensure that no oil ftows into 

the bearing cap attaching bolt holes. 

(6) instali 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 
bolts. Tighten the bolts to the specified torque over two 
or three stages in the sequence shown in the right 
figure. 
Tightening Torque: 44.1 - 53.9 N-m (4.5 - 5.5 kgf-m) 

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 . 

EM-151 
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(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 rail into position in such a manner that it 
is wound up while pushing the edge section of the oil 
ring spacer expander with your thumb. 

NOTE: 
• Ensure that the rail end is deviated 90·degrees to the 

left from the end of the oil ring spacer expander. 
Do not expand the rail to an extent more than necessary. 

(3) Fit the lower rail into position in such a manner that it is 
wound up. 

NOTE: 
• Ensure that the rail end is deviated SO-degrees 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 expander. 

NOTE: 
Do not expand the piS1on ring to an extent more than 
necessary. 

(5) Install the compression ring No. 1 with the stamped 
mark ofT or N facing upward, using a piston ring ex
pander. 
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Thrust 
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(6) Position the piston rings so that each ring end may 
come at the respective points as indicated in the right 
figure. 

NOTE: 
It is not necessarily required to follow strictly 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 to 180 degrees from 111e adjacent 
ring. 

{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 length. Fit 
the vinyl hose to each connecting rod bolt sections. 

(9) Apply engine oil to the piston rings, piston pins, con
necting rod bearings. cylinder walls and crankpin jour
nals. 

(10)Compress the piston rings by means of the piston ring 
compressor SST, making sure that the piston ring ends 
wil! not move during the installation. 
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 

bearings during the installation. 
• Care must be exercised to ensure that the crankpin 

journal is not scratched by the connecting rod. 

(12)Push the piston by hand until the connecting rod 
reaches the crankpin journal. 

EM--153 
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( 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 
connecting rod bolt sections. 

( 15) Install the connecting rod cap with the front mark facing 
toward the oil pump side. 

(16)Prevent the crankshaft from turning, using the following 
SST. 
SST: 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 two or three stages. 
lightening Torque: 34.3 • 44.1 N-m (3.5 • 4.5 kgf·m) 

(18)Perform the operations described in the steps (1) 
through (18) for each cylinder. 

(19)Remove the flywheel. 
(20)Remove the following SST. 

SST: 09210-87701·000 

3. Installation of oil pump 
(1) Apply the Three Bond 1207C to the oil pump installation 

surface of the cylinder block, as indicated in the right 
figure. 

(2) Replace the Ma~ ring of the oil pump with a new part. 
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(3) Apply engine oil to the inner surface of the oil seal. 
Install the oil pump to the cylinder block. Tighten the 
seven attaching bolts to the specified torque. 
Tightening Torque: 5.9 - 8.8 N-m _(0.6 - 0.9 kgf-m) 

4. Installation of oil seal retainer 
(1) Apply the Three Bond 1207C to the oil seal retainer 

installation surface of the cylinder block, 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. Tighten 
the tour attaching bolts to the specified torque. 
Tightening Torque: 5.9 - 8.8 N-m (0.6 - 0.9 kgl-m) 

5. Install the oil strainer with a new gasket interposed. 
Tighten the two o"1l strainer nuts and two bolts to the 
specified torque. 

Tightening Torque: 8.8 - 11.8 N-m (0.9 - 1.2 kgf-m) 

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. 

EM-155 

ENGINE MECHANICALS 

Three Bond 1207C 

/ 
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(2) Place the oil pan gasket. 
NOTE: 

Ensure that the end section of the oil pan gasket is 
overlapped at least 10 mm with the Three Bond 1207C. 

(3) Install the oil pan. Tighten the four oil pan attaching nuts 
and ten bolts to the specified torque over two or three 
stages. 
Tightening Torque: 6.9 - 11.8 N·m (0.7- 1.2 kgf-m) 

7. Install the rear end plate. 
Tighten the two rear end plate attaching bolts to the 
specified torque. 

Tightening Torque: 9.8- 14.7 N·m (1.0- 1.5 kgf-m) 

8. Installation d flywheel 
(1) Install the flywhee on the crankshaft. 

(2) Application of flywheel bolt sealing material 
(j) Wash the flywhee bolts. Then, degrease and dry 

them. 
NOTE: 
• When degreasing the bolts, remove any oil com

pletely, using a solvent such as a degreasing 
spraying agent or alcohol. 

CAUTION: 
Make sure that no bond nor other foreign matter, 
such as dus1, gets to the bolts. 
Even when new bolts are used, be sure to per· 
form this operation. 
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® 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 (i). 

@ 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 alcohol. 
• Never allow 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 flywheel bolt. 
CAUTION: 
• If the Three Bond 1324 is applied excessively beyond the specified amount, the bond seeler 

will penetrate up to the bolt seating surface. This may cause loosening of the bolts. 
• Never use bond sealers other than the designated one. 
• Never allow the bond sealer to get to resin or rubber parts. 

(3) Tighten the flywheel attaching botts temporarily to the 
specified torque in the sequence indicated in the right 
figure. 
Tightening Torque: 44.1 • 63.7 N·m (4.5- 6.5 kgf-m) 

NOTE: 
• Prevent the crankshaft from turning at the ring gear 

section, using the following SST. 
SST: 09210-87701-QOO 

CAUTION: 
• When tightening the bolt, make sure that no bond is 

present on the bolt seating surface. 
• If the bond oozes out. perform the operations again, 

starting the step (2). 

(4) Tighten the flywheel attaching bolts to the specified 
torque in the sequence indicated in the right figure. 
Tightening Torque: 78.5-98.0 N·m (8.0- 10.0 kgf-m) 

EM-157 
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(5) Measure the flywheel runout, using a dial gauge. 
Allowable Runout Limit: 0.1 mm 

NOTE: 
Replace the flywheel if its runout exceeds the allow
able limit. 

9. Assembly of clutch disc and pressure plate 
(1) Insert the following SST into 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 bolts to the 
specified torque. 
Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kg1-m) 

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 
correct direction. Failure to observe this precaution will 
be cause of overheating. 

11.1nstall the water inlet. 
Tighten the three water inlet attaching bolts to the specified 
torque. 

Tightening Torque: 5.9 - 8.8 N·m (0.6 - 0.9 kgf-m) 

12. Installation of water pump 
(1) Install a new water pump gasket on the cylinder block. 
(2) Install and tighten the three water pump attaching bolts 

and two nuts to the specified torque. 
Tightening Torque: 14.7 - 21.6 N·m (1.5 - 2.2 kg1-m) 

NOTE: 
• When the stud bolts have been replaced, apply the 

Three Bond 13778 to the threaded portion at the cylinder 
block side. 
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13. Install the alternator bracket. 
Tighten the one alternator bracket attaching bolt and nut to 
the specified torque. 

Tightening Torque: 34.4 - 49.0 N·m (3.5 - 5.0 kgt-m) 

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 puUey flange in such a way that its 
recessed side may come at the cylinder block side. 

16. Install the crankshaft timing belt pulley. 

17. Install the crankshaft timing belt attaching bolt. Tighten the 
bolt to the specified torque . 

Tightening Torque: 88.3- 98.0 N·m (9.0- 10.0 kgt-m) 

NOTE: 
• Prevent the crankshaft from turning, using the following 

SST. 

SST: 09210-8n01-000 

18. Install the compressor mounting bracket. 
(Air conditioner equiped vehicle only} 
Tighten the four compressor mounting bracket attaching 
bolts to the specified torque. 

Tightening Torque: 29.4-44.1 N·m (3.0- 4.5 kgt-m) 
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19. Installation of the oil cooler. 
(1) Install a new "0" 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. 

(4) Tighten the set bolts to the specified torque using the 
following SST. 
SST: 09268-87704-000 
Tightening Torque: 24.5 - 34.3 N-m (2.5 • 3.5 kgf-m) 

(5) Connect the oil cooler inlet pipe into the oil cooler hose 
and install the hose band. 

(6) Install the oii cooler pipe to the cylinder block with a new 
gasket interposed. 

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 filter 
comes in contact with the oil pump or the contact sur
face of the oil cooler. 

(3) Then, rotate the oil filter further one complete turn 360-
degrees, using the following SST. 
SST: 09228-87201-DOO 

EM-160 
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21. lnstailation of oil pressure switch 
(1) Clean the threaded portion of the oil pressure switch. 

W1nd seal tape around the threaded portion. 
(2) Tighten the oil pressure switch to the specified torque, 

using a long box wrench having a hexagonal hole. 
lightening Torque: 11.8-19.6 N-m (1.2- 2.0 kgf-m) 

22. Install the alternator. 
At this time, temporarily install the alternator by installing the 
alternator attaching bolts, adjusting bar, adjusting bar at
taching bolt and alternator adjusting bolt. 

ASSEMBLY OF CYLINDER HEAD 
1. Align the stamped mark of the crankshaft timing belt pulley 

with the indicator of the oil pump. 

2. Install the cylinder head gasket on the cylinder block . 

3. Turn the camshaft, until the "F" mark of the camshaft timing 
belt pulley comes exactly at the top position. 

4. Install the cylinder head assembly on the cylinder block. 
NOTE: 
• Be very careful not to damage the cyr.nder head gasket 

and cylinder head gasket surface. 

EM-161 
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5. Apply engine oil to 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, which is shorter than 
that of others. 

• The cylinder head bolt attaching holes provided on the 
cylinder block should be in dry condition. 

6. 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: 58.8- 66.7 N·m (6.0- 6.8 kgf-m) 

INSTALLATION OF CYLINDER HEAD COVER 
1. Check the cylinder head cover gasket for damage. 

Replace the cylinder head cover gasket if it is damaged. 
2. Removal of cylinder head cover gasket 

(Only 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 plug tube grommets for damage. 
Replace any grommet which exhibits damage. 

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. 
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6. 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: 2.9 - 4.9 N·m (0.3 - 0.5 kgf-m) 

7. Install the spark plugs, using the following SST. 
SST: 09268-87703-000 

8. Connect the PCV hose to the cylinder head cover. 

9. Connect the water hose to the throttle body . 

10. Replace the "On ring of the oil level gauge guide with a new 
"0" ring . 
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11. Insert the oil level gauge guide into the cylinder block. 
12. Install the oil level gauge guide attaching bolts. 

Tightening Torque: 18.6-30.4 N·m (1.9- 3.1 kgf-m) 

13. Install the oil level gauge. 
14. Installation oi timing belt 

(1) Check the timing belt. 
(See page EM-38.) 

(2) Install the timing belt. 
(See page EM-32.) 

15. Install the timing belt cover. 
(See page EM-45.) 

16. Install the crankshaft pulley. 
Tightening Torque: 19.6-29.4 N·m (2.0- 3.0 kgf-m) 

NOTE: 
• Prevent the crankshaft from turning, using the following 

SST. 
SST: 09210-87701-000 
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5. Connection of exhaust pipe 
(1) Connect the exhaust pipe to the exhaust manifold with 

a new gasket interposed. 
Tightening Torque: 34.3 - 49.0 N-m (3.5 - 5.0 kgf-m) 

(2) Install the exhaust manifold cover with the five attaching 
bolts. 
Tightening Torque: 5.9- 8.8 N-m (0.6- 0.9 kgf-m) 

(3) Connect the exhaust pipe bracket to the side of the 
transmission. 
Tightening Torque: 15.7-21.6 N-m (1.6- 2.2 kgf-m) 

6. Installation of starter 
(1) Install the starter to the engine block with the two attach

ing bolts. 
Tightening Torque: 49.0- 68.6 N-m (5.0- 7.0 kgf-m) 

(2} Connect the connector with lock and the harness 
clamping bolt. 

7. Tighten the five attaching bolts between the engine side 
and the transmission side. 

Tightening Torque: 49.0- 68.6 N·m (5.0- 7.0 kgf-m) 
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• ENGINE INSTALLATION 

• 

• 

• 

1. Installation of engine harness onto engine 
{1) Install the engine wire to the engine. 
(2) Connect the engine wire clamp. 
(3) Connect the alternator connector and terminal. 

2. Sling the engine, using a chain block. Place the engine in 
the engine compartment. 
CAUTION: 

Be very careful not to allow the engine to hit to the 
vehicle body or other parts . 

3. Connection of engine and transmission 
(1) Lower the engine down to a height where the engine 

can be connected to the transmission with ease, using 
a chain block. 

(2) Carefully bring the engine toward the transmission side. 
Insert the transmission input shaft into the clutch disc. 

(3) While correcting the angle of the engine, align the at
taching bolt holes of the transmission with those of the 
engine. 

(4) Temporarily connect the engine with the transmission 
by inserting the attaching bolts so that the transmission 
may not be detached from the engine. 

4. Installation of engine mounting 
(1) Install the engine mounting provided at the left side of 

the engine to the engine bracket. 

(2} Adjust the engine position. Secure the engine mounting 
to the engine mounting attaching section at the vehicle 
body with the four bolts. 
Tightening Torque: 29.4 - 44.1 N-m (3.0 - 4.5 kgf-m) 
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• 8. Remove the chain block from the engine. 

• 

• 

• 

9. Connect the connectors onto the transmiss'1on and transfer 
by jacking up the vehicle. Connect the air breather hose 
onto the transmission . 

10. Connect the harness and wire. 

[HD-C Engine] 
(1) Clamp of battery negative 8 terminal to engine bracket 

at battery carrier side 
(2) Clamp of battery positive Ei'J terminal to starter at battery 

carrier side 
(3) Connector of cable leading to battery at battery carrier 

side 

[HD-E Engine] 
(1) Clamp of battery negative 8 terminal to engine bracket 

at battery carrier side 
(2) Clamp of battery positive Ei'J temninal to starter at battery 

carrier side 
(3) Clamp of battery cable Ei'J leading to cowl at battery 

carrier side 
{4) Three connectors of cable leading to relay box at bat

tery carrier side 

11. Install the inlet and outlet hoses to the heater pipes at the 
dash panel. 

EM-167 

ENGINE MECHANICAL$ 

"""''""' 

~ 
\ 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


ENGINE MECHANICALS 

12. Installation of engine wire harness 
(1) Installation of engine wire harness for ECU 

CD Install the engine wire connector for ECU to the cowl 
side panel at the passenger seat side through the 
dash panel. 

® Connect the engine wire connector to the engine 
control computer assembly. 

@ Install the ECU cover at the cowl panel of passenger 
seat side. 

(2) Connect the following connectors. 
CD Oxygen sensor ® 
® Water temperature sensor® 
@ Water temperature sender gauge @ 
@ Air conditioner water temperature switch (f) 

@ Pressure sensor, pressure VSV and clamp@ 
@ Air conditioner idle-up VSV@ 
® EGR VSV@ (U.S. speclfications only) 
® Idle speed control VSV ®(U.S. specifications only) 
® Intake air temperature sensor® 
® Throttle position sensor <D 

(3) Connect the four injector connectors. 
(4) Connect the engine wire clamps and engine ground 

cables. 

13. Connection of distributor 
(1) Install the distributor into the cylinder head. 
(2) Tighten the two attaching bolts. 
(3) Connect the distributor wire connector. 

Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf-m) 
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14. Connect the following vacuum hoses at surge tank side. 
(1) Distributor diaphragm <D 
(2) BVSV@ 
(3) Pressure VSV ® 
(4) Air conditioner idle-up VSV@ 
(5) Power steering ACV ® 
(6) Brake booster® 
{7) Charcoal canister (!) 

15. Connect the accelerator cable . 

16. Connection of fuel hose 

[HD-E Engine] 
( 1) Connect the fuel hose to the fuel pump. Then, connect 

the clamp for fuel hose. 
(2) Connect the fuel return hose to the fuel pump. Then, 

connect the clamp for fuel return hose. 

[HD-E Engine] 
(1) Connect the fuel hose at the upper part of the fuel filter. 

Tightening Torque: 34.3-44.1 N·m (3.5- 4.5 kgf-m) 

(2) Install the fuel return hose to the fuel pipe No.2 . 
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17. Connect the outer vent hose to the charcoal canister. 
(HO-C Engine: GCC specifications only) 

18. Installation of air conditioner compressor 
(1) Install the compressor assembly with the attaching 

bc>ts. 
(2) Install the compressor cover with the attaching bolts. 

19. Installation of radiator 
(1) Install the radiator with the four attaching bolts. 

(2) Install the radiator grille. 

(3) Install the oil cooler hose to the radiator. 

EM-170 
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(4) Connect the fluid coupling with the fan by means of the 
four attaching bolts. Then, connect the fluid coupling 
with fan together with the fan shroud. 
Tightening Torque: 9.8- 17.7 N·m (1.0- 1.8 kgf-m) 

(5) Install the V ribbed belt. 
(6) Perform the adjustm~nt 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 1 0 kg (22 lb) is applied to the midpoint. 
Specified Belt Deflection 

NOTE: 

New Belt: 4.0 - 5.0 mm 
Used Beft: 5.0 - 6.0 mm 

• "New belt" refers 10 a belt which has been used less than 
5 minutes on a running engine. 
"Used 5 belt" refers to a beft which has been used on a 
running engine 5 minutes or more. 

(7) Insert the lock section of the fan shroud to the radiator. 
Then. tighten the two attaching bolts at the radiator 
upper side. 

(8) Connect the radiator hose No.1 to the radiator upper 
tank. 
Tighten the two clamps and two attaching bolts. 

(9) Connect the radiator outlet hose to the center connec
tion . 
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(10)Connect the air breather hose from the radiator upper 
tank. 

20. Installation of air cleaner and air cleaner hose assembly 

[HD-C Engine] 
(1) Install the air cleaner assembly with the attaching bolt 

of the air cleaner bracket and wing nut. 

(2) Connect the following hoses to the air cleaner_ 
<D lTC vacuum hoses 
® PCV hose 
® Vacuum hose to BVSV 

(3) Connect the vacuum motor hose and hot air intake 
hose. 

( 4) Connect the air cleaner hose to the ak cleaner case with 
the two bolts. 

(5) Connect the plug wires to the spark plugs. 
NOTE: 

Make sure that the spark plug wire is connected securely 
to each spark plug. 
Care should be exercised not to damage the spark plug 
wire rubber grommet with the spark plug tube. 
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(1) Place the air cleaner assembly. Then, tighten the three 
air cleaner attaching bolts. 

(2) Connect the bolts provided at the left fender panel and 
radiator support. 

(3) Connect the clamp for clutch cable at the air cleaner. 

(4) Connect the intake air hose to the throttle body. 
Tighten the clamp for the intake air hose . 

{5) Tighten the air chamber bracket tightening bolts and 
clamp bolt. Clamp the accelerator cable. 
Tightening Torque: 3.0- 4.9 N-m (0.3- 0.5 kgf-m) 

(6} Connect the bond cable to the air chamber bracket. 
Tighten the attaching bolts . 
(Only for the radio-equipped vehicle) 

(7) Install the plug wires to the spark plugs. 
NOTE: 
• Make sure that the spark plug wire is connected securely 

to each spark plug. 
Care should be exercised not to damage the spark plug 
wire rubber grommet with the spark plug tube. 

(8) Connect the t\vo vacuum hoses for air conditioner idle
up and for power steering. 

(9) Install the air intake chamber by tightening the two 
clamps and three attaching bolts . 
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21.1nstall the surge tank stay No.2 between the engine mount
ing bracket and the intake manifold. 

Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m) 

22.1nstall the power steer'1ng pump assembly. 
23. Install the drive belt of the power steering pump. 

24. Connect the clutch cable onto the fan shroud with the three 
clamps. 

25.1nstall the reserve tank to the radiator. 

26. Fill the engine coolant. 
(See page C0-12.) 

27. Fill the engine oil. 
(See page LU-12.) 

28. Place the battery on the battery carrier. 
Then, install the battery hold-down clamp. 
NOTE: 

Care must be exercised so as not to damage the battery due to excessive tightening of it. 

29. Connect the wire of the positive terminal to the battery positive EB terminal. 
.30. Connect the battery ground cable to the negative 8 terminal of the battery. 
31. Start the engine. Ensure that the engine exhibits no leakage of cooling water or oil. Then, stop the engine. 
32. Install the engine hood. 
33. Connect the window screen washer hose. 
34. Install the radiator grille. 
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• SST (Special Service Tools) 
Shape Part No. and Name Purpose Remarks 

ii 
09090-04010-000 Removal and installation of 

engine 
Engine sling device 

6 I' .JJ 
09219-87202-000 Stand tor engine overhaul This stand is to be 

used in combination 

~ 
Engine overhaul stand with engine overhaul 

attachment. 

~ 
09219-87701-000 Attaching engine to overhaul This attachment is to 

stand (However, it is be used in 
Engine overhaul attachment necessary to modify combination with 

. . attachment.} engine overhaul stand. 

• )t 
09210-87701-QOO Preventing crankshaft from 

turning 
Flywheel hrnder 

~ 
09609-200 11..()()0 Removal of crankshaft 

timing belt pulley 
steering wheel puller 

09636-2001 0-000 Installation of camshaft oil 

~ 
seal 

Uwer ball )Oint dust cover 
replacer 

~ 
09202-87002-000 Installation and removal of 

valves 
Valve cotter remover & rep!acer 

~ 
09217-87001-QOO Guiding piston during 

insertion 

" 
Piston replacing guide 

• ~ 0922341010-000 Installation of crankshaft rear 
oil seal 

Crankshaft rear oil seal replacer . 

09201-87704-000 Removal of valve stem oil 

~ 
seals 

Valve stem oil seal cover 

®-"' 
09310-87102-ooo Installation of crankshaft 

front oil seal 
Counter shaft front bearing 
replacer 

I! 09221-87704-000 Removal and installation of This remover&. replacer 
piSton pins body is to be used in 

Piston pin remover & replacer combination with piston 
pin remover & replacer 

body guide. 

~~ 
09221-877()5.()()() Removal and installation of This remover & replacer 

piston pins guide is to be used in 

Piston pin remover & replacer combination with piston 
pin remover & replacer 

guide body . • EM-175 
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~ 
09201-87705-000 Removal and installation of 

valve guide bushes 
Valve guide buSh remover & 
replacer 

~ 
! 09991-87702-000 Shorting terminal T Only for HO-E engine 

Actuating fuel pump, etc. 
Engine control system 
inspection sub harness 

09842-87204-000 Inspection of computer General specification 
input/output voltage 

~ 
EFC-11 computer check sub 
harness 

09842-87704-000 Inspection of complfter US specification 

I input/output volt.age 
EFC computer check sub 
harness 

~ 
09842-3007D-OOO Inspection of fuel injec:ors I Only for HO-E engine 

ER inspection wire F • 
~ 

09268--87701-000 Inspection of fuel pressure Only for HO-E engine 

EFI fuel pressure gauge 

A 
09283-87703-000 * Inspection of injectors Only tor HD-E engine 

* Inspection of pressure 
Pressure regulator adopter regulator 

* Inspection of fuel pressure 

= '?.a D9268-Bno2-000 ~ Inspection of injectors Only for HD-E engine 

=~; 
I II I I • Inspection of pressure 

I Ill Injection measuring tool set *regulator 
* Inspection of fuel pressure 

09301-87601-000 Assembling clutch 

~ Clutch guide tool • ~#&fa 
09258-00030-000 Plugging rubber hoses 

Plug set 

~ 09860-11011-000 Overhaul of carburetor Only for HO-C eng·1ne - Carburetor screwdriver set ....._ 
&=-

~ 
09388-87702-000 Press-fitting of rubber 

grommets 
Transfer replacer 

• 
EM-176 
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• Shape Parts No. and Name Purpose Remarks 

rca 09268-8n04-ooo Removal and installation of Only for oil 
oil cooler (only for oil cooler~quipped 

Oil cooler set bolt box cOOler-equipped vehicle) vehicle 
wrench 

T 
09032-Q010Q-OOO Removal of oil pan 

Oil pan seal cutter 

~ 
09228-87201-000 Removal and installation of 

oil niter 

Oil filter wrench 

~ 
09243-00020-000 Adjustment of idle mixture Only for HO-C engine 

adjusting screw 

Idle adjust wrench 

• Q 
09240-00020-000 Adjustment of carburetor Only for HO-C engine 

Wire gauge set 

Q 
0924CHJ0014-000 Adjustment of carburetor Only for HO-C engine 

Carburetor adjusting gauge 
set 

~ 
092E)8.8n03-000 Removal and installation of 

spark plugs 

Plug wrench 

~ 
09991-8770g..()()Q Cornecting engine 

tachometer 

Tache pulse pick-up wire 

~ 
09900-87702-000 Measurement of engine oil 

pressure 

Engine oil pressure gauge 

® ~ 09286-87602-000 Removal of crankshaft rear 

~ 
end bearing 

Crankshaft rear end bearing 
remover 

• 
~ 

09286-87603-000 Installation of crankshaft 
rear end bearing 

Crankshaft rear end bearing 
replacer 

~ 
09278-87201-000 Preventing the crankshaft 

timing pulley from tuming 
Tool timing belt pulley 
holding 

• EM-177 
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TIGTENING 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 torque in the same way as w·rth 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 then 
steel. 
This rule also applies to such instances where bolts are undergoing heat or other stress, such as vibratory 
loads and so forth. 

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 division divisiOll strength division 

® 
Bolt having an 4 = 4T 

~ embossed or 5 = 5T Welded 
stamped figure at its 5 = 5T ... 
head section 7::::. Tr 

0 No mark 4T 

' 
No mark 

Hexagon ... 
C) Bolt having two 5T Stud boh embossed lines at its 

head section 6T 

' 
Bolt having 
about 2 mm 
deep recess at 

0 [J8DI one end or both 
Bolt having three ends 
embossed lines at its 7T 
head section 

Strength 
division 

4T 

4T 

6T 

• 

• 

2. Identification Method by Part Numbers 
__,.,. 

Hexagon Bolt Stud Bolt 
Part number 9 1 , 1 1 -·o·r_ Part number 9 1 1 1 1-406L example example r Nominal r Nominal 

length (mm) length (mm) 

Nominal Nominal 
diameter (mm) diameter (rrm) 

----iStrength divisio~J ngth division 

•=MII~i~~~, ~I Nominal 
diameter 

Nominal length I Length I 

• EM-178 
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• TIGHTENING TORQUE TABLE FOR GENERAL STANDARD BOLTS & NUTS 

• 

• 

• 

NOTE: 
The table below indicates the tightening torques for those standard bolts and nuis which are not posted 
in the tightening torque table. 

Nominal 
Standard tightening torque 

Category diameter 
Pitch 

Target value Tightening range 
mm 

mm 
Nm kgf-m fl-lb N-m kgf-m tt-lb 

6 1.0 5.39 OE5 3.98 4.31 - 6.47 0.44-0.66 3.18-4.77 
[5.88] [0.60] [4.34] [4.71 - 7.06] [0.48- 0.72] [3.47- 5.21] 

4T 12.75 1.30 9.40 102 -153 1.04-1.56 7.52-1128 
(Bolt hav:ng a mark of 8 1.25 

[14.221 [1.45] 110.491 [11.38-17.06] [1.16-1.74] (839 -1259] • 4· at its head section) 
Example of part number 

10 1.25 25.50 2.6 18.81 20.4- 30.6 2.08-3.12 15.04 - 22.57 
(910C0- 4Q(X)) (28.441 (2.00] (20.98) [22.75- 34.13] [2.32 - 3.48] [16.78-25.17] 

12 1.25 47.07 4.8 34.72 37.66- 56.49 3.84-5.76 27.77-41.66 
(52.96] [5.4] (39.06] (42.36- 63.55] [4.32- 6.48] (3125 - 46.87] 

6 1.0 6.37 0.85 4.70 5.1-7.65 0.52-0.78 3.76-5.64 
[7.35] [0.75] [5.42] [5.88 - 8.83] (0.6- 0.9] [4.34- 651) 

5T 15.69 1.60 11.57 12. 55 - 18.83 1.28- 1.92 926-13.89 
(Bolt having a mark of 8 1.25 

[17.16j ]1.75] 112.66] (13.73 -184.66] [1.40- 2.10] [10.13 -15.191 "5"" at its head section) 
Example of part number 

10 1.25 32.36 3.3 23.87 25.89- 38.63 2.64-3.96 1£.1- 2&.64 
(910C0-SCXXJ) [35.30] [3.6] (26.04] (28.24- 4236] [2.88 - 4.32] (20.83- 31251 

12 1.25 58.84 6.0 43.4 47.07 - 70.61 4.80-7.20 34.72-52.00 
(65.70] [6.7] (48.46] 152.56- 78.65] [5.36- 8.04] (38.77- 56.15] 

6 1.0 7.85 0.8 5.79 6.28-9.41 0.64-0.96 4.63-6.94 

~.63] (0.9] [6.51] ~-06 -10.59] [0.72- 1.08] [5.21 - 7.81] 

6T 19.12 1.95 14.10 15.3-22.95 1.56 - 2.34 11.28-16.93 
(Bolt having a mark of 8 1.25 

(20.59] [2.10] 115.19] [16.48-24.71] [1.68 - 2.52] (12.15 -18.23] ·a· at its head section) 
Example of part number 

10 1.25 3823 4.00 28Jl3 31.38 - 47.07 3.20- 4.80 23.15-34.72 
(910CO-a:::xx>> (43.15] [4.40] ]31.83] (34.52- 51.78] [3.52- 5.28] 125.46- 38.19] 

12 1.25 71.59 7.30 52.80 57.Zl- 85.91 5.84-8.76 4224-63.36 
]79.43] [8.10] (58.59] [63.55- 95.32] [6.48- 9.72] (46.67- 70.30] 

6 1.0 10.79 1.10 7.96 8.63-12.94 0.88-1.32 6.37-9.55 
(11.76] [1.20] [8.88] 19.41 -14.12] [0.96- 1.44] (6.94 -10.4~ 

7T 25.5 2.60 18.81 20.4-30.6 2.08-3.12 15.1)4-22.57 
(Bolt having a mark of 8 1.25 

(2&44] (2.00] (20.98] (22.75 -34.13] [2.32- 3.48] I16.78-2S.m "7" at its head section) 
Example of part number 

10 1.25 51.98 5.30 38.33 41.58-62.37 4.24-6.36 30.67- 47.95 
(910C0- 7CXX)) 157.86] [5.90) 142.67] (46.29- 69.43] [4.72- 7.08] (34.14-5121] 

12 12.5 
95.12 9.70 70.16 76.1 -114.15 7.76-11.64 56.13-84.19 

[109.971 (10.50] 175.94] (82.38- 123.56] ]a40 -12.80] (60.76- 91.14] 

PTB/1 *0.9071 16.67 1.7 12.3 11.76-21.57 1.2-2.2 8.67-15.91 

Pipe tapered thread 
PT1/4 ~1.3368 24.52 2.5 18.08 19.61 - 29.42 2.0-3.0 14.46-21.67 
PT3/8 .. 1.3368 29.42 3.0 21.7 24.52 - 34.32 2.5- 3.5 1 8.08 - 25.32 
PT1/2 *1.8143 29.42 3.0 21.7 24.52-34.42 2.5-3.5 18.08-25.32 

Numerals in [ ] denote those for flange bolts. 
The asterisked mark(*) represents pitch conversion value . 
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ENGINE MECHANICALS 

TIGHTENING TORQUE • 
Tightening component 

Tightening torque 
Remark 

N-m kgf-m ft-lb 

Cyflnder head x Spark plug 14.7- 21.6 1.5-2.2 10.8- 15.9 De; 

Cylinder head x Cylinder head cover 2.9-4.9 0.3-0.5 2.2-3.6 De; 

Cylinder head x Rocker shaft M10 Bolt 28.4- 36.3 2.9-3.7 21.0-26.8 De; 

M8 Bolt 12.7- 16.7 1.3- 1.7 9.4- ~2.3 De; 

Cylinder head x Cylinder block 58.8-66.6 6.0- 6.8 43.4- 49.2 Wet 

Cylinder head x Water tempurature sensor 
(HD-E engine only) 24.5-34.3 2.5-3.5 18.1-25.3 De; 

Cylinder head x BVSV (HD-C engine only) 24.5- 34.3 2.5- 3.5 18.1-25.3 De; 

Cylinder head x Water temperature sender gauge 11.8- 19.5 1.2-2.0 8.7- 14.5 D<y 

Cylinder head x Distributor 14.7-21.5 1.5-2.2 10.8-15.9 De; • Cylinder head x Exhaust manifold 29.4 -. 44.1 3.0-4.5 21.7-32.5 De; 

Cylinder head x Intake manifold 14.7- 21.6 1.5. 2.2 10.8. 15.9 De; 

Cylinder head x Fuel pump (HD--C engine only) 14.7. 21.6 1.5. 2.2 10.8- 15.9 De; 

Cylinder blocK x Water inlet 5.9-8.8 0.6-0.9 4.3-6.5 De; 

Cylinder blocK x Crankshaft main bearing cap 29.4- 53.9 4.5-5.5 32.5- 39.8 Wet 

Cylinder block x Oil pump 5.9-8.8 0.6-0.9 4.3- 6.5 De; 

Cylinder block x Rear oil seal retainer 5.9-8.8 0.6-0.9 4.3- 6.5 De; 

Cylinder block x Water pUmp 14.7-21.6 1.5-2.2 10.8-15.9 De; 

Cylinder block x Engine mounting bracket 39.2-53.9 4.0-5.5 28.9-39.8 De; 

Cylinder block x Transmission 49.0. 68.6 5.0-7.0 36.2-50.6 De; 

Cylinder block x Oil cooler pipe 24.5-34.3 2.5-3.5 18.1-25.3 De; 

Surge tank x Intake air temperature sensor 29.4- 39.2 3.0-4.0 21.7-28.9 De; 

Surge tank x Gas filter 11.8-19.6 1.2-2.0 8.7- 14.5 De; • Surge tank x Throttle body 14.7- 21.6 1.5-2.2 10.8- 15.9 De; 

Crankshaft x Flyv.tleel 78.4-98.0 8.0- 10.0 57.9-72.0 De; 
non-reusable. 

Crankshaft x Crarkshaft timing belt pulley 882-98.0 9.0- 10.0 65.1 -72.0 De; 

Intake manifold x Delivery pipe (HO-E engine only) 14.7-21.6 1.5· 2.2 10.8- 15.9 De; 

Intake manifold x Carburetor (HO-C engine only) 14.7-21.6 1.5-2.2 10.8-15.9 De; 

Exhaust manifold x Exhaust pipe 34.3-49.0 3.5-5.0 25.3-36.2 D<y 

Exl"laust pipe clamp 29.4- 44.1 3.0-4.5 21.7-32.5 De; 

Engine mounting bracket x Engine mounting (bolt) 29.4-44.1 3.0-4.5 21.7- 32.5 De; 

Engine mounting bracket x E_ngine mounting (nut) 29.4- 44.1 3.5-5.5 25.3-39.8 D<y 

• 
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ENGINE MECHANICALS 

• Tightening component 
Tightening torque 

Remark 
N·m kgf-m ft-lb 

Oil pump body xm cooler 24.5-34.3 2.5-3.5 18.1 - 25.3 Dry 

Oil pump x on pressure switch 11.8-19.6 1.2-2.0 8.7-14.5 Dry 

on pan 6.9-11.8 0.7-1.2 5.1-8.7 Dry 

Oil pan x Drain plug 19.6- 29.4 2.0-3.0 14.5- 21.7 Dry 

m pump body x Oil pump cover 7.8- 12.7 0.8-1.3 5.8-9.4 Dry 

Oil level gauge guide 18.6-30.4 1.9-3.1 13.7-22.4 Dry 

Surge tank stay No. 1 14.7-21.6 1.5-2.2 10.8- 15.9 Dry 

Surge tali<: stay No. 2 29.4- 44.1 3.0-4.5 21.7-32.5 Dry 

Surge tank stay No. 3 14.7-21.6 1.5-2.2 10.8- 15.9 Dry 

Camshaft x Camshaft timing belt pulley 14.7-21.6 1.5-2.2 10.8- 15.9 Dry 

• Timing belt cover 2.0-3.9 0.2-0.4 1.4-2.9 Dry 

Timing belt tensioner 29.4- 44.1 3.0-4.5 21.7- 32.5 Dry 

Crankshaft timing belt pulley x Crankshaft pulley 19.6- 29.4 2.0-3.0 14.5-21.5 Dry 

Fluid coupling x Water pump pulley x Water pump 9.8- 19.6 1.0· 1.8 7.2. 13.0 Dry 

Cooling fan x Auid coupling 4.9. 5.9 0.5-0.6 3.6-4.3 D'Y 

Fuel filter x Fuel hose No. 1 34.3-44.1 3.5-4.5 25.3-32.5 Dry 

Fuel filter x Fuel pipe 34.3-44.1 3.5-4.5 25.3-32.5 Dry 

Fuel hose No. 1 x Delivery pipe 34.3. 44.1 3.5-4.5 25.3-32.5 Dry 

Connecting rOd x Connecting rod cap 34.3-44.1 3.5- 4.5 25.3- 32.5 Wet 

Clutch cover x Ay wheel 14.7-21.6 1.5-2.2 10.8. 15.9 Dry 

Transmission x Starter motor 49.0. 68.6 5.0-7.0 36.2-50.6 Dry 

Front pipe x Rear pipe 36.3-51.0 3.7-5.2 26.8-37.6 Dry 

Fuel punp X Fuel pipe 34.3-43.1 3.5-4.4 25.3-31.8 Dry • 
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ENGINE MECHANICALS 

ENGINE SPECIFICATIONS • 
Engine type 

HO-C HD-E 

""" Type I Petrol, 4-cyciE Petrol. 4-cycle 

Mounting location I Front Front 

Number of cylinders and arrangement 4-cylinder-in-line, 4-cylinder-in-line, 
mounted longitudinally mounted longitudinally 

Combustion chamber type Pent roof type Pent roof type 

Valve mechanism Belt-driven, SOHC Belt-driven, SOHC 

Bore x stroke mm 76 X 87.6 76 X 87.6 

Compressi:m ratio 9.5± 0.3 9.5 ± 0.3 

Compression pressure kPa (kgf/cm2) - rpm) 1373 (14.0)- 300 1373 (14.0)- 300 

SAE net kW/rpm ! General specifications 6316000 
Max'1mum 

EEC kW/rpm I Australian specifications 70{5700 output 

EEC DIN kW/rpm ECE & EEC specifications 63!6000 70{5700 

Engine i SAE net kW/rpm General specifications ; 126/3500 -
proper Maximum 

EEC kW/rpm Australian specifications 128/4800 torque • EEC DIN kW/rpm ECE & EEC specifications 126/3500 128/4800 

Engine dimensions "693 X 596 X 685 693 X 537 X 673 [Length x width x height] mm 

Service engine weight kg 96 95 

Compression ring 2 2 
Number of piston rings 

Oil ring 1 1 

Open 2"BTDC 2"BTDC 
Intake 

Valve timing 
Close 48" ABDC 48"ABDC 

Exhaust 
Open 43" BBDC 43"BBDC 

Close 1" ATDC 1" ATDC 

lotake 0.25 0.25 
Valve clearance [HOT] mm 

Exhaust 0.33 0.33 

Idling speed cpm 850 ±50 850 ±50 

Blow-oy gas recirculating system Closed type Closed type 

Lubri- Lubricatrn~; method Fully-forced feed method Fully-forced feed method 
eating 

Oil Pump type Trochoid type Trochoid type System • Oil filter type Full-flow filler type. filter paper type FuH-flowfilter type, filter paper type 

Whole 3.8 3.8 
lubrication oil 

dm' When only oil is changed 3.3 3.3 capacity 
When oil and oil filter are changed 3.5 3.5 

Cooling method V-belt driven type V-belt driven type 

I Radiator type Com~gation type forced circulation Corrugation type IOrt:::OO Circulation 
Coolino Cooliillll capacity 5.5 " System (Vehicle with front heater) dm' (excludino 1.0 dm3 in reserve tank) (exCluding 1.0 diW in reserve tank) 

Water pump type CootriluoaJ type, 'V' tlelt-driven la'lk Centrifugal type, "'f belt-driven tank 

Thermostat type Wax pellet type Wax pettet type 

M Type Filter unwoven Iabrie type Filter paper type 
cleaner Number 1 1 

• For GCC specitrcations: 693 x 602 x 685 

• 
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ENGINE MECHANICALS 

• Engine type HD-C HD-E 
Item 

Fuel tank \ Capacity liter 60 60 

( Location Underneath rear seat floor Underneath rear seat floor 

Fuel pipe material Rubber and steel tube Rubber and steel tube 

Fuel pump type 
' 

Diaphragm type Etectromotor type 

Fuel filter type Filter paper type Filter paper type 

Fuel 
Manufacturer Aisan industry 

System 
Carburetor 

Type Down draft, 2-barrel type -
Venturi diameter mm 21,28 -
Choke vatve type Wax type automatic choke 

Fuel injection device - Electronic type 

Injection 
Type of nozzle retainer - With cushion rubber type 

nozzle or Nozzle type Eledronically-controlled thrtme type 
Injector 

kPa (kgf/cm2) Injection pressure - 250 (2.55) 

• Voltage v 12 [Negative ground] 12 [Negative ground] - Batte'Y ignition type Batte:y ignition type 

Ignition timing o/rpm B.T.O.C. 3 ± 2/850 ± 50 B.T.D.C. 3 ± 2/850 ±50 

Firing order 1-3-4-2 1-3-4-2 

Distributor type Full-transistorized type Full-transistorized type 

Ignition Breaker type 
system Distributor / Centntugal type 0°/600 rpm 15v/3oOO rpm 0"/600 rpm 1~/3000 rpm Performance of 

timing advancing ) 0"/-13.3 kPa (-100 rnmlig) 00/-20.0 kPa (-150 mmHg) 
Enaine mechanism Vacuum type 15"/-53.3 kPa (-400 lliTIHg) 10"/-56.0 kPa (-420 mmHg) 

""'"" ·- Manufacturer CHAMPION NIPPONDENSO NGK 

Spark plug 
Type RC9YC4 K20PA-U11 SKR6E·11 

Th<ead M14x 1.25 Ml4 x 1.25 M14 X 1.25 

Spark plug gap mm 1.0- 1.1 1.0-1.1 1.0-1.1 

General specifications 36820R ("155824R) 36B20R (·1sSB24RJ 

Type ECE & EEC specifications 36B20R (" 55824R) 36820R (*155B24R) 

• 
Battery Australian specifications 36820R 36B20R 

Capacity General specifications 2B (136) 28 ( 136) 

AH ECE & EEC specifications 28 (136) 28 ( 36) 
{SHr) Australian specifications 28 28 
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ENGINE MECHANICAL$ 

SERVICE SPECIFICATIONS 
TUNE· UP 

Drive belt deflection 'Nhen pressed with a force of 98N (10 kgf) 
Alternator New belt 

Used belt 

Coolant capacity w/heater 
[Excluding 1.0 drrf for reserve tank] 

Engine oil capacity 
Whole amount 

When only oil is changed Full level 

Low level 

VVhen oil and fitter are changed 

Valve clearances (hot) 
Intake 

Exhaust 

[Reference (cold)] 
Intake 

Exhaust 

Spark plugs 

Manufacturer NIPPONOENSO NGK 

Type K20PR- U11 BKR6E-11 
K22PR- U11 BKR7E- 11 

Thread M14 X 1.25 

, Spark plug gap mm 1.0- 1.1 

Ignition timing 

Idle speed 

jj Engine type I HO.C I 
II Idle speed 'Pm \ 850±50 I 

Fast idle speed adjustment (HD-C) 
Full position 

Throttle positioner touch revolution (rpm) 

I HO.C I HO-E (General) I HD-E (US) 

I 1500 ±50 rpm I 1800 ±50 rpm I 1600 ± 100 rpm 

Throttle positioner operating time HD-C 

HD-E 

Compression pressure at 3000 rpm Standard 

Minimum 

4-Smm 

5-6mm 

5.5 dm3 

[5.8 dm3 for tropical specifications] 

3.8 dm3 

3.3 dm3 

2.3 dm3 

3.5 dm3 

NOTE: 
For the oil cooler-equipped engine, add 79 em~ 
for whole amount. 

0.25 ± 0.05 mm 

0.33 ± 0.05 mm 

0.18 mm 

0.25 mm 

CHAMPION 

RC9YC4 
RC7YC4 

. 
B.T.D.C. 3 ± 2"!100 rpm or less 
(However, engine revolution must be stable.) 

HD-E I 
850± 50 i 

1300 - 2000 rpm 

0.5- 5.0 seconds 

0.5 - 5.0 seconds 

1373 kPa (14.0 kgf/cm2
) 

1030 kPa (10.5 kgf/cm2
) 

Difference between cylinders 147 kPa (1.5 kgf/cm2) 

EM-184 
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ENGINE MECHANICALS 

• ENGINE MECHANICALS 

Timing belt pulley Wear limit CamShaft 119.80mm 

CrankShaft 59.37mm 

Timing belt tensior. spring Free length 46.5 mm 
Installation load 

Camshaft Oil clearance (cylinder head-ta.camshaft) 0.035 - 0.076 mm 

Maximum limit 0.17 mm 

Thrust clearance 0.1-0.25mm 

Maximum limit 0.45 mm 
Journal diameter 

Fuel pump cam diameter 
Minimum 42.65 mm 

Fuel pump cam stroke 

Standard S.Omm 

• Minimum 4.8mm 

Valve cam lobe height 
Intake Standard 33.08-3328 mm 

Minimum 32.9 mm 
' Exhaust Standard 33.00 - 33.20 mm 

Minimum 32.85 mm 
Maximum circle runout 0.03mm 

Cylinder head Warpage Cylinder ~ock side 0.1Dmm 

Intake manifold side 0.10 mrn 

Exhaust manifold side 0.10 mm 

Valve seat angle Intake 30-45-700 

Exhaust 20-45-70" 

Valve contacting angle 45" 

Valve seat contacting width 
Standard 1.4 mm 
Allowance 1.2- 1.6 mm 

• Maximum valve seat recession 0.5mm 

Valves Valve stem diameter Intake valve 6.560 - 6.580 rnm 

Exhaust valve 6.555 - 6.575 mm 

Valve length Intake valve 112.8 mm 

Exhaust valve 114.5 mm 

Valve face angle 45.5° 

Valve stock thickness (Minimum) ,_. 
O.Bmm 

Exhaust 1.0mm 

Valve stem oil clearance ,_. 
Standard 0.020- 0.060 mm 

Maximum o.oaomm 
Exhaust Standard 0.025 - 0.065 mm 

Maximum 0.090 mm 
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ENGINE MECHANICALS 

Valve springs Frse length Standard 45.2- 46.0 mm • Minimum 44.3 rrm 

Installed tension at 38.0 mm 258.9 N (26.4 kgf) 

Maximum out.of-squareness 1.6mm 

Valve rocker arm and valve Oil clearance Standard 0.012 - 0.053 mm 
rocke< shaft 

MaximliTI o.oamm 
Valve rocker arm bore diameter 19.500- 19.521 

Valve rocker shaft outer diameter 19.468- 19.488 mm 

Valve rocker arm spacer Free width 22.00mm 

Exhaust manifold Warpage 0.1mm 

Intake manifold warpage Cylinder head side 0.1 mm 

Cylinder block Maximum cylinder head surface warpage 0.1 mm 

Cylinder bore diameter 
Standard 76.000 - 76.030 mm 

0/S 0.25 76.250 - 76.280 mm 

Bore honing angle 35±5° • Coarse degree 1-4 z 
Piston, piston pin and Piston-to--cylinder bore clearance 
piston rings Standard 0.025 - 0.045 mm 

Maximum limit 0.11 mm 

Piston ring groove-to-piston ring side 
clearance 

standard. No.1 0.03 - 0.07 mm 

No.2 0.02 - 0.06 mm 
Maximum 0.12 mm 

Piston ring thickness 
Standard No.1 1.17-1.19 mm 

No.2 1.47-1.49mm 

Piston, piston pin and Piston ring end gap 
piston rings Standard No.1 0.27 - 0.42 mm 

No.2 0.35- 0.50 mm 

0.1 0.20-0.70 mm 

Maximum No.1 0.7 RVTI • No.2 o.smm 

0.1 1.0mm 

Piston pin-to-connecting rod interference fit 0.012- 0.044 mm 

Piston-to-piston pin clearance 0.005 - 0.011 mm 

Aywheel Runout Maximum 0.1 mm 

Connecting rod Big end thrust clearance 
Standard 0.15-0.4mm 

Maximum 0.45 mm 

Maximum bend 0.05 mm 

Maximum twist o.osmm 

• 
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ENGINE MECHANICALS 

• Crankshaft Crankpin journal oil clearance 0.020- 0.044 mm 

Main }ournal oil clearance 0.024-0.042 mm 

Crankpin journal diameter 44.976 - 45.000 mm 

Main journal diameter 49.976 - 50.000 mm 
Thrust clearance Standard 0.02 - 0.22 mm 

Maximum limit 0.30 mm 

Runout Maximum 0.06mm 

Thermostat valve Operating temperature ' 
(HO-C) ON 63CC or more 

OFF 55°C or less 

• 

• 
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ENGINE MECHANICALS 

FUEL SYSTEM • 
Carburetor Float level Dimensi011 assumed Bmm 

by its own weight 

Lip dimension 1.6 mm 
Throttle valve closed angle 

Primary g• 

Secondary 200 

Throttle valve fully opened angle 
Primary oo· 
Secondary 80' 

Kick-up angle 23• 

Secondary touch angle so· . Opening degree of throttle valve at a time . 11.4° 
when it is set to idllng state by means of 
throttle adjust screw . Opening degree of throttle valve at a time 16.0"' 
when throttle positioner is operating 

1 
Ni.JTlber of backing-off of idle mixture 4 1

/ 2 rev adjusting screw • 
Solenoid valve resistance 80·100Q 

Outer vent resistance 30-45!2 

Fuel pump (HO-C) Suction force at 300 rpm 13.3 kPa (100 mm Hg) or more 

Push rod length standard 87.95- 88.25 mm 

Minimum 87.000 mm 

Push rOd stroke Standard s.omm 
Minimum 4.8mm 

LUBRICATION SYSTEM 

Oil pump Compression spring free length 57mm 

Body clearance 0.20- 0.28 mm 
Tip clearance 0.16- 0.24 mm 

Side clearance 0.035 - 0.085 mm 

Oil pressure idling 19.6 kPa (02 kgf/cm2
) or more 

3000 rpm 24.5 - 490.4 kPa (0.25- 5.0 kgf/crrf) • 

• 
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ENGINE MECHANICAL$ 

• COOLING SYSTEM 

Radiator cap Relief valve opening pressure 
Standard 73.6- 103.0 kPa (0.75- 1.05 kgf/crtf) 

Minimum 58.8 kPa (0.6 kgf/crrf) 

Thermostat Valve ooening temperature 
General 82 - 86"C 
specifications 

ECE& EEC 76- aooc 
specifications 

Valve lift General 8.5 mm or more at 98°C 
specifications 

ECE & EEC 8.5 mm or more at 91°C 
specifications 

IGNITION SYSTEM 

• Ignition timing No sub vacuum timing advance takes BTDC 3 ±2" 
place. Engine revolution must be stable at 
1000 rpm or less 

High-tension cord Resistance Maximum 15 kn per cord 

Distributor Air gap between signal rotor and signal 02-0.4 mm 
generator 

Ignition coil Primary coil 1.35 - 1.65 nat YC 

Secondary coil 22 - 30 k .a at 2()0C 

• 
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ENGINE MECHANICAL$ 

EFI SYSTEM (General specifications) • 
Fuel pressure regulator Fuel pressure at No. vacuum 225 - 275 kPa (2.3 - 2.8 kgf/cnT) 

Injector Resistance at 20~c 
11.0-15.0!2 (approx.) 

Injection amount (approx.) 152- 168 cm3/60 seconds at 2o~c 

Difference between each injector 5 cm3 or less 

Fuel leakage Less than one drop of fuel per minute 

EFI main relay Injector Between terminals G) - ® eo-esn 
relay ®-® Infinity 

Fuel pump relay Between terminals (i) - ® 70-90.0: 
®-® Infinity 

Idle-up VSV Resistance 30- son at 2ooc • Throttle position sensor Resistance 
Between terminals ® - ® 

Throttle valve 0.2 n or less at 2Q<'C 
closed tully 

Throttle valve 
1 0 kC or more at 20°C opened fully 

Between terminals bH - bA 
Throttle valve 1 a kQ or more at 20°C 
closed fully 

Throttle valve 5 n or less at 2QOC 
opened fully 

Fuel pump Fuel flow amount 235 cm3 or more/15 seconds 

Cooling water temperature Resistance 

aooc 0.322 ± 0.1 kQ 

60"C 0.584 ± 0.2 kQ 

Water temperature sensor 
Intake air temperature 

40°C 1.14±0.3kn • sensor 20'C 2.45 ± 0.5 kn 

O"C 5.88 ± 1.5 kn 

-20'C 16.2 ± 3.2 kn 

Pressure sensor 
Output between SST terminals @-@(ground) (When engine is stopped.) 

Measuring point 
Atmospheric pressure 

Altitude (height above sea level) kPa (mm Hg) Voltage v 
m 

0 101.3 (760) 3.2-4.0 

500 95.5 (716) 3.1-3.8 

1000 89.9 (674) 3.0-3.6 

• 
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ENGINE MECHANICALS 

• ECU CONNECTORS (General specifications) 

No. Contents of connection No. Contents of connection 

1 Power ground 15 Cooling water temperature sensor 

2 Injector 16 Power ground 

3 Battery +8 (Main relay) 17 Injector 

4 Battery +8 {Back-up) 18 Battery +8 (Main relay) 

5 Idle-up VSV 19 Check engine lamp 

6 Feedback check terminal 20 Fuel pump relay 

7 Ignition coil (negative) 21 Engine ground 

8 Starter switch 22 Pressure sensor ground 

9 Tes:tenninal 23 Air conditioner magnet clutch 

10 Idle sw~ch 26 Vehicle speed sensor 

• 11 Electric load signal 28 Power switch 

12 Sensor power supply (approx. SV) 29 Oxygen sensor 

13 Pressure sensor 30 Sensor ground 

14 Intake air temperature sensor 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ECU side 

• 
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ENGINE MECHANICALS 

VOLTAGES AT ECU WIRING CONNECTORS (General specifications) • 
Terminals STD voltage or Conditions Remedies resistance 

(1). (21) Less than 1 n Ignition switch OFF. Proceed to flow 
chart (2). 

Less than 1V Ignition switch OFF (after more than one minute}. 
(2). (21) About battery 

Check power 

voltage Ignition switch ON. supply. 

Less than 0.1V Ignition switch OFF (after more than ten seconds). 
(3). (21) About battery 

Check pov.er 

voltage Ignition switch ON. supply. 

(4)- (21) 
About battery At all times (Measured voltage is lower than specified voltage Check power 
vottage only during starting period.) supply. 

About battery Engine fully warmed up. All accessary switches turned OFF. Check power 
voltage supply. 

(5). (21) 
Check idle-up Less than 3V Idle-up VSV ON. VfN control. 

4.5- 5.5V Proceed to flow 
Ignition switch ON. T-terminal shorted with ground terminal. chart (2). • Less than 1V 
Throttle valve fully closed. Check diagnosis 

(6)- (21) code. 

0 - 4.5 to 5.5V Ignition switch ON. T·terminal shorted with ground terminal. Oxygen sensor (Measured Engine revdution speed builds at 3000 rpm after it has fully 
voltage varies) warmed up. 

system. 

Less than 0.1V Ignition switch OFF. 
Check power (7)- (21) About battery Ignition switch ON. supply. 

voltage 

(8). (21) 
Less than 0 .1V Ignition switch OFF. Check power 

More than 6V When ignition switch is set to ST position. supply. 

Less than 0.1V i Ignition switch OFF. 
Check T·terminal (9). (21) About battery Ignition switch ON. wiring. 

voltage 

Less than O.SV Ignition switch ON. Throttle valve fully closed. 
Throttle position (10). (21) About battery Ignition switch ON. Throttle valve fully opened. sensor system. 

voltage 

Less than 0.1V 
Ignition switch ON. Headlamp switch and/or defogger switch 
OFF Check idle-up (11). (21) 
Ignition SWitch ON. Headlamp switch and/or defogger switch VSV control. 

More than 9V ON. • 
(12) -(22) 

Less than 0.1V Ignition switch OFF. Check vee 
4.5- s.sv Ignition switch ON. wiring. 

(13). (22) 3.2 -4.0V Ignition switch ON. Atmospheric pressure is 101.3 kPa Check pressure 
(760 mmHg). sensor. 

Ignition switch ON. Air temperature inside surge tank; Check intake air 
(14)- (30) 1.5- 3.0V 200C temperature 

sensor. 

Check cooling 

(15). (30) 0.40- 0.65V 
Ignition switch ON. After engine has been warmed up fully. water 
(Cooling water temperature: 80 - 9Q°C. temperature 

sensor. 

(16). (1) Less than 1Q Ignition switch OFF. Proceed to flow 
chart(2). 

Less than 1V Ignition switch OFF (after more than one minute). Check/repair 
(17). (21) About battery Ignition switch ON. 

injector power 

voltage supply . 

""'"'"'" • 
EM-192 
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ENGINE MECHANICAL$ 

• Terminals STO voltage or Conditions Remedies resistance 

Less than o.w Ignition switch OFF. Check/repair 
(18). (21) About battery ECU power 

voltage Ignition switch ON. supply. 

Less than 3V Ignition switch ON. (Check engine lamp Illuminated.) Check power 
(19). (21) About battery Engine is rotating. (Check engine lamp not illuminated). 

suppy for check 
voltage engine lamp. 

Less than 1V Ignition switch ON. Fuel pump is operating. Check/repair fuel 
(20)· (21) About battery Ignition switch ON. Fuel pump is stopped. 

pump powe~ 
voltage supply. 

{21) ·Engine ground Less than 0.2.0 Ignition switch OFF. 
Check ground 
wiring. 

(22)·(21) Less than 0.50 Ignition switch OFF. Replace ECU. 

About battery Engine is rotating. Air conditioner compressor is rotating. Check air 
(23) ·(21) cond~ioner 

voltage (Genuine air conditio.,er-equipped vehicle.) 
1 wiring. 

• 0 to Approx 
Ignition switch ON . Check speed (26). (21) When vehicle is moved. (Measured voltage changes 4 times for 

battery voltage movement of 1.5 m.) 
sensor 

About battery Ignition switch ON. Throttle valve fully closed. Check throttle 
(28). (21) voltage 

position sensa;. 
Less than O.SV Ignition switch ON. Throttle valve fully opened. 

Less than 0.1V Ignition switch ON (after more than 60 seconds}. 
cneck oxygen 
sensor. 

(29). (21) 
Voltage varies After engine has warmed up fully. When engine revolution is Check fuel 
within 0 - 1.0V. held at 3000 rpm for more than two minutes: system. 

(30). (21) Less than 10 Ignition switch ON. Proceed to flow 
chart(2) . 

• 

• EM-193 
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ENGINE MECHANICAL$ 

EFI SYSTEM (U.S. specifications) • 
Fuel pressure regulator Fuel pressure at No. vacuum 225 - 275 kPa (2.3 - 2.8 kgf/cm') 

Resistance at 200C 11.0-15.00 
(approx.) 

Injector Injection amount (approx.) 152- 168 c,-l/60 seconds at 2QOC 

Difference between each injector 5 cm3 or less 

Fuel leakage Less Ulan one drop of fuel per minute 

EFI main relay Injector Between terminals <D -® 60-850: 
relay ®-® Infinity 

Fuel pump relay Between terminals CD -® ?o-oon 
®-® Infinity 

ldle.up vsv ResiStance so -so n at 2D"C • Resistance 
Between terminals @ - 3 

Throttle valve 02 nor less at 200C 
closed fully 

Throttle valve 1 0 i<n or more at 20°C Throttle position sensor opened fully 

Between terminals @ - 3 
Throttle valve 1 0 i<n or more at 20"C 
closed fully 

Throttle valve 5 n or Jess at 20"C 
opened fully 

Fuel pump Fuel flow amount 235 cm3 or more/15 seconds 

Cooling water temperature Resistance 

aooc 0.322 ± 0.1 kQ 

Water tempetature sensor 60'C 0.584 ± 0.2 kO 
Intake air temperature 
sensor 40'C 1.14±0.31<0 • 20'C 2.45± 0.5 kO 

O'C 5.88 ± 1.5 kn 

-20'C 16.2 ± 3.2 kO. 

Pressure sensor 
Output between SST terminals@-@ (ground) (When engine is stopped.) 

Measuring point 
Atmospheric pressure 

Altitude (height above sea level) kPa(mmHg) Voltage v 
m 

0 101.3 (760) 3.2-4.0 

500 95.5 (716) 3.1 -3.8 

1000 89.9 (674) 3.0-3.6 

• 
EM-194 
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ENGINE MECHANICAL$ 

• ECU CONNECTORS (U.S. specifications) 
The figure below shows the arrangement of the ECU connector terminals. 

ECU side 

n_r u-u ~ 
~~~~ 21120 Vl18 V 16 115 VL 13 L 12 1, VI 9 1 8 

42 1 41 1 40 J 39 1 38 37136 VL34_L 33132 Vl3o 129 

SST side 

• 
Table Showing ECU Connections (US Specification) 

Terminal Contents of connection Terminal Contents of connection 
cede cede 

1 Main relay (Power supply) 22 Main relay (Power supply) 

2 Battery (Backup power supply) 23 

3 Ignition coil primary voltage 24 

4 25 

5 Pressure sensor power supply 26 Oxygen sensor 

6 Pressure sensor 27 Intake air temperature sensor 

7 Cooling water temperature sensor 28 

• 8 Vehicle speed sensor 29 Operation system ground (Engine) 

9 Electrical load (Headlamp and defogger) 30 Electrical load (Blower fan) 

10 31 

11 Check connector (Test terminal) 32 Throttle position switch (Power switch) 

12 Throttle position switch (Idle switch) 33 Stop lamp 

13 - 34 Air conditioner magnet switch 

14 35 

15 Oxygen sensor feedback check tenninal 36 Operation system ground 

16 Check engine lamp 37 Fuel pump relay 

17 38 Pressure VSV 

18 EGRVSV 39 1 System ground 

19 40 Idle speed control VSV 

20 Injector 41 Injector 

21 Actuator drive ground (Engine) 42 Actuator drive ground (Engine) • ......,....., 
EM-195 
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ENGINE MECHANICAL$ 

Voltages at ECU connectors • Terminals STD voltage or resistance Condition Remedies 

<D-® About battery voltage Ignition switch ON 
Check power 
supply. 

®-® About battery voltage At aJI time 
Check power 
supply. 

®-® About battery voftage Ignition switch ON When engine is stopped: 
I Check power 

supply. 

®-® 4.5-5.5 v Ignition switch ON Check power 
supply. 

3.2-4.0 v Ignition switch ON When atmospheric pressure of 
Chec> 

®-® pressure 101.3 kPa {760 rrvnHg) exists. 
sensor. 

®-® 0.4-0.65 v Ignition switch ON When cooling water temperature is Check water 
BO"C: temperab.ue 

®-® 0.322±0.1 w When cooling water temperature is 80°C sensor. • ®-® 0 - About battery Ignition switch ON Measured voltage changes when Chedol spred 
voltage vehicle is moved 1.5 m. sensor. 

Less than 5.0 V Ignition switch ON When defogger and headlamp 
switches are tumed OFF: GtleckTSC ®-® VS>/. 

About battery voltage Ignition switch ON When defogger and/or headlamp 
switches are turned ON: 

About battery voltage Ignition switch ON When test terminal of check 
connector is not connected with 

Check 
Qil-0 

ground terminal: 
T-terminal 

Less than 1.0 V Ignition swltch ON When test terminal of check wiring. 

I 
connector is connected with ground 
terminal: 

@-0 ' 
Less than 5.0 V Ignition switch ON Throttle valve fully closed 

Check 
i About battery voltage Ignition switch ON Throttle valve fully opened throttle 

position 

@-0 
Less than 29 Q Throttle valve fully closed system. 

More than 1000 0 Throttle valve fully opened • ov Ignition switch ON Chet::k IXlY4lr @-@ 
More than 6 V When ignition switch is set to ST position: 

supply. 

Measured voltage After warming up engine completely, connect test terminal of Check fuel ®-® changes at a point check connector with ground terminal. Hold engine revolution ,.,. 
between 0- 5.0 V. speed at 3000 rpm for two minutes. 

Less than 3.0 V Ignition switch ON . Engine is stopped. . When check engine lamp is 
Checkpo~~er illuminated: 

@-@ supply for 
About battery voltage Ignition switch ON . After engine starts: engine laiTCJ. . When check engine lamp is 

extinguished: 

• 
EM-196 
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ENGINE MECHANICAL$ 

• Terminals STD voltage or resistance Condition Remedies . After engine starts: Check ~ower About battery voltage Ignition switch ON . Cooling water temperature is oelow supply. 
®-® 

40"C. . After engine starts: CheckESV 
Less than 3.0 V Ignition switch ON . Cooling water temperature is above wiring. 41°C. 

Less than 1.0 V At least 30 seconds have elapsed after turning OFF ignition 
Check~ower ®-® switch. 
supply. 

About battery voltage Ignition switch ON . Engine is stopped. 

®-@ Less than 0.01 V Ignition switch ON Proceed to 
How chort (2). 

@-@ About battery voltage Ignition switch ON 
Check JX)WeT 
wwo. 

• Change in output After warming up engine completely, Check fuel ®-® Ignition switch ON hold engine revolution speed at 3000 
voltage rpm for two minutes. -@-@ 1.5-3.0V Ignition switch ON Air temperature inside intake Check intake 

manifold is 20"C: air 

""'""'"" @-@ 2.45 ±o.s n When air temperature inside intake manifold is 2QOC: """"· 
Check 

®-@ Less than a. 1 v Ignition switch ON ground 
wiring. 

About battery voltage Ignition switch ON . Blower fan switch turned OFF 
®-@ ClleckiSC. 

Less than 2.0 V Ignition switch ON When blower fan switch turned ON: 

®-@ 
About battery voltage Ignition switch ON Throttle valve fully closed 

Check 
Less than 5.0 V Ignition switch ON Throttle valve fully opened tllrollle 
More than 1000 n Throttle valve fully closed -®-® 
Less than 29 n Throttle valve fully opened 

®-@ 
Less than 1 V Ignition switch ON When brake pedal is not depressed: Clleckb""' 

About battery voltage At all time When brake pedal is depressed: 
wiring. • 

• EM-197 
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ENGINE MECHANICAL$ 

Terminals SID Voltage or resistance Condition Remedies • Less than 1 V Ignition switch ON When compressor magnet SWitch of 
Check air 

®-® 
air conditioner is tumed OFF: 

condHioner 
About battery voltage Ignition switch ON When compressor magnet SWitch of idle-up vsv. 

air conditioner is turned ON: 

Ched< 
®-@ Less than 0.1 V Ignition switch ON ground 

wiring. 

About battery voltage Ignition switch ON When fuel pump is stopped: Check or 
®-® repair pump 

Less than 2.0 V Ignition switch ON When fuel pump is operating: power supply. 

About battery voltage Ignition switch ON When pressure VSV is turned OFF: 
Check ®-® Less than 3.0 V Ignition switch ON For 0.5 second immediately after pressure VSV. 

engine starts 

@-Engine 
Check 

Less than 0.1 v Ignition switch ON ground 
ground wiring. • Less than 3.0 V Ignition switch ON Engine is stopped. 

@-® About battery voltage Ignition switch ON When test terminal of check 
Check 1SC 

connector is connected wltt1 ground 
VS>I. 

tenninal; 

Less than 1.0 V At least 30 seconds have elapsed after turning OFF ignition 
Check pov.er @-® switch. 
supply. 

About battery voltage Ignition switch ON Engine is stopped. 

Check 
@-® Less than 0.1 V Ignition switch ON ground 

wiring . ..... 

• 

• 
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DAIHATSU 

F300 
[HD-Engine] 

EMISSION CONTROL SYSTEM 

(HO-C Engine] 
PURPOSE OF SYSTEM ••••••.•••••••..••••••.•.•••...•••.•••.•••.•••••••••••••..••••••••.••. EC- 2 
COMPONENT LAYOUT & SCHEMATIC DIAGRAM •.••.•.•••••••••••••.••••• EC- 3 
POSITIVE CRANKCASE VENTILATION (PCV) ................................. EC- 4 
FUEL EVAPORATIVE EMISSION CONTROL SYSTEM 

(GCC specifications only) .••••.••••••••.•••••...•....••••••••••.•••...•••..••..•••..••. EC- 5 

(HO-E Engine] 
PURPOSE OF SYSTEMS .................................................................... EC-13 
COMPONENT LAYOUT & SCHEMATIC DIAGRAM 

(General Specification) ••.••••••••.•••••••.•••••...•••••••••••••••••.••.•••••••••.••••.••. EC-14 
(US Specification) .••••.••••••.••.••.•••••••.•••••••••••••••.•••••••••••••••••.••..••••.••••.. EC-15 

POSITIVE CRANKCASE VENTILATION SYSTEM (PCV) •••••.•••...••.•• EC-16 
FUEL EVAPORATIVE EMISSION CONTROL 

(EVAP) SYSTEM •••••••••••••••••••••..••••••••••••.•••••••••.•••••••••••••••••••••••••••••••. EC-17 
THROTTLE POSITIONER (TP) SYSTEM ........................................... EC-21 
EXHAUST GAS RECIRCULATION (EGR) SYSTEM 

(US Specification Only) .................................................................. EC-22 
THREE-WAY CATALYST (TWC) SYSTEM ........................................ EC-26 
SST (Special Service Tools) .............................................................. EC-29 
TIGHTENING TORQUES •.••••••••••.••.••••••••••.••.•.•.•••.••••.••••••••••••.•••.•••••••.• EC-29 
SERVICE SPECIFICATION ................................................................. EC-29 

EC-1 
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EMISSION CONTROL SYSTEM 

[HO-C Engine] 
PURPOSE OF SYSTEM 

System 

Positive crank case ventilation 

Spark delay system 

Choke breaker system 

Throttle positioner system 

Fuel evaporative emission control system 

Abbreviation 

PCV 

so 
C/8 

TP 

"""" 

EC-2 

• 
PURPOSE 

Reduction of blow-by gas (HC emission) 

Reduction of HC and NOx 

Reduction of HC and CO 

Reduction of HC and CO 

Reduction of evaporative HC emission 

• 

• 

• 
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EMISSION CONTROL SYSTEM 

• COMPONENT LAYOUT & SCHEMATIC DIAGRAM 

BVSV 

• 
TVSV 

• 

• 

Gas filter 

Vacuum motor 

G"' 
filter 

Air cleaner 

vrv 

Charcoal camster 
(GCC specifications only) 

EC--3 

Choke breaker 
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EMISSION CONTROL SYSTEM 

POSITIVE CRANKCASE VENTILATION (PCV) 
To combat air-pollution problems, the engine is equipped with a sealed type positive crankcase ventilation 
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 again. 
At this time, fresh air flows from the upstream of the throttle valve ·Into the cyr1nder head cover. The air flow 
rate is restricted by a jet located at the cylinder head cover, thus stabilizing the engine idling. 
When the throttle valve opening degree is great and/or 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 

HO.C engine 

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. 

EC--4 

• 

• 

• 

• 
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EMISSION CONTROL SYSTEN 

FUEL EVAPORATIVE EMISSION CONTROL SYSTEM 
(GCC specifications only) 
The fuel evaporative emission control system prevents the fu91 evaporative emission generated inside thE 
fuel tank or the float chamber of the carburetor from being discharged to the atmosphere. 
As the temperature rises, the pressure of the fuel evaporaf1ve emission generated in the fuel tank increase: 
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 charcoa 
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 float chamber of the carburetor is sen 
into the charcoal canister when the BVSV exceeds the set temperature (65°C). 

r 
-I-

Carburetor float chamber 

l-
Charcoal 
canister 

- Flow of purge air 
----- Flow of fuel vapor 

Inspection of fuel vapor lines, fuel tank & filler cap 

~ 

1. V1sual inspection of fuel vapor line and connections 
Check the line and connections for loose connections, kinks 
or damage. 

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 . 

EC-5 

Fuel tank 

Emission-pipe 
Return-pipe 

Main-pipe 
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EMISSION CONTROL SYSTEM 

Inspection of charcoal canister (GCC specification only) 
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. 

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. 

(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. 

4. Cleaning of filter in canister 
Clean the filter by blowing compressed air of 294 kPa 
(3 kgf/cm~ 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. Instal! the charcoal canister and reconnect the rubber hose. 

EC-6 

• 

A.lLJl 

D 

• u _, 

WFE90-E:::cn2 

• 
WFE90-£C013 

• 
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Inspection of outer vent valve 
1. Disconnect the rubber hose at the BVSV 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. 

3. With the ignition key switch turned OFF, blow air into the 
outer vent valve. Ensure that air continuity exists. 
If 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 1he BVSV . 
2. Check the air continuity of the BVSV under the following 

ambient air temperature conditions. 
Below SOOC ... No air continuity exists. 
Above 65°C ... Air continuity exists. 

3. Install the BVSV on the carburetor . 

EC-7 

EMISSION CONTROL SYSTEM 
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EMISSION CONTROL SYSTEM 

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 applicat10n of a negative pressure being applied to the main diaphragm of the distributor vacuum 
advancer through the carburetor advance port. 

Auxiliary diaphragm chamber 

Unit inspection of spark delay system 
1. Remove the VTV from engine. 

2. Inspection of vnJ 
(1) Blow your breath into the vrv carburetor side (side B). 

Ensure that the air passes through without restriction. 
If significant restriction exists, replace the vrv. 

(2) Blow your bFeath 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-8 

vrv 

Advance 
port 

• 

• 

• 

• 
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• CHOKE BREAKER SYSTEM 

• 

• 

• 

This system opens the choke valve during a period immediately 
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. 

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. 

Switching Ternperature of TVSV 

Inspection of choke breaker system 
1. Inspection of TVSV with cold engine 

( 1) Start the engine. 
(2) With the coolant temperature below 15°C, disconnect 

the vacuum hose from choke breaker diaphragm Band 
check that the choke linkage does not move. 

(3) Reconnect the vacuum hose to diaphragm B. 

2. Inspection of jet and diaphragm A 
(1) Disconnect the vacuum hose from the choke breaker 

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 
after reconnecting the hose. 
Specified lime: 1 - 5 seconds 

EC-9 

EMISSION CONTROL SYSTE"~ 
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MISSION CONTROL SYSTEM 

i. Inspection of TVSV and diaphragm B with warm engine 
(1) After warming up the engine, disconnect the vacuum 

hose from diaphragm 8 and check that the choke 
linkage returns. 

(2) Reconnect the vacuum hose to diaphragm B. 
If no problem is found with this inspection, the system 
is okay; otherwise inspect each part. 

Unit inspection of choke breaker 
1. Inspection of jet 

(1) Check the jet by blowing air from 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 linkage moves in accordance with 

applied vacuum. 

Inspection of TVSV 
(1) Drain the coo!ing water from radiator into a suitable 

container. 
{2) Disconnect the vacuum hose from the 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 1~C. 
and check that air flows from pipe M to pipe J. 

EC-10 

• 

• 

• 
Wf'E90.EC031 

/, • .,..,_'"'" 
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(4) Heat the TVSV more than 30°C, 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 
throttle positioner prevents the throttle valve from being closed 
suddenly during the engine braking period, utilizing a negative 
pressure 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 throttle 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. 

5. Hold the engine revolution speed at about 2500 rpm at least 
five seconds by opening the throttle valve. Then, release 
the throttle lever. Check that the time required for the engine 
revolution speed to drop from 1500 to 1200 rpm conforms 
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 to check the VTV. 

EC-11 

EMISSION CONTROL SYSTEM 

More than 30°C A J 
L M 

I 
\--• ; 

K 

-------

Throttle vrv 

To Distributor 
Diaphragm 

WFE9Q.EC037 
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EMISSION CONTROL SYSTEM 

Inspection of VTV 
1. Remove the VTY. Blow your breath into the VTV from the 

carburetor side (side 8). Ensure that the air passes through 
without restriction. 
If significant restriction exists, replace the VTV. 

2. Blow your breath into the VTV from the throttle positioner 
side (side A). Ensure that there is restriction. 
If no restriction exists, replace the VTV. 

EC-12 

• 

• A B 

• 

• 
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• [HD-E Engine] 
PURPOSE OF SYSTEMS 

System 

Positive crankcase ventilation 

Fuel evaporative emission control 

Throttle positioner 

Exhaust gas recirculation 

Three-way catalyst 
(Catalyst provided at under floor.) 

Electronic fuel injection* 

Abbreviation 

PCV 
EVAP 

TP 
EGA 

TWC 

EFI 

* For inspection and repairs of the EFI system, refer to the EFI section . 

• 

• 

• 
EC-13 

EMISSION CONTROL SYSTEM 

Purpose 

Reduction of blow-by gas (HC emission) 

Reduction of evaporative HC emission 

Reduction of HC and CO emissions 

ReductiOfl of NOx emission 

Reduction of HC, CO and NOx emissions 

Regulation of all engine conditions for reduction 
of exhaust emissions 
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EMISSION CONTROL SYSTEM 

COMPONENT LAYOUT & SCHEMATIC DIAGRAM 
(General Specification) 

EC-14 

WFE90-ECD42 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

(US Specification) 

Throttle body 

Inlet air temperature 
sens:n 

Fuel pressure 
regulator 

(ECU) 

EMISSION CONTROL SYSTE~. 

Vacuum pipeS/A 

Coolant 
Temperature 

~"= 

CC.o-

EC-15 

EGA modulator 
' ' ' 

' ' 
--- I _j 

Pressure 
sensor 

Pre3sure 
sensor 
VSV 

ToT,ar>k 

:t----"'====~~~ 

Cantst..-

To Atomosphers 

Brake 
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EMISSION CONTROL SYSTEM 

POSITIVE CRANKCASE VENTILATION SYSTEM (PCV) 
To combat air-pollution problems, the engine is equipped with a sealed type positive crankcase ventilation 
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 s"1de through the gas path of the 
cylinder block. When the opening degree of the throttle valve is small, 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 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 
opening 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 throttle valve. 

Orifice 

Jet 

Orifice 

INSPECTION OF PCV HOSE & CONNECTION 
Visual inspection of hoses and connections check the hoses 
and connections for cracks, leakage or damage. 
It any parts exhibit fault, replace or repair them, as required. 

EC-16 

.. Blow-by gas 
r~ Air 

• 

• 

• 

• 
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EMISSION CONTROL SYSTI'" 

• FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM 

• 

• 

• 

The fuel evaporative emission control system employs the charcoal canister type. Pressure created bJ 
evaporating fuel drives the vapors into the charcoal canister which uses activated carbon to absorb HC 
emission. 
The separated HC emission is drawn into the throttle bOOyto be burnt together with mixture in the combustior 
chamber when the BVSV opens according to the engine coolant temperature. 

Throttle body 

BVSV 

.. 
Purging line 

11----- Purge port 

Check valve 

'' j 1 To atmosphere 

Fuel tank vapor line 

® 

Fuel liquid 
separator 

Fuel filler cap 

~~L_~@I 
Safe va!ve 

Fuel tank 

------- Purge air 
-Fuel vapor 

EC-17 
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EMISSION CONTROL SYSTEM 

Coolant temp. BVSV Throttle valve *Check valve Fuel filler cap Evaporated fuel (HC) 
or tank pressure opening position (1) (2) (3) check valve 

Below 45°G CLOSED - - - - -
HC from fuel tank is 

Positioned 
CLOSED - absorbed by canister 

below purge port - -
Above 66°C OPEN 

Positioned OPEN 
HC from canister is 

above purge port - - - sucked into engine 

High pressure OPEN CLOSED CLOSED HC from fuel tank is 
in fuel tank - - - absorbed by canister 

High vacuum 
CLOSED 

- - - CLOSED OPEN {OPEN when exces- (PJr is led into fuel tank) 
in fuel tank 

sive high vacuum) 

*: (1) ... Charcoal canister, (2) ... Safety valve positive side, (3) .. Safety valve negative side 

"""""""' 

INSPECTION OF FUEL VAPOR LINES, FUEL 
TANK, FILLER CAP & SAFETY VALVE 
1. Visual inspection of fuel vapor lines and connections 

Check the lines and connections for loose connections, 
kinks or damage. 

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. 
Repair or replace the gasket and/or cap, if necessary. 

4. Inspection of safety valve 
(1) Remove the quarter trim RH by detaching the eleven 

clips. 
(2) Detach the safety valve together with fuel separator. 
(3) Disconnect the hoses from the safety valve. 

EC-18 

~CC49 

• 

• 

• 

• 
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• (4) Ensure that there exists resistance when you blow your 

• 

• 

• 

breath llghtly form the side A. Also, ensure that the 
resistance no longer exists when you blow your breath 
strongly. 

(5) Ensure that there exists resistance when you suck air 
lightly from the side B. Also, ensure that the resistance 
no longer exists when you suck air strongly. 

INSPECTION OF CHARCOAL CANISTER 
1. Disconnect the rubber hoses and remove the charcoal 

canister 

2. Visual inspection of charcoal canister case 

3. 

4. 

5 . 

Visua!ly inspect the charcoal canister case for cracks or 
damage. 

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. 

Cleaning of filter in canister 
Clean the filter by blowing compressed air of 294 kPa 
(3 kgf/cm2

) 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. 

Install the charcoal canister and reconnect the rubber hose. 

EC-19 

EMISSION CONTROL SYSTl"~-

"""'"'""' 
ff Ai• 

""""""" 

WFE9Q.-EC056 
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EMISSION CONTROL SYSTEM 

INSPECTION OF BVSV 
Checking of BVSV by blowing air into pipe 

1. Drain the coolant from the radiator into a suitable container. 
2. Remove the BVSV. 
3. Cool the BVSV to below 45°C 
4. Ensure that no air continuity exists. If air continuity exists, 

replace the BVSV. 

5. Heat the BVSV to above 66°C, using hot water. 
6. Ensure that air continuity exists. 

If no air continuity exists, replace the BVSV. 
7. Apply liquid sealer to the threaded portion of the BVSV. 

Reinstall the BVSV. 
Tightening Torque: 24.5- 34.3 N·m (2.5- 3.5 kgf-m) 

8. Fill the coolant to the radiator. 
(See page C0-12.) 

9. Start the engine. Check the coolant level. 
If the coolant level is low, add the coolant. 

10. Check the water leakage and/or air leakage. 

EC-20 

. 

• 
~:"'No a~r 

d n , 

0 

_c ~~pen 
-m- -
~ ~ ~ • 

~= 

• 

• 
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EMISSION CONTROL SYSTEM 

• THROTTLE POSITIONER (TP) SYSTEM 

• 

• 

• 

This system prevents the throttle valve from suddenly closing, thus reducing the CO and HC emissions. 

Throttte valve closing Throttle valve opening 

.. .. 
Conditions ' TP diaphragm 

Idling Pushed in by return force of throttle valve 

Normal driving Pushed out by diaphragm spring 

Deceleration • Pushed in by return force of throttle valve 

Throttle valve 

Idle speed position 

Opened position 

Diaphragm 
spnng 

Air valve 

WFEQO.EC061 

Slightly opens and then slowly closes to the idle 
position. 

• At this point, the function of the air valve provided inside the throttle positioner diaphragm prevents the throttle valve from being 
closed suddenly. 

INSPECTION OF THROTTLE POSITIONER (TP) 
SYSTEM 
1. Warm up the engine. 
2. Check the idle speed. Adjust the speed, if necessary. 
3. Check of TP setting speed 

( 1) Raise the engine speed to approximately 3000 rpm. 
(2) Close the throttle valve slowly_ 
(3) Observe the engine speed at a time when the dashpot 

lever comes in contact with the throttle lever. 
Engine Speed: 

General Spc: 1800 ± 1 00 rpm 
US Spc: 1600 ± 100 rpm 

If the engine speed does not conform to the specifica
tion, perform adjustment by turning the TP adjusting 
screw . 

EC-21 
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EMISSION CONTROL SYSTEM 

EXHAUST GAS RECIRCULATION 
(EGR) SYSTEM (US Specification Only) 
The EGA system recirculates the exhaust gas into the intake 
manifold in an optimum amount according to driving conditions 
and coolant temperature. 
Thus, this system retards the combustion, resulting in reduced 
amount of NOx emission. 

Coolant temperature 8/SV Throttle valve 
EGR vacuum modulator opening angle 

Below 39°C Closed 

Positioned below EGR Opens passage to 
port atmosphere 

Opens passage to 

Above 40°C Closed * Positioned between atmosphere 
EGA port Closed passage to 

atmosphere 

** Positioned above Closed passage to 
EGA port atmosphere 

REMARKS: 

Exhaust gas 

Closed Not recirculated 

Closed Not recirculated 

Closed Not recirculated 

Open Recirculated 

Open 
Recirculate volume 
increase 

At this stage, the EGA valve repeats its opening/closing as described below, depending upon the throttle valve opening and 
exhaust gas pressure. 
Exhaust gas pressure drops. --+ Modulator opens. --+ EGR valve closes. 

.1-i 
EGA valve opens. t- Modulator opens. f- Exhaust gas pressure increases. 

•• At this stage, the EGA valve remains open because of a negative pressure being applied to the EGA port, even when the modulator 
opens to the atmosphere. 

INSPECTION OF EGR SYSTEM 

1. Preparation 
Using a three-way connector, connect a vacuum gauge to 
the hose betv:een the EGR valve and the EGR vacuum 
modulator. 

EC-22 

• 

• 

• 

• 
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• 2. Check of EGA valve seating 

• 

• 

• 

Start the engine. Ensure that the engine starts and runs 
smoothly at the idle speed. 
If the engine will not idle smoothly, perform the unit inspec
tion of the EGR valve. 

3. Check of EGA VSV with engine in cold state 
Ensure that no vacuum is applied to the vacuum gauge 
even if the engine is raced when the coolant temperature 
is below 39°C. 
If a negative pressure is applied to the vacuum gauge, 
check the EGR VSV and/or the water temperature sensor. 

4. Check of EGA VSV with engine in hot state 
(1) Warm up the engine. 
(2) Run the engine at a speed of about 3000 rpm. Ensure 

that a negative pressure is applied to the vacuum 
gauge . 

5. Check of EGR valve 
(1) Connect a MityVac directly to the EGA valve. 
(2) Apply a negaf1ve pressure to the EGR valve while the 

engine is idling. Ensure that the engine runs roughly or 
s:alls. 

(3) Reconnect the vacuum hoses to original location. 
If no problem is found during this inspection, the system 
is functioning properly. If any problem is found, check 
and remedy the part concerned. 

INSPECTION OF EGR VALVE 
1. Remove the EGR valve . 
2. Check of EGA vafve 

(1) Blow air into the EGR valve through its pipe section with 
the bypass hole of the EGR valve plugged by your 
fi:lger, as indicated in the right figure. Under this state, 
ensure that no air continuity is present. 
If air continuity exists, replace the EGR valve. 

(2) Apply a negative pressure of 20.0 kPa (150 mmHg) to 
the EGR valve. 
Lnder this setting, blow air into the EGR valve through 
its pipe section with the bypass hole of the EGR valve 
plugged by your finger, as indicated in the right figure. 
Ensure that air continuity exists. 
If no air continuity exists, replace the EGR valve. 

3. Install the EGA valve on the intake manifold with a new 
gasket interposed. Connect the rubber hose. 

EC-23 

EMISSION CONTROL SYSTEM 
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EMISSION CONTROL SYSTEM 

INSPECTION OF EGR VACUUM MODULATOR 
1. Remove the EGR vacuum modulator. 
2. Plug the port P with your finger. Blow air into the port Q. 

Ensure that air continuity exists. 
If no air continuity exists, replace the modulator. 

3. Apply a pressure 49.0 kPa (0.2 kgf/cm2
) to the pressure 

discharge port of the modulator, using a MityVac. 
Under this setting, blow air into the modulator through the 
port Q with the port P plugged by your f1nger. Ensure that 
no air continuity exists. 
If air continuity exists, replace the modulator. 

INSPECTION OF EGR VSV 
(See page EF-181.) 

EC--24 

• Q 
Air 

• 
WFE90-EC073 

• 

• 
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EMISSION CONTROL SYSTEM 

• OXYGEN SENSOR 

• 

• 

• 

The oxygen sensor is a compact sensor installed at the exhaust pipe or exhaust manifold, which detects the 
oxygen concentration (air-to-fuel ratio). When the air-to-fuel ratio is greater (leaner) than the stoichiometric 
air-to-fuel ratio, there exists excessive amount of air compared with the amount of air required for the fuel to 
be burnt. Hence, oxygen remains in the exhaust gas. Conversely, when the aiHo-fuel ratio is smaller (richer) 
than the stoichiometric air-to-fuel ratio, no oxygen remains in the exhaust gas. It is. therefore, possible to 
know whether the actual air-to-fuel ratio is richer or leaner than the stoichiometric air-to-fuel ratio by detecting 
the oxygen concentration in the exhaust gas. 
The oxygen sensor is so constructed that both sides of a measuring-tube-shaped solid electrolyte (Zirconia 
element) are coated with thin films of platinum. 

Flange (Body ground) 

Platinum electrode at atmosphere side 
Solid electrolyte (Zirconia element) 
Platinum electrode at exhaust gas side 
Coating (ceram·lc) 

Protective cover Exhaust gas 

The Zirconia element has such characteristics that an 
electromotive force is generated when the oxygen concentra
tion differs between both sides of the element. Furthermore, 
when the temperature of the oxygen sensor is high, its 
electromotive force changes suddenly in the neighborhood of 
the stoichiometric air-to-fuel ratio due to platinum catalysis. 
(See the right figure.) 
The exterior of the oxygen sensor is exposed to the exhaust 
gas, whereas the interior is introduced with the atnosphere. 
Utilizing the aforesaid characteristics, the oxygen sensor ac
curately detects whether the oxygen concentration, Le. the 
air-to-fuel ratio, is richer or leaner than the stoichiometric air-to
fuel ratio. When the air-to-fuel ratio is richer than the 
stoichiometric air-to-fuel ratio, the electromotive force of the 
oxygen sensor becomes high, thus sending a rich signal to the 
computer. Conversely, when the air-to-fuel ratio is leaner than 
the stoichiometric air-to-fuel ratio, the electromotive force of the 
oxygen sensor becomes low, thus sending a lean signal to the 
computer. 
The oxygen sensor begins its operation when the temperature 
r'1ses above about 400°C. 

EC-25 

Great Rich signal 

i 

WFf90.EC074 

Judgment of 
"too rich" 

Comparative 
1 voltage 

g_ -- -tt--·-
~ Judgment of 

"too lean" 

I 

Lean 

'-~--'..:'g_nal 

Rich *"" Stoichiometric --t Lean 
air-to-fuel ratio 

wFE90-EC075 
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EMISSION CONTROL SYSTEM 

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 simultaneously. Thus, the three-way catalyst purifies the exhaust 
gas by converting its harmful components gas into harmless carbon dioxide (C02), water vapor (H20) and 
nitrogen (N2.). 

____.=.., 

HCCO~x 

n./ 1t1t
1
1
1
1
1
L
1

J

1
J
1
!
1
1 

'fl jJJJIJJIJIIJJIIIII 
Tl t1J11111111111111 
u~ 111111111111111111 

_Jj 

II II I I I I I 

Three-way Catalyst (TWC) 
(Monolithic) 

I Exhaust gas component I rNC 

I HC, CO and NOx I Oxidation and reduction 

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 the three~way 

catalyst and heat insulator. 

EC-26 

L 
I C02 N2 H2 0 

"""'"""'' 
I Exhaust gas 

I C02, ~0 and N2 

"""'"'""' 

• 

• 

• 

• 
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THREE-WAY CATALYST 
INSPECTION 
1_ Check the connections for looseness or damage. 
2. Check the three-way catalyst for dents or damage. 

REMOVAL 

1. Jack up the vehicle and support it with safety stands. 

2. Remove tl".e transmission undercover, by removing the 
eight attaching bolts. 

3. Separate the tail pipe assembly from the three-way catalyst 
assembly by removing the two bolts and nuts. 

4. Separate the three-way catalyst assembly from the front 
exhaust pipe assembly by removing the two bolts and nuts. 

5. Remove the three-way catalyst while pushing the tail pipe 
assembly rearward. 

EC-27 

EMISSION CONTROL SYSTEM 
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EMISSION CONTROL SYSTEM 

INSTALLATION 
1. Install a new gasket to the front exhaust pipe and tail pipe. 

2. Install the three-way catalyst assembly to the front exhaust 
pipe assembly. 

Tightening Torque: 
36.3- 51.0 N-m (3.7- 5.2 kgf-m) 

NOTE: 
• Make sure that the front mark is located at front side. 

3. Tighten the attaching bolts and nuts for the three-way 
catalyst at the tail pipe side. 

Tightening Torque: 
36.3- 51.0 N-m (3.7- 5.2 kgf-m) 

4. Install the transmission under cover by attaching the eight 
bolts. 

EC-28 

• 

• 

• 

• 
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EMISSION CONTROL SYSTEM 

• SST (Special Service Tools) 

Shape Part No_ and Name Purpose Remarks 

~ 
. 

•
4 09991-87703-000 Connecting engine tachometer 

Tache pulse pick-up wire 

~of% a 09258-00030-000 Plugging rubber hoses. 

Plug set 

"""'"""" 
TIGHTENING TORQUES 

Tightening component 
Tightening torque 

N·m kgf-m ft-lb Remark 
Cylinder head x TVSV (HO-C engine only) 24.5-34.3 2.5- 3.5 18.1-25.3 0')' 

Cylinder head x Exhaust manifold 29.4 - 44.1 3.0- 4.5 21.7-32.5 0')' 

• Exhaust manifold x Exhaust pipe 34.3- 49.0 3.5-5.0 25.3-36.2 0')' 

Exhaust manifold clamp 29.4-44.1 3.0-4.5 21.7-32.5 0')' 

Exhaust p'1pe front x Exhaust pipe rear 36.3- 51.0 3.7- 5.2 26.8-37.6 0')' 

Exhaust pipe support 9.8-15.7 1.0- 1.6 7.2- 11.6 0')' 

SERVICE SPECIFICATION 
Ignition timing HO-C B.T.D.C..; 3 ± 2°/850 ± S_? rpm 

HO-E (General) I 
HO-E {US. spc) . /1000 rpm or less 

(However, engine revolution must be stable.) 

Idle speed 

Engine type I HO-C I HO-E 

Idle speed 850+ 50 rpm 850 +50 rpm 

Fast idle speed adjustment (HO-C) 

Full position 1300 - 2000 rpm 

Throttle positioner touch revolution 

• HD-C HO-E 

1500±50 rpm 
1800 ± 100 rpm (General spc.) 
1600 + 100 rpm (US spc.) 

Throttle positioner operating time HO-C 0.5 - 5.0 seconds 
HO-E 0.5 - 5.0 seconds 

Compression pressure at 300 rpm Standard 1373 kPa (14.0 kgf/cm ) 

Minimum 1030 kPa (10_5 kgf/cm~ 

Difference between cylinders 147 kPa (1.5 kgf/cm") 

• EC-29 
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EFISYSTEM 

INTRODUCTION (General Specification) 
The EFI system consists of the flowing three systems; fuel system, intake system and control system. The 
electronic control system unit (ECU) incorporating a microcomputer controls the EFI system, based on signals 
inputted from the varues sensors. 
Besides this function, the ECU controls various functions such as the fuel pump control, idle up VSV control, 
injector control, self diagnosis function and fail-safe function. 

SCHEMATIC DIAGRAM 

• 

• 

• 

~---------------------------=~~· 
EF-2 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

• SYSTEM CIRCUIT 

• 

~i~ ____ _____] 1----J 

EF-3 
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EFISYSTEM 

FUEL SYSTEM 
The fuel system is a system which supplies the injectors with fuel necessary for combustion. This system is 
composed of the fuel pump, fuel pipes, fuel filter, pressure regulator, fuel delivery pipe and injectors. 
Fuel sucked up from the fuel tank by means of the fuel pump is sent under a pressurized condition to the 
fuel delivery pipe through the fuel fitter. The pressure regulator mounted at the delivery pipe keeps the fuel 
pressure at a value about 250 kPa (2.55 kgf/cm~ higher than the intake manifold inner pressure. Such 
difference between the intake manifold inner pressure and the fuel line inner pressure prevents any variation 
in the fuel injection rate of each injector. 
Any excess fuel returns to the fuel tank through the pressure regulator. This makes it possible for the fuel at 
a comparatively low temperature in the fuel tank to be supplied into the fuel line, thus preventing percolation. 
The fuel pump is driven by the ECU. 

INTAKE SYSTEM 
The intake system is a system which supplies air necessary for combustion with each cylinder. 
Air sucked from the cool air intake of a comparatively low temperature is sucked into the surge tank through 

• 

the air cleaner, and air chamber depending upon the opening degree of the throttle valve. 
Then, the air goes through the intake manifold into each cylinder. --..e 

CONTROL SYSTEM 
The control system is a system which controls the fuel amount, using the ECU, by detecting the engine 
conditions and vehicle running conditions, based on signals inputted from the various sensors to the ECU. 

Fuel pump control (FC) 
This system controls the fuel pump operation. This system drives the fuel pump for two seconds when the 
ignition key switch is turned ON and/or the ignition signal is inputted. It also drives the fuel pump when the 
starter switch is turned ON. 

Idle-up VSV control 
This is a system which actuates the idle-up VSV when the engine is cold (i.e. the cooling water temperature 
is below 70°C) or when heavy electric loads (e.g. heater blower, defogger, headlamps) are applied, thus 
maintaining a proper engine revorutional speed. 

SELF DIAGNOSIS FUNCTION 
If signals inputted from main sensor systems to the ECU do not conform to the specified values memorized 
in the ECU, this malfunction is memorized. 
(There are some items which are not memorized.) 
Since the memorized malfunction code is retained by the back-up power supply from the battery. the code 
remains memorized when the ignition key switch is turned OFF. 
The memorized malfunction code can be reset by cutting off the power supply to the ECU. 
When any malfunction concerned with the important items occurs, the check engine lamp provided inside 
the combination meter is turned ON, thereby warning the driver of such malfunction. The check engine lamp 
remains illuminated as long as the malfunction concerned with the important item persists. However, if the 
encountered maHunction takes place temporarily and the normal state is restored, the check engine lamp 
goes out. In this case, however, the malfunction that has once occurred is memorized to the ECU, using the 
pertinent code number. 
To indicate the malfunction code during the inspection, short the test terminal of the check connector located 
at the fender panel right side of the engine compartment with the ground terminal. The check engine lamp 

• 

inside the combination meter flashes as many times as the number of the corresponding malfunction code. • 
With the aid of the diagnosis code, the checking operator can perform trouble shooting efficiently. . 

....,."""' 
EF-4 
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EFISYSTEM 

FAIL-SAFE FUNCTION 
In the event that any abnormality takes place in the signals inputted from the important sensors to the ECU 
and the control can no longer be continued based on the inputted data, an evacuation running is made 
possible using the data memorized in the ECU in advance. This function is called "fail-safe function." 
Moreover, in the event that any abnormality occurs ir. the microcomputer in the ECU, the backup circuit 
makes "1t possible for the vehicle to perform an evacuation running, based on the data memorized in the ECU 
in advance. 
In either case, it is not possible to expect normal running performance under such evacuation running. 

"""'""""' 

EF-5 
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PRECAUTION 
1. The engine control system has self diagnosis function. The ECU memorizes all malfunction codes 'Nhich 

have occurred in the past and/or are occurring at present. 
The memorized malfunction codes are erased when the battery ground cable is disconnected from the 
battery terminal. Hence, prior to starting any repairs, be sure to check to see if any malfunction code has 
been memorized. 

2. When performing operations on the fuel system or its related operation, never smoke and keep away any 
fire. 

3. Before disconnecting the fuel line, be sure to disconnect the battery ground cable from the negative 
terminal of the battery. 

4. The fuel line is pressurized to a pressure about 250.1 kPa (2.55 kgf/cm') higher than the pressure inside 
the surge tank. Therefore, when disconnecting the fuel line, be sure to loose the fuel line slowly and 
prevent the fuel from splashing with a cloth or the like. 

5. Do not allow gasoline to get to any parts made of rubber, leather and resin and/or to the electric parts. 
6. When cleaning the engine compartment with water, make sure that no water gets to the electrical system. 
7. Ensure that the battery voltage should be 11 volts or more, before performing the inspection. 

INSPECTION PRECAUTIONS 
Maintenance precautions 
1. Ensure that the engine is correctly tuned up. 

2. Precautions during gauge connection 
(1) To connect the tachometer, connect the following SST 

between the distributor connector and the distributor 
connector of the engine wire. 
SST: 09991-87703-000 

(2) Connect the measuring terminal of the tachometer to the 
measuring terminal of the SST. 

NOTE: 
• This does not apply if your tachometer is a pick-up type. 

(3) Use the battery as power source for a timing light, 
tachometer and so forth. 

(4) Never allow the tachometer terminal to touch the 
ground, for it could result in damage to the ignitor and/or 
ignition coil. 

(5) Some kinds of tachometers may not be suited for the 
ignition system of the vehicle. Therefore, ensure that 
your tachometer is compatible with the ignition system 
of the vehicle. 

EF-6 
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3. If engine misfire takes place, the following measures should 
be taken. 
(1) Ensure that the battery terminals and so forth are con

nected properly. 
(2) Ensure that spark plug wires are connected properly 

while handle the spark plug wires carefully. 
(3) After completion of repairs, ensure that the ignition coif 

terminals and other ignition system wire are recon
nected securely. 

4. Precautions during oxygen sensor handling 
(1) Do not drop the oxygen sensor allow it to hit other objects. 
(2) Do not immerse the sensor in water or do not cool it by water. 

5. Do not open the cover of the ECU proper. 
(Failure to observe this caution could cause ECU malfunction.) 

6. Do not touch the screws of the bracket installed on the ECU proper. 
(Failure to observe this caution could cause ECU malfunction.) 

When the vehicle is equipped with wireless installation 
(HAM, CB, etc.) 
The ECU has been so designed that it is resistant to external 
influence. 
However, if a vehicle is equipped with a CB wireless installation 
and so forth (even if its output is only 10 W), it may affect the 
ECU adversely. Therefore, observe the following precautions. 

Install an antenna at a place as far away as possible from 
the ECU. 
The ECU is installed at the cowl side 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 em away form 
the engine wire. Never wind the antenna with the engine 
wire with tapes. 

3. Adjust 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, oil filler cap, PCV hose and 

so forth are installed securely, the engine tune-up can not 
be performed properly. 

2. If air leakage (air admission) is present between the throttle 
body and the cylinder head, the engine revolution speed 
can not be adjusted . 

EF-7 
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Electronic control system 
1. Before disconnecting or reconnecting the connector of the 

sensor system of the EFI system, be sure to turn OFF the 
ignition switch and all accessory switches. Also, disconnect 
the battery ground cable from the battery negative terminal. 
Failure to obse!Ve this caution could cause ECU 
malfunction. 

2. Before disconnecting or reconnecting the connector of the ECU proper of the EFI system, be sure to turn 
OFF the ignition switch and all accessory switches. Also, disconnect the battery ground cable from the 
battery negative terminal. 
Failure to observe this caution could cause ECU malfunction. 

3. Be sure to keep the number of disconnection/reconnection of the connector of the EFI system at a 
minimum level. 

4. When installing the battery, care must be exercised not to mistake the battery polarity. 
5. Never apply strong impacts to the EFI parts. Pay utmost attention during the installation/removal. 

Especially, special caution must be exercised as to the handling of the ECU. 
6. When the voltage or resistance of the ECU is measured during the check, never touch terminals other 

than the specified terminals. Failure to observe this caution could cause ECU malfunction. 
7. Never open the cover of the ECU proper. 
8. When the system is checked on a rainy day, be very careful not to allow water to get into connectors 

and/or terminals. 
Also, when the engine compartment is washed, prevent water from being splashed to the EFI-related 
parts and wiring connectors. 

9. EFI parts should be replaced as an assembly. 

10. When disconnecting or reconnecting the wiring connector, 
care must be exercised as to the following points. 
( 1) Carefully observe the shape of the lock prior to the 

disconnecting/connection. 
(2) Release the lock. Disconnect the connector. 
NOTE: 
• When disconnecting the connector, be sure to hold the 

connector body, do not to pull the wire. 

(3) Insert the connector, until the lock is engaged com
pletely. 

(4) Be sure to keep the number of disconnection/reconnec
tion of the connector at a minimum level. 

EF-8 
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11. When checks are performed at the connector-side 
terminals, using a circuit tester. care must be exercised as 
to the following point. 
Never apply such a force to the connector terminal that can 
deform the terminal. 

12. When checking the fuel system, such as the injectors. 
pressure regulator and fuel pressures, use the following 
SSTs. 

SSTs: 09268-87702-000 
09283-87703-000 
09991-87702-QOO 
09268-87701-QOO 
09842-30070-QOO 

13. When measuring the voltage or resistance of each system, 
use the following SST. 

SST: 09842-87204-000 

Fuel system 
1. The fuel line at the high-pressure side is pressurized to a 

fuel pressure of about 250 kPa (2.55 kgf/cm'). Therefore, a 
large amount of gasoline flows out when parts of the fuel 
line is disconnected. Hence, take the following counter
measures. 
(1) Place a suitable container. close or the like under the 

disconnecting connection. 
(2) Loosen the connection slowly, while preventing the fuel 

from splashing, using a suitable cloth or the fike. 
(3) Disconnect the connection. 
(4) Plug the disconnected connection with a rubber plug or 

the like so that no dust may enter into the fuel line . 

EF-9 
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2. When connecting the flare nut or union bolt of the 
high-pressure pipe, observe the following instructions. 

[Union bolt type at the fuel filter] 
( 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: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m) 

[Flare nut type at the fuel line] 
(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. 

TIQhtening Torque T: 
34.3- 44.1 N·m (3.5- 4.5 kgf-m) 

T'=_..!L_x T 
A+B 

3. When removing/installing the injector, observe the following 
instructions. 
(1) Do not reuse the "0" ring. 
(2) When installing the "0" ring to the injector, be careful 

not to damage the "0" ring. 
(3) When connecting the injector to the delivery pipe, apply 

silicon oil to the "0" ring of the injector in advance. 
(Never use engine oil, gear oil and so forth.) 

(4) When connecting the injector to the delivery pipe, be 
very careful not to damage the "0~ ring of the injector. 

4. Install the injector to the delivery pipe and cylinder head, 
as shown in the figure. 

5. After completion of checks or repairs of the fuel system, be 
sure that no fuel leakage is present in the fuel system, 
following the procedure given below. 
(1) Detach the check terminal cap. 
(2) Shor1 the fuel pump terminal (white/black) with the 

ground terminal (black) of the check connector, using 
the following SST. 
SST: 09991-87702-QOO 

NOTE: 
• The check connector is located at the right side fender 

panel of the engine compartment 

CAUTION: 
• As for the terminals other than those specified, never 

allow them to be connected or shorted. 

EF-10 
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(3) Turn ON the ignition switch. (with the engine in a 
stopped state) 
At this time, a fuel pressure of 250 kPa (2.55 kgf/cm') is 
being applied to the fuel line. 
Under this conditions, check the fuel line system for 
evidence of leakage. 
If any leakage is present at the fuel line system, repair 
leaky points. Recheck the system for leakage. 

(4) Stop the engine. 
(5) Remove the SST from the check terminal. 
(6) Connect the check terminal cap to the check terminal. 

EF-11 
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TROUBLE SHOOTING 
TROUBLE SHOOTING HINTS 
1. In most cases, engine troubles are attributable to systems other than the EFI system. 

Prior to starting the trouble shooting for the EFJ system, check other systems. 
(1) Power supply 

• Battery voltage 
• Fuse blown 
• Fusible link blown 

(2) Body ground 
(3) Fuel supply 

• Fuel leakage 
Fuel filter clogged 
Fuel pump malfunctioning 

(4) Ignition system 
Spark plugs faulty 

• Spark plug wires faulty 
• Distributor and ignitor faulty 
• Ignition coil faulty 

(5) Air induction system 
Air leakage 

(6) Others 
• Ignition timing adjusted improperly 

Idle speed adjusted improperly 
• Idle-up VSV malfunctioning 

2. Most of troubles related to the EFI system are merely 
caused by poor wire connections. 
Ensure that connectors are connected securely. 
Check connectors, being careful as to the following points. 
(1) Visually inspect that terminals are not bent. 
(2) Ensure that connectors are securely connected and 

locked. 

(3) Check to see if the malfunction phenomenon takes 
place when applying light vibration to the connector or 
the wire connected to the connector. 

EF-12 
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3. Prior to replacing the ECU, thoroughly perform the trouble shooting for possible items other than the ECU. 
The ECU is a reliable, but an expensive part. 
Even when the ECU has been replaced according to the check results of the trouble shooting and the 
relevant malfunction has been remedied, be sure to reinstall the old ECU so as to confirm that the 
malfunction was obviously caused by the faulty ECU. 

4. For the trouble shooting, use a volt'ohmmeter whose 
internal resistance is 10 kON or more. 
Use of a voiVohmmeter whose internal resistance is less 
than 10 kn/V may cause an ECU malfunction or wrong 
diagnosis. 
Furthermore, be sure to employ a meter whose resolution 
is 0.1V or more, 0.50 or more and whose accuracy is ±2% 
or more. 

~ . 
0'11...........--aJ 

"'------
"-----
~ 
h-
~·0( 

WNSW30-EF034 

5. In this trouble shooting, no consideration has been made to any displacement of timing belt teeth. Hence, 
if the trouble persists even after the trouble shooting has been carried out, check to see if the timing belt 
has skipped a tooth. 

TROUBLE SHOOTING PROCEDURE 
OJ Symptom .... Engine will not start . 

(Engine will not crank or cranks slowly.) 

I Check electric source. 

OK 

j Check starting system 

BAD 

BAD 

EF-13 

1. Battery 
(1) Connection 
{2) Specific gravity of electrolyte 
{Battery capacity) 

2. Fusible links and/Or fuses 

1. Ignition switch 
2. Starter 
3. Wiring/Connection 
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[11 Symptom .... Engine will not start. 
(Engine cranks normally.) 

Check diagnosis system. 
Check output of malfunction code. 
(See page EF-29.) 

1 Normal code 

Checking ignition spark 
(See page IG-28.) 

lOK 

Checking spark plugs 
(See page IG-12.) 

j OK 

Check compression pressure. 
(See page EM-29.) 

IOK 

I Check fuel pump operating sound. 
(See page EF-76.) 

OK 

l Check fuel pressure. 
(See page EF-77.) 

OK 

I 
Check injector fuel flow rate. 
(See page EF 79.) 

OK 

I Check injector operating sound. 
(See page EF-97.) 

OK 

I Check EFI electronic circuit, using volt/ohm meter. 
(See page EF-35.) 

I 
MaHunc~ 1 
tion code 

I 
I BAD 

BAD 

I 
All spark 
plug 
are wet. 

I 
BAD 

I 
I No 

I 
I BAD 

I BAD 

I I 
I BAD 

I 
I BAD 

EF-14 

• 
Perform trouble shooting according to diagnosis 
codes 

1. Spark plug wire 
2. Distributor/Igniter 
3. Ignition Coil 

1. Spark plugs 

1. lnjector(s)- shorted or leaking 
2. Injector wiring(s) between ECU and injectors • 
1. Valve Clearance (HOT) (See page EM-DO.) 
2. Piston rings. cylinder bores and pistons worn 
3. Gasket blown out 
4. Valves malfunctioning 
5. Poor valve seating 

1. Fuel pump relay 
2. Fuel pump 
3. Wiring/connection 
4. Fusible links and/or fuses 
5. ECU 

1. Fuel pump 
2. Fuel filter 
3. Fuel pressure regulator • (See page EF-92.) 

Injector Injection condition/leakage 

1. Injector wiring(s) Between ECU and injectors 
2. Injector 

1. Power to ECU 
(1) Fusible link 
(2) Fuses 
(3) Main relay 

2 Water temperature sensor 
3 Intake air temperature sensor 
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• ~ Symptom .... Engine stalls immediately after start'tng. 

Check diagnosis system. Perform trouble shooting according tO diagnosis 
Check output of malfunction cOde. Mlllfunc-.l codes. 
(See page EF-29.) tioncode 

1 Normal code 

Check idle speed. BAD 
Idle speed Adjust. 

(See paGe EM-23.) 

l OK 

Check th·ottJe position sensor. BAD 
Replace throttle body. I 

(See page EF-61.) 

l OK 

• Check air valve of throttle bOdy. BAD Throttle body Check or replace I 
(See page EF-101.) 

!OK 
Check PCV hose for restriction. BAD 

Repair or replace I 
(See page EC 16.) 

l OK 

Checking ignition spark I 1. Spark plug wire 
(See page IG-28.) I BAD 2. Distributor/ignitor l OK 

3. Ignition coil 

To be continued 

• 

• EF--15 
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(Con!' d) • Checking spark plugs 
BAD 

Spark plugs I (See page IG 12.) 

1. lnjector(s)- Shorted or leaking 
All spark! 2. Injector wiring(s) between ECU and injectors 

OK plug 
are wet. 

Checking compression pressure I 1. Valve clearances {hot) 
{See page EM-29.) I BAD (See page EM-16.) 

OK 2. Piston rings, cylinder bores and pistons worn 
3. Gasket blown out 
4. Valves malfunctioning 
5. Poor valve seating 

Check fuel pressure. I 1. Fuel pump • (See page EF-77.) I BAD 2. Fuel filter 

OK 3. Fuel pressure regulator 
(See page EF-92.) 

Check fuel flow rate. I I 1. Fuel pump 
(See page EF-79.) I BAD I 2. Fuel filter 

OK 

Check injector operating sound. I I 1. Injector wiring(s) between ECU and injector 
(See page EF-97.) I BAD I 2. Injector 

OK 

Injection condition/leakage Check injector fuel flow rate 
BAD 

Injector 
(See page EF-99.) 

OK 

Check EFI electronic circuit, using voltfohm meter I 1. Power to ECU • (See page EF-35.) I BAD (1) Fusible link 
(2) Fuses 
(3) Main Relay 

2. Pressure sensor 
3. Water temperature sensor 
4. Intake air temperature sensor 

• 
EF-16 
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• III Symptom .... Engine often stalls. 

Check diagnosis system. I Perform trouble shooting according to diagnosis 
Check output of malfunction code. M;;tlfunc· codes. 
(See page EF--29.) tion code 

Normal code 

I I Check idle speed. Idle speed Adjust. 
{See page EM-23.) BAD 

OK 

Check ignition ftming. Ignition timing- Adjust. 
(See page JG-29.) BAD 

OK 

• Checking ignition sparK I 1. Spark plug wire 
(See page JG-28.) I BAD 2. Distributor/ignitor 

OK 3. Ignition coil 

Checking spark plugs 
BAD I Spark plugs I (See page IG-12.) 

I 1. lnjector(s)- shorted or leaking 
All spark I 2. Injector wiring(s) between ECU and injectors 

OK plug 
are wet. 

Check fuel pressure. I 1. Fuel pump 
(See page EF-77.) BAD 2. Fuel fitter 

OK 
3. Fuel pressure regulator 

(See page EF-77.) 

• Check fuel flow rate. I I 1 . Fuel pump I (See page EF-78.) I BAD 2. Fuel filter 

OK 

Check injector operating sound. I I 1. Injector wiring:s) Between ECU and injectors 
(See page EF-97.) BAD 2. Injector 

OK 

Check injectors fuel flow rate. I Injector -Injection condition/leakage I 
{See page EF-99.) BAD 

OK 

Check EFI electronic circuit. using volt/ohm meter. 1. Power to ECU 
(See page EF-35.) BAD 

(1) Fusible link 
(2) Fuses 
(3) Main relay 

2. Water temperature sensor 
3 . Intake air temperature sensor • WFaso-EFK041 

EF-17 
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~ Symptom .... Hard starting 

Check diagnosis system. f-:c:-:----1 J Perform trouble shooting according to diagnosis 
Check output ot malfunction code. Maltunc-1 codes. 

'---(See-,.."p=ag=e=E"F"-"'29"._) --------------' tion code 1 Normal code 

Check ignition timing. 
(See page IG-29.) BAD 

I Checking igni:ion spark. I 
~(~See~pai~~~~-29~.)------------------~~ BAD 

IOK 
1 

Checking spark plugs. BAD 
(See page IG 12.) 

J 
All sparl< 1 

!OK plug 
are weL 

Checking compression pressure. L 
(See page EM-29.) I BAD 

~OK 

To be contmued 

EF-18 

Ignition timing Adjust. 

1. Spark plug wire 
2. Distributor/ignitor 
3. Ignition coil 

Spark plugs 

1. lnjector(s)- shorted or leaking 
2. Injector wiring{s) between ECU and injectors 

1. Valve clearances (hot) 

2. 
(See page EM-16.) 
Piston rings, cylinder bores and pistons worn 

3. Gasket blown out 
4. Valves malfunctioning 
5. Poor valve seating 

• I 

• 

• 

• 
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• (Cont'd) 

I Check fuel pump operating sound. I 1. Fuel pump relay 
(See page EF-76.) _I No 2. Fuel pump 

OK 3. Wiring/connection 
4. Fusible Jinks and/or fuses 
5. ECU 

l Check fuel pressure. I 1. Fuel pump 
(See page EF-n.) I BAD 2. Fuel filter 

OK 3. Fuel pressure regulator 
(See page EF-92.) 

I Check fuel flow rate. I I 1. Fuel pump 
(See page EF-79.) I BAD I 2. Fuel filter 

OK • I Check injector operating sound. L J 1. Injector wiring(s) between ECU and injector 
(See page EF-97.) I BAD 2. Injectors 

OK 

I Check in.iectors fuel flow rate. I 
(See page EF-99.) I BAD 

J Injector- Injection condition/leakage I 
OK 

I Check EFI electronic circuit, using volt/ohm meter. I 1. Power to ECU 
(See page EF-35.) I BAD (1) Fusible link 

(2) Fuses 
(3) Main relay 

2. Pressure sensor 
3. Water temperature sensor 
4 . Intake air temperature sensor 

• 

• EF-19 
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L§] Symptom .... Engine idle speed too high • Check diagnosis system. I Perform trouble shooting according to diagnosis 
Check output of malfunction code. Malfunc--1 codes. 
(See page EF-29.) tioncode 

OK 

Check intake system for vacuum leakage Oil filler cap 

OK BAD Hose connections 
PCV hose 

I Check ignition tirring. Ignition timing - Adjust 
(See page IG 29.) BAD 

OK 

Check idle speed. Idle speed Adjust. I. 
(See page EM 23.) BAD • OK 

Check idle up control VSV system. 1. Idle up control VSV - Restriction 
{See page EF-65.) BAD 2. Wiring shorted or open 

OK 3. Water temperature sensor circuit 
4. Headlamp switch circuit 
5. Blower fan switch circuit 
6. Defogger switch circuit 
7. ECU 

I Check power steering idle-up system. 
BAD ACV 

OK ACV hose 

Throttle body - Check or replace Check air valve of throttle body. BAD (See page EF 101.) 

OK • 
Check EF! electronic circuit, using vott/ohm meter. I 1. Power to ECU 
(See page EF-35.) I BAD (1) Fusible link 

(2) Fuses 
(3) Main relay 

2. Water temperature sensor 
3. Intake air temperature sensor 

• 
EF-20 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

• [1J Symptom .... Engine idle speed too low and/or rough idling 

Checking diagnosis system I Perform trouble shooting according to diagnosis 
Check output of malfunction code. Malfunc- I codes. 
(See page EF-29.) tion code 

Normal code 

I I Check idle speed for improper adjustment. Idle speed Adjust 
(See page EM-23.) BAD 

OK 

Check ignition timing. 1. Ignition timing - Adjust 
(See page IG-29.) BAD 2. Distributor timing advance characteristics 

OK -Check 

• Check PCV hose for restriction. I Repair or replace I 
(See page EC-16.) BAD 

OK 

Checking ignition spark I I 1. Spark plug wire 
(See page IG-28.) BAD 2. Distributor/ignitor 

OK 3. Ignition coil 

Checking spark plugs I Spark plugs I (See page lG-12.) BAD 

I 1. lnjector(s)- shorted or leaking 

All spark I 2. Injector wiring(s) between ECU and injectors 

OK plug 
are wet. 

Checking compression pressure 1 . Valve clearances (hot) 
(See page EM-29.) BAD (See page EM-16.) 

OK 
2. Piston rings, cylinder bores and pistons worn 
3. Gasket blown out • 4. Valves malfunctioning 
5. Poor valve seating 

To be continued 

• 
EF-21 
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(Coni' d) • [ Check POWer steering idle-up system. ACV 
ACV hose 

I Check throttle body. I I Air valve - Replace. 
(See page EF-101.) I BAD I Throttle position sensor- Replace. 

OK 

I Check fuel pump cperating sound. 1. Fuel pump relay 
(See page EF-76.) 1 No 2. Fuel pump 

OK 3. Wiring/connection 
4. Fusible links and/or fuses 
5. ECU 

I Check fuel pressure. I 1. Fuel pump 
(See page EF-n.) I BAD 2. Fuel filter 

OK 3. Fuel pressure regulator 
(See page EF-92.) • 

I Check injector operating sound. I J 1. Injector wiring{s) between ECU and injector 
{See page EF-97.) I BAD I 2 Injector 

OK 

I Check injector fuel flow rate. 
(See page EF-99.] I 

Injector- Injection condition/leakage I 
OK 

I Check EFI electronic circuit, using volt/ohm meter. I 1. Power to ECU 
{See page EF-35.) I (1) Fusible link 

(2) Fuses 
(3) Main relay 

2. Pressure sensor 
3. Water temperature sensor • 4. Intake air temperature sensor 

• 
EF-22 
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• I]] Symptom .... Poor driveabi!ity 

Checking diagnosis system I Perform trouble shooting according to diagnosis I Check output of malfunction code. Milltunc·l codes 
(See p~ge EF--29.) tion COde 

Normal code 

I Check idle speed. Idle Adjust. 
(See page EM-23 .) BAD 

Check ignition timing. 1. Ignition timing -Adjust 
(See page IG-29.) BAD 2. Distributor timing advance characteristics 

OK -Check 

• Check ignition spark. I 1 . Spark plug wire 
(See page IG-28.) BAD 2. Distributor/ignitOr 

OK 3. Ignition coil 

Check spark plugs. I Spark plugs I (See page IG-12.) BAD 

J 1. lnjector(s)- shorted or leaking 

All spark I 2. Injector wiring(s) between ECU and injectors 

OK plug 
are wet. 

Check compression pressure I 1. Valve clearances (hot) 
(See page EM-29.) j BAD (See page EM-16.) 

OK 2. Piston rings, cylinder bores and pistons worn 
3. Gasket blown out 
4 . Valves malfunctioning 
5. Poor valve seating 
Check throttle position sensor. 
(See page EF~1.) • To be continued 

• EF-23 
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(Coni' d) • I 
Check throttle position sensor. I I Throttle position sensor 
(See page EF-61} I I Throttle position sensor circuit 

I 
Check fuel pump operating sound. I 1. Fuel pump relay 
(See page EF-76.) 

1 No 2. Fuel pump 

OK 3. Wiring/connection 
4. Fusible links and/or fuses 
5. ECU 

I 
Check fuel pressure. L 1. Fuel pump 
(See page EF-77.) I BAD 2. Fuel filter 

OK 3. Fuel pressure regulator 
(See page EF-92.) 

I 
Check fuel flow rate. I .I 1. Fuel pump 
(See page E;:_78.) I I .2 Fuel filter • 

OK 

I 
Check injector operating sound. I I 1. Injector wiring(s) between ECU and injector 
(See page EF-97.) I BAD I 2. Injectors 

OK 

I 
I Check injector fuel flow rate. 

I 
Injector Injection condition/leakage 

(See page EF-99.) 

OK 

I 
Check EFI electronic circuit, using volt/ohm meter. I 1. Power to ECU 
(See page EF-35.) I (1) Fusible link 

(2) Fuse(s) 
(3) Main relay 
(4) Wiring 

2. Pressure sensor • 3. Water temperature sensor 
4. Intake air temperature sensor 
5. Throttle position sensor 
6. Oxygen sensor 
7. Vehicle speed sensor 
8. Injection signal circuit 

EF-24 
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• [g) Symptom .... Backfire (lean fuel mixture) 

Check diagnosis system. J Perform trouble shooting according to diagnosis 
Check output of malfunction code. MOIIunc-L 

system 
(See page EF-29.) 

tion code 
Normal code 

Check idle speed. I BAD 
Idle speed Reset. 

(See page EM-23.) 

Check ig1ition timing. I I 1. Ignition- Adjust. 
(See page IG-29.) I BAD I 2. Distributor- Timing advance characteristics 

OK 

• 
Check ignition spark. I 1. Spark plug wire 
(See page rG-28.) I BAD 2 . Distributor(tgnitor 

\OK 3. Ignition coil 

Checking spark plugs Spark plugs 
(See page rG-12.) BAD 

J 1. lnjector(s)- shorted or leaking 
AU spark 1 2. Injector wiring(s) between ECU and injectors 

OK plug 
are weL 

Check fuel pressure. 1. Fuel pump 
(See page EF-77.) 

BAD 2. Fuel filter 

OK 3. Fuel pressure regulator 
(See page EF--00.) 

• I Check in:e<;tor fuel flow rate. 
BAD 

Injector -Injection condition/leakage 
(See page EF 78.) 

OK 

Check EFI electronic circuit, using voiVOhm meter. I 1. Power to ECU 
(See page EF-35.) I BAD (1) Fusible link 

(2) Fuses 
(3) Main relay 

2. Pressure sensor 
3. Water temperature sensor 
4. Intake an temperature sensor 
5 . Throttle position sensor 

• EF-25 
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~ Symptom ... Afterfire (Rich mixture- Misfire) • Check diagnosis system. J Perform trouble shooting according to diagnosis 
Check output of malfunction code. Malfunc-- I system 
(See page EF-29.) tion code 

Normal code 

Check idle speed. Idle speed - Reset. 
(See page EM 23.) BAD 

OK 

Check throttle position sensor. 
I Throttle position sensor 

(See page EF~1) BAD I Throttle position sensor circuit 

OK 

Check ignition timing. I I 1. Ignition timing - Reset. 
(See page IG-29.) J BAD I 2. Distributor- Timing advance characteristics • OK 

Check ignition spark. I 1. Spark Plug wire 
(See page IG-28.) BAD 2. Distributor/ignitor 

3. Ignition coil 
OK 

Checking spark plugs Spark plugs I 
(See page IG-12.} BAD 

I 1. lnjector(s)- shorted or leaking 

BAD I 2. Injector wiring(s) between ECU and injectors. 

OK 

Check fuel pressure. I 1. Fuel pump 
(See page EF-77.) I All spark 2. Fuel filter 

OK plug 3. Fuel pressure regulator • are wet. 

I Check injector fuel flow rate. Injector- Injection condition/leakage 
(See page EF-78.) BAD 

OK 

CheckER electronic circuit, using volt/ohm meter. I 1. Power to ECU 
IS.. page EF-35.) I BAD (1) Fusible link 

(2) Fuses 
(3) Main relay 

2. Pressure sensor 
3. Water temperature sensor 
4. Intake air temperature sensor 

• 
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DIAGNOSIS SYSTEM 
DESCRIPTION 

EFISYSTEM 

A self-diagnosis system is built in the ECU. If any abnormality should occur in the signal systems of various 
sensors, the self-diagnosis system memorizes the malfunction code number in the ECU. In respect to 
important abnormalities, 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 goes out. 
When the Test terminal of the check terminal is shorted with the ground terminal, the malfunction code number 
that has been memorized in the ECU will be indicated in a form of flashing of the check engine lamp in the 
instrument panel. 
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. 

Check of "CHECK ENGINE" warning light 
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-31. 

2. When the engine starts, the check engine lamp goes off. 

If the check engine lamp remains illuminated, it indicates that 
the diagnosis system has detected system malfunctions. 

Output of diagnosis codes 
1. Initial conditions 

(1) Battery voltage of 11 volts or more 
(2) Throttle valve fully closed 
(3) All accessory switches turned OFF 

2. Short the Test terminal of the check terminal with the ground 
terminal, using the following SST. 

SST: 09991-87702-000 

NOTE: 
• The check terminal is located at the right side fender 

panel of the engine compartment for LHD vehicles and 
left side fender panel of the engine compartment for 
RHO vehicles. 

CAUTION: 
• Care must be exercised to ensure that no connection is 

made on terminals except for those specified. 

3. Set the ignition switch to ON position. At this time, be careful 
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. 

EF-27 
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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 
engine lamp again glows for 0.5 second. Then, this 
pattern will be repeated. 

(2) Indication of malfunction code number 
• When a single malfunction code is indicated: 

The check engine lamp repeats glowing the same 
times as the number of the malfunction code at 
intervals of 0.5 second, 4.5 seconds later after the 
ignition key switch is turned ON. After a lapse of 4.5 
seconds, the check engine lamp again repeats 
glowing the same times as the number of the mal
function code at intervals of 0.5 second. Then, this 
pattern will be repeated. 

When plural malfunction code numbers are indi
cated: 
The check eng'1ne lamp repeats glowing the same 
times as the number of the first malfunction code at 
intervals of 0.5 second, 4.5 seconds later after the 
ignition key switch is turned ON. After a lapse of 2.5 
seconds, the check engine lamp repeats glowing 
the same times as the number of the next malfunc
tion 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 num
bers have been indicated. 

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 
malfunctions have been repaired, disconnect the battery 
ground cable from the negative (-)terminal of the battery. For 
at least 10 seconds with the ignition switch turned OFF. [When 
ambient temperature is about 2QOC.] 

NOTE: 
• When disconnecting the fuse, be sure to use a fuse 

puller. The fuse puller is located at the upper section of 
the block in the vehicle interior. 

EF-28 
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• DIAGNOSIS CODE 

Code Numher of glowing of 
Diagnosis item Diagnosis contents Trouble area No. check engine lamp 

Normal - -
1 JUUl 

' 
Pressure sensor When the input signal from the pressure . Pressure sensor 

sensor deviates from the specified value: . Pressure sensor circuit 
2 JllLJlUfl . ECU 

Ignition signal When the ignition s~gnal fails to be . Distributor 
inputted: . Ignitor 

3 nnlLJlnu . Ignition coil . Ignition system circuit . ECU • Water When the input signal from the water . Water temperature sensor 

MJliL.JlJlflfL 
temperature temperature sensor deviates from the . Water temperature sensor 

4 sensor specified value: circuit . ECU 

Oxygen sensor When the input signal from the oxygen . Oxygen sensor 
signal sensor fails to be inputted under the . Oxygen sensor circuit 

5 JUlJU\ILJUUlf certain cooditions: . ECU 

Throttle position When both idle switch and power switch . Throttle position sensor 
sensor enter "ON~ conditions: . Throttle position sensor circuit 

7 nnnnnnu11 . ECU 

Intake air When the input signal from the intake air . Intake air temperature sensor 
temperature temperature sensor deviates from the . Intake air temperature sensor 

8 J1J1J1f1J1JlJUL sensor specified value: circuit . ECU 

• Vehicle speed When the input signal from the vehicle . Vehicle speed sensor 
sensor speed sensor fails to be inputted under . Vehicle speed sensor circuit 

9 J1JU1JU1I111Jll the certain conditions: . ECU 

Starter signal When the input signal from the starter . Starter 
fails to be inputted, until the certain . Starter circuit 

10 J1J1JUlJU1J1JUl 
conditions are satisfied: . ECU 
However, it should be noted that this 
code may be memortzed when vehicle 
is started by being pushed. 

Switch signa! When even if one of the following . Throttle position sensor 
conditions is satisfied with the test . Throttle position sensor circuit 

11 J111!111f111JU1JUUL terminal shorted with the ground . ECU 
terminal: . Air conditioner switch circuit . when idle switch is tumed OFF . 

• EF-29 
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Inspection of diagnosis system circuit 

Ignition switch 

~ 

-T' I ACC Gauge fuse 

? 
@ 

AM Check engine lamp IG2 
sr~ Back up fuse 

! IEFI fuse No. 1 
@ 

,.--- @ 

15A + I '---- @ 

Main relay Check connector ECU 
~ I I 1;1 General terminal 
c 

® 
~ = 

it c 1 I ® 
~ ~ I p+ I (j) ., 

"' 
EFI fuse No. 2 L @ 

"' 0: ~ 10A 
~~ Terminal@ 

~ ' -~ (For terminal numbers, refer to page EF-33.) "' 
~~ 

If the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under 
"Preparation of Trouble-shootingn at page EF-32. 
1st step 

Check that check engine lamp goes on when ignition YES 
System is normal. 

switch is turned ON. 

NO 

Check ECU. 
(See page 

Check that check engine lamp goes on when Check that there is OK EF-70.) 

terminal @ of check terminal is shorted with ground cootinuity between ECU 
terminal, using following SST. YES terminal @ and body 

SST: 09991-87702-000 ground, between ECU 

NO 
terminal CD. and body 
ground and between 
check connector terminal 
0 and ECU terminal @. 

JBAD 
Repair or replace I 

Check bulb, fuse and wiring between ECU and I ignition switch. 

BAD 

Repair or repla(;:e. I 

EF-30 
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• ...-. Check t'lat check engine lamp goes off when engine YES I System is normal I 
starts. 

NO L Repair or replace I 
BAD 

Check that diagnosis code number is indicated when J Check wiring between ECU and check engine lamp I T terminal of check terminal is shorted with ground NO I for short circuit 

terminal. OK 

YES 

PerfOrm trouble shooting acCOf'ding to diagnosis I Check ECU (See page EF-70.) I 
codes. 

YES • OK 
After trouble shooting according to diagnosis codes Check diagnosis code again I has been performed. start engine. Check that check NO 
engine lamp goes off. 

YES 

I System is normal. Erase diagnosis code. I 

• 
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TROUBLE SHOOTING WITH VOLT/ 
OHMMETER 
PREPARATION OF TROUBLE SHOOTING 
1. DisconneC1 the battery ground cable from the negative (-) 

terminal of the battery. 
2. Remove the ECU cover. 
3. Disconnect the engine harness from ECU. 
4. Connect ttle following SST between the engine wire and the 

ECU. 
SST: 09842-87204-000 

5. Reconnec: the battery ground cable to the negative(-) terminal of the battery. 
CAUTION: 
• After completion of the inspection, before the SST is removed, be sure to disconneC1 the battery ground 

cable from the negative(-) terminal of the battery. 
After the engine harness has been connected to the ECU, reconnect the battery ground cable to the 

• 

negative (-)terminal of the battery. • 
• Before using the SST, be sure to check to see if short or open wire exists between the terminals. 

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. Prior to the check, ensure that the battery voltage is 11 V 

or more when the ignition switch is turned ON. 
4. If any problem is encountered during this check, see the 

section under "Trouble Shooting for EFI EleC1ronic Cir
cutt with VoiVOhmmeter." 

CAUTION: 
• For the trouble shooting, use a voiVohmmeter whose 

internal impedance is more than 10 kn!V. 
Use of a volt'ohmmeter whose internal resistance is 
I 0 kOIV or less may cause ECU malfunction and/or 
misjudgment. 

• No terminal except for the specified terminal should be 
connected. Failure to observe this caution may cause 
ECU mal!unC1ion. 

EF-32 
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ECU CONNECTORS 

No Contents of connection No. Contents of connection 

1 Power ground 15 CIX)ling water temperature sensor 

2 Injector 16 Power ground 

3 Battery +B (Main relay) 17 Injector 

4 Battery +8 (Back~up) 18 Battery +B (Main relay) 

5 Idle-up VSI 19 Check engine lamp 

6 Feedback check terminal 20 Fuel pump relay 

7 Ignition coil (negative) 21 Engine ground 

8 Starter switch 22 Pressure sensor ground 

9 Test terminal 23 Air conditioner 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 Sensor ground 

14 Intake air temperature sensor 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ECUslde 

• EF-33 
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Voltage at ECU wiring connectors • No Terminal code STD voltage (V) Conditions See 
(SST terrrinal) page 

@-® All time EF-36 Negative 
Approx battery 

1 
@-® voltage Ignition switch ON EF-37 

®-® Ignition switch ON EF-37 

@-@ 4.5- 5.5 Ignition switch ON EF-38 

2 When atmospheric pressure is @-® 3.2- 4.0 Ignition switch ON 101.3 kPa (760 mmHg) EF-38 

3 ®-® Approx battery 
Ignition switch ON EF-40 voltage 

4 @-@ 0.40- 0.65 Ignition switch ON After engine has fully warmed up 
EF-41 Cooling water temperature: 80 - OOOC 

Voltage changes When engine speed is held at for two 
5 @-® more than 8 Ignition switch ON minutes after engine has fully warmed EF-42 times within 10 

seconds 
up: • 

I Approx battery Ignition switch ON Throttle valve fully closed 
@-® voltage 

7 Less than 1V Ignition switch ON Throttle valve fully opened EF-43 

Less than 1V Ignition switch ON Throttle valve fully closed 

®-® Approx battery 
voltage 

Ignition switch ON Throttle valve fully opened 

8 @-® 0.9-3.0 Ignition swrtch ON 
Air temperature inside surge tank: EF-46 20°C 

0- Approx 
When vehicle is moved: 

9 @-® Ignition switch ON (Voltage changes 4 times while vehicle EF-47 
battery voltage moves 1.5m) 

10 ®-® 6- 15 When ignition switch is set to ST position: EF-45 

Approx battery 
When engine rotating, air conditioner 

®-® Ignition switch ON switch turned ON and compressor EF-49 
voltage operating: • 11 
Less than 1.0V Ignition switch ON Throttle valve fully closed EF-49 

®-®> Approx battery 
voltage 

Ignition s'Wit:ch ON Throttle valve fully opened EF-49 

"""''""" 

• 
EF-34 
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• TROUBLE SHOOTING EFI ELECTRONIC CIRCUIT WITH VOL T/OHMMERTER 

• 

• 

• 

NOTE: 
The trouble shooting procedures described in this section are ones designed for the inspection for each 
system. 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, tt 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 troubles are caused 
by short circuits 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 attributed to the old ECU by installing the old ECU again. 
When you perform the inspection of wirings, see the section under "Harness & Wiring Diagram." 

·--\ 
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No. Terminals Trouble 

@-@ No specified voltage 

Conditions 

At all times (But, voltage drops during engine 
starting period.) 

®-@ 1---::---:::-----1 No specified voltage Ignition switch ON 
@-@ 

Ignition SWl!C:h ,.---. 

.!,G, ECU 

~:;~ ~~~··~~~"P;ft~:':::::::::::::c~@) 10A @I 

'TN'Ft ® 

g No2 ~@ 
10A .,. + 

'----

STD voltage 

Approx battery 
voltage 

Approx battery 
voltage 

If the SST (09842-87204-000) has not been tnstalled yet, tnstall the SST, refernng to the sectton under 
"Preparation of Trouble-shooting" at page EF--32. 

@-@ 

CD There is no voltage between SST terminals@ and @. 

Ch8ck that there is voltage between SST terminal @ and body 
ground. 

NO 

Check wiring between SST terminal @ 
and body ground. 

Check fuses, fusible link and wiring hamess. 

BAD 

EF--36 

(j) 

• 

• 

• 

• 
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• @or®-® (j) 

I <D There is no voltage between SST terminal ® or @ and @. I C2J 

I ® Check that there is voltage between SST term'1nal ®or @ and I body ground when ignition switch is turned ON. 

NO OK 

I® Check wiring between ECU terminal @ 

I 
@ 

and body ground. 

BAD l OK 
® 

I Check ECU I 
(See page EF-70.) 

• Repair or replace. 

I Check fuses, fusible links and wiring harness. I 
@ 

OK jBAD 

® 
Repair or replace. 

I Check EFI main relay. (See page EF-52.) I 
BAD 

I Replace. I _, 
• 

• EF-37 
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No. Terminals Trouble Conditions STD voltage 

@-@ Ignition switch ON 4.5-5.5 

2 No specified voltage Ignition switch ON 
@-® At time of atmospheric pressure of 101.3 kPa 3.2-4.0 

(760mmHg) 

ECU 

@ 

Pressure @ 
Sensor @ 

I 

'-----' 

If the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under 
•preparation of Trouble-shooting" at page EF-32. 

<D There is no voltage between SST terminals @ and @. 

® Check that there is voltage between SST terminals ®or @ and @. 

NO BAD 

Refer to "Trouble shooting, No. 1 ®- @." 
(See page EF-37.) 

BAD 

Repair or replace. 

Check wiring between ECU and pressure sensor. 

BAD OK 

Repair or replace. 

OK 

CheckECU. 
(See page EF-70.) 

EF-38 

(j) 

CJ 
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• @-@ (]) 

I <D There is no voltage between SST terminal @ and @. I 

I ® Check that there is voltage between SST terminal @ and @. I 
OK j BAD 

I ® Refer to "Trouble shooting, No.2@-@.- I 
(See page EF-$.) 

!BAD ® 
[SZJ 

I Repair. I 

I Check wiring between ECU and pressure sensor. I 

• OK ]BAD 

I Repair or replace. I 

I Check pressure sensor. (See page EF--62.) I ® 
OK 

[SZJ 

I Check ECU (See page EF-70.) I 

"''""''"' 

• 
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No. Terminals Trouble Conditions STD voltage 

3 a>-® No specified voltage Ignition switch ON Approx battery 
Ground voltage 

""""""" 
lgnQtch To spark plug ECU 

~ 

~ 
® 

1f 

0; f--
r::Tc 

Battery 0 

_L r ® 

= 
II the SST (09842-87204-000) has not been Installed yet, Install the SST, refernng to the sect1on under 
MPreparation of Trouble-shooting" at page EF-32. 

<D There is no voltage between SST terminal (!)and @. (j) 

Check wiring between SST terminal IG (i) and body ground. 

OK BAD 

Repair or replacl:l. 

EF-40 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

EFISYSTEM 

No. Terminals Trouble Conditions STD voltage 

4 G-<il No specified voltage Ignition switch ON ~ Coolant temperature 
80- oooc 0.40- 0.65 

'EcU 

Water 
ill> 

temperatur 
sensor 

® 

r @ 

~ 

If the SST {09842-87204-000) has not been installed yet, install the SST, referring to the section under 
"Preparation of Trouble-shooting• at page EF-32. 

I G) There is no specified voltage between SST terminals @ ard ~ I (j) 

I® Check that there is voltage between SST terminals ® or@ and ®. I 
OK j BAD 

I Refer to "Trouble Shooting, No.1®-@." I {See page EF-37.) 

I Check water temperature sensor. (See page EF-56.) _I ® 
OK t BAD 

@ 

I Replace water temperature sensor. I 

I Check wiring between ECU and water temperature sensor. I 
OK !BAD 

I Repair or replace. I 

I Check ECU. (See page EF-70.) I 

EF-41 
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No. Terminals Trouble Conditions STD voltage 

When engine speed is Voltage changes 

5 @-® No voltage changes Ignition switch ON 
held at 3000 rpm for two more than 8 
minutes after engine has times within 10 
been fully warmed up: seconds. 

ECU 

Oxygen sensor @ 
~ 

.r-® 
'---

If the SST (09842-87204-000) has not been 1nstalled yet, mstall the SST, refernng to the sectiOn under 
~Preparation of Trouble-shooting" at page EF-32. 

There is no change in voltage between SST terminals @ and @ 
when engine speed is held at 3000 rpm for two minutes 
after engine has been fully warmed up: 

Check wiring between ECU and oxygen sensor. 

OK BAD 

BAD 

Check oxygen sensor. (See page EF-68.) 

OK 

EF-42 
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No. Terminals Trouble Condition STD voltage 

More than 5 V Ignition switch ON 
Throttle valve fully 

Less than 0.5 V closed 
®-@Ground 

No specified voltage Ignition switch ON Throttle valve fully Approx. battery 

7 
opened voltage 

No specified voltage Ignition switch ON Throttle valve fully Approx. battery 
erased voltage 

@-@Ground 

More than 5 V Ignition swrtch ON Throttle valve fully 
Less than 0.5 V opened 

""""""" 
-' 

- when fully closed 
-~ wflen fully opened 

Throttle 
position 
sensor ECU r_2:'\ 

® 

t I 
e:::-~ @ 

- @ 

~ 

If the SST (09842-87204-000) has not been Installed yet, 1nstall the SST, refernng to the sect1on under 
~Preparat'ron of Trouble-shoot'rng" at page EF-32 . 

EF-43 
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I <D There is no specified voltage between SST terminals @ and @. l 

r @ Check that there is voltage between SST terminals @ or aH and @.j 
OK -rBAD 

~~--------~--~ 

I Refer to "Trouble Shooting, No. 1 ®- @." I 
(See page EF-37.) 

r Check throttle position sensor. (See page EF-61.) I 
OK 

r Replace. I 

I Check wiring between ECU and throttle position sensor. I 
OK TBAD 

~~------------~ I Repair or replace. j 

r Check wiring between throttle position sensor and body ground. I 
l OK 

Check ECU. (See page EF-70.) 

EF-44 

• 

• 
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• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

• @-® 

I (j) There is no specified voltage between SST terminals @ and @. _I 

I ® Check that there is voltage between SST terminals ® or @ and @. I 
OK J BAD 

l Refer to "Trouble Shooting, No. 1@-@." I (See page EF-37.) 

I Check throttle position sensor. {See page EF-61.) I 
® 

OK l BAD 

I Replace . I 

• I Check wiring between ECU and throttle position sensor. I 
OK 1 BAD 

L Repair or replace. J 
l BAD 

I Check wiring between throttle position sensor and body ground. I 
OK 

I Check ECU. (See page EF-70.) I 

• 

• EF-45 
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No. Terminals Trouble Conditions SID voltage 

a @-~ No specified voltage Ignition switch ON I Air temperature inside 
surge tank 20"C 1.5. 3.0 

"""'""" 
ECU 

I 
Intake air 1 ® temperature J 

sensor r ® 

'----' 
-If the SST (09842-87204 000) has not been Installed ye~ 1nstall the SST, refernng to the sect1on under 

~Preparation of Trouble-shootingn at page EF-32. 
,.,.,.,_ 

I<D 
There is no specified voltage between SST terminals @ and @ 

I 
<D 

when ignition switch is turned ON. 

I ® Check that there is voltage between SST terminals ® or @ and @. J 

OK ]No 

I Refer to yTrouble Shooting, No. 1@-@." I (See page EF-37 .) 

I Check intake air temperature sensor. (See page EF-59.) I ® 
OK 

_ _l_ BAD 

I Replace intake air temperature sensor. I 
J Check v.iring between ECU and intake air temperature sensor. I 

OK l BAD ® 

I Check ECU. I I Repair or replace. I 
{See page EF-70.) 

""""'""" 
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No. Terminals Trouble Conditions STD voltage 

9 @-@ No vo!tage changes Ignition switch ON ~ When vehicle is 0 - Approx battery 
moved slowly: voltage 

~-
'EcU 

Vehicle speed sensor 

~\ 

l \ ------=:::: > ® 

@Magnet 

.f" @ Speedometer 
shaft 

If the SST (09842-87204-000) has not been 1nstalled yet, Install the SST, refernng to the sect1on under 
"Preparation of Trouble-shooting" at page EF-32. 

l(j) No change in voltage occurs between SST terminals @ and @ I 
when vehicle is moved slowly with ignition switch turned ON. 

I ® Check that there is voltage between SST terminal ® or @ and ®. \ 
No l 

I Refer to "Trouble shooting, No. 1@-@." I (See page EF-37.) 

I Check wiring between ECU and vehicle speed sensor. I 
OK l BAD 

I Repair or replace. I 

I Check wiring between vehicle speed sensor and body ground I 
OK 1 BAD 

Repair or replace. 

[ Check vehicle speed sensor. I 
OK 

<D 

® 

I Check ECU. j I Replace vehicle speed J 
(See page EF-70.) sensor 

• '------------' L--" _ ____j 
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Terminals 

@-@ 

Trouble Conditions 

No specified voltage Ignition switch ST position 

Fusible link 

1.25 

SID voltage 

More than 6V 

ECU 

If the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under 
~Preparation of Trouble-shooting" at page EF-32. 

I (j) There is no voltage between SST terminals H and U when ignition I 
switch is set to ST position. <D 

1 Check starter operation. I 

BAD OK 

l Check wiring between ECU and starter terminal. I 
OK j BAD 

l_ Repair or replace. J 

I Check and repair wiring between ECU terminal I 
®and body 

1 Check battery, ·fusible link, ignition switch and starter. I 
]BAD 

Repair or replace. 

EF-48 
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No. Tenninats Trouble 

@-@ No specified voltage Ignition switch ON 

11 

Ignition switch ON 

®-® No specified voltage 

Ignition switch ON 

Conditions 

Wrth engine rotating, 
air conditioner SWitch 
turned ON and 
magnet clutch turned 
ON: 

Throttle valve fully 
closed 

Throttle valve fully 
opened 

EFISYSTEM 

STD voltage 

Approx battery 
voltage 

Less than 0.5 V 

Approx battery 
voltage 

.,.,..,"" 

Throttle pos~ion 
sensor 

If tile SST (09842-87204-000) has not been installed yet, install the SST, referring to tile section under 
~Preparation of Trouble-shootingn at page EF-32. 

EF-49 
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@-@ 

I (j) There is no voltage at SST terminals @ and @ when compressor 
of air conditioner is operated. 

I® Check that there is voltage between SST terminal @ and body 
ground. 

No l OK 

I Check wiring between ECU terminal @ and body 
ground. 

I Check magnet clutch operation. 

BAD l OK 

l Check and repair wiring between ECU terminal 
@ and amplifier. 

Check atr conditioner system. 

I 

I 

I 
I 

I 

I CD There is no voltage between SST terminals @ and ® when ignition J 
switch is turned ON. (Throttle valve opened) J 

J ® Check that there is voltage between SST terminal ®or@ and @. J 

OK j_ No 

I Refer to "Trouble shooting, No. 1(ID-®." I (See page EF-37.) 

I Check throttle position sensor. (See page EF-61.) I 
OK l BAD 

I Replace throttle position sensor. I 

I Check wiring between ECU and throttle position sensor. I 
OK l BAD 

I Repair or replace. I 

I Check wiring between throttle position sensor and body ground. I 
OK 

I Check ECU. (See page EF-70.) I 

EF-50 

(j) • 
WFE90-EF104 

® 

• 
<D 

® 
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ELECTRONIC CONTROL SYSTEM 
LOCATION OF ELECTRONIC CONTROL PARTS 

T 

Idle up 
vsv 

Pressure 

Fusible link block Intake air 
temperalJre 
senser 

LH.D. vehicle 

EF-51 
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Water temperature senser 
Ignition coil 

sensor 
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MAIN RELAY 

ACC 
~ 

Fuse Main relay 
IG,o-- EFI No.2 CD 

IG2 "'" 
Fuse @ @ 

EFI No.1 

Fusible link 

/ 
r-' Battery 

r 

' ' .L 

~ 

Inspection of EFI main relay 
1. Check of main relay operation 

Turn ON the ignition switch. Check to see if you can hear 
a relay operating sound or if you can feel operating vibra
tions when a screwdriver or the like is brought into contact 
with 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) Remove the main relay from relay box. 
(2) Check that there is continuity between the terminals CD 

and®. 
(3) Check that there is no continuity between the terminals 

®and@. 
(4) Check that there is no continuity between the terminals 

CD and @ and also between the terminals CD and @. 
(5) 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. 

3. Inspection of relay operation 
(1) Apply the battery voltage across the terminals (j) and 

®. 
(2} Check that there is continuity between the terminals® 

and@. 

If the operation test results do not conform to specifications, 
replace the relay. 

EF-52 
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• 
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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 

5. Install the main relay to the relay box. Attach the cover. 

INJECTOR RELAY 

o ACC 

o IGt 

Inspection of injector relay 
1. Check of injector relay operation 

Turn ON the ignition switch. Check to see if you can hear 
a relay operating sound or if you can feel operating vibra
tions when a screwdriver or the like is brought into contact 
with 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) Remove the injector relay from the relay box. 

Chec~ that there is continuity between the terminals CD 
and®. 

EF-53 
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WFE9Q.EF112 

Injectors 

(j)o ;-·, :-: 
:: :: 
:.: :.~ 

® - @ 

WFE90-EF115 
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----~C=h-e-c~k-t~h-a-t~~e-re~is_n_o __ c_o_n~ti-nu-i~~-be~lw--ee--n-th~e--~-r-m~in-a~ls----;:::::::::::::::::::::::::::~4lt 
®and@. 
Check that there is no continuity between the terminals 
<D and ® and also between the terminals CD and @. 
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. 

3. Inspection of relay operation 
(1) Apply the battery voltage across the terminals (j) and 

®. 
(2) Check that there is continuity between the terminals® 

and@. 

1f the operation test results do not conform to specifications, 
replace the relay. 

4. If the injector 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) lgnmon switch 
(4) Wiring and wiring connector 

5. Install the injector relay to the relay box. Attach the cover. 

FUEL PUMP RELAY 

Fusible IGSW EFI fuse 
link No.2 

Fusible EFI fuse 
link No.1 

Battery 

WfE90.CF116 

• 
WF£90.EF117 

• 
@ 

@ 

~--------------------------~==· WFE!IC-EFI18 
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Inspection of fuel pump relay 
1. Check of fuel 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 wm 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. 

2. Inspection of relay continuity 
(1) Check that there is continuity between the terminals <D 

and®. 
(2) Check that there is no continuity between the terminals 

@and@ . 

(3) Check that there is no continuity between the terminals 
<D and ® and also between the terminals <D and @. 

(4) Check that there is no continuity between the term·,nals 
® and @ and also between the terminals ® and @. 

If the continuity test results do not conform to specifications, 
replace the relay. 

3. Inspection of relay operation 
(1) Apply the battery voltage across the terminals CD and 

® 
(2) Check that there is continuity between the terminals@ 

and@. 

If the operation test results do not conform to specifications, 
replace the relay. 

4. If the fuel pump relay persists to be inoperative after the 
checks 1 through 3 have been performed satisfactorily, 
check the following items. 
( 1) Fusible links 
(2) lgnnion switch 
(3) Fuses 
(4) Main relay 
(5) Wiring and wiring connector 
(6) ECU 

EF-55 
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WATER TEMPERATURE SENSOR 

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 discon

nect or connect the connector. 

2. Start the engine. Read the resistance at the time when the 
engine is wormed up fully. 

Resistance: 0.32 ± 0.1 k!l at sooc 

If the measured resistance will not conform to the specifica
tion, remove the water temperature sensor and periorm the 
unit inspection. 

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 

EF-56 
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• 
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Water temperature sensor removal and unit test 
1. Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 
2. Drain the cooling water. 

3. Distributor removal 
(1) Turn the crankshaft, until the mark on the crankshaft 

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°. 

(2) Remove the spark plug wires from the distributor cap. 
NOTE: 
• Be sure to remove the spark plug wire by holding the 

rubber grommet Never pull out the cord section. 

(3) Disconnect the distributor connector. 
(4) Disconnect the vacuum hoses from the vacuum advan

cer. 
(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. 

4. Removal of water temperature sensor 
(1) Remove the water temperature sensor connector. 
(2) Remove the water temperature sensor . 

EF-57 
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5. Unit check 
(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 oc Resistance (k.Q) 

80 0.322 ± 0.1 
60 0.584± 0.2 
40 1.140±0.3 
20 2.450± 0.5 

If the resistance will not conform to the specifications, 
replace the ter 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 to the cylinder. Connect the connec
tor. 
Tightening Torque: 24.5 - 34.3 N-m (2.5 - 3.5 kgf-m) 

NOTE: 
• The new sensor is coated with sealer. Hence, when the 

sensor is replaced with a new one, first remove the 
sealer thoroughly. Then, wind the seal tape. Also, be 
sure to clean the threaded holes at the cylinder head 
side. 

(2) Distributor installation 
<D Replace the distributor "0" ring with a new part. 
® With 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 bolt 
hole of the cylinder head comes at the center of the 
elongated hole for the distributor bolt. Then, torque 
the distributor set bolt. 

® Connect the vacuum hoses to the vacuum advan
cer. 

@ Connect the distributor connector. Install the con
nector to the clamp. 

@ Connect the high-tension cords to the distributor 
cap. 

EF-58 
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(3) Connect the ground cable terminal to the battery nega-
tive(-) terminal. 

(4) Fill cooling water. 
(5) Adjust the ignition timing. 
(6) Start the engine. Ensure that no water or oil leakage is 

present. 
(7) Check the oil level. 

INTAKE AIR TEMPERATURE SENSOR 

LL ,----= 
~ 

r-- = 
'---

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 connector 

section, unlock the lock and pull out the connector. 

2. Remove the intake air temperature sensor . 

EF-59 
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3. Immerse the heat sensing section of the intake air 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. 
If the measured resistance will not conform to the specifica
tions, replace the intake air temperature sensor. 

Specifications 

Water temperature ·c Resistance (k.n) 
60 0.584±0.2 
40 1.140±0.3 
20 2.450 ± 0.5 

4. Check that there is no continuity between each terminal of 
the intake air temperature sensor and the sensor body. 
If there is continuity, replace the intake air temperature 
sensor. 

5. Install the intake air temperature sensor to the surge tank 
with a new gasket interposed. 

Tightening Torque: 29.4 - 39.2 N·m (3.0 - 4.0 kgf-m) 

6. Connect the intake air temperature sensor connector. 

EF-60 
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• THROTILE POSITION SENSOR 

Throttle position sensor 

• 

Inspection of throttle position sensor 
1. Remove the air chamber (See page EM-17.) 

• 2. Unlock the throttle position sensor connector and discon
nect it. 

• 

CAUTION: 
• When disconnecting the connector. care must be exer

cised to ensure that no excessive load is applied to the 
throttle position sensor. 

3. Measure the resistance between the terminals of the throttle 
position sensor. 
(1) Measure the resistance between @ and ® under the 

following conditions. 

Throttle valve closed fully 29 kQ. or less at 2Q<'C 

Throttle valve opened fully 1000 kn or more 

If the measured resistance does not conform to the 
specification, replace the throttle body. 
CAUTION: 

Be very careful not to damage the terminal. 

EF-<31 
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(2} Measure the resistance between @ and ® under the 
following conditions. 

Throttle valve closed fully 1000 k.Q or more 

Throttle valve opened fully 29 kO: or less 

If the measured resistance does not conform to the 
specification, replace the throttle body. 
CAUTION: 
• Be very careful not to damage the terminal. 

4. 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 throttle 
position sensor. 

5. Install the air chamber (See page EM-22.) 

PRESSURE SENSOR 

Samiconductor !ypn pressure convr.rling element 

INSPECTION OF PRESSURE SENSOR 
Measurement of output voltage of pressure sensor 
1. Connection of SST 

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

(2) Remove the ECU cover. 
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(3) Connect the following SST between the ECU and the 
engine wire. 
SST: 09842-87204-000 

NOTE: 
• Before the SST is installed, be sure to perform continuity 

and short tests between the SST terminals. 

(4) Reconnect the ground cable terminal to the negative 
(-) terminal 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 Atmospheric 

Altitude (height above sea 
pressure Voltage V 

level) m 
kPa(mmHg) 

0 101.3 (760) 3.2-4.0 

500 95.5 (716) 3.1-3.8 

1000 89.9 (674) 3.0-3.6 

If the measured voltage does not conform to the specifica
tion, measure the voltage between the SST terminals@ and 
®. Ensure that the measured voltage is within a range of 
4.5 to 5.5 volts. Then, proceed to replace 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 
trouble with the wiring, check the ECU. 
(2) Disconnect the rubber hose connected to the pressure 

sensor. Apply a negative pressure of 26.7 kPa (200 
mmHg) 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) . 

EF--63 
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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. 

(3) Remove the MityVac from the pressure sensor. 
(4) Connect the rubber hose disconnected in the step (2) 

to the pressure sensor. 

3. SST 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 glove compartment box to the instrument 

panel. 
(5) Reconnect the ground cable terminal to the negative 

(-) terminal of the battery. 
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IDLE-UP VSV 

Heater. fuse 
20A 

Ignition switch 

Unit inspection of idle-up vsv 
1. Detach the idle-up VSV assembly from the bracket. 

Disconnect the idle-up VSV connector . 

2. Measure the resistance between the idle-up VSV terminals. 

I Specified value ) 30 - 500 at 20"C 

If the resistance will not conform to the specification, 
replace the idle-up VSV . 

EF-65 
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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 13.3 kPa (100 mmHg). 
If no negative pressure is applied, replace 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 becomes zero. 
During this check, a voltage should be applied to the con
nector side. 

5. Connect the disconnected rubber hose to the idle-up VSV. 
Attach the idle-up VSV to the bracket. 

Check of idle-up vsv conb'ol 
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: 09842-87204-000 

NOTE: 
• Before the SST is installed, be sure to perform continuity 

and short tests between SST terminals. 

EF-66 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

4. Reconnect the ground cable terminal to the negative (-) 
terminal of the battery. 

5. With the engine running, measure the voltage across the 
SST terminals ®and @ . 

No. Condition 

1 Engine has warmea up fully after starting. 

2 Defogger ON 

3 Headlamps ON 

4 Blower fan motor operating 

EFISYSTEM 

Measured voltage 

Less than 3V 

The measurement should not be performed when plural conditions of those described above are met 
concurrently. 
If the check results will not conform to the requirements given in the table above, check and repair the 
following sections . 

No. Check item 

1 Check water temperature sensor-related parts. (See page EF-56.) 
Check ECU. {See page EF-70.) 

Check to see if battery voltage is applied to between SST terminals @ and @ when defogger switch and/or 

2, 3 
headlamp switch is turned ON. 
If battery voltage is applied, check ECU. 
If no battery voltage is applied, check wiring from ECU 0 terminal to defogger switch and/or headlamp switch. 

4 O"teck and repair wiring between blower fan motor switch and idle-up VSV. 

6. SST 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. 
(5) Reconnect the ground cable terminal to the negative 

H terminal of the battery. 

EF--67 
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OXYGEN SENSOR 

Inspection of oxygen sensor 
1. Unit i of oxygen sensor 

(1) Disconnect the oxygen sensor connector. 

(2) Start and warm up the engine completely. 
(3) Connect a voltmeter to the connector of the oxygen 

sensor. 
(4) Depress the accelerator pedal. At this time. ensure that 

the reading of the voltmeter is 0.45 V or more. 
Replace the oxygen sensor with a new part if the read
ing is not 0.45 V or more. 

(5) Remove the voltmeter from the oxygen sensor connec
tor. Reconnect the connector. Install the connector to 
the claTllp. 

2. System inspection of oxygen sensor 
(1) Remove the cap of the check connector. Connect the 

following SST to the check connector. 
ssT: 09991-snoz-ooo 
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(2) Start and warm up the engine completely. 
(3) Connect the test terminal (brown) of the SST to the 

ground terminal (black). 

(4) Connect a vo~meter to the output terminal (green) of the 
SST . 

(5) Hold the engine speed at 3000 rpm. 
(6) After a lapse of 2 minutes. ensure that the reading of 

the voltmeter connected in the step (4) changes e'1ght 
times or more for 10 seconds. 
If the change in voltage fails to occur eight times or 
more, check the diagnosis code. Replace the oxygen 
sensor if no malfunction code is memorized. 

(7) Stop the engine. 
(8) Remove the SST which was connected to the check 

connector. Attach the cap to the check connector. 
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ELECTRONIC CONTROL UNIT (ECU) 

Inspection of ECU 
1. Measurement of ECU input/output voltage 

NOTE: 
• The wiring circuit of the EFI can be checked by measur

ing the voltage and resistance at the ECU connector 
terminals. 

• The measurement of voltage should be conducted while 
all of the connectors are connected. 

• Make sure that ·the battery voltage is 11 V or more when 
the ignition switch is turned ON. 

( 1) Disconnect the battery ground cable from the negative 
tenminal H of the battery. 

(2) Remove the ECU cover. 
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(3) Connect the following SST between the ECU and the 
engine wire. 
SST: 09842-87204-000 

NOTE: 
• Before the SST is connected, make sure that no open 

wire and/or no short exists between the SST terminals. 

(4) Connect the battery ground cable to the negative (-) 
terminal of the battery. 

(5) Measure the voltage between the terminals under each 
condition shown in the table below. 
Replace the ECU if the engine shows abnormality 
despite the fact that all measured results are normal. 
If the measured results are abnormal, check the mal
functioning system. Repair or replace the malfunction
ing part. 
Replace the ECU if no abnormality exists in the wiring 
system. 

NOTE: 
The measurement should be carried out at the measur
ing terminals of the SST . 
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Voltage or resistance at ECU wiring ccnnectors • Terminals 
STD voltage or Conditions ! Remedies resistance 

<D-® Less than 10 Ignition switch OFF Proceed to flow 
chart®. 

Less than 1V Ignition switch OFF (after more than one minute) 
Check power ®-® Approx battery Ignition switch ON supply. 

vottage 

Less than 0. 1V Ignition switch OFF (after more than ten seconds) 
Check power ®-® Approx battery Ignition switch ON supply. 

voltage 

@-@ Approx battery At all times (Measured voltage is lower than specified voltage Check power 
voltage only at during starting period.) supply. 

Approx battery Engine fully warmed up. All accessory switches turned OFF. Check power 

®-® 
voltage supply. 

Less than 3V Idle-up VSV ON Check idle-up 
VSV control. 

4.5- 5.5V Proceed to flow 
Ignition switch ON. Terminal T shorted with ground terminal. chart®. • 
Throttle valve fully closed. Check diagnosis 

®-® Less than 1V code. 

0 - 4.5 to 5.5V Ignition switch ON. Terminal T shorted with ground terminal. Oxygen sensor (Measured Engine revolution speed held at 3000 rpm after it has fully 
voltage varies.) warmed up. system 

Less than 0.1V Ignition switch OFF 

(!)-@ Check power 
Approx battery Ignition switch ON supply. 

voltage 

@-® 
Less than 0.1V Ignition switch OFF Check power 

More than 6v When ignition switch is set to ST position supply. 

Less than O.W Ignition switch OFF 
Check T-terminal ®-® Approx battery wiring. 

voltage Ignition switch ON 

Less than O.SV Ignition switch ON. Throttle valve fully closed. 
Throttle position @-® Approx battery Ignition switch ON. Throttle valve fully opened. sensor system. 

voltage • 
Less than 0.1V 

Ignition switch ON. Headlamp switch and/or defogger switch 

0-® 
OFF. Check idle-up 

Approx battery Ignition switch ON. Headlamp switch and/or defogger switch VSV control. 

voltage ON. 

@-@ 
Less than 0. W Ignition switch OFF Check vee 

4.5- 5.5V Ignition switch ON wiring. 

@-® 3.2- 4.0V Ignition switch ON. Atmospheric pressure is 101.3 kPa Check pressure 
(760 mmHg). sensor. 

Check intake air 
6-~ 1.5- 3.0V Ignition switch ON. Air temperature inside surge tank: 20~ temperature 

sensor. 

Check cooling 

@-@ 0.4- 0.65V Ignition switch ON. After engine has been warmed up fully. water 
(Cooling water temperature: 80 - 90"C) temperature 

sensor. 

WfE90.EF1B2 • 
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• Terminals STD voltage or Conditions Remedies resistance 

@-CD Less than 111 Ignition switch OFF Proceed to flow 
chart®. 

Less than 1V Ignition switch OFF {after more than one minute) Check/repair 
@-@ Approx battery injector power 

voltage 
Ignition switch ON supply. 

Less than O.W Ignition switch OFF Check and repair 
@-@ Approx battery ECU power 

voltage Ignition switch ON supply. 

Less than 3V Ignition switch ON (Check engine lamp illuminated.) Check power 
@-@ Approx battery 

supply for check 

voltage 
Engine is rotating. (Check engine lamp not iUuminated.) engine lamp. 

Less than 1V Ignition switch ON. Fuel pump is operating. Check/repair fuel 
®-® Approx battery 

pump power 

voltage 
lgnitton switch ON. Fuel pump is stopped. supply. 

®- Less than 0.20: Ignition switch OFF C~kground 
Engine ground wmng. • 

@-@ Less than 0.2!2 Ignition switch OFF Replace ECU. 

@-@ Approx battery Engine is rotating. Air conditioner compressor is rotating. Check air 
voltage (Genuine air conditioner-equipped vehicle) conditioner wiring. 

0-Approx battery 
Ignition switch ON 

Check speed ®-® When vehicle is moved. (Measured voltage changes four times voltage for movement of 1.5m.) sensor. 

4.5-5.5¥ Ignition switch ON. Throttle valve tully closed. Check throttle ®-@ position sensor. 
Less than 0.5¥ Ignition switch ON. Throttle valve fully opened. 

Less than 0.1¥ Ignition switch ON (after more than 60 seconds) Check oxygen 
sensor. 

®-@ Voltage varies After engine has warmed up fully. When engine revolution is Check fuel within held at 3000 rpm for more than two minutes: system. 0-1.0V 

@-@ Less than 1n Ignition switch ON Proceed to flow 
chart®. • """'"""' 
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ECU replacement 
1. Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 

2. Remove the ECU cover. 

3. Disconnect the engine wire connector from the ECU. 

4. Remove the ECU from the cowl panel by removing the 
attaching screws. 

5. Install a new ECU to the cowl panel. 
CAUTION: 
• Do not touch with the bracket screws mounted on the 

ECU proper. This tampertng will cause an ECU malfunc
tion. 

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. 
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FUEL SYSTEM 
FUEL PUMP 

~ 
~ 

if ~ 

u: 

-:-

EFI fuse No. 1 

EF! fuse No. 2 
Sub-fuse box 

7 

EFISYSTEM 

Magnet 

- ,, 

Filter 

ECU 

Main Relay 
® 

@ 

Fuel pump 

Check terminal 

Fuel pump terminal 
I 

Ground 
terminal 

WFEOO.EF189 
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IN-VEHICLE INSPECTION 
Check of fuel pump operation 
1. Connection of SST (09991-87702-000) 

(1) Detach the check connector 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 follow
ing parts. Repair them, as required. 
• Fusible links 
• Fuses 
• Main relay 
• Fuel pump 
• Wiring and wiring connections 

3. SST Removal 
(1) Turn OFF the ignition switch. 
(2) Remove the SST from the check connector. 
(3) Attach the cap on the check connector. 
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Check of fuel pressure 
1. Ensure that the battery voltage is 12 volts 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. 

4. Loosen the union bolt gradually. 
CAUTION: 
• The fuel pressure at the inside of the fuel line is ap

proximately 250 kPa (2.55 kgf/cm') higher than the at
mospheric pressure. Hence, be sure to gradually loosen 
the union bolt so as to prevent fuel from splashing. 
Since the fuel will flow ou~ be certain to place a suitable 
container 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 SST (fuel pressure gauge) between the fuel hose 
No. 1 and the fuel filter by means of the union bolt with a 
new gasket interposed. 

SST: 09268-87701-000 
Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m) 

6. Reconnect the ground cable terminal to the negative (-) 
terminal 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 fuel pump (white/black) to the 

ground terminal (black). 
B. Turn ON the ignition switch . 

EF-77 
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9. Check to see if the fuel pressure conforms to the specified 
pressure. 

Specified Fuel Pressure: 
225.6 - 274.6 kPa (2.3 - 2.8 kgf/cm') 

If the fuel pressure is higher than the specified pressure, 
check and/or 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) If the check results of (1) and (2) are satisfactory. 

replace the pressure regulator. 

If the fuel pressure is lower than the specified pressure, 
check and/or repair the following items. 
(1) Fuel hose and/or pipe for restriction or damage or 

leakage. 
(2) Fuel filter for restriction. 
(3) Check fuel flow rate. 
(4) Pressure regulator. 

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: 
176.5 kPa (1.8 kgf/cm') or more 

If the fuel pressure is lower than the specified pressure, 
check and/or repair the following items. 
(1) Injector 
(2) Pressure regulator 
(3) Fuel hose and/or pipe for damage or leakage. 

11. SST removal 
(1) Turn OFF the ignition key switch. 
(2) Disconnect the ground cable terminal 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 ap

proximately 255.8 kPa (2.5 atm). higher than the atmos
pheric 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 
container or cloth, etc. under the fuel filter so that no fuel 
may get to the resin or rubber parts of the vehicle. 

(4) Remove the SST (fuel pressure gauge). 
SST: 09268-87701-000 
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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: 34.3-44.1 N·m (3.5- 4.5 kgf-m) 

(6) Remove the SST from the check connector. 
SST: 09991-87702-QOO 

(7) Attach the cap on the check connector. 
(8) Reconnect the ground cable terminal to the negative 

(-) terminal 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 volts 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 

container or cloth, etc. under the pressure regulator so 
that no fuel may get to the allemator. 

• Release the inner pressure of the fuel tank by removing 
the fuel filler cap in advance . 
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5. Connect a suitable fuel hose (about 2 meter long) to the 
pressure regulator. 
Reference: 
• This fuel hose is included in the SST (09268-87702-

000). 

6. Insert one end of the fuel hose in a measuring cylinder. 

7. Detach the check connector cap. 

8. Connect the SST (09991 -87702-000) to the check connec
tor. Connect the SST terminal F (White/Black) to the ground 
terminal (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. 

11. Measure the amount of fuel collected in the measuring 
cylinder. 

Specified Amount of Fuel: 235 cm3 or more 

If the fuel amount is less than the specified amount, check 
the fuel filter. 

12. Disconnect the ground cable terminal from the negative(-) 
terminal of the battery. 
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13. Remove the SST (09991-87702-000) from the check con
nector. 

14. Attach the cap on the check connector. 

15. Disconnect the fuel hose connected to the pressure 
regulator . 

16. Connect the fuel retum hose to the pressure regulator. 
Attach the new clips. 

17. Reconnect the ground cable terminal to the negative (-) 
terminal of the battery. 

18. Start the engine. Check to see if any fuel leakage is present. 
Repair any defective part if fuel leakage exists . 
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REMOVAL OF FUEL PUMP 

• 
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1. Disconnect the fuel hose front side from the fuel pump. 
CAUTION: 

-(j) 

• Since the fuel will flow out, be certain to place a suitable 
container or cloth, etc. under the fuel pump. 

2. Disconnect the fuel pump coupler. 
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• 3. Detach the fuel pump bracket by removing the three bolts. 
4. Detach the fuel pump bracket from fuel pump by removing 

the three bolts. 
5. Remove the fuel pump by disconnecting the fuel hose rear 

side. 

INSTALLATION OF FUEL PUMP 
1. Connect the fuel hose rear side to the fuel pump. 

NOTE: 
Ensure that the fuel fitter is installed at the fuel pump 
unltt port. 

• Ensure that the hose clamp is securely installed 

• 2. Install the fuel pump bracket to the fuel pump by tighten the 
three bolts. 

• 

• 

NOTE: 
• Ensure that the two cushions are installed as correct 

position. 

3. Installation of bracket 
(1) Temporarily tighten bolt No.(]). 
(2) Tighten the bolt No.® and No. ®. 
(3) Securely tighten the bolt No. (]). 

4. Connect the fuel hose front and rear side to the fuel pump. 
Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf·m) 

5. Connect the fuel pump coupler. 
NOTE: 
• Ensure that the lead wire is clamped at two position . 
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FUEL TANK AND LINE 
COMPONENTS 

PRECAUTIONS ket and hose band (clip) when 1 Always use a new gas 
1 . . h f I tank or componen s. . 

replac1ng t e ue . ht d securely to the specified 2. Each part should be tlg ene 
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INSPECTION OF FUEL UNES AND CONNECTIONS 
1. Connect the following SST to the check connector. Short 

the terminal F (White/Black) to the ground terminal (Black). 

2. 
3. 

4. 

5. 

6. 

7. 

SST: 09991-87702-000 

Turn ON the ignition switch. 
Check the fuel Jines and connections for cracks, leakage or 
deformation. 
If any crack, leakage or deformation is present, replace or 
repair the part concerned. 
Turn OFF the ignition switch. Remove the SST from the 
check terminal. Attach the cap to the check terminal. 
Check the fuel tank for deformation, cracks or fuel leakage. 
If the fuel tank exhibits any defect, repair or replace the fuel 
tank. 

Check the filler neck for damage or fuel leakage. 
If the filler neck exhibits any defect, repair or replace the 
filler neck. 
Check to see if the hose and tube connections are installed 
as shown in the right figure. 
If any problem is found, repair or replace the parts, as 
required. 

8. Check to see if the fuel tank cap and gasket exhibits 
damage . 
Replace the gasket if it is damaged. Also, replace the fuel 
tank cap if it exhibits damage . 
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FUEL FILTER ELEMENT 

CHECK OF FUEL FILTER 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 suitable fuel hose (about 2 meter long) 
to the pressure regulator. 
REFERENCE: 
• This fuel hose is included in the SST (09268-87702-

000). 

NOTE: 
• Before· the fuel return hose is disconnected, be sure to 

release the inner pressure of the fuel tank by detaching 
the fuel filler cap. 

CAUTION: 
• Since the fuel will flow out, be certain to place a suitable 

container or cloth, etc. under the pressure regulator so 
as to prevent fuel splashing. 
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• 3. Insert one end of the fuel hose in a measuring cylinder. 
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4. Connection of SST (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 

terminal (Black). 
5. Connect the ground cable terminal to the negative (-) ter

minal of the battery . 
6. Turn ON the ignition switch for 15 seconds. Then, turn OFF 

the switch. 

7. Measure the amount of fuel collected in the measuring 
cylinder. Check to see if the measured amount conforms to 
the specification. 

Specified Amount of Fuel: 235 em' or more 

NOTE: 
• If it becomes necessary to bleed air, be sure to conduct 

the measurement at least twice. 

If the fue: amount conforms to the specification, perform the 
operation, starting from the step 18 onward. 
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 . 
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9. Loosen the union bolt gradually. 
CAUTION: 
• The fuel pressure at the inside of the fuel line is ap

proximalely 250 kPa (2.55 kgflcm') higher than the at
mospheric 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 
container 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. 

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 cable terminal to the negative (-) 
terminal 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 cm3 or more 

If the fuel amount conforms to the specification. replace the 
fuel filter. 
If the fuel amount is less than the specified amount, check 
the fuel pump filter for restriction. Then, replace the fuel 
pump as required. 

15. Disconnect the ground cable terminal from the negative(-) 
terminal of the battery. 
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16. Install the fuel hose to fuel filter by means of the union bolt 
with a new gasket interposed. 

Toghtening Torque: 34.3 - 44.1 N·m (3.5 - 4.5 kgf-m) 

17. Disconnect the fuel hose connected to the pressure 
regulator. 

18. Connection of fuel hose to fuel pipe No.2. 
(1) Insert the fuel return hose to the fuel pipe No. 2 until! 

second spool of fuel pipe. 
(2) Securely clamp the fuel hose at 2-5 mm from fuel retum 

hose end with new clip . 
NOTE: 
• Install the fuel return hose in parallel with chassis frame. 

19. Remove the SST from the check connector. 
20. Attach the cap on the check connector. 
21. Reconnect the ground cable terminal to the negative(-) 

terminal of the battery. 
22. Start the engine. Check to see if any fuel leakage is present 

Repair any defective part if fuel leakage exists . 
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PRESSURE REGULATOR 

Pressure 
regulator 

Fuel delivery 

~4F LS -

IN-VEHICLE INSPECTION 
Check the fuel pressure. 

REMOVAL OF PRESSURE REGULATOR 
1. Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 
2. Remove the air chamber assembly (See page EM-17.) 

3. Disconnect the injector connector from each injector. 
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4. Disconnect the fuel hose No. 1 at the delivery p'pe side. 
CAUTION: 
• The fuel pressure at the inside of the fuel line is ap

proximately 250 kPa (2.55 kg/em') higher tllan tile at
mospheric 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 
container or cloth, etc. under the fuel filter so that no fuel 
may get to the resin or rubber parts of the vehicle. 

5. Disconnect the fuel return hose from the pressure regulator. 
CAUTION: 
• Since t11e fuel will How out, be certain to place a suitable 

container or cloth, etc. under the connection so as to 
prevent fuel from splashing. 

NOTE: 
Before the fuel return hose is disconnected, be sure to 
release the inner pressure of the fuel tank by detaching 
the fuel filler cap. 

6. Disconnect the vacuum hose from the vacuum pipe. 

7. Remove the delivery pipe by removing the delivery pipe 
attaching nuts . 
CAUTION: 

Be certain to place a suitable cloth, etc. under the 
delivery pipe so that no fuel gets to tile the electrical 
equipment, such as the alternator and starter, wiring and 
rubber and plastic parts. 

• Be very careful not to drop the injectors. 

NOTE: 
• Leave the injector at the intake manifold side. 

8. Disconnect the vacuum hose from the pressure regulator. 
9. Remove the pressure regulator from the delivery pipe . 
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Inspection of Pressure Regulator 
1. Using the following SSTs, connect the pressure regulator, 

as indicated in the figure. 
SSTs: 09268-87701-000 

NOTE: 

09266-87702-000 
09283-87703-000 

• When connecting the pressure regulator, install a new 
gasket to the union bolt connection and a new "0" ring 
to the "0" ring seal section. Also, attach hose bands to 
the hose connections. 

0 SST 

\ 
Pressure regulator 

2. Connect the ground cable terminal to the negative (-) ter
minal of the battery. 

3. Connection of SST (09991-87702-000) 
(1) Detach the cap from the check connector. 
(2) Connect the SST to the check connector. 
(3) Connect the fuel pump terminal (White/Black) with the 

ground tenminal (Black). 
4. Turn ON the ignition switch. 

5. Check to see if the fuel pressure conforms to the specifica
tion. 

Specified Fuel Pressure: 
225.6 - 27 4.6 kPa (2.3 - 2.8 kgflcnn') 

If the fuel pressure fails to conform to the specification, 
replace the pressure regulator. 
NOTE: 
• At this stage, ensure that the fuel pump complies with 

the fuel flow rate requirements. 
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6. 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: 
176.5 kPa (1.8 kgf/cm') or more 

If the fuel pressure fails to conform to the specification, 
again perform the operations described in the step 17 after
ward. 

7. Connect a suitable hose to the vacuum hose pipe of the 
pressure regulator. Connect a MityVac to the other end of 
the hose . 

8. Turn ON the ignition switch. 
9. While obseNing the fuel pressure, apply a negative pres

sure, using the MityVac. At this time, ensure that the fuel 
pressure drops corresponding to the applied negative 
pressure. 
Replace the pressure regulator if the fuel pressure will not 
decrease. 

10. Turn OFF the ignition switch. 
11. Remove the MityVac and hose from the pressure regulator . 
12. Disconnect the ground cable terminal to the negative (-) 

terminal of the battery. 
13. Remove the SST s from the respective parts. 
14. Install the cap to the check connector. 

Proceed to assembly of the pressure regulator. 

15. Turn OFF the ignition switch after turning ON the ignition 
switch temporarily. 

16. Immediately after the operation described in the step 15, 
s1op the flowing of 1he fuel by bending the fuel hose be
tween the fuel filter and the pressure regulator. Read the 
fuel pressure under this condition . 
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17. After holding the fuel hose in a bent state for 3 minutes, 
check that :he pressure has dropped compared with that 
measured in the step 6. 
Replace the fuel pump if the pressure has dropped. 
Replace the pressure regulator if the pressure will not drop. 

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

19. Remove the SSTs from the respective parts. 
20. Install the cap to the check connector. 

ASSEMBLY OF PRESSURE REGULATOR 
1. Replace the pressure regulator uo~ ring with a new part. 

2. Apply silicon oil to the "0" ring of the pressure regulator. 
Install the "0" ring to the delivery pipe and tighten the 
attaching bolts. 

Tightening Torque: 14.7 - 21.6 N·m (1.5 - 2.2 kgf-m) 

CAUTION: 
• Be very careful not to damage the "0" ring. Failure to 

observe this caution may cause fuel leakage. 

3. Replace the injector "0~ ring with a new part. 
NOTE: 
• Visually inspect the grommets and insulators of the in

jectors for any evidence of damage. Replace any defec
tive parts H they exhib~ damage before replacing the ·o· 
ring. 

• Be very careful to avoid damaging the "0" ring. 
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5. Apply silicon oil to the "0" ring of the injector. Install the 
delivery pipe. 

Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf-m) 

NOTE: 
Be very careful not to damage the injector "0" ring during 
the installation. 

• When connecting the delivery pipe and injector, make 
sure that they are installed straight, not in a tilted state. 

6. Ensure that the injector can rotate by your hand. 
If the injector can not be rotated smoothly, most likely the 
injector is installed in a tilted state. It is, therefore, necessary 
to reassemble the injector using a new injector "0" rings. 
CAUTION: 

Never push the injector toward the insulator side or the 
grommet side. Failure to observe this caution will cause 
fuel leakage. 

7. Connect the rubber hose to the vacuum pipe . 
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8. Connect the fuel return hose to the pressure regulator. 
Attach new hose clamps. 

9. Install the fuel hose No.1 to the delivery pipe with a new 
gasket interposed. 

Tightening Torque: 34.3 - 44.1 N·m (3.5 - 4.5 kgf-m) 

1 0. Connect the injector wiring connectors to the injector. 
11. Connect the ground cable terminal to the negative (-) ter

minal of the battery. 
12. Turn ON and OFF the ignition switch at intervals of 2 or 3 

seconds, until air is expelled from the pressure regulator 
section. 
NOTE: 
• If air remains inside the piping, you will hear a different 

sound from the fuel flowing sound. 
• Usually the air bleeding can be performed by repeating 

turning ON/OFF the ignition switch four or five times. 

13. Ensure that no fuel leakage exists. 
Repair the leaky point if fuel leakage is present. 

14. Start the engine. Again. check for fuel leakage. 
Repair the leaky point if fuel leakage is present. 

15. Install the air chamber assembly (See page EM-22.) 
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INJECTORS 

Needle valve 

IN-VEHICLE INSPECTION 
1. Remove the air chamber assembly. (See page EM-17.) 
2. Check of injector operation 

(1) Using a sound scope, check to see if each injector 
emits an operating sound when the engine is being 
started or cranked. 

(2) If a sound scope is not available, apply a screwdriver 
or the like to the injector and check to see if you can 
feel an operating vibration. 

If the injector emits no operating sound or emits an abnor
mal sound, check the wiring, wiring connector or injector. 

3. 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: 11 - 170 

It the resistance between the terminals is not within the 
specification, replace the injector. 

(3) Connect the injector connector of the engine wire to the 
injector . 
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REMOVAL OF INJECTOR 
1. Remove the pressure regulator. 
2. 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) 09283-87703-000 
(3) 09268-87702-000 
(4) 09842-30070-000 

NOTE: 
• Install a new gasket to the union bolt connection. 
• Install a new "0" ring to the "0" 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. 
Remove the injector grommet. Check to see if the injec
tor grommet exhibits any damage. 

2. Remove the check connector cap. 
3. Connect the SST to the check connector. 

SST: 09991-87702-000 

4. Connect the terminal F (white/black) of the check connector 
to the ground terminal (black). 

5. Connect the ground cable terminal to the negative (-) ter
minal of the battery. 

6. Turn ON the ignition switch. 
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7. Perform energizing for iS seconds by means of the SST 
(09842-30070-000). 

8. Measure the amount of fuel collected in the measuring 
cylinder. 
specified pressure. 

Specified Amount of Fuel: Approx. 45 ±5 em' 
Variation between Each Injector: 5 cm3 or less 

NOTE: 
• Conduct the measurement two or three times for each 

injector. 
• Before the injector is pulled out. make certain to tum 

OFF the ignHion key. 
When removing the injector, use a suitable cloth or the 
like so as to prevent fuel from splashing . 

• Prior to the test, perform air bleeding for the fuel hose. 

If the amount of fuel fails to conform to the specification, 
replace the injector. 

9. Leakage check 
With the SST (09842-30070-000) 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 
injector. 
NOTE: 
• Prior to the test, remove the vinyl hose that was attached 

on the injector . 

10. Turn OFF the ignition key. 
11. Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 
12. Disconnect the SST. 

NOTE: 
• Care must be exercised as to fuel splashing and 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. 

2. Install the insulator on the manifold section . 
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3. Install the grommet on the injection. 
4. Replace the injector "0" ring with a new part. 

NOTE: 
• Be very careful to avoid damaging the "0" ring. 

5. Insert the injector into the insulator. 
6. Install the delivery pipe. 
7. Install the air chamber assembly (See page EM-22.) 

• 

• 

• 
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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 positioner sensor. 
3. Check the throttle positioner. 

Removal of throttle body 
1. Disconnect the ground cable terminal from the negative(-} 

terminal of the battery. 
2. Drain the coolant. (See page C0-12.) 
3. Disconnect the hose for air conditioner and power steering 

idle-up from the air chamber. 

4. Disconnect the air cleaner hose from the throttle body . 
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5. Disconnect the accelerator cable. 

6. Disconnect the vacuum hoses from the throttle body. 
NOTE: 
• Prior to the disconnection, put a tag on each vacuum 

hose so that the original installation position may be 
known readily during the installation. 

7. Disconnect the water hoses from the throttle body. 
NOTE: 

Using a suitable cloth, take a precautionary measure so 
that no water gets to the electrical equipment of the 
vehicle. 

• Be sure to plug the disconnected water hoses by 
suitable plug to prevent the water from flowing out. 

8. Removal of throttle body 
(1) Remove the attaching bolts and nuts of the surge tank 

stay No. 1. 

EF-102 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

(2) Remove the attaching bolts and nuts of the throttle 
body. 

(3) Remove the throttle body. 

Inspection of throttle body 
1. Cleaning of throttle body prior to inspection 

(1) Clean the cast part with a soft brush, a wet cloth or the 
like . 

(2) Remove the gasket material from the surge tank attach
ing surface of the throttle body . 

2. Check of throttle valve 
(1) Check that the throttle lever is in full contact with the 

dash pot. 
(2) When the throttle lever is opened, check to see if the 

dashpot lever comes out. 
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(3) Check the throttle position sensor. 
Replace the throttle body if it exhibits any defect. 

Installation of throttle body 
1. Remove any gasket material from the throttle body attach

ing 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. Apply a seal bond (Three Bond 1 207C) to the threaded 
portions of the throttle body tightening bolts. 

4. Tighten the attaching bolts and nuts of the throttle body and 
surge tank stay No. 1. 

Tightening Torque: 14.7 - 21.6 N·m (1 .5- 2.2 kgf-m) 

5. Connect the water hoses to the throttle body. Attach the 
hose clips. 
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7. Connect the throttle position sensor connector . 

8. Connect the vacuum hoses to the throttle body. 

9. Connect the air chamber hose to the throttle body and air 
chamber . 
NOTE: 
• Be sure to aflgn the mating marks between the throttle 

body and air chamber hose, and the air chamber hose 
and the air chamber. 

• Be sure to clamp the air chamber hose bands. 

10. Rll coolant. 
11. Connect the ground cable terminal to the negative(-) ter

minal of the battery. 
12. Start the engine. Recheck the engine for water leakage. 

Repair the leaky point if water leakage exists . 
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AUXIUARY AIR VALVE 

IN-VEHICLE INSPECTION 
Check operation 

Air cleaner -+-

Coolant 

1. Disconnect the air chamber hose from the throttle body. 

2. Start the engine. Check that there is air continuity at the 
auxiliary air valve port under the following conditions. Per
form the check, following the procedures given below. 
When the cooling water temperature is below 400C, apply 
your finger to the auxiliary air valve port. Ensure that the 
engine speed drops. 
When the cooling water teperature is above 70°C, 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 throttle body. 

Removal of auxiliary air valve 
Remove the throttle body. 
(See page EF-101.) 

Installation of auxiliary air valve 
Installation of throttle body 
(See page EF-104.) 
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INTRODUCTION (US. Specification) 
The EFI system consists of the fol!owing three systems; fuel system, intake system and control system. The 
electronic control unit (ECU) incorporating a microcomputer controls the EFI system, based on signals 
inputted from the various sensors_ 
Besides this function, the ECU controls various functions such as the fuel pump control, idle speed VSV 
control {ISC), exhaust gas recirculating (EGA) VSV control, barometric VSV (PVSV) control, self diagnosis 
function and fail-safe function. 

SYSTEMATIC DIAGRAM 

To Tank 

~. 
~ 
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FUEL SYSTEM 
The fuel system is a system which supplies the injectors with fuel necessary for combustion. This system is 
composed of the fuel pump, fuel pipes, fuel filter, pressure regulator, fuel delivery pipe and injectors. 
Fuel sucked up from the fuel tank by means of the fuel pump is sent under a pressurized condition to the 
fuel delivery pipe through the fuel fitter. The pressure regulator mounted at the delivery pipe keeps the fuel 
pressure at a value about 250 kPa (2.55 kgf/cm2

) higher than the intake manifold inner pressure. Such 
difference between the intake manifold inner pressure and the fuel line inner pressure prevents any variation 
in the fuel injection rate of each injector. 
Any excess fuel returns to the fuel tank through the pressure regulator. This makes it possible for the fuel at 
a comparatively low temperature in the fuel tank to be supplied into the fuel line, thus preventing percolation. 
The fuel pump is driven by the ECU. 

INTAKE SYSTEM 
The intake system is a system which supplies air necessary for combustion with each cylinder. 
Air sucked from the cool air intake of a comparatively low temperature is sucked into the surge tank through 

• 

the air cleaner and air chamber, depending upon the opening degree of the throttle valve. 
Then, the air goes through the intake manifold into each cylinder. ....,.,.,. 

CONTROL SYSTEM 
The control system is a system which controls the fuel amount, using the ECU, by detecting the engine 
conditions and vehicle running conditions, based on signals inputted from the various sensors to the ECU. 

Fuel pump control (FC) 
This system controls the fuel pump operation. This system drives the fuel pump for two seconds when the 
ignition key switch is turned ON and/or the igniTion signal is inputted. It also drives the fuel pump when the 
starter switch is turned ON. 

Idle speed control (ISC) 
For stabilized idle speed, this system regulates the air flow rate to the engine in such a way that the idle 
speed may become the target idle speed that has been memorized in the ECU in advance. • 

Exhaust gas recirculation (EGR) vsv control 
When the cooling water temperature exceeds the specified level, this system makes the EGA in an operable 
condition by turning ON the EGR VSV. 

Barometric VSV (PVSV) control 
This system controls the PVSV whereby the pressure being applied to the pressure sensor is switched 
temporarily from the intake manifold inner pressure to the atmospheric pressure. 
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SELF DIAGNOSIS FUNCTION 
If signals inputted from main sensor systems to the ECU do not conform to the specified values memorized 
in the ECU, this malfunction is memorized. 
(There are some items which are not memorized.) 
Since the memorized malfunction code is retained by the back-up power supply from the battery, the code 
remains memorized when the ignition key switch is turned OFF. 
The memorized malfunction code can be reset by cutting off the power supply to the ECU. 
When any malfunction concerned with the important items occurs, the check engine lamp provided inside 
the combination meter is turned ON, thereby warning the driver of such malfunction. The check engine lamp 
remains illuminated as long as the malfunction concerned with the important item persists. However, if the 
encountered malfunction takes place temporarily and the normal state is restored, the check engine lamp 
goes out. In this case, however, the malfunction that has once occurred is memorized to the ECU, using the 
pertinent code number. 
There are thirteen malfunction codes including the item showing the normal state. 
To indicate the malfunction code during the inspection, short the test terminal of the check connector located 
at the fender panel right side of the engine compartment with the ground terminal. The check engine lamp 
inside the combination meter flashes as many times as the number of the corresponding malfunction code. 
With the aid of the diagnosis code, the checking operator can perform trouble shooting efficiently . 

FAIL-8AFE FUNCTION 
In the event that any abnormality takes place in the signals inputted from the important sensors to the ECU 
and the control can no longer be continued based on the inputted data, an evacuation running is made 
possible using the data memorized in the ECU in advance. This function is called -tail-safe function." 
Moreover, in the event that any abnormality occurs in the microcomputer in the ECU, the backup circuit 
makes it possible for the vehicle to perform an evacuation running, based on the data memorized in the ECU 
in advance. 
In either case, it is not possible to expect normal running performance under such evacuation running. 

"""'""""' 
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PRECAUTION 
1. The engine control system has self diagnosis function. The ECU memorizes all malfunction codes which 

have occurred in the past and/or are occurring at present. 
The memorized malfunction codes are erased when the battery ground cable is disconnected from the 
battery terminal. Hence, prior to starting any repairs, be sure to check to see if any malfunction code has 
been memorized. 
(See page EF-136.) 

2. When periorming operations on the fuel system or its related operation, never smoke and keep away any 
fire. 

3. Before disconnecting the fuel line, be sure to disconnect the battery ground cable from the negative 
terminal of the battery. 

4. The fuel line is pressurized to a pressure about 250 kPa (2.55 kgf/cm2
) higher than the pressure inside 

the surge tank. Therefore, when disconnecting the fuel line, be sure to loose the fuel line slowly and 
prevent the fuel from splashing with a cloth or the like. 

5. Do not allow gasoline to get to any parts made of rubber, leather and resin and/or to the electric parts. 
6. When cleaning the engine compartment with water, make sure that no water gets to the electrical system. 
7. Ensure that the battery voltage should be 11 volts or more, before performing the inspection. 

INSPECTION PRECAUTIONS 
Maintenance precautions 
1. Ensure that the engine is correctly tuned up. 

2. Precautions during gauge connection 
(1) To connect the tachometer, connect the following SST 

between the distributor connector and the distributor 
connector of the engine wire. 
SST: 09991-87703-000 

(2) Connect the measuring terminal of the tachometer to the 
measuring terminal of the SST. 

NOTE: 
• This does not apply if your tachometer is a pick-up type. 

(3} Use the battery as power source for a timing light, 
tachometer and so forth. 

(4) Never allow the tachometer terminal to touch the 
ground, for it could result in damage to the ignitor and/or 
ignition coil. 

(5) Some kinds of tachometers may not be suited for the 
ignition system of the vehicle. Therefore, ensure that 
your tachometer is compatible with the ignition system 
of the vehicle. 
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3. If engine misfire takes place, the following measures should 
be taken. 
(1) Ensure that the battery terminals and so forth are con

nected properly 
(2) Ensure that the spark plug wires are connected properly 

while handle the spark plug wires carefully. 
(3) After completion of repairs, ensure that the ignition coil 

terminals and other ignition system wire are recon
nected securely. 

EFISYSTEM 

--correct-- --wrong -

"""'"'""' 4. Precautions during oxygen sensor handling 
(1) Do not drop the oxygen sensor or allow it to hit other objects. 
(2) Do not immerse the sensor in water or do not cool it by water. 

5. Do not open the cover of the ECU proper. 
(Failure to observe this caution could cause ECU malfunction.) 

6. Do not touch the screws of the bracket installed on the ECU proper. 
(Failure to observe this caution could cause ECU malfunction.) 

When the vehicle is equipped with wireless installation 
(HAM, CB, etc.) 
The ECU has been so designed that it is resistant to external 
influence. 
However, if a vehicle is equipped with a CB wireless installation 
and so forth (even if its output is only 10 W), it may affect the 
ECU adversely. Therefore, observe the following precautions. 

1. Install an antenna at a place as far away as possible from 
the ECU. 
The ECU is installed at the cowl side panel in front of the 
passenger's seat. Therefore, the antenna should be in
stalled at the rear of the vehicle . 

2. The antenna cord should be kept at least 20 em away form 
the engine wire. Never wind the antenna with the engine 
wire with tapes. 

3. Adjust the antenna output correctly. 
4. Never install a wireless installation with a high output on the 

vehicle . 
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Air induction system 
1. Unless all of the oil level gauge, oil filler cap, PCV hose and 

so forth are installed securely, the engine tune-up can not 
be performed properly. 

2. If air leakage (air admission) is present between the throttle 
body and the cylinder head, the engine revolution speed 
can not be adjusted. 

Electronic control system 
1. Before disconnecting or reconnecting the connector of the 

sensor system of the EFI system, be sure to turn OFF the 
ignition switch and all accessory switches. Also, disconnect 
the battery ground cable from the battery negative terminal. 

Intake manifold Air Intake chamber • 

Failure to observe this caution could cause ECU malfunc- • 
tion. 

.,.,.., 
2. Before disconnecting or reconnecting the connector of the ECU proper of the EFI system, be sure to turn 

OFF the ignition switch and all accessory switches. Also, disconnect the battery ground cable from the 
battery negative terminal. 
Failure to observe this caution could cause ECU malfunction. 

3. Be sure to keep the number of disconnection/reconnection of the connector of the EFI system at a 
minimum level. 

4. When installing the battery, care must be exercised not to mistake the battery polarity. 
5. Never apply strong impacts to the EFI parts. Pay utmost attention during the installation/removal. 

Especially, special caution must be exercised as to the handling of the ECU. 
6. When the voltage or resistance of the ECU is measured during the check, never touch terminals other 

than the specified terminals. Failure to observe this caution could cause ECU malfunction. 
7. Never open the cover of the ECU proper. 
8. When the system is checked on a rainy day, be very careful not to allow water to get into connectors • 

and/or terminals. 
Also, when the engine compartment is washed, prevent water from being splashed to the EFI-related 
parts and wiring connectors. 

9. EFI parts should be replaced as an assembly. 

10. When disconnecting ·or reconnecting the wiring connector, 
care must be exercised as to the following points. 
(1) Carefully observe the shape of the lock prior to the 

disconnecting/connection. 
(2) Release the Jock. Disconnect the connector. 
NOTE: 
• When disconnecting the connector, be sure to hold the 

connector body, do not to pull the wire. 
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(3) Insert the connector, until the lock is engaged com
pletely. 

( 4) Be sure to keep the number of disconnection/reconnec
tion of the connector at a minimum level. 

11. When checks are performed at the connector-side ter
minals, using a circuit tester, care must be exercised as to 
the following point. 
Never apply such a force to the connector terminal that can 
deform the terminal. 

12. When checking the fuel system, such as the injectors, pres
sure regulator and fuel pressures, use the following SSTs. 

SSTs: 09268-87702-000 
09283-87703-000 
09991-87702-000 
09268-87701-ooo 
09842-30070-000 

13. When measuring the voltage or resistance of each system, 
use the following SST . 

SST: 09842-87704-000 

Fuel system 
1. The fuel line at the high-pressure side is pressurized to a 

fuel pressure of about 250 kPa (2.55 kgf/cm'). Therefore, a 
large amount of gasoline flows out when parts of the fuel 
line is disconnected. Hence, take the following counter
measures. 
(1) Place a suitable container, close or the like under the 

disconnecting connection. 
(2) Loosen the connection slowly, while preventing the fuel 

from splashing, using a suitable cloth or the like. 
(3) Disconnect the connection. 
( 4) Plug the disconnected connection with a rubber plug or 

the like so that no dust may enter into the fuel line. 

EF-113 

EFISYSTEM 

?-a -.?'\\J ... . 
-tg;.. .. .. 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

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) Rrst, tighten the union bolt with your fingers. 
(3) Next, tighten the union bolt to the specified torque. 

Tightening Torque: 
34.3 - 44.1 N·m (3.5 - 4.5 kgf-m) 

[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: 
34.3 • 44.1 N·m (3.5 - 4.5 kgf-m) 

3. When removing/installing the injector, obseTVe the following 
instructions. 
(1) Do not reuse the "0" ring. 
(2) When installing the "0" ring to the injector, be careful 

not to damage the ~o" ring. 
(3) When connecting the injector to the delivery pipe, apply 

silicon oil to the "0" ring of the injector in advance. 
(Never use engine oil, gear oil and so forth.) 

(4) When connecting the injector to the delivery pipe, be 
very careful not to damage the "On ring of the injector. 

4. Install the injector to the delivery pipe and cylinder head, 
as shown in the figure. 

5. After completion of checks or repairs of the fuel system, be 
sure that no fuel leakage is present in the fuel system, 
following the procedure given below. 
( 1) Detach the check terminal cap. 
(2) Short the fuel pump terminal (white/black) with the 

ground terminal (black) of the check connector, using 
the following SST. 
SST: 09991-87702-000 

NOTE: 
• The check connector is located at the right side fender 

panel of the engine compartment. 

CAUTION: 
• As for the terminals other than those specified, never 

allow them to be connected or shorted. 

EF-114 
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(3) Turn ON the ignition switch. (with the engine in a 
stopped state) 
At this time. a fuel pressure of 250 kPa {2.55 kgf-m) is 
being applied to the fuel line. 
Under this conditions, check the fuel line system for 
evidence of leakage. 
If any leakage is present at the fuel line system, repair 
leaky points. Recheck the system for leakage. 

(4) Stop the engine. 
(5) Remove the SST from the check terminal. 
(6) Connect the check terminal cap to the check terminaL 

EF-115 
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TROUBLE SHOOTING 
TROUBLE SHOOTING HINTS 
1. In most cases, engine troubles are attributable to systems other than the EFI system. 

Prior to starting the trouble shooting for the EFI system, check other systems. 
(1) Power supply 

Battery voltage 
Fuse blown 

• Fusible link blown 
(2) Body ground 
(3) Fuel supply 

• Fuel leakage 
Fuel filter clogged 

• Fuel pump malfunctioning 
(4) Ignition system 

• Spark plugs faulty 
• Spark plug wires faulty 
• Distributor and ignitor faulty 
• Ignition coil faulty 

(5) Air induction system 
• Air leakage 

(6) Others 
Ignition timing adjusted improperly 

• Idle speed adjusted improperly 
• Idle speed control VSV malfunctioning 
• EGR valve malfunctioning 
• etc. 

2. Most of troubles related to the EFI system are merely 
caused by poor wire connections. 
Ensure that connectors are connected securely. 
Check connectors, being careful as to the following points. 
( 1) Visually inspect that terminals are not bent. 
(2) Ensure that connectors are securely connected and 

locked. 

(3) Check to see if the malfunction phenomenon takes 
place when applying light vibration to the connector or 
the wire connected to the connector. 

EF-116 
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3. Prior to replacing the ECU, thoroughly perform the trouble shooting for possible items other than the ECU. 
The ECU is a reliable, but an expensive part. 
Even when the ECU has been replaced according to the check results of the trouble shooting and the 
relevant malfunction has been remedied, be sure to reinstall the old ECU so as to confirm that the 
malfunction was obviously caused by the faulty ECU. 

4. For the trouble shooting, use a volt/ohmmeter whose inter
nal resistance is 10 kDJV or more. 
Use of a volt/ohmmeter whose internal resistance is less 
than 10 k!1/V may cause an ECU malfunction or wrong 
diagnosis. 
Furthermore, be sure to employ a meter whose resolution 
is 0.1V or more, O.SQ or more and whose accuracy is ±2% 
or more. 

~ 
1~1 

""""""' 
5. In this trouble shooting, no consideration has been made to any displacement of timing belt teeth. Hence, 

if the trouble persists even after the trouble shooting has been carried out, check to see if the timing belt 
has skipped a tooth . 

EF-117 
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TROUBLE SHOOTING PROCEDURE 

m Symptom •..• Engine will not start. 
(Engine will not crank or cranks slowly.) 

I Check electric source. BAD 
OK 

I Check starting system. BAD 

EF-118 

1. Battery 
(1) Connection 
(2) Specific gravity of electrolyte 

(Battery capacny) 
(3) Drive belt 
( 4) Battery voltage 

2. Fusible Jinks and/or fuses 

1. Ignition switch 
2. Starter 
3. Wiring/Connection 

• 

• 

• 

• 
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• (gJ Symptom .... Engine will not start. 
(Engine cranks normally.) 

Check diagnosis system. 
Check output of malfunction code. 
(See page Ef.-136.) 

OK 

Check EGA system. 
(See page EC-22.) 

OK 

Checking ignition spark 
(See page IG-28.) 

OK 

• Checking spark plugs 
(See page IG 12.) 

OK 

Check compression pressure. 
(See page EM-29.) 

OK 

Check fuel pressure. 
(See page EF-200.) 

• OK 

Check injector operating sound. 
(See page Ef.-220.) 

OK 

Check injector fuel flow rate. 
(See page Ef.-221.) 

OK 

Check EFI electronic circuit, using voiVohm meter. 
(See page EF-140.) 

• 

EFISYSTEM 

Malfunc-
Perform trouble shooting according to diagnosis codes. 1 

tion code 

I 11. EGA valve. 

I BAD 2. EGA VSV. 
3. Modulator. 

I 1. Spark plug wire 
I BAD 2. Distributor/Igniter 

3. Ignition Coil 

BAD 
1. Spark plugs I 

.11. lnjector(s) - shorted or leaking 
All spark 2. Injector wiring{s) between ECU and injectors 

plugs 
are wet. 

I 1. Valve Clearance (HOT) (See page EM-16.) 
BAD 2. Piston rings, cylinder bores and pistons wom 

3. Gasket blown out 
4. Valves malfunctioning 
5. Poor valve seating 

1. Fuel tank 

I BAD 2. Fuel pump 
3 . Fuel filter 
4. Fuel pressure regulator 

(See page EF-213.) 
5. Fuel pump relay 

I 1. Injector wiring(s) Between ECU and injectors 
I BAD I 2. Injector 

I BAD 
Injector Injection condition/leakage I 

I 1. Power to ECU 

I BAD (1) Fusible link 
(2) Fuses 
(3) Main relay 

2. Water temperature sensor 
3 . Intake air temperature sensor 

EF-119 
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liD Symptom .... Engine stalls immediately after starting. • I Cheek d;agnoss system. 
1:-Jfu~ 

Perform trouble shooting according to diagnosis codes. 
Check output of malfunction code. 
(See page EF-136.) tion code -·-

Idle speed - Adjust. I I Check idle speed. I BAD (See page EM-28.) 

OK 

I Check ignition timing. I BAD 
Ignition timing -Adjust. I (See page EM-23.) 

OK 

I Check throttle position sensor. Replace throttle body. J (See page EF-HO.) I BAD 

OK • I CheCK EGR system. I I 1. EGRvalve 
(See page EC-22.) I BAD 2. EGRVSV 

3. Modulator 
OK 

l. Check PCV hose for restriction. Repair or replace 
(See page EC-16.) I BAD 

OK 

I Check air valve of throttle body. I BAD 
Throttle body Check or replace 

(See page EF-224.) 

OK 

I Check ISC VSI/ system. I 1. ISC VSV - Restriction 
(See page EF-175.) I BAD 2. Wiring shorted or open 

3. Water temperature sensor circuit 
OK 4. Headlamp switch circuit • 

5. Blower fan switch circuit 
6. Defogger switch circuit 
7. ECU 

I Checking ignition spar!< I I 1. Spark plug wire 
(See page IG-28.) j BAD 2. Distributor/ignitor 

I OK 
3. Ignition coil 

To be continued 

• 
EF-120 
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• (Cont'd) 

Checking spark plugs 
BAD 

Spark plugs I (See page IG-12.) 

J 1. lnjector(s) -Shorted or leaking 
Allsparkl 2. InjeCtor wiring(s) between ECU and injectors 

OK 
plugs 
an~ wet 

Checking compression pressure I 1. Valve clearances (hot) 
(See page EM-29.) I BAD (See page EM-16.) 

2. P'1ston rings, cylinder bores and pistons wom 
OK 3. Gasket blown out 

4. Valves malfunctioning 
5 . Poor valve seating 

• Check fuel pressure. I 1. Fuel pump 
(See page EF-200.) I BAD 2. Fuel filter 

3. Fuel pressure regulator 
OK (See page EF-213.) 

Check fuel flow rate. 1. Fuel pump 
(See page EF-203.) BAD 2. Fuel filter 

OK 

Cheek injector operating sound. I I 1. Injector wiring{s) between ECU and injector 
(See page EF-220.) I BAD 12. Injector 

OK 

Check injector fuel flow rate. Injector- Injection conditionJieakage 
(See page EF-221.) BAD 

OK 

Check EFJ electronic circuit, using volt/ohmmeter. I 1. Power to ECU 
(See page EF-140.) I BAD (1) Fusible link 

(2) Fuses 
• 

(3) Main Relay 
2. Pressure sensor 
3. Water temperature sensor 
4 . Intake air temperature sensor 

• EF-121 
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• liD Symptom •••. Hard starting 
Check diagnosis system. 

Malfunc-
Perform trouble shooting according to diagnosis codes. 

Check output of malfunction code. 
(See page Ef.-136.) lion code 

Normal code 

Check ignition timing. Ignition timing -Adjust. I (See page EM-23.) BAD 

OK 

Check ignition spark. I 1. Spark plug wire 
(See page IG-28.) I BAD 2. Distributor/ignitor 

3. Ignition coil 
OK 

Check EGR system. I EGR Valve • (See page EC-22.) I BAD EGRVSV 
Modulator 

OK 

Check ISC VfN system. I BAD 
Repair and replace 

(See page EF-175.) 

OK 

Check spark plugs. Spark plugs 
(See page IG-12.) BAD 

J 1. lnjector(s) - shorted or leaking J All spar1<l2. Injector wiring(s) between ECU and injectors 

OK plugs 
are-

Check compression pressure. I 1. Valve clearances (hot) 
(See page EM-29.) I BAD (See page EM-16.) 

l OK 
2. Piston rings, cylinder bores and pistons worn 
3. Gasket blown out 
4. Valves malfunctioning 
5. Poor valve seating 

To be continued 
• 

• 
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(Cont'd) • I Check fuel pressure. L 1. Fuel pump 
(See page EF-200.) BAD 2 Fuel filter 

3. Fuel pressure regulator 
OK (See page EF-213.) 

I Check fuel flow rate. L J 1. Fuel pump 
(See page EF-203.) BAD 2. Fuel filter 

OK 

I Check injector operating sound. I I 1. Injector wiring(s) between ECU and injector 
(See page EF-220.) BAD I 2. Injectors 

OK 

l Check injectors fuel flow rate. Injector- Injection condition/leakage 
(See page EF-221.) I BAD • OK 

l Check EFI electronic circuit, using vol1/ohm meter. L 1. Power to ECU 
(See page EF-140.) I BAD (1) Fusible link 

(2) Fuses 
(3) Main relay 

2. Pressure sensor 
3. Water temperature sensor 
4. Intake air temperature sensor 

• 

• 
EF-124 
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~ Symptom •..• Engine often stalls. • Check diagnosis system. Perform trouble shooting according to diagnosis codes. 
Check output of malfunction code. Malfunc-
(See page EF-136.) lion code 

Normal code 

Check ignition timing. I BAD 
Ignition timing -Adjust. 

(See page EM-23.) 

OK 

Checking ignition spark I J 1. Spark plug wire 
(See page IG-28.) I BAD 2. Distributor/ignitor 

3. Ignition coil 
OK 

Check EGA system I 11. EGA valve 
(See page EC-22.) I BAD 2. EGRVSV 

3. Modulator 
OK • 

Check idle speed. Idle speed -Adjust. 
(See page EM-28.) BAD 

OK 

Check ISC VSV control. I IISCVSV 
(See page EF-175.) I BAD I ECU 

OK 

Checking spark plugs Spark plugs 
(See page IG 12.) BAD 

11. lnjector(s)- shorted or leaking 

Allspa11cl 2. Injector wiring(s) between ECU and injectors 

OK plugs 
are wet. • 

Check fuel flOW' rate. I J 1. Fuel pump 
(See page EF-203.) I BAD 12. Fuel filter 

OK 

Check EFI electronic circuit, using volt/ohm meter. I 1. Power to ECU 
(See page EF-140.) I BAD (1) Fus1ble link 

(2) Fuses 
(3) Main relay 

2 Pressure sensor 
3 Water temperature sensor 
4 Intake air temperature sensor 

• 
EF-122 
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• [§] Symptom ...• Engine idle speed too high 

I Checking diagnosis system j:""'" ... 
Perform trouble shooting according to diagnosis codes 

Check output of malfunction code. 
(See page EF-136.) tioncode 

Normal code 

I Check intake system for vacuum leakage Oil filler cap 
BAD Hose connections 

OK PCVhose 

1 Check idle speed. I BAD 
Idle speed -Adjust. 

(See page EM-28.) 

OK 

• l Check ignition timing. Ignition timing Adjust. I 
(See page EM-23.) JBAD 

OK 

\ Check ISC VSV system. 1. Idle speed control VSV - Restriction 
(See page EF-175.) I BAD 2. Wiring shorted or open 

3. Water temperature sensor circuit 
OK 4. Headlamp switch circuit 

5. Blower fan switch circuit 
6. Defogger switch circuit 
7. ECU 

I Check air conditioner idle--up system. I'· Air valve tor air conditioner Leakage 
BAD 2. Improper wiring 

OK 

I Chack throttle position sensor I BAD 
Throttle body 

{See page EF-170.) 

OK • l Check fuel pressure I 1. Fuel pump 
(See page Ef-.200.) I BAD 2. Fuel fitter 

3. Fuel presure regulator 
OK (See page EF-213.) 

I Check EFI electronic circuit. using volt/ohm meter 1. Power to ECU 
(See page EF-140.) I BAD (1) Fusible link 

(2) Fuses 
(3) Main relay 

2. Pressure sensor 
3. Water temperature sensor 
4 . Intake air temperature sensor 

• EF-125 
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[1] Symptom 0000 Engine idle speed too low and/or rough idling • I Check;og dO!goos~ system 
I~Hunc-

Perform trouble shooting according to diagnosis codes. j 
Check output of malfunction code. 
(See page EF-136.) tkmcode 

Normal code 

J Check idle speed. I I BAD 
Idle Adjust. 

(See page EM-23.) 

I Check EGA system. I I 1. EGA Valve 
(See page EC-22.) I BAD 2. EGRVSV 

3. Modulator 
OK 

I Check PCV hose for restriction. Repair or replace 
(See page EC-16.) I BAD • OK 

I Check ISC VSV system. I 1. ISC VSV - Restriction 
(See page EF-175.) I BAD 2. Wiring shorted or open 

3. Water temperature sensor circuit 
OK 4. Headlamp switch circuit 

5. Blower fan switch circuit 
6. Defogger switch circuit 
7. ECU 

I Check air conditioner idle-up system. 1. Air valve fOr air conditioner Leakage 
BAD 2. Improper wiring 

OK 

I Check throttle body. I Air valve- Replace. 
(See page EF-224.) BAD 1 Throttle position sensor- Replace. 

OK • 
I Check ignition timing. I 11. Ignition timing -Adjust 

(See page EM-23.) I BAD 12 Distributor timing advance characteristics - Check 

OK 

I C1eck ignition spark. 11. Spark plug wire 
(See page IG-28.) I BAD 2. Distributor/ignitor 

]OK 
3. Ignition coil 

To be continued 

• 
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• (Confd) 

Checking spark plugs 
BAD 

Spark plugs 
(See page IG 12.) 

J 1. Jnjector(s)- shorted or leaking I All spark( 2. Injector wiring(s) between ECU and injectors 

OK plugs 
are wet. 

Checking compression pressure I 1. Valve clearances (hot) 
(See page EM-29.) I BAD (See page EM-18.) 

2. Piston rings, cylinder bores and pistons wom 
OK 3. Gasket blown out 

4. Valves malfunctioning 
5. Poor valve seating 

• Check fuel pressure. I 1 . Fuel Tank 
(See page EF-200.) I BAD 2. Fuel pump 

3. Fuel filter 
OK 4. Fuel pressure regulator 

(See page EF-108.) 

Check injector operating sound. I I 1. Injector wiring(s) between ECU and injector 
(See page E::_220.) 1 BAD 2. Injector 

OK 

I Check injector fuel flow rate. Injector- Injection condition/leakage 
(See page EF 221.) 

OK 

• 
I Check EFI electronic circuit, using voiVohm meter. I 1. Power to ECU 

(See page EF-140.) I (1) Fusible link 
(2) Fuses 
(3) Main relay 

2. Pressure sensor 
3. Water temperature sensor 
4 . Intake air temperature sensor 

• EF-127 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

00 Symptom ..•• Poor driveability • Checking diagnosis system 
llalfunc. 

Perform trouble shooting according to diagnosis codes 
Check output of malfunction code. 
(See page EF-136.) lion eode 

Normal code 

Check idle speed. Idle Adjust. 
(See page EM-23.) BAD 

Check EGA system. I J 1. EGRValve 
(See page EC-22.) BAD 2. EGRVSV 

3. Modulator 
OK 

Check lSC VSV system. L 1. Idle speed control VSV - Restriction 
{See page EF-175.) I BAD 2. Wiring shorted or open 

3. Water temperature sensor circuit 
OK 4. Headlamp switch circuit • 5. Blower fan switch circuit 

6. Defogger switch circuit 
7. ECU 

Check ignition timing. I 11. Ignition timing -Adjust 
(See page EM-23.) I BAD 12. Distributor timing advance characteristics- Check 

OK 

Check ignition spark. I J 1. Spark plug wire 
(See page IG-28.) BAD 2. Distributor/ignitor 

3. Ignition coil 
OK 

Check spark plugs. Spark. plugs 
(See page IG-12.) BAD • 

J 1. lnjector(s)- shorted or leaking 
All sparkl 2. Injector wiring(s) between ECU and injectors 

I OK 
plugs 
are wet. 

To be continued 

• 
EF-128 
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• (Cont'd) l Check compression pressure. I 1. Valve clearances (hot) 
(See page EM-29.) I BAD (See page EM-8.) 

2. Piston rings, cylinder bores and pistons worn 
OK 3. Gasket blown out 

4. Valves malfunctioning 
5. Poor valve seating 

Check throttle position sensor. 
(See page EF-65) 

1 Check throttle position sensor. I .\ Throttle position sensor I (See page EF-170.) I 1 Throttle position sensor circuit 

• I Check fuel pressure. I 1. Fuel pump 
(See page EF-200.) I BAD 2. Fuel filter 

3. Fuel pressure regulator 
OK (See page EF-108.) 

I. Check fuel flow rate. I I 1. Fuel pump 
(See page EF-203.) J 12. Fuel filter 

OK 

I Check injector operating sound. I I 1. Injector wiring(s) between ECU and injector 
(See page EF-220.) BAD I 2. Injector 

OK 

l Check in}ector fuel flow rate. Injector- Injection condition/leakage \ 
(See page EF-221.) J 

OK 

I Check EFI electronic circuit, using volt/ohm meter. I 1. Power to ECU 
(See page EF-140.) I (1) Fusible link 

(2) Fuse(s) • (3) Main relay 
(4) Wiring 

2. Pressure sensor 
3. Water temperature sensor 
4. Intake air temperature sensor 
5. Throttle position sensor 
6. Oxygen sensor 
7. Vehicle speed sensor 
8 . Injection signal circuit 

• EF-129 
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liD Symptom .... Backfire (Lean fuel mixture) • Check diagnosis system. 
Malfunc-

Perform trouble shooting according to diagnosis system 
Check output of malfunction code. 
(See page EF-136.) tion code 

Normal code 

Check idle speed. Idle speed Reset 
(See page EM-28.) BAD 

Check EGR system. I EGA Valve 
(See page EC-22.) I BAD EGAVSV 

Modulator 
OK 

Check ignition timing. Ignition timing -Adjust. I (See page EM-23.) BAD • OK 

Check ignition spark. 1. Spark plug wire 
(See page IG-28.) JBAD 2. Distributor/ignitor 

3. Ignition coil 
OK 

Check spark plugs. Spark plugs 
(See page IG-12.) BAD 

I 1. lnjector(s) -shorted or leaking 
AD spao1<1 2. Injector wiring{s) between ECU and injectors 

OK plugs .... -. 
Check compression pressure. I 1. Valve clearances (hot) 
(See page EM-29.) I BAD (See page EM-16.) 

2. Piston rings, cylinder bores and pistons worn 
OK 3. Gasket blown out • 

4. Valves malfunctioning 
5. Poor valve seating 

Check fuel pressure. I 1. Fuel pump 
(See page EF-200.) I BAD 2. Fuel filter 

3. Fuel pressure regulator 
OK (See page EF-213.) 

Cheek fuel flow rate. I J 1. Fuel pump 
(See page EF-203.) I I 2. Fuel filter 

OK 

To be continued ---· 
EF-130 
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• (Coni' d) 

!
Check injector operating sound. L J 1. Injector wiring(s) between ECU and injector 
(See page EF-220.) 1 BAIJ 1 2. Injectors 
~~_jr0-K--~----------------_J 

I Check injector fuel flow rate. 
(See page EF--221.) I 

Injector Injection condition/leakage I 

!Check EFI electronic circuit. using volt/ohm meter. I 1. Power to ECU 
(See page EF-140.) 11----1 (1) Fusible link L........:_:. __ _.:_ __________ J (2) Fuse(s) 

(3) Main relay 
(4) Wiring 

2. Pressure sensor 
3. Water temperature sensor 
4. Intake air temperature sensor 
5. Throttle position sensor • 6. Oxygen sensor 
7. Vehicle speed sensor 
8. Injection signal circuit 

• 

• EF-131 
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liiD Symptom .... Afterfire (Rich mixture - Misfire) 

Check diagnosis system. 
Check output of malfunction code. 
(See page EF-136.) 

Normal.-

OK 

To be continued 

MaHunea 
tion code 

BAD 

BAD 

BAD 

Perlorm trouble shooting according to diagnosis system 

Idle Adjust. 

Atmospheric pressure VfN 

Injector- Injection condition/leakage 

f--:=,.----1 1. Ignition timing -Adjust 
BAD 2. Distributor timing advance characteristics - Check 

EF-132 

• 

• 

• 

• 
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• (Cont'd) 

Checking spark plugs 
BAD 

Spark plugs I 
{See page IG-12.) 

1. lnjector(s)- Shorted or leaking 
All sparl<i 2. Injector wiring(s) between ECU and injectors. 

l OK 
plugs 
are weL 

Check EFJ electronic circuit, using volt/ohm meter. I 1. Power to ECU 
(See page EF--140.) I ( 1) Fusible link 

(2) Fuse(s) 
(3} Main relay 

2. 
(4) Wiring 
Pressure sensor 

3. Water temperature sensor 
4. Intake air temperature sensor 
5. Throttle position sensor 

• 6 . Oxygen sensor 
7. Vehicle speed sensor 
8 . Injection signal circuit 

• 

• EF-133 
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DIAGNOSIS SYSTEM 
DESCRIPTION 
A self-diagnosis system is buitt in the ECU. If any abnormality should occur in the signal systems of various 
sensors, the self-diagnosis system memorizes the malfunction code number in the ECU. In respect to 
important abnormalities, 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 goes out. 
When the Test terminal of the check terminal is shorted with the ground terminal, the malfunction code number 
that has been memorized in the ECU will be indicated in a form of flashing of the check engine lamp in the 
instrument panel. 
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. 

Check of "Check Engine" Warning Light 
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-138. 

2. When the engine starts, the check engine lamp goes off. 

If the check engine lamp remains illuminated, it indicates that 
the diagnosis system has detected system malfunctions. 

Output of Diagnosis Codes 
1. Initial conditions 

( 1) Battery voltage of 11 volts or more 
(2) Throttle valve fully closed 
(3) All accessory switches tumed OFF 

2. Short the Test terminal of the check terminal with the ground 
terminal. using the following SST. 

SST: 09991-87702-000 

NOTE: 
• The check terminal is located at the right side fender 

panel of the engine compartment. 

CAUTION: 
• Care must be exercised to ensure that no connection is 

made on terminals except for those specified. 
3. Set the ignition switch to ON position. At this time, be careful 

not to start the engine. 
4. Read the diagnosis code by observing the flashing number 

of the check engine lamp. 
NOTE: 

""" / 
CHECK 
ENGINE 

/ 

Testtermin~rt 

Ground terminal 

""" / 
CHECK 
ENGINE 

• 

• 

• 

• If the check engine lamp fails to flash, ~ is likely that the 
ECU is ma~unctioning. Hence, proceed to inspection of 
diagnosis system circuit. 

/ I """ • 
EF-134 
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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 
engine lamp again glows for 0.5 second. Then, this 
pattern will be repeated. 

(2) Indication of malfunction code number 
When a single malfunction code is indicated: 
The check engine lamp repeats glowing the same 
times as the number of the malfunction code at 
intervals of 0.5 second, 4.5 seconds later after the 
ignition key switch is turned ON. After a lapse of 4.5 
seconds, the check engine lamp again repeats 
glowing the same times as the number of the mal
function code at intervals of 0.5 second. Then, this 
pattern will be repeated. 

• When plural malfunction 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 later after the 
ignition key switch is turned ON. After a lapse of 2.5 
seconds, the check engine lamp repeats glowing 
the same times as the number of the next malfunc
tion 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 num
bers have been indicated. 

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 
malfunctions have been repaired, disconnect the battery 
ground cable from the negative(-) terminal of the battery. For 
at least 10 seconds with the ignition switch turned OFF. [When 
ambient temperature is about 20°C.] 

EF-135 

EFISYSTEM 

0.5 second 0.5 second 

Extinguished 

In case of malfunction code number 3 

=~~~IHULI 
~Jlut:t~ds 

O.Ssecond 

In case of malfunction code numbers 2 and 3 
Glowing 

L~ second 4.5 seconds 

l_j Jl 2.5 seconds 
0.5 second 

Extinguished 
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EFISYSTEM 

DIAGNOSIS CODE • Code Number of glowing of 
Diagnosis item Diagnosis contents Trouble area Reference 

No. check engine lanlJI page 

JLJUL 
Normal - - -

1 

Pressure sensor When the input signal from the pressure . Pressure sensor EF--172 
2 JUUUU\fi sensor deviates from the specified value: . Pressure sensor circuit EF-147 . ECU 

Ignition signal When the ignition signal faiis to be . Distributor IG- 15 
inputted: . Ignitor 

3 JUUUUUU . Ignition coil IG- 3 . Ignition system circuit EF--149 . ECU 

Wate< When the input signal from the water . Water temperature EF-165 

JUIJULJ\IUUL 
temperature temperature sensor deviates from the sensor 

4 sensor specified value: . Water temperature EF-150 
sensor circuit . ECU • Oxygen sensor When the input signal from the oxygen . Oxygen sensor EF-187 

5 -ILJUU1f signal sensor fails to be inputted under the . Oxygen sensor circuit EF--151 
certain conditions: . ECU 

Throttle When both idle switch and power switch . Throttle position sensor EF-170 

7 JUlfiiUIIILJlf position sensor enter "ON~ conditions: . Throttle position sensor EF-152 
circuit . ECU 

Intake air When the input signal from the intake air . Intake air temperature EF-168 
temperature temperature sensor deviates from the sensor 

8 JUIIUUIIUUL sensor specified value: . Intake air temperature EF-155 
sensor circuit . ECU 

Vehicle speed When the input signal from the vehicle . Vehicle speed sensor 

9 JUUUUUUUIJL sensor speed sensor fails to be inputted under . Vehicle speed sensor EF-156 
the certain conditions: circuit . ECU 

Starter signal When the input signal from the starter . Starter 
fails to be inputted, until the certain . Starter circuit EF-157 • 10 JlnnnnnuniUL conditions are satisfied: . ECU 
However, it should be noted that this 
code may be memorized when vehicle 
is started by being pushed. 

Switch signal When even one of the following . Air conditioner system 
conditions is satisfied with the test . Throttle position sensor EF-170 

11 Jlllllllllllllllllll~ terminal shorted with the ground terminal: . Throttle position sensor EF-158 . when the air conditioner is functioning. circuit 
• when idle switch is turned OFF. . ECU 

EGA control When it is judged that the EGA control . EGA valve 
system system is not functioning normally under . Modulator 

12 Jlnnnnnnnnnn;L the certain conditions: . EGRVSV EF-181 . Water temperature EF-165 
sensor 

• 
EF-136 
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EFISYSTEM 

• Code Number of glowing of 
Diagnosis item Diagnosis contents Trouble area 

Reference 
No. check engine 1arf1J page 

Air-to-fuel ratio When the feedback function performs . Injector circuit 
(rich fail) reduction compensation beyond the . Injector EF-220 

specified level: . Fuel pressure . Pressure regulator EF-231 . Pressure sensor EF-172 . Water temperature EF-165 --- sensor 
15 . Water temperature EF-150 

sensor circuit . Intake air temperature EF-168 
sensor . Intake air temperature EF-155 
sensor circuit 

Air-to-fuel ratio When the feedback function performs . Injector circuit 
(lean fail) increase compensation below the . Injector EF-220 

specified level: . ECU EF-189 . Fuel pressure . Pressure regulator EF-231 . Pressure sensor • JUUlJlJll\lli1M 
. Water temperature EF-165 

16 sensor . Water temperature EF-150 
sensor circuit . Intake air temperature Ef--168 
sensor . Intake air temperature Ef--155 

• 

• 
EF-137 
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EFISYSTEM 

INSPECTION OF DIAGNOSIS SYSTEM CIRCUIT 

ACC Check en~e lamp j - Gauge fuse 
IG, ® 

oiGz EFI fuse No. 2 Backup 
ST ® 

EFI fuse No. 1 Main relay 

I ~ ~ <D 
I I '--- ® 

+ ECU 

Fusible !i 

~ermlnal 
Test terminal 

nk I e-, @ 

/ Lamp terminal --- ->- '=:' t ® 
I I b @ 

1 
Check connec~ r--

4-
Engine ground 

Battery 

NOTE: 
• When checking continuity between terminals, first install the SST (09842-87704-000)- Then, check 

continuity between the SST terminals. (See page EF-141.) 

1st step I Ensure that check engine lamp gees on when Ignition System is normal. 
switch is turned ON. I YES 
(Engine is in a stopped condition.) 

NO 

I Ensure that check engine lamp gees on when lamp l Check that there is Check 
terminal at check connector is shorted with ground continuity between ECU foK ECU-
terminal. [YES terminal @ and body (See page 

NO 
ground, ECU terminal @ EF-189.) 
and body ground, and 
ECU terminal @ and lamp 
terminal in check 
connector. 

1 BAD 

Repair or replace. I 

I C~k bulb, fuse and wiring between ECU and ignition I 
SWitch. 

BAD 

• 

• 

• 

I Repair or replace. I _... 
EF-138 
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EFISYSTEM 

YES 
System is normal. 

BAD 
Repair or replace. 

• NO 
Check diagnosis code again. 

Erase diagnosis code. 
(See page EF-138.) 

• 

• EF-139 
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EFISYSTEM 

TROUBLE SHOOTING WITH VOLT/ 
OHMMETER 
PREPARATION OF TROUBLE SHOOTING 
1. Disconnect the battery ground cable from the negative(-) 

terminal of the battery. 
2. Remove the ECU cover. 
3. Disconnect the engine harness from ECU. 
4. Connect the following SST between the engine wire and the 

ECU. 
SST: 09842-87704-000 

5. Reconnect the battery ground cable to the negative(-) terminal 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 (-) terminal of the battery. 

• 

• Aller the engine harness has been connected to the ECU, reconnect the battery ground cable to the 
negative(-) terminal of the battery. • 

• Before using the SST, be sure to check to see if short or open wire exists between the terminals . ....,..... 

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. Prior to the check, ensure that the battery voltage is 11 V 

or more when the ignition switch is turned ON. 
4. If any problem is encountered during this check, see the 

section under "Trouble Shooting for EFI Electronic Cir
cuit with Volt'Ohmmeter." 

CAUTION: 
• For the trouble shooting, use a volt'ohmmeter whose 

internal impedance is more than 10 kDJV. 
Use of a volt'ohmmeter whose internal resistance is 
10 kDJV or less may cause ECU malfunction and/or 
misjudgment. 

• No terminal except for the specified terminal should be 
connected. Failure to observe this caution may cause 
ECU malfunction. 

EF-140 

Black • 

• 
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EFISYSTEM 

• ECU CONNECTORS 
The figure below shows the arrangement of the ECU connector terminals. 

ECU side 

u u Il-l l~ 

~~171/~ 21 1 20 1/118 L--/" 16 11s 1/113 112 I" VI 9 1 8 

42 1 41[ 40 1 39 1 sa 37 1sa 1/1 34 1 331 32 Vl30 129 

SST side 

• 
Table Showing ECU Connections 

Terminal Contents of connection Terminal Contents of connection oode code 

1 Main relay (Power supply) 22 Main relay {Power supply} 

2 Battery (Backup power supply} 23 

3 Ignition coil primary voltage 24 

4 25 

5 Pressure sensor power supply 26 Oxygen sensor 

6 Pressure sensor 27 Intake air temperature sensor 

• 7 Cooling water temperature sensor 28 

8 Vehicle speed sensor 29 Operation system ground (Engine) 

9 Electrical load (Headlamp and defogger) 30 Electrical load (Blower fan) 

10 31 

11 Check connector (Test terminal) 32 Throttle position switch (Power switch) 

12 Throttle position switch (Idle switch) 33 S1op lamp 

13 Starter 34 Air conditioner magnet switch 

14 35 

15 Oxygen sensor feedback check terminal 36 Operation system ground 

16 Check engine lamp 37 Fuel pump relay 

17 38 Pressure VSV 

18 EGRVSV 39 System ground 

19 40 Idle speed control VSV 

20 Injector 41 Injector • 21 Actuator drive ground (Engine) 42 Actuator drive ground (Engine) 

EF-141 
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EFISYSTEM 

Voltage at ECU wiring connectors • Measure voltage between SST terminals shown in the table below. 

No. Terminals STD voltage Condition See 
page 

1 (i)- @ Ground Approx. battery Ignition switch ON EF-144 
@-4tGround voltage 

®-@Ground At all time 

2 @-@Ground 4.5-S.SV Ignition switch ON EF-147 

@-3Ground 3.2-4.0 v Ignition switch ON Atmospheric pressure 
101.3 kPa (760 mmHg) 

3 @-@Ground Approx. battery voltage Ignition switch ON Engine at stopped state EF-149 

4 ®-~Ground 0.4-0.65 v Ignition switch ON When cooling water EF-150 
temperature is aooc 

5 @-@Ground Voltage changes Ignition switch ON When engine speed is held at EF-151 
more than 8 times 3000 rpm for two minutes after 
within 1 0 seconds. engine has been fully warmed 

up: • 7 @-@Ground Less than 5I/ Ignition switch ON Throttle valve fully closed EF-152 

Approx battery voltage Ignition switch ON Throttle valve fully opened 

@-@Ground Approxbattery VClltage Ignition switch ON Throttle valve fully opened 

Less than 5 V Ignition switch ON Throttle valve fully closed 

8 @-13Ground 1.5-3.0V Ignition switch ON When air temperature inside EF-155 
intake manifold is 20"C 

9 ®-3Ground 0 - Approx battery Ignition switch ON Voltages chang takes place EF-156 
voltage 4 times when vehicle is moved 

1.5 m 

10 @-3Ground More than 6 V When i!Jlition switch is set to ST position: EF-157 

11 ®-3Ground Approx. battery When engine is operating and compressor magnet clutch EF-156 
voltage of air condition is energized: 

@-@Ground Less than 5V Ignition switch ON Throttle valve fully closed 

Approx. balleoy .. ~ Throttle valve fully opened • 12 ®-@ Approx. battery Ignition switch ON When engine is operating and 
voltage cooling water temperature is 

40"C or below: 

Less than 3V Ignition switch ON When engine is operating and 
cooling water temperature is 
40"C or more: 

• 
EF-142 
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EFISYSTEM 

TROUBLE SHOOTING EFI ELECTRONIC CIRCUIT WITH VOLT/OHM MERTER 
NOTE: 
• The trouble shooting procedures described in this section are ones designed for the inspection for 

each system. 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 troubles are 

caused by short circuits 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 attributed to the old ECU by installing the old ECU again. 

• When you perform the inspection of wirings, see the section under "Harness & Wiring Diagram." 

Sub fuse box 

~ 

; I 

EF-143 
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EFISYSTEM 

No Tenninals Trouble Condition STD voltage 

1 <D- 8 Ground No standard voltage Ignition switch ON Approx. battery 
@-@Ground voltage 

@-~Ground At all time {But, voltage drops during engine 
starting period) 

0 
ACC 

0
1Gt EFI fuse No. 2 

0 IG2 
ST Back up 

® 
EFI fuse No. 1 

I 
Main relay 

r- (j) 

I '------ @ 

II 
. '" 1 ECU .- f--

T 
I 
I 
I 
I 

J. 

+® 

If the SST (09842-87704-000) has not been installed yet. install the SST. referring to the section under 
"Preparation of Trouble-shooting" at page EF-141. 

EF--144 

• 

• 

• 

• 
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EFISYSTEM 

• <Dor@ -@ 

r[1) There is no specified voltage between SST terminals <D or @ and l @ 

r [2] Check that there is specified voltage between SST terminal CD or @ l 
and body ground when ignition switch IS tumed ON. 

NO 1YES 
J Check between ECU terminal Cit and body ground. I l YES 

[2] 

r Repair or replace. I 

• j Check fuses. fusible link and wiring harness. I 
OK I BAD 

f Repair or replace. l 

f Check ignition switch. l 
OK [BAD 

j Repair or replace. 

r Check EFJ main relay. (See page EF-161.) l 

• 
OK 1 BAD 

I Repair or replace. I 

r Check ECU. (See page EF-189.) l 

• EF-145 
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EFISYSTEM 

1 [11 There is no specified voltage between SST terminals ® and t.e. 1 

Check that there is specified voltage betWeen terminal ® and body I 
ground. 

NO 

Check wiring between SST terminal 8 and body I 
ground. 

I Repair or replace. I 

1 Check fuses, fusible link and wiring harness. I • OK l BAD 

I Repair or replace. I 
[3] 

I Check ECU. (See page Ef.-189.) I 

• 

• 
EF-146 
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EFISYSTEM 

No. Terminals Trouble Condition STU voltage 

2 ®-<8Ground No voltage Ignition switch ON 4.5-5.5 v 
®-~Ground No standard voltage Ignition ~itch I When atmosphedc pressure 3.2-4.0 v 

ON of 101.3 kPa (760 mmHg) 
exists: 

ECU 
@ 

@ 

Pressure @ 
sensor ® 

® 
® 

r @ 

If the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under 
"Preparation of Trouble-shootingn at page EF-141. 

®-® 
I [1) There is no specified voltage between SST terminals® and®. I 

I (2) Check that there is specified voltage between SST terminals (j) or @ j 
and8. I 

OK l BAD 

I Refer to trouble shooting No. 1. (See page EF-138.) j 
j BAD 

L Repair or replace. I 

I Check wiring between ECU and pressure sensor. I 
OK j BAD 

j Repair or replace. I 

j Check pressure sensor. (See page EF-172.) I 
OK j BAD 

j Repair or replace. I 

J Check ECU. (See page EF-189.) I 

EF-147 

[2] 
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EFISYSTEM 

®-~ 

I [1] There is no specified voltage between SST terminals® -18. I 

I [2] ~~k that there is specified voltage between SST terminals® and I 
OK 1 BAD 

I Refer to ®- ® trouble section. 
(See page EF-147.) 

1 BAD 

I Repair or replace. 

I Check wiring between ECU and pressure sensor. 

OK 

I Repair or replace. 

I Check pressl.l'e sensor. (See page EF-172.) 

OK 

I Check ECU. (See page EF-189.) 

I 

I 

I 

I 

I 

I 

EF-148 

[1] • 

• 

• 

• 
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EFI SYSTE• 

No. Terminals Trouble Condition SID voltage 

3 ®-@ No voltage Ignition switch ON (Engine stopped state) Approx. battery i voltage 

lgnilion s'Nitch 
IG2 

r--;:===:::: To spark plug ECU 

If the SST (09842-87704-000) has not been installed yet. install the SST. referring to the section under 
MPreparation of Trouble-shooting" at page EF-141. 

®-® 
j There is no voltage between SST terminals@) and @ I 

ICheck wiring between distributor connector positive terminals ( +) and I 
SST terminal ®. (Disconnect the IG coil connector) 

OK 

! Repair or replace. I 

\ Check ignition system. (See page rG-3.) I 
OK 1 BAD 

j Repair or replace. I 

j Check ECU. (See page EF-189.) I 

EF-149 

WFE9i:}.EF574 
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EFlSYSTEM 

No. Terminals Trouble Condition STDvoltage 

• ®-~Ground NQ•~iMdvo~ Ignition swito:h ON l When ~ling wawr 0.4-0,65 v 
temperature is aooc 

Water 
temperature 
sensor ECU 

® 

® 

f® 

If the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under 
~Preparation of Trouble-shooting" at page EF-141. 

1 [1] There is no specified voltage between SST terminals® and@. I [1] 

Check that there is voltage between SST terminals <D or® and <8 I 
when ignition switch is turned ON. 

OK 1 BAD 

I Refer to (<D or @- 8 trouble section No. 1. I 
(See page EF-145.) 

j Check wiring between ECU and water temperature sensor. I 
OK l BAD 

I Repair or replace. 

) Check water temperature sensor. (See page EF-165.) I 
OK 1 BAD 

I Replace water temperature sensor. 

I Check ECU. (See page EF-189.) I 

EF-150 

[2) 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

EFISYSTEM 

No.' Terminals Trouble Condition STD voltage 
5 @-@Ground No voltage change Ignition switch ON When engine Voltage changes 

revolution speed is more than 8 times 
held at 3000 rpm after within 10 seconds. 
having warmed up 
engine fully: 

ECU 

L_~O~xy~ge~n~s~e~n~s~o'~_jr-----------------1~ 

If the SST (09842-8n04-000) has not been installed yet, install the SST, referring to the section under 
MPreparation of Trouble-shooting" at page EF-141. 

There is no change in voltage between SST terminals ® and 1$1. 

j Repair or replace . 

Check oxygen sensor. (See page EF-187.) 

OK 

"""'"'''" 

EF--151 
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No. Terminals Trouble Condition STD voltage 

7 @-@Ground More than 5 V Ignition switch ON Throttle valve fully Less than 5 V 
closed 

No voltage Ignition switch ON Throttle valve fully Approx. battery 
opened voltage 

@-@Ground No voltage Ignition switch ON Throttle valve fully Approx. battery 
closed voltage 

More than 5 V Ignition switch ON Throttle valve fully Less than s v 
opened 

- when fully closed 
- when fully opened 

Throttle 
position 

r_2-, ECU 

! --ol 

@ 

® L_ _ _j 

- ® 

~ 

lf the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under 
"Preparation ofTrouble-shooting" at page EF-141. 

EF-152 

• 

• 

• 

• 
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@-@ 
\ [1] There is no specified voltage between SST terminals @ and @. \ 

I [2) Check that there is voltage between SST terminals (i) or@ and @ I 
when ignition switch is turned ON. 

OK l BAD 

I Refer to (j) or@ and 3 trouble section No. 1. I 
(See page EF-145.) 

I Check throttle position sensor. (See page EF-170.) I 
OK 1 BAD 

I Replace. I 

I Check wiring between ECU and throttle position sensor. I 
OK i BAD 

I Repair or replace. 

J Check ECU (See page EF-189.) I 

EF-153 

EFISYSTEM 

[1] 
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EFISYSTEM 

I [1] There is no specified voltage between SST terminals® and @. _I 

1
[2] Check that there is voltage between SST terminals <D or @ and <8 I 

when ignition switch is turned ON. 

OK l BAD 

!Refer to G) or @ and @trouble section No. 1. I 
(See page EF-145.} 

[2] 

I Check throttle position sensor. (See page EF-170.) I 
OK 1 BAD 

J Replace. • 
I Check wiring between ECU and throttle position sensor. I 

OK 1 BAD 

J Repair or replace. 

j Check ECU. (See page EF-189.) 

• 

• 
EF-154 
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EFISYSTEM 

No. Terminals Trouble Condition STD voltage 

8 @-@Ground No specified voltage Ignition switch ON I When air temperature 1.5-3.0 v 
inside intake manifold 
Js moe 

ECU 

Intake air ® 
temperature 
sensor ® 

r® 

If the SST (09842-8n04-000) has not been installed yet, install the SST, referring to the section under 
~Preparation of Trouble-shooting" at page EF-141. 

j (1) There is no specified voltage between SST terminals@ and 3. j 

Check that there is voltage between SST terminals <D or @ and ~ I 
when ignition switch is turned ON. 

OK l BAD 

!
Refer to CD or@ and @ trouble section No. 1. I 
(See page EF-145.) 

J Check intake air temperature sensor. (See page EF-168.) I 
OK lBAD 

! Replace intake air temperarure sensor. I 

\ Check wiring OeiWeen ECU and intake air temperature sensor. I 
OK l BAD 

J Repair or replace. 

I Check ECU. (See page EF-189.) I 

EF-155 
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No. Terminals Trouble Condition STDvoltage 

9 ®-18 Ground No voltage changes Ignition switch ON I When vehicle is 0 - Approx. battery 
moved slowly: voltage 

Vehicle speed sensor 

~~----~( ~) @ 

@Magnet 

sPeedometer .,r <it 
shaft ..,.. ...._ 

If the SST (09842-87704-000) has not been installed yet, tnstall the SST, refernng to the section under 
~Preparation of Trouble-shooting" at page EF-141. 

I [1] No change in voltage occurs between SST tenninals ® and 13 I when vehicle is moved slowly with ignition switch turned ON. 

I [2] Check that there is voltage betv.'een SST terminals CD or@ and 18 I 
when ignition switch is turned ON. 

OK 1 BAD I Refer to (i) or ® and 9 trouble section No. 1. (See I page EF-145.) 

j Check wiring between ECU and vehicle speed sensor. I 
OK 1 BAD 

\_Repair or replace. I 

j Check wiring between vehicle speed sensor and body ground. I 
OK jBAD 

[ Repair or replace. I 

[ Check vehicle speed sensor. I 
OK 1 BAD 

1 Replace. I 

• 

• 

• 

1 Check ECU. (See page EF-189.) I .,,.,,,.,, . 
EF-156 
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Tenninals 

@-8Ground 

Trouble 

No voltage 

Fusible link 

1.25 

Condition 

Ignition switch set to ST position 

Clutch 
switch ECU 

EFISYSTEM 

STD voltage 

More than 6 V 

If the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under 
"Preparation of Trouble-shooting" at page EF-141. 

I There is no voltage between SST terminals @ and @ when ignitioo I 
switch is set to ST position. 

I Check starter operation. I 
BAD 

! Check wiring between ECU and starter terminals. I t BAD 

I Repair or replace. I 

'

Check battery, fusible link ignition switch, starter, starter relay and shift j 
posttion switch or clutch switch. 

OK 1 BAD 

I Repair or replace. I 

j Check ECU. (See page EF-189.) J 

EF-157 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

i No. 

11 

Terminals 

@-@Ground 

@ @Ground 

Acceleration 
cut switch 

Trouble 

No voltage 

More than 5 V 

No voltage 

Air conditioner 
amplifier 

Condition 

When engine is operating and compressor 
magnet clutch of air conditioner is energized: 

Ignition switch ON Throttle valve fully closed 

Throttle valve fully opened 

ECU 

STD voltage 

Approx. battery 
voltage 

Less than 5 V 

Approx. battery 
voltage 

Throttle position 
sensor (idle switch) 

@~------------~ 

If the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under 
MPreparation ofT rouble-shooting" at page EF-141. 

EF-158 
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'

There is no specified voltage between SST terminals @ and ® when I 
magnet clutch is operated. 

• 

• 

\ Check magnet clutch operation. 

BAD l OK 

I Check wiring between ECU terminal ® and air 
conditioner amplifier terminal. 

\ Check air conditioner system. ! 
OK l BAD 

J Repair. J J Repair or replace. 

I Check ECU. (See page EF-189.) I 

J [1) There is no specified voltage between SST terminals@ and@. 

I 

I 
BAD 

I 

I 

1

[2] Check that there is voltage between SST terminals (j) or ®and (j I 
when ignition switch is turned ON. 

OK 1 BAD 

!Refer to <D or@ and® trouble section No.1. 
{See page EF-145.) I 

\ Check thro:tle position sensor. (See page EF-170.) \ 

OK 1 BAD 

J Replace throttle position sensor. J 

J Check wiring between throttle position sensor and body ground. J 

OK l BAD 

\ Repair or replace. \ 

• / Check ECU. (See page EF-189.) I 

EF-"59 

EFISYSTEM 

"""'-"'"' 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

ELECTRONIC CONTROL SYSTEM 
LOCATION OF ELECTRONIC CONTROL PARTS 

T 

I 
Relay & fuse 
block 

vsv 

sensor 

air 
sensor 

link block 

I VSV 

I position sensor 

EF-160 

• 
I i i coil 

• 

• 

• 
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MAIN RELAY 

~ 
Main relay o-- EFI 

IG1 fuse No. 2 (j) ® 

'"" ''" .. 
EFI @ @) 

fuse No. 1 

Fusible link 

v 
iC- Battery 
r 
' ' j_ 

Inspection of EFI main relay 
1. Check of main relay operation 

Turn ON the ignition switch. Check to see if you can hear 
a relay operating sound or if you can feel operating vibra
tions when a screwdriver or the like is brought into contact 
with 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) Remove the main relay from relay box . 
(2) Check that there is continuity between the terminals CD 

and@. 
(3) Check that there is no continuity between the terminals 

®and@. 
(4) Check that there is no continuity between the terminals 

<D and® and also between the terminals <D and@. 
(5) 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. 

3. Inspection of relay operation 
(1) Apply the battery voltage across the terminals CD and 

@. 
(2) Check that there is continuity between the terminals @ 

and@ . 

If the operation test results do not conform to specifications, 
replace the relay. 

EF-161 
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ECU 

r- (j) 

+ 
I__ ® 

-
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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 

5. Install the main relay to the relay box. Attach the cover. 

INJECTOR RELAY 

o ACC 
o IGt 

I G.! 
sr~ EFI fuse Injector relay 

No.2 G) ® . ,, 

Injector fuse @ - @ 

"' 
ll f 
' ' I 

-'-

~ 

Inspection of injeCtOr relay 
1. Check of injector relay operation 

Turn ON the ignition switch. Check to see if you can hear 
a relay operating sound or if you can feel operating vibra
tions when a screwdriver or the like is brought into contact 
with 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) Remove the injector relay from the relay box. 

Check that there is continuity between the terminals Q) 
and®. 

EF-162 

~ r ® 
L ® 

......,.... 

• 

• 

• 

• 
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Check that there is no continuity between the terminals 
@and@. 
Check that there is no continuity between the terminals 
CD and @ and also between the tenninals tD and @. 
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. 

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. 

4. If the injector 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 

5. Install the injector relay to the relay box. Attach the cover. 

FUEL PUMP RELAY 

Fusible 
fink 

EF-163 
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Inspection of Fuel Pump Relay 
1. Check of fuel 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 no1 touch the relay by your hand. 

2. Inspection of relay continuity 
(1) Check that there is continuity between the terminals (j) 

and@. 
(2) Check that there is no continuity between the terminals 

®and@. 

(3) Check that there is no continuity between the terminals 
(j) and @ and also between the terminals <D 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. 

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. 

4. If the fuel pump relay persists to be inoperative after the 
checks ~ through 3 have been performed satisfactorily, 
check the following items. 
(1) Fusible links 
(2) Ignition switch 
(3) Fuses 
(4) Main relay (See page EF-161.) 
(5) Wiring and wiring connector 
(6) ECU (See page EF-189.) 

EF-164 

• 

• 
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0 

4 

• 
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WATER TEMPERATURE SENSOR 

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 discon
nect or connect the connector. 

2. Start the engine. Read the resistance at the time when the 
engine is wormed up fully . 

Resistance: 0.32 ± 0.1 kn 

If the measured resistance will not conform to the specifica
tion, remove the water temperature sensor and perform the 
unit inspection. 

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. (See page C0-12.) 
• After completion of the sensor replacement. refill the 

coolant (See page C0-13.) 

EF-165 
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Water temperature sensor removal and unit test 
1. Disconnect the ground cable terminal from the negative ( -) 

terminal of the battery. 
2. Drain the cooling water. (See page C0-12.) 

3. Distributor removal 
( 1) Turn the crankshaft, until the mark on the crankshaft 

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, tum the 
crankshaft one more complete tum 3600. 

(2) Remove the spark plug wires from the distributor cap. 
NOTE: 
• Be sure to remove the spark plug wire by holding the 

rubber grommet Never pull out the cord section. 

(3) Disconnect the distributor connector. 
( 4} Disconnect the vacuum hoses from the vacuum advan

cer. 
(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. 

4. Removal of water temperature sensor 
(1) Remove the water temperature sensor connector. 
(2) Remove the water temperature sensor. 

EF-166 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

5. Unit check 
( 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 Resistance (k.n) 

80 0.322± 0.1 

60 0.584 ± 0.2 

40 1.140±0.3 

20 2.450± 0.5 

0 5.88 ± 1.5 

-20 16.2 ±3.2 

If 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 to the cylinder. Connect the connec
tor. 
Tightening Torque: 24.4 - 34.3 N·m (2.5 - 3.5 kgf-m) 

NOTE: 
• The new sensor is coated with sealer. Hence,when the 

sensor is replaced with a new one, first remove the 
sealer thoroughly. Then, wind the seal tape. Also. be 
sure to clean the threaded holes at the cylinder head 
side. 

(2) Distributor installation (See page IG-27.) 
(j) Replace the distributor "0" ring with a new part 
® With 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 bolt 
hole of the cylinder head comes at the center of the 
elongated hole for the distributor bolt Then, torque 
the distributor set bolt. 

® Connect the vacuum hoses to the vacuum advan
cer. 

® Connect the distributor connector. Instal! the con
nector to the clamp. 

@ Connect the high-tension cords to the distributor 
cap. 

EF-167 
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(3) Connect the ground cable terminal to the battery nega-
tive (-) terminal. 

(4) Fill cooling water. (See page C0-13.) 
(5) Adjust the ignition timing. (See page EM-23.) 
{6) Start the engine. Ensure that no water or oil leakage is 

present. 
(7) Check the oil level. (See page LU-9.) 

INTAKE AIR TEMPERATURE SENSOR 

Ll. 
r--

= o---

f- = '--

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 connector 

section, unlock the lock and pull out the connector. 

2. Remove the intake air temperature sensor. 

EF-168 

• 

• 
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• 3. Immerse the heat sensing section of the intake air 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 in the preceding page. 
If the measured resistance will not conform to the specifica
tions, replace the intake air temperature sensor. 

• 

• 

• 

4. Check that there is no continuity between each terminal of 
the intake air temperature sensor and the sensor body. 
If there is continuity, replace the intake air temperature 
sensor . 

5. Install the intake air temperature sensor to the surge tank 
with a new gasket interposed. 

Tigli1ening Torque: 29.4 - 39.2 N-m (3.0- 4.0 kgf-m) 

6. Connect the intake air temperature sensor connector . 

EF-169 
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iliROTTLE POSITION SENSOR 

Inspection of throttle position sensor 
1. Remove the air chamber. (See page EM-17.) 
2. Unlock the throttle position sensor connector and discon

nect it. 
CAUTION: 
• When disconnecting the connector, care must be exer

cised to ensure that no excessive load is applied to the 
throttle position sensor. 

3. Measure the resistance between the terminals of the throttle 
position sensor. 
(1) Measure the resistance between @ and @ under the 

following conditions. 

Throttle valve closed fully 29 ka or less at 20"C 

Throttle valve opened fully 1 000 k1l or more 

If the measured resistance does not conform to the specifica
tion, replace the throttle body. (See page EF-224.) 

CAUTION: 
• Be very careful not to damage the terminal. 

EF-170 

• 

• 

• 
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(2) Measure the resistance between ® and @ under the 
following conditions. 

Throttle valve closed fully 1000 kO: or mare 

Throttle valve opened fully 29 kQ or less 

If the measured resistance does not conform to the 
specification, replace the throttle body. (See page EF-224.) 
CAUTION: 
• Be very careful not to damage the terminal. 

4. 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 throttle 
position sensor. 

5. Install the air chamber. (See page EM-22.) 

EF-171 
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PRESSURE SENSOR 

Semiconductor type pressure converting element 

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 
engine wire. 
SST: 09842-87704-000 

NOTE: 
• Before the SST is ins1alled, be sure to perform continuity 

and short tests between the SST terminals. 

(4) Reconnect the ground cable terminal to the negative 
(-)terminal of the battery. 

EF-172 
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2. Check of output of pressure sensor 
( 1) Measure the voltage between the SST terminals ® and 

ti when the ignition switch is turned ON. 

Specified Value 

Measuring point Atmospheric 

Altitude (height above 
pressure Voltage v 

sea level) m 
kPa (mmHg) 

0 101.3 kPa 3.2 ~4.0 
(760 mmHg) 

500 95.5 kPa 3.1 -3.8 (716mmHg) 

1000 89.9 kPa 3.0-3.6 (674mmHg) 

If the measured voltage does not conform to the specifica
tion, measure the voltage between the SST terminals@ and 
S. Ensure that the measured voltage is within a range of 
4.5 to 5.5 volts. Then, proceed to replace 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 
trouble with the wiring, check the ECU. (See page EF-189.) 

(2) Disconnect the rubber hose connected to the pressure 
sensor. Apply a negative pressure of 26.7 kPa 
(200 mmHg) to the pressure sensor, using a MityVac. 
Check that the measured voltage between the SST ter
minals® 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 . 

EF-173 
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(3) Remove the MityVac from the pressure sensor. 
(4) Connect the rubber hose disconnected in the step (2) 

to the pressure sensor. 

3. SST 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 glove compartment box to the instrument 

panel. 
(5) Reconnect the ground cable terminal to the negative 

(-)terminal of the battery. 

EF-174 
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IDLE SPEED CONTROL VSV 

ACC 
o---- EFI fuse No. 2 
o-IG1 
o-IG2-----, 
~sr 

EFI fuse No. 1 

Idle speed control 
vsv 

Inspection of idle speed control VSV 
1. Unit inspection of idle speed control VSV 

{1) With the ignition switch tumed OFF, disconnect the con
nector and vacuum hoses which are connected to the 
idle speed control VSV. 

(2) Check that the resistance between the terminals of the 
VSV conforms to the specification. 

• Specified Resistance: 10 - 50 n 

• 

Replace the VSV with a new part if the resistance does 
not conform to the specification. 

{3) Connect a suitable rubber hose to the VSV. Ensure that 
you feel resistance while blowing your breath. 
Replace the VSV with a new part if you feel no resis
tance while blowing your breath . 

EF-175 
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( 4) Apply the battery voltage to the idle speed control VSV 
as shown in the right figure. 

(5) Connect a suitable rubber hose to the idle speed control 
VSV. Ensure that air continuity exists. 
Replace the VSV with a new part if no air continuity 
exists. 

(6) Remove the battery voltage from the VSV. 
(7) Connect the disconnected vacuum hoses and connec

tor to the VSV. 

2. Measurement of operation voltage of idle speed control VSV 
(1} Disconnect the battery ground cable 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: 09842-87704-000 

NOTE: 
• Before connecting the SST, ensure that no open wire or 

short exists between the terminals. 

(4) Reconnect the battery ground cable to the negative (-) 
terminal of the battery. 

(5) Turn ON the ignition switch. 

(6) Ensure that the voltage between the SST terminals @ 
and@ (negative) is less than the specified voltage. 
Specified Voltage: 3 V or less 

Check the ECU if the measured voltage exceeds the specified 
voltage. (See page EF-189.) 

EF-176 
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(7) Remove the cap of the check connector. Connect the 
following SST. 
SST: 09991-Bn02-000 

NOTE: 
• Before connecting the SST, ensure that no open wire or 

short exists in each wiring. 

(8) Connect the test terminal (Brown) with the ground ter
minal (Black). 

(9) Ensure that the voltage between the SST terminals @ 
and@ (negative) is approximately the battery voltage. 
Specified Voltage: Approximately bat1ery voltage 

Check the wiring from the battery to the ECU terminal 
@ if the measured voltage is less than the specified 
voltage. 
If no abnormality exists in the wiring, check the ECU. 
(See page EF-189.) 

(10) Turn OFF the ignition switch. 
(11) Remove the SST from the check connector. 
(12) Attach the cap to the check connector. 
(13) Disconnect the battery ground cable from the negative 

(-)terminal of the battery. 
(14) Remove the SST by disconnecting the ECU and engine 

wire connectors of the SST. 
(15) Reconnect the engine wire to the ECU. 
(16) Install the ECU cover to the cowl panel. 
(17} Reconnect the ground cable terminal to the nega

tive (-) terminal of the battery. 
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System Inspection of idle speed control VSV 
1. Setting conditions prior to check 

(1) Start and wann up the engine. 
(2) Turn OFF all accessory switches. 
(3) Move the shift lever to the neutral position. 
(4) On the vehicle equipped wrth power steering, set the steering wheel to the straight-ahead condition. 
(5) Ensure that the intake or exhaust system exhibits no air and/or gas leakage. 
(6) Ensure that the air cleaner filter element is installed. 
(7) Ensure that all vacuum hoses and pipes are connected correctly. 

2. Connecting tachometer to engine 
Connect the measuring terminal of a tachometer to the 
engine. 
NOTE: 
• In case where your tachometer is to be connected to the 

negative (-) 1enninal of 1he ignition coil, connect the 
following SST, which is to be connected to 1he distributor 
connector, between the distributor and the engine wire. 
Then, connect the tachometer as shown in 1he right 
figure. 
SST: 09991-87703-QOO 

CAUTION: 
• Never allow the tachometer terminal to touch the ground 

tenninal as ~ could result in damage of 1he ign~or and/or 
the ignition coil. 

• As some tachometers are not compatible with this igni
tion system, ~ is imperative to confirm lhe compatibilily 
of your meter before it is used. 

EF-178 
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3. Perform the inspection according to the following flow chart. 

I Diagnosis code check (See page EF 136.) 
Malfu..,. 

Perform trouble shooting according to diagnosis codes. 1 

Nonnal Hon.-.-
I Ensure that engine idle speed conforms to specification. Check ignition timing. {See page EM-23.) 

ktle speed: 850 ± 50 rpm I BAD 1 Adjust idle speed. (See page EM-2R) 

OK OK j_ BAD 

Unit inspection of ISC VSV 
(See page EF-175.) 

OK j BAD 

I Replace. 

• Check that temlinal T of check connector is shorted 
with ground tenninal. 

• Check vehicle speed sensor system. 
(See page EF-156.) 

• Check water temperature sensor system. 
(See page EF-150.) 

• Check throttle position sensor system. 
(See page EF-152.) 

OK l BAD 

1 Repair or replace. I 

Check ECU. (See page EF-189.) I 

I Ensure that idle speed conforms to specification when I J Check wiring from headlamp at left side to ECU 
headlamp switch is turned ON. I BAD 1 terminal ®. 

OK tBAD 
L Repair or replace. 

I Tum OFF headlamp switch. I I Check ECU. (See page EF-189.) 

(To be continued) 
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] Ensure that idle speed conforms to specification when I BAD 
Check wiring from defogger s'Nitch to ECU terminal @. I 

defogger switch is turned ON. j BAD 
OK • 

I Repalr or replace. I 

I Tum OFF defogger switch. I I Check ECU. (See page EF-189.) I 
OK 

I Ensure that idle speed conforms to specification when I BAD 
Check wiring from heater relay to ECU terminalli). l 

blower fan motor is turned ON. 
OK 1 BAD OK 

I Repair or replace. I 

I Tum OFF blower fan motor. I I Check ECU. (See page EF-189.) I • 

• 

• 
EF-180 
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Inspection of EGR VSV 
1. Unit inspection of EGR VSV 

(1) With the ignition switch turned OFF, disconnect the con
nector and vacuum hoses which have been connected 
to the EGR VSV. 

(2) Check that the resistance between the terminals of the 
VSV conforms to the specification. 
Specified Resislance: 20 - so n 

Replace the VSV with a new part if the resistance does 
not conform to the specification. 

(3) Connect a suitable rubber hose to the VSV as shown in 
the right figure. Ensure that no air continuity exists . 
Replace the VSV with a new part if air continuity exists. 

(4) Connect a suitable rubber hose to the VSV as shown in 
the right figure. Ensure that air continuity exists. 
Replace the VSV with a new part if no air continuity 
exists . 
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(5) Apply the battery voltage to the EGR VSV as shown in 
the right figure. 

(6) Connect a suitable rubber hose to the EGR VSV as 
shown in the right figure. Ensure that air continuity ex~ 
ists. 
Replace the VSV with a new part if no air continuity 
exists. 

(7) Connect a suitable rubber hose to the EGR VSV as 
shown in the right figure. Ensure that no air continuity 
exists. 
Replace the VSV with a new part if air continuity exists. 

(8) Disconnect the battery vonage from the VSV. 
(9} Connect the disconnected vacuum hoses and connec

tor to the VSV. 

2. Measurement of operation voltage of EGR VSV 
(1) Disconnect the battery ground cable 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: 09842-87704-000 

NOTE: 
• Before connecting the SST, ensure that no open wire or 

short exists between the terminals. 

(4) Reconnect the battery ground cable to the negative(-) 
terminal of the battery. 

EF-182 

• 

• 

• 
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(5) Start tile engine. Ensure that tile specified voltage is 
applied between the SST terminals@ and@ (negative) 
when the cooling water temperature is below 40 °C. 
Specified Voltage: About battery voltage 

Check the wiring from the battery to the ECU terminal 
Ci if the measured value is less than the specified 
voltage. 
If no abnormality exists in the wiring, proceed to the 
ECU check. (See page EF-189.) 

(6) Warm up the engine until the cooling water temperature 
becomes above 40 °C. 

(7) Ensure that the specified voltage is applied between the 
SST termrnals @ and @ (negative). 
Specified Voltage: 3 V or less 

If the measured value exceeds the specified voltage, 
Proceed to the ECU check. (See page EF-189.) 

(8) Turn OFF the Ignition switch. 
(9) Disconnect the battery ground cable from the negative 

(-) terminal of the battery. 
(10) Remove the SST by disconnecting the ECU and engine 

wire connectors of the SST. 
(11) Connect the engine wire to the ECU. 
(12) Install the ECU cover to the coul panel. 
(13) Reconnect the ground cable tenninal to the negative 

(-)terminal of the battery. 

EF-183 

EFISYSTEM 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

PRESSURE VSV 

INSPECTION OF PRESSURE VSV 
1. Unit inspection of pressure VSV 

( 1) Detach the pressure VSV from the bracket. disconnect 
the connector and vacuum hoses that have been con
nected to the pressure VSV. 

(2) Check !hat the resistance between the terminals of the 
VSV conforms to the specification. 
Specified Resistance: 20- 60 n 

Replace the VSV with a new part if the resistance does 
not conform to the specification. 

(3) Connect a suitable rubber hose to the VSV as shown in 
the right figure. Ensure that no air continuity exists. 
Replace the VSV with a new part if air continuity exists. 

EF-184 
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• 
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(4) Connect a suitable rubber hose to the VSV as shown in 
the right figure. Ensure that air continuity exists. 
Replace the VSV with a new part if no air continuity 
exists. 

(5) Apply the battery voltage to the pressure VSV as shown 
in the right figure . 

(6) Connect a suitable rubber hose to·the pressure VSV as 
shown in the right figure. Ensure that air continuity ex
ists. 
Replace the VSV with a new part if no air continuity 
ex'tsts. 

(7) Connect a suitable rubber hose to the pressure VSV as 
shown in the right figure. Ensure that no air continuity 
exists. 
Replace the VSV with a new part if air continuity exists. 

(8) Remove the battery vo~age being applied to the VSV. 
(9) Connect the disconnected vacuum hoses and connec

tor. 

2. Inspection of pressure VSV system 
(1} With the ignition switch tumed OFF, disconnect the 

vacuum hoses which have been connected to the pres
sure VSV . 

EF-185 
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(2) Connect a MityVac as shown in the right figure. 
Apply a negative pressure of 26.7 kPa (200 mmHg). 

(3) Ensure that the negative pressure which was applied in 
the step (2) becomes zero when the ignition switch 
tumed ON. 
Check the wiring from the battery to the ECU terminal 
® if the negative pressure does not become zero. 
If no abnormality exists in the wiring, proceed to the 
ECU check. (See page EF-189.) 

(4) Remove the MityVac. Connect the vacuum hose to the 
pressure VSV. 

EF-186 

• 

• 

• 

• 
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Inspection of oxygen sensor 
1. Unit inspection of oxygen sensor 

(1) Disconnect the oxygen sensor connector. 

(2) Start and wanm up the engine completely. 
(3) Connect a voltmeter to the connector of the oxygen 

sensor. 
(4) Depress the accelerator pedal. At this time, ensure that 

the reading of the voltmeter is 0.45 V or more. 
Replace the oxygen sensor with a new part if the read
ing is not 0.45 V or more. 

(5) Remove the voltmeter from the oxygen sensor connec
tor. Reconnect the connector. Install the connector to 
the I 

2. System inspection of oxygen sensor 
(1) Remove the cap of the check connector. Connect the 

following SST to the check connector. 
SST: 09991-87702-000 

EF-187 
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EFISYSTEM 

(2) Start and warm up the engine completely. 
(3) Connect the test temninal (brown) of the SST to the 

ground terminal (black). 

( 4) Connect a voltmeter to the outputterminal (green) of the 
SST. 

(5) Hold the engine speed at 3000 rpm. 
(6) After a lapse of 2 minutes, ensure that the reading of 

the voltmeter connected in the step (4) changes eight 
times or more for 10 seconds. 
If the change in voltage fails to occur eight times or 
more, check the diagnosis code. Replace the oxygen 
sensor if no malfunction code is memorized. 

(7) Stop the engine. 
(8) Remove the SST which was connected to the check 

connector. Attach the cap to the check connector. 

EF-188 

Test terminal Short 

rrW 
]P 

Ground terminal 
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tenninal 

• 

• 
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• ELECTRONIC CONTROL UNIT (ECU) 

• 
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• 

INSPECTION OF ECU 
1. Measurement of ECU input/output voltage 

NOTE: 
• The wiring circuit of the EFI can be checked by measur

ing the voltage and resistance at the ECU connector 
terminals. 

• The measurement of voltage should be conducted while 
all of the connectors are connected. 

• Make sure that the battery voltage is 11 V or more when 
the ignition switch is turned ON. 

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

(2) Remove the ECU cover . 

EF-189 
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(3) Connect the following SST between the ECU and the 
engine wire. 
SST: 09842-87704-000 

NOTE: 
• Before the SST is connected, make sure that no open 

wire and/or no short exists between the SST tenninals. 

(4) Connect the battery ground cable to the negative (-) 
terminal of the battery. 

(5) Measure the voltage between the terminals under each 
condition shown in the table below. 
Replace the ECU if the engine shows abnormality 
despite the fact that all measured results are normal. 
If the measured results are abnormal, check the mal
functioning system. Repair or replace the malfunction
ing part. 
Replace the ECU if no abnormality exists in the INiring 
system. 

NOTE: 
• The measurement should be carried out at the measur

ing terminals of the SST. 

EF-190 

• 

• 

• 
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• Table Showing ECU Connections 

Temlinal 
Contents of connection 

Terminal Contents of connection cooe cooe 

1 Main relay (Power supply) 22 Main relay (Power supply) 

2 Battery {Backup power supply) 23 

3 lgnitioo coil primary voltage 24 

4 25 

5 Pressure sensor power supply 26 Oxygen sensor 

6 Pressure sensor 27 Intake air temperature sensor 

7 Cooling water temperature sensor 28 

8 Vehicle speed sensor 23 Operation system ground {Engine) 

9 Electrical load (Headlamp and defogger) 30 Electrical load (Blower fan) 

10 31 • 11 Check connector (Test terminal) 32 Throttle position switCh (Power switCh) 

12 Throttle position switch (Idle switch) 33 Stop lamp 

13 Starter 34 Air conditioner magnet switch 

14 35 

15 Oxygen sensor feedback check terminal 36 Operation system ground 

16 Check engine lamp 37 Fuel pump relay 

17 38 Pressure VSV 

18 EGA VSV 39 System ground 

19 40 Idle speed control VSV 

20 Injector 41 Injector 

21 Actuator drive ground (Engine) 42 Actuator drive ground (Engine) 

• ru LI 
~~13112~11~ ld·i·i513BD 

21 1 20 1/11• V 
•2 1 41 140 I 39 I 38 37_L 36 Vl34133\s2_V\so 1.. 27 2s / 22 

• EF-191 
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Voltages at ECU connectors • Terminals STD Voltage Condition See page 

Q) @ Approx. battery voltage Ignition switch ON EF-145 

®-41 Approx. battery voltage At all time EF-146 

®-41 Approx. battery voltage Ignition switch ON When engine is stopped: EF-149 

®-® 4.5-5.5 v Ignition switch ON EF-147 

@-41 3.2-4.0 v Ignition switch ON When atmospheric pressure of EF-148 
101.3 kPa (760 mmHg) exists. 

Q)-@ 0.4-0.65 v Ignition switch ON When cooling water temperature is EF-150 
SC>'C' 

@-41 0 - Approx. battery Ignition switch ON Measured voltage changes when EF-156 
voltage vehicle is moved 1.5 m. 

®-41 Less than 5.0 V Ignition switch ON When defogger and head!amp 
switches are turned OFF: -

Approx. battery voltage Ignition switch ON When defogger and/or headlamp 
switches are turned ON: • <I]>-@ Approx. battery voltage Ignition switch ON When test terminal of check 
connector is not connected with -
ground terminal: 

Less than 1.0 V Ignition switch ON When test terminal of check 
connector is connected with ground -
terminal: 

@-@ Less than 5.0 v Ignition switch ON Throttle valve fully closed 
EF-153 

Approx. battery voltage Ignition switch ON Throttle valve fully opened 

@-41 ov Ignition switch ON 
EF-157 

r..tore than 6 V When ignition switch is set to ST position: 

@-@ Measured voltage After warming up engine completely, connect test tenninal of 
changes at a point check connector with ground tenninaJ. Hold engine revolution EF-187 
between 0-5.0 V. speed at 3000 rpm for two minutes. 

@-@ Less than 3.0 V Ignition switch ON • Engine is stopped. 
• When check engine lamp is 

illuminated: • -
Approx. battery voltage Ignition switch ON • After engine starts: 

• When check engine lamp is 
extinguished: 

• 
EF-192 
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• Terminals STDVoltage Condition See page 

@-@ Approx. battery voltage Ignition switch ON • After engine starts: 
• Cooling water temperature is 

below 40"C. 
EF-181 

Less than 3.0 V Ignition switch ON • After engine starts: 
• Cooling water temperature is 

above 41°C. 

®-8 Less than 1.0 V At least 30 seccnds have elapsed after turning OFF ignition 
switCh. EF-220 

Approx. battery voltage Ignition switch ON j • Engine is stopped. 

@-@ Less than 0.01 V Ignition switch ON -

@-@ Approx. battery voltage Ignition switch ON EF-145 

®-@ Change in output Ignition switCh ON After warming up engine completely, 
voltage hold engine revolution speed at 3000 EF-151 

rpm for two minutes. 

• @-@ 1.5-3.0V Ignition switch ON Air temperature inside intake EF-155 manifold is 2QOC: 

@-@ Less than 0. 1 V Ignition switch ON -

®-@ Approx. battery voltage Ignition switCh (l\j • Blower fan switch turned OFF -
Less than 2.0 V Ignition switch ON When blower fan switch turned ON: 

@-@ Approx. battery voltage Ignition switch ON Throttle valve fully closed 
EF-154 

Less than 5.0 V Ignition switch ON Throttle valve fully opened 

@-@ Less than 1 V Ignition switch ON When brake pedal is not depressed: -
Approx. battery voltage At all time When brake pedal is depressed: -

• 

• EF-193 
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Terminals STD Voltage Condition 

®-® Less than 1 V Ignition switch ON When compressor magnet switch of 
air conditioner is turned OFF: 

Approx. battery voltage Ignition switch ON When compressor magnet switch of 
air conditioner is turned ON: 

8-@ Less than 0.1 V Ignition switch ON 

®-® Approx. battery voltage Ignition switch ON When fuel pump is stopped: 

Less than 2.0 V Ignition switch ON When fuel pump is operating: 

®-® Approx. battery voltage Ignition switch ON When pressure VSV is turned OFF: 

Less than 3.0 V Ignition switch ON For 0.5 second immediately after 
engine starts 

~-Engine Less than 0.1 V Ignition switch ON 
ground 

@-@ Less than 3.0 V Ignition switch ON Engine is stopped. 

Approx. battery voltage Ignition switch ON When test terminal of check 
connector is connected with ground 
terminal: 

{!>-@ Less than 1.0 V At least 30 seconds have elapsed after turning OFF ignition 
switch. 

Approx. battery voltage Ignition switch ON 

@-@ Less than 0. 1 v Ignition switch ON 

(6) Turn OFF the ignition switch. 
(7) Disconnect the battery ground cable from tlie negative 

(-)terminal of the battery. 
(8) Remove the SST by disconnecting the ECU and engine 

wire connectors of the SST. 
(9) Reconnect the engine wire to the ECU. 

(1 0) Install the ECU cover to the cowi panel. 
(1 1) Reconnect the ground cable terminal to the negative (-) 

terminal of the battery. 

EF-194 

Engine is stopped. 

See page • 
EF-159 

-

EF-163 

EF-184 

-

EF-175 • 
EF-220 

-

• 
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2. Measurement of resistance of sensor circuits 
CAUTION: 

Be sure to conduct the voltage measurement at the SST terminals. 

EFISYSTEM 

• The resistance measurement should be conducted with the connector of the ECU disconnected. 

(1) Disconnect the battery ground cable from the negative(-) terminal of the battery. 
(2) Remove the ECU cover. 
(3) Disconnect the engine wire connectors of the ECU. 
(4) Connect the following SST to the engine wire connectors. 

SST: 09842-87704-000 

NOTE: 
Do not connect the SST to the ECU side. 

(5) Measure the resistance between the terminals shown in the table under each condition. 
Replace the ECU if the engine is abnormal despite the fact that the measurement results are normal. 
If the measurement results are abnormal, check the malfunctioning system. Repair or replace the 
malfunctioning part . 

NOTE: 
• As for the ECU terminal connection table, refer to page EF-141. 

Termina~ STD Resistance kO Condition 

(j)-@ 0.322 ±0.1 When cooling water temperature is SOOC: 

@-@ 
Less than 29 Throttle valve fully closed 

More than 1000 Throttle valve fully opened 

®-® 2.40 ±0.5 When air temperature inside intake manifold is 2Q°C: 

@-@ 
More than 1000 Throttle valve fully closed 

Less than 29 Throttle valve fully opened 

(6) Disconnect the SST connectors from the engine wire. 
(7) Connect the engine wire connectors to the ECU. 
(8) Install the ECU cover to cowl panel. 
(9) Reconnect the ground cable terminal to the negative(-) terminal of the battery. 

REMOVAUINSTALLATION OF ECU 
1. Disconnect the battery ground cable from the negative(-) 

terminal of the battery. 
2. Remove the ECU cover. 
3. Disconnect the engine wire connectors from the ECU . 

EF-195 

See page 

EF-165 

EF-170 

EF-168 

EF-170 

w.:E;lO.EF699 
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4. Remove the ECU from the instrument panel by removing 
the attaching screws. 

5. Install a new ECU to the instrument panel. 
CAUTION: 
• Do not touch the brake! screws mounted on the ECU 

proper. 
This tampering wilt cause an ECU malfunction. 

6. Connect the engine wire connectors to the ECU. 
7. Install the ECU cover to the cowl panel. 
8. Connect the ground cable terminal to the negative(-) ter

minal of the battery. 

FUEL CUT RPM 
INSPECTION OF FUEL CUT RPM 
1. Disconnect the battery ground cable from the negative(-) 

terminal of the battery. 

2. Remove the ECU cover. 

3. Connect the following SST between the ECU and the engine 
harness. 

SST: 09842-87704-000 

EF-196 

• 

.,.,,,,, 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTE~ .. 

• 4. Connect the SST terminals@ and @. 

• 

• 

• 

5. Connect the battery ground cable to the negative (-) 
terminal of the battery. 

6. Start and warm up the engine fully . 

7. After the engine has been warmed up completely, increase the engine revolution speed gradually. Ensure 
that the change in the engine revolution speed occurs between the fuel cut revolution speed and the fuel 
return revolution speed. 

Fuel cut revolution speed (IJ)In) 
AC OFF 1650 

AC ON 2300 

Fuel retum revolution speed (rpm) 
AC OFF 1300 

AC ON 1600 

8. Turn OFF the ignition switch. 
9. Disconnect the battery ground cable from the negative(-) terminal of the battery . 

10. Remove the SST by disconnecting the ECU and engine wire connectors of the SST. 
11. Reconnect the engine wire to the ECU. 
12. Install the ECU cover to the cowl panel. 
13. Reconnect the ground cable terminal to the negative(-) terminal of the battery . 

EF-197 
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FUEL SYSTEM 
FUEL PUMP 

EFI fuse No. 1 

EFI fuse No. 2 
Sub-fuse box 

Magnet 

Main Relay 

Check terminal 

Fuel pump terminal 

EF-198 

-In 

Ground 
terminal 

ECU 

• 

• 

• 

• 
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IN-VEHICLE INSPECTION 
Check ot tuel pump operation 
1. Connection of SST (09991-87702-000) 

(1) Detach the check connector 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 follow
ing parts. Repair them, as required. 
• Fusible links 
• Fuses 
• Main relay 
• Fuel pump 
• W1ring and wiring connections 

3. SST Removal 
(1) Turn OFF the ignition switch. 
(2) Remove the SST from the check connector. 
(3} Attach the cap on the check connector . 

EF-199 
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Check of fuel pressure 
1. Ensure that the battery voltage is 12 volts 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. 

4. Loosen the union bolt gradually. 
CAUTION: 
• The fuel pressure at the inside of the fuel line is ap

proximately 250 kPa (2.55 kgf/cm') higher than the at
mospheric pressure. Hence, be sure to gradually loosen 
the union bolt so as to pnevent fuel from splashing. 
Sinoe the fuel will flow out, be oertaln to place a suitable 
container or cloth, etc. under the fuel fitter so that no fuel 
may get to the resin or rubber parts of the vehide. 

5. Install the SST (fuel pressure gauge) between the fuel hose 
No. 1 and the fuel filter by means of the union bolt with a 
new gasket interposed. 

SST: 09268-87701-<lOO 
Toghtening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m) 

6. Reconnect the ground cable tenminal to the negative (-) 
tenminal 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 fuel pump (white/black) to the 

ground tenminal (black). 
B. Turn ON the ignition switch. 

EF-200 

• 

• 

• 

• 
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9. Check to see if the fuel oressure conforms to the specified 
pressure. 

Specified Fuel Pressure: 
225.6 - 27 4.6 kPa (2.3 - 2.8 kg!/ em') 

If the fuel pressure is higher than the specified pressure, 
check and/or 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) If the check results of (1) and (2) are satisfactory, 

replace the pressure regulator. (See page EF-213.) 

If the fuel pressure is lower than the specified pressure, 
check and/or repair the following items. 
(1) Fuel hose and/or pipe for restriction or damage or 

leakage. 
(2) Fuel filter for restriction. (See page EF-209.) 
(3) Check fuel flow rate. (See page EF-203.) 
(4) Pressure regulator. (See page EF-213.) 

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: 176.5 kPa (1.8 kgflan') 

If the fuel pressure is lower than the specified pressure, 
check and/or repair the following items. 
(1) Injector (See page EF-220.) 
(2) Pressure regulator (See page EF-213.) 
(3) Fuel hose and/or pipe for damage or leakage. 

11. SST removal 
(1) Turn OFF the ignition key switch . 
(2) Disconnect the ground cable terminal 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 ap

proximately 253 kPa (2.5 atm) higher than the atmos· 
phenc pressure. Henoe, 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 
container or cloth, etc. under the fuel fitter so that no fuel 
may get to the resin or rubber parts of the vehicle. 

(4) Remove the SST (fuel pressure gauge). 
SST: 09268-87701·000 

EF-201 
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(5) Install the fuel hose No. 1 to the fuel fi~er by means of 
the union bolt with a new gasket interposed. 
Tightening Torque: 34.3- 44.1 N·m (3.5- 4.5 kgf-m) 

(6) Remove the SST from the check connector. 
SST: 09991-87702-QOO 

(7} Attach the cap on the check connector. 
(8) Reconnect the ground cable terminal to the negative 

(-) terminal 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 volts or more. 
2. Disconnect the ground cable terminal from the negative(-) 

tenminaJ 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 

container or cloth, etc. under the pressure regulator so 
that no fuel may get to the alternator. 
Release the inner pressure of the fuel tank by removing 
the fuel filler cap in advance. 

EF-202 

• 

• 

• 

• 
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5. Connect a suitable fuel hose (about 2 meter long) to lhe 
pressure regulator. 
REFERENCE: 
• This fuel hose is included in the SST (09268-87702-

000). 

6. Insert one end of the fuel hose in a measuring cylinder. 

7. Detach the check connector cap. 

B. Connect lhe SST (09991-87702-000) to the check connec
tor. Connect th SST terminal F (White/Black) to the ground 
temninal (Black). 

9. Connect lhe 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. 

11. Measure the amount of fuel collected in the measuring 
cylinder. 

Specified Amount of Fuel: 235 cm3 or more 

If the fuel amount is less than the specified amount, check 
the fuel filter. 

12. Disconnect the ground cable terminal from the negative(-) 
temninal of lhe battery . 

EF-203 

EFISYSTEM 

-~ 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


EFISYSTEM 

13. Remove the SST (09991-87702-000) from the check con
nector. 

14. Attach the cap on the_ check connector. 

15. Disconnect the fuel hose connected to the pressure 
regulator. 

16. Connection of fuel return hose to the fuel pipe No.2. 
(1) Insert the fuel return hose to the fuel pipe No. 2 until 

second spool of fuel pipe. 
(2) Securely clamp the fuel hose at 2 - 5 mm from fuel return 

hose end, with new clip. 
NOTE: 
• Install the fuel return hose in parallel with chassis frame. 

17. Reconnect the ground cable terminal to the negative (-) 
tenninal of the battery. 

18. Start the engine. Check to see if any fuel leakage is present. 
Repair any defective part if fuel leakage exists. 

EF-204 

• 

• 

• 

• 
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• 

• 

• 

@--

~ 
' ' 

1. Disconnect the fuel hose front side from the fuel pump. 
CAUTION: 
• Since the fuel will flow out, be certain to place a suitable 

container or cloth, etc. under the fuel pump. 

2. Disconnect the fuel pump coupler . 

Ef'-205 
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(j) Fuel pump Assy w/motor & bracket 
®Fuel hose 
®Cushion 
® Fuel pump bracket 
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3. Detach the fuel pump bracket by removing the three bolts. 
4. Detach the fuel pump bracket from fuel pump by removing 

the three bolts. 
5. Remove the fuel pump by disconnecting the fuel hose rear 

side. 

INSTALLATION OF FUEL PUMP 
1. Connect the fuel hose rear side to the fuel pump. 

NOTE: 
• Ensure that the filter is installed at the fuel pump inlet 

port. 
• Ensure that the hose clamp is securely installed. 

2. Install the fuel pump bracket to the fuel pump by tighten the 
three bolts. 
NOTE: 
• Ensure that the two cushions are installed as correct 

position. 

3. Installation of bracket 
(1) Temporarily tighten bolt No.1. 
(2) Tighten the bolt No. ® and No. ®. 
(3) Securely tighten the bolt No. 1. 

4. Connect the fuel hose front side to the fuel pump. 
Tightening Torque: 34.3 - 44.1 N·m (3.5 - 4.5 kgf-m) 

5. Connect the fuel pump coupler. 
NOTE: 
• Ensure that the lead wire is clamped at two position. 

EF-206 
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INSPECTION OF FUEL UNES AND CONNECTIONS 
1. Connect the following SST to the check connector. Short 

the terminal F (White/Black) to the ground terminal (Black). 
SST: 09991-8n02-000 

2. Turn ON the ignition switch. 
3. Check the fuel lines and connections for cracks, leakage or 

deformation. 
If any crack, leakage or deformation is present, replace or 
repair the part concerned. 

4. Turn OFF the ignition switch. Remove the SST from the 
check terminal. Attach the cap to the check terminal. 

5. Check the fuel tank for deformation, cracks or fuel leakage. 
If the fuel tank exhibits any defect, repair or replace the fuel 
tank. 

6. Check the filler neck for damage or fuel leakage. 
If the filler neck exhibits any defect. repair or replace the 
filler neck. 

7. Check to see if the hose and tube connections are installed 
as shown in the right figure. 
If any problem is found, repair or replace the parts, as 
required. 

8. Check to see if the fuel tank cap and gasket exhibits 
damage. 
Replace the gasket if it is damaged. Also, replace the fuel 
tank cap if it exhibits damage. 

EF-208 
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• 

• 

• 

CHECK OF FUEL ALTER ELEMENT 
1. Disconnect the ground cable terminal from the negafrve (-) 

terminal of the battery. 

2. Disconnect the fuel return hose connected to the pressure 
regulator. Connect a suitable fuel hose (about 2 meter long) 
to the pressure regulator. 
REFERENCE: 
• This fuel hose is included in the SST (09268-87702-

000). 

NOTE: 
• Before the fuel return hose is disconnected, be sure to 

release the inner pressure of the fuel tank by detaching 
the fuel filler cap. 

CAUTION: 
• Since the fuel will flow out, be certain to place a suitable 

container or cloth, etc. under the pressure regulator so 
as to prevent fuel splashing . 

EF-209 
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3. Insert one end of the fuel hose in a measuring cylinder. 

4. Connection of SST (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 

terminal (Black). 
5. Connect the ground cable terminal to the negative (-) ter

minal of the battery. 
6. Turn ON the ignition switch for 15 seconds. Then, tum OFF 

the switch. 

7. Measure the amount of fuel collected in the measuring 
cylinder. Check to see if the measured amount conforms to 
the specification. 

Specified Amount of Fuel: 235 em' or more 

NOTE: 
• If tt becomes necessary to bleed air, be sure to conduct 

the measurement at least twice. 

If the fuel amount conforms to the specification, perform the 
operation, starting from the step 18 onward. 
If the fuel amount is less than the specified amount. perform 
the operation, starting from the step 8 onward. 

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

EF-210 
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9. Loosen the union bolt gradually. 
CAUTION: 
• The fuel pressure at the inside of the fuel line is ap

proximately 250 kPa (2.55 kgf/cm') higher lhi.n the at
mospheric 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 
container 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. 

10. Connect a suitable fuel hose (about 2 meter long) to the fuel 
pipe. 
Reference: 
• This fuel hose is included in the SST (0926B-Bn02-

000) . 

11. Insert one end of the fuel hose in a measuring cylinder. 

12. Reconnect the ground cable terminal to the negative (-) 
terminal 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 em' or more 

If the fuel amount conforms to the specification, replace the 
fuel filter. 
If the fuel amount is less than the specified amount, check 
the fuel pump filter for restriction. Then, replace the fuel 
pump as required. (See page EF-210.) 

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

EF-211 
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16. Coat the flare nut with a thin film of engine oil. Screw in the 
flare nut into the fuel filter fully by your hand. 

17. Tighten the union bolt. 
Tightening Torque: 34.3 - 44.1 N·m (3.5 - 4.5 kgf-m) 

18. Disconnect the fuel hose connected to the pressure 
regulator. 

19. Connection of fuel retum hose to fuel pipe No.2. 
(1) Insert the fuel return hose to the full pipe No. 2 until 

second spool of fuel pipe. 
(2) Securely clamp the fuel hose at 2-5 mm from fuel return 

hose end, with new clip. 
NOTE: 
• Install the fuel return hose in parallel with chassis frame. 

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 (-} 

tenninal of the battery. 
23. Start the engine. Check to see if any fuel leakage is present. 

Repair any defective part if fuel leakage exists. 

EF-212 
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Pressure 
regulator 

Fuel delivery 

&4F L5 -

IN-VEHICLE INSPECTION 
Check the fuel pressure. (See page EF-200.) 

REMOVAL OF PRESSURE REGULATOR 
1. Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 
2. Remove the air chamber assembly. (See page EM-17.) 

3. Disconnect the injector connector from each injector . 

EF-213 
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4. Disconnect the fuel hose No. 1 at the delivery pipe side. 
CAUTION: 
• The fuel pressure at the inside of the fuel line is ap

proximately 250 kPa (2.55 kgf/cm') higher than the at
mospheric pressure. Hence, be sure to gradually loosen 
the union bott so as to prevent fuel from splashing. 
Since the 1uel will flow ou~ be certain to place a suitable 
container or cloth. etc. under the fuel fitter so that no fuel 
may get to the resin or rubber parts of the vehicle. 

5. Disconnect the fuel return hose from the pressure regulator. 
CAUTION: 
• Since the fuel will flow out. be certain to place a suitable 

container or cloth, etc. under the connection so as to 
prevent fuel from splashing. 

NOTE: 
• Before the fuel return hose is disconnected, be sure to 

release the inner pressure of the fuel tank by detaching 
the fuel filler cap. 

6. Disconnect the vacuum hose from the vacuum pipe. 

7. Remove the delivery pipe by removing the delivery pipe 
attaching nuts. 
CAUTION: 
• Be certain to place a suitable cloth, etc. under the 

delivery pipe so that no fuel gets to the the electrical 
equipment, such as the alternator and starter, wiring and 
rubber and plastic parts. 

• Be very careful not to drop the injectors. 

NOTE: 
• Leave the injector at the intake manifold side. 

8. Disconnect the vacuum hose from the pressure regulator. 
9. Remove the pressure regulator from the delivery pipe. 

EF-214 
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Inspection of Pressure Regulator 
1. Using the following SST s. connect the pressure regulator, 

as indicated in the figure. 
SSTs: 09268-87701-000 

NOTE: 

09268-87702-000 
09283-87703-000 

• When connecting the pressure regulator, install a new 
gasket to the union bolt connection and a new "0" ring 
to the "0" ring seal section. Also, attach hose bands to 
the hose connections . 

Hose band 

Pressure r~gulator 

2. Connect the ground cable terminal to the negative (-) ter
minal of the battery . 

3. Connection of SST (09991-87702-000) 
(I) Detach the cap from the check connector. 
(2) Connect the SST to the check connector. 
(3) Connect the fuel pump terminal (White/Black) with the 

ground terminal (Black). 
4. Turn ON the ignition switch. 

5. Check to see if the fuel pressure conforms to the specifica
tion. 

Specified Fuel Pressure: 
225.6 • 274.6 kPa (2.3 • 2.8 kgf/cm') 

If the fuel pressure fails to conform to the specification, 
replace the pressure regulator. 
NOTE: 
• At this stage, ensure that the fuel pump complies with 

the fuel flow rate requirements. 

EF-2t5 
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6. 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: 
176.5 kPa (1.8 kgflcm') or more 

If the fuel pressure failes to comform to the specification, 
perform the operations described in the step 16 afterward. 

7. Connect a suitable hose to the vacuum hose pipe of the 
pressure regulator. Connect a MityVac to the other end of 
the hose. 

a_ Turn ON the ignition switch. 
9. While observing the fuel pressure, apply a negative pres

sure, using the MityVac. At this time, ensure that the fuel 
pressure drops corresponding to the applied negative 
pressure. 
Replace the pressure regulator if the fuel pressure will not 
decrease. 

10. Turn OFF the ignition switch. 
11. Remove the MityVac and hose from the pressure regulator. 
12. Disconnect the ground cable terminal to the negative(-) 

terminal of the battery. 
13. Remove the SST s from the respective parts. 
14. Install the cap to the check connector. 

Proceed to assembly of the pressure regulator. 

15. Turn OFF the ignition switch after turning ON the ignitlon 
switch temporarily. 

16. Immediately after the operation described in the step 15, 
stop the flowing of the fuel by bending the fuel hose be
tween the fuel filter and the pressure regulator. Read the 
fuel pressure under this condition. 

EF-216 
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17. After holding the fuel hose in a bent state for 3 minutes, 
check that the pressure has dropped compared with that 
measured in the step 6. 
Replace the fuel pump n the pressure has dropped. 
Replace the pressure regulator if the pressure will not drop. 

18. Disconnect the ground cable terminal from the negative 
terminal of the battery. 

19. Remove the SSTs from the respective parts. 
20. Install the cap to the check connector . 

ASSEMBLY OF PRESSURE REGULATOR 
1. Replace the pressure regulator "0" rfng with a new part 

2. Apply silicon oil to the "0" ring of the pressure regulator. 
Install the "0" rrng to the delivery pipe and tighten the 
attaching bolts. 

Tightening Torque: 14.7 - 21.6 N·m (1.5 - 2.2 kgf-m) 

CAUTION: 
• Be very careful not to damage the "0" ring. Failure to 

observe this caution may cause fuel leakage. 

3. Replace the injector "0 .. ring with a new part. 
NOTE: 
• Visually inspect the grommets and insulators of the in

jectors for any evidence of damage. Replace any defec
tive parts if they exhibn damage before replacing the "0" 
ring. 

• Be very careful to avoid damaging the "0" ring . 

EF-217 
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4. Install the injector to the intake manifold. 

5. Apply silicon oil to the "0" ring of the injector. Install the 
delivery pipe. 

Tightening Torque: 14.7 - 21.6 N·m (1.5 - 2.2 kgt-m) 

NOTE: 
• Be very careful notto damage the injector "0" ring during 

the installation-
• When connecting the delivery pipe and injector, make 

sure that they are installed straight, not in a tiHed state_ 

6. Ensure that the injector can rotate by your hand. 
If the injector can not be rotated smoothly, most likely the 
injector is installed in a tilted state. It is, therefore, necessary 
to reassemble the injector using a new injector "0" rings. 
CAUTION: 
• Never push the injector toward the insulator side or the 

grommet side. Failure to observe this caution will cause 
fuel leakage. 

7. Connect the rubber hose to the vacuum pipe. 

EF-218 

• 

• 

• 
--~ 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

8. Connection of fuel return hose to fuel pipe No. 2. 
(1) Install the fuel return hose to the fuel pipe No. 2 until 

second spool of fuel pipe. 
(2} Securely clamp the fuel hose at 2- 5 mm from full return 

hose end, with new clamp. 
NOTE: 

Install the fuel return hose in parallel with chassis frame. 

9. Install the fuel hose No.1 to the delivery pipe with a new 
gasket interposed. 

Tightening Torque: 34.3- 44.1 N·m (3.5- 4.5 kgf-m) 

10. Connect the injector wiring connectors to the injector. 
11. Connect the ground cable terminal to the negative (-) ter

minal of the battery. 
12. Tum ON and OFF the ignition switch at intervals of 2 or 3 

seconds, until air is expelled from the pressure regulator 
section. 
NOTE: 
• If air remains inside the piping, you will hear a different 

sound from the fuel flowing sound. 
• Usually the air bleeding can be perfonned by repeating 

turning ON/OFF the ignition switch four or five times. 

13. Ensure that no fuel leakage exists. 
Repair the leaky point if fuel leakage is present. 

14. Start the engine. Again, check for fuel leakage. 
Repair the leaky point if fuel leakage is present 

15. Install the air chamber assembly. (See page EM-22.) 
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INJECTORS 

Needle valve 

IN-VEHICLE INSPECTION 
1. Remove the air chamber assembly. 

(See page EM-17.) 
2. Check of injector operation 

(1) Using a sound scope. check to see if each injector 
emits an operating sound when the engine is being 
started or cranked. 

(2) If a sound scope is not available, apply a screwdriver 
or the like to the injector and check to see if you can 
feel an operating vibration. 

If the injector emits no operating sound or emits an 
abnormal sound, check the wiring, wiring connector or 
injector. 

3. Measurement of resistance of injector 
(1) Disconnect the injector connector of the engine wire. 

(2) Measure the resistance between the tenninals of each 
injector. 
Specified Resistance: 11 - 17 n 

If the resistance between the terminals is not within the 
specification, replace the injector. 

(3) Connect the injector connector of the engine wire to the 
injector. 
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REMOVAL OF INJECTOR 
1. Remove the pressure regulator. (See page EF-215.) 
2. 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. 
SSTs: (1) 09268-87701-000 

(2) 09283-87703-000 
(3) 09288-87702-QOO 
(4) 09842-30071).000 

NOTE: 
• Install a new gasket to the union bolt connection. 
• Install a new "0" ring to the "0" 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. 
• Remove the injector grommet Check to see if the injec

tor grommet exhibits any damage. 

2. Remove the check connector cap. 
3. Connect the SST to the check connector . 

SST: 09991-87702-QOO 

4. Connect the terminal F (white/black) of the check connector 
to the ground terminal (black). 

5. Connect the ground cable terminal to the negative(-) ter
minal of the battery. 

6. Turn ON the ignition switch . 

EF-221 
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7. Perform energizing for 15 seconds by means of the SST 
(09842-30070-{J()O). 

8. Measure the amount of fuel collected in the measuring 
cylinder. 
specified pressure. 

Specified Amount of Fuel: Approx. 45 ± 5 em' 
Variation between Each Injector: 5 cm3 or less 

NOTE: 
Conduct the measurement two or three times for each 
injector. 

• Before the injector is pulled out, make certain to tum 
OFF the ignition key. 

• When removing the injector, use a suitable cloth or the 
like so as to prevent fuel from splashing. 

• Prior to the test, perform air bleeding for the fuel hose. 

If the amount of fuel fails to conform to the specification, 
replace the injector. 

9. Leakage check 
With the SST (09842-30070-000) in not energized state, tum 
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 
injector. 
NOTE: 
• Prior to the test, remove the vinyl hose that was attached 

on the injector. 

10. Turn OFF the ignition key. 
11. Disconnectthe ground cable terminal from the negative(-) 

terminal of the battery. 
12. Disconnect the SST. 

NOTE: 
• Care must be exercised as to fuel splashing and fuel 

flowing. 
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INSTAllATION OF INJECTOR 
1. Check the insulator and grommet of each injector for 

damage. 
Replace the insulator and/or grommet if damage exists. 

2. Install the insulator on the manifold section. 

3. Install the grommet on the injection. 
4. Replace the injector "0" ring with a new part. 

NOTE: 
• Be very careful to avoid damaging the MQ" ring. 

5. Insert the injector into the insulator. 
6. Install the delivery pipe. (See page EF-217.) 
7. Install the air chamber assembly. (see page EM-22.) 
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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-170.) 

3. Check the throttle positioner. 
(See page EC-21 .) 

Removal of throttle body 
1. Disconnect the ground cable terminal from the negative(-) 

terminal of the battery. 
2. Drain the coolant (See page CO-1 2.) 
3. Disconnect the hose for air conditioner and power steering 

idle-up from the air chamber. 

4. Disconnect the air chamber hose from the throttle body. 
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6. Disconnect the vacuum hoses from the throttle body. 
NOTE: 
• Prior to the disconnection, put a tag on each vacuum 

hose so that the original installation position may be 
known readily during the installation . 

7. Disconnect the connector of the throttle pos'1tion sensor. 

8. D'1sconnect the water hoses from the throttle body. 
NOTE: 
• Using a suitable cloth, take a precautionary measure so 

that no water gets to the electrical equipment of the 
vehicle. 
Be sure to plug the disconnected water hoses by 
suitable plug to prevent the water from flowing out. 

9. Removal of throttle body 
( 1) Remove the attaching bolts and nuts of the surge tank 

stay No. 1 . 
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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 throttle body prior to inspection 

(1) Clean the cast part with a soft brush, a wet cloth or the 
like. 

(2) Remove the gasket material from the surge tank attach
ing surface of the throttle body. 

(3) Clean all passages by blowing compressed air. 

2. Check of throttle valve 
(1) Check that the throttle lever is in full contact with the 

dash pot. 
(2) When the throttle lever is opened, check to see if the 

dashpot lever comes out. 
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(3) Check the throttle position sensor 
(See page EF-170.) 
Replace the throttle body if ~ exhibits any defect. 

Installation of throttle body 
1. Remove any gasket material from the throttle body attach

ing surtace 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. Apply a seal bond (Three Bond 1207C) to the threaded 
portions of the throttle body tightening bolts. 

4. Tighten the attaching bo~s and nuts of the throttle body and 
surge tank stay No. 1. 

Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m) 

5. Connect the water hoses to the throttle body. Attach the 
hose clips . 
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6. Connect the vacuum hose to the throttle body. 

7. Connect the throttle position sensor connector. 

8. Connect the vacuum hoses to the throttle body. 

9. 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. 

10. Connect the air chamber hose to the throttle body and the 
air chamber. 
NOTE: 
• Be sure to align the mating marks between the throttle 

body and air chamber hose, and the air chamber hose 
and air chamber. 

• Be sure to clamp the air chamber hose bands. 

11. Fill coolant. 
(See page CQ-13.) 

12. Connect the ground cable terminal to the negative(-) ter
minal of the battery. 

13. Start the engine. Recheck the engine for water leakage. 
Repair the leaky point if water leakage exists. 
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AUXILIARY AIR VALVE 

Air cleaner .. 

IN-VEHICLE INSPECTION 
Clleck operation 

Coolant 

1. Disconnect the air chamber hose from the throttle body. 

2. Start the engine. Check that there is air continuity at the 
auxiliary air valve port under the following conditions. Per
form the check, following the procedures given below . 
When the cooling water temperature is below 4QOC, apply 
your finger to the auxiliary air valve port. Ensure that the 
engine speed drops. 
When the cooling water temperature is above 70°C, 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, reolace 
the. throttle body. 

Removal of auxiliary air valve 
Remove the throttle body. 
(See page EF-224.) 

Installation of auxiliary air valve 
Installation of throttle body 
(See page EF-227.) 
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SSTs • Shape Part No. and Name Purpose Remarks 

~; 
09991-87702-QOO Shorting tennfnal T 

Actuating fuel pump. etc. 
Engine control system 
inspection sub harness 

09842-87204-000 Inspection of computer General specification 

~ 
input/output voltage 

EFC-11 computer check sub 
harness 

09842-87704-000 Inspection of computer US specification 
input/output voltage 

EFC computer check sub 
harness 

~ 
09842-30070-000 Inspection of fuel injectors 

EFI inspection wire F 

~ 
09268-87701-000 Inspection of fuel pressure 

EFI fuel pressure gauge • 
A 

09283-87703-000 Inspection of injectors 
Inspection of pressure 

Pressure regulator adopter regulator 
Inspection of fuel pressure 

- ·y-CJ 09268-87702-000 Inspection of injectors 

=~; 
t I II Inspection of pressure 

II II Injection measuring tool set regulator 
Inspection of fuel pressure 

~ 
09268-Bn03..000 Removal and installation of 

spark plugs 
Plug wrench 

~ 
09991-87703-000 Connecting engine 

tachometer 
Tacho pulse pick-up wire • 

• 
EF-230 
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• TIGHTENING TORQUE 

Tightening component 
Tightening torque 

Remarks 
N·m kgf-m ft-lb 

Cylinder head x Spark plug 14.7-21.6 15-2.2 10.8- 15.9 

x Water temperature sensor 24.5-34.3 2.5-3.5 18.1 - 25.3 

x Distributor attach bolt 14.5-21.6 1.5-2.2 10.8- 15.9 

Surge tank x Intake air temperature sensor 29.4-39.2 3.0-4.0 21.7- 28.9 

x Gas filter 11.8- 19.6 1.2-2.0 8.7- 14.5 

x Throttle body 14.7-21.6 1.5-2.2 10.8- 15.9 

Surge tank x Stay No. 1 14.7-21.6 1.5-2.2 10.8- 15.9 

No.2 29.4-44.1 3.0-4.5 21.7-32.5 

No.3 14.7-21.6 1.5-2.2 10.8- 15.9 

• Fuel filter x Fuel hose No. 1 34.3- 44.1 3.5-4.5 25.3-32.5 

x Fuel pipe 34.3- 44.1 3.5-4.5 25.3-32.5 

Delivery pipe x Fuel pipe No. 1 34.3- 44.1 3.5-4.5 25.3-32.5 

x Intake manifold 14.7-21.6 1.5-2.2 10.8- 15.9 

• 

• EF-231 
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EFISYSTEM 

EFISYSTEM • Fuel pressure regulator Fuel pressure at No. vacuum 225 - 275 kPa (2.3 - 2.8 kgf/crtr} 

Injector Resistance at 20"C (approx.) 11.0-15.00 

Injection amount (approx.) 152- 168 cma/60 seconds at 2QOC 

Difference between each injector 5cm3 orless 

Fuel leakage Less than one drop of fuel per minute 

EA main relay Injector relay Between terminals CD -® 60-850 
@-@ Infinity 

Fuel pump relay Between terminals (j) - ® 70-900 
@-® Infinity 

Idle-up VSV Resistance 30 - 50 Q at 2{)0C 

Throttle position sensor Resistance 
Between tenninals@ - ® (General) 

@-@(US) • Throttle valve 0.2 0 or less at 20°C 
closed fully 

Throttle valve 1 0 kn or more at 20°C 
opened fully 

Between terminals @ - @ (General) 
®-@(US) 

1 0 kQ or more at 200C Throttle valve 
Closed fully 

Throttle valve 5 n or less at 200 
opened fully 

Fuel pump Fuel flow amount 235 cm3 or more/15 seconds 

Cooling water temperature Resistance 

aooc 0.322±0.1 kn 

600C 0.584 ± 0.2 kO 

water temperature sensor 40"C 1.14 ± 0.3 kn 

Intake air temperature 20"C 2.45 ± 0.5 kn 
sensor ooc 5.88± 1.5 kQ • -2!JOC 16.2±3.2 kn 

Pressure sensor 
Output between SST terminals@-® {ground) (When engine is stopped.) 

Measuring point 

Altitude (height above sea level) 
Atmospheric pressure 

kPa (nvnHg) 
Voltage v 

m 

0 101.3 (760) 3.3-3.9 

500 95.5 (716) 3.2-3.8 

1000 89.9 (674) 3.0-3.6 

• 
EF-232 
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EFISVSTEM 

• VOLTAGES AT ECU CONNECTORS (General specification) 

Terminals STO voltage or Conditions Remedies resistance 

(1)- (21) Less than 1 Q Ignition switch OFF. Proceed to How 
chart (2). 

(2)- (21) 
Less than 1 V Ignition switch OFF (after more than one minute). Check power 

App10Jt-W~ Ignition switch ON. supply. 

(3)- (21) 
Less than a. 1 V Ignition SWitch OFF (after more than ten seconds). Check paNOr 

All!lll •• -,.~ Ignition SWitch ON. supply. 

(4)- (21) Approx. - vollage 
At all times. (Measured voltage is lower than specified voltage Check power 
only at during starting periOd.) supply. 

Ai>P"" babe~ ...... Engine fuBy warmed up. All accessary switches turned OFF. 
Check power 

(5)- (21) 
supply. 

Less than 3 V Idle-up VSV ON. Check idle-uP 
V'iN control. 

• 4.5-5.5 v Proceed to flow 
Ignition switch ON. T-terminal shorted with gound terminal. chart (2). 
Throttle valve fully closed. Check diagnosis 

(6)- (21) Less than 1 V code. 

0-4.5to5.5V Ignition switch ON. T-terminal shorted with ground terminal. Oxygen sensor (Measured Engine revolution speed build at 3000 rpm after it has fully system. 
voltage varies} warmed up. 

(7)- (21) 
Less than o. 1 V Ignition switch OFF. Check power 

Ai>P"" - voltage 
Ignition switch ON. supply. 

(8)- (21) 
Less than 0.1 V Ignition switch OFF. Check power 
More than 6 V When ignition switch is set to ST position. supply. 

(9)- (21) 
Less than 0.1 v Ignition switch OFF. Check T-terminal 

Ai>P"'- battely voltage Ignition switch ON. wiring. 

(10)- (21) 
Less than 0.5 V Ignition switch ON. Thronle valve fully closed. Throttle position 

ApproJt balle~ .,~~age Ignition switch ON. Thronle valve fully opened. sensor system. 

Less than 0.1 V Ignition switch ON. Headlamp switch and/or defogger switch 
Check idle-up (11)- (21) OFF. 
VSV control. • More than 9 V Ignition switch ON. Headlamp switch andlor defogger switCh ON. 

(12)- (22) 
Less than 0.1 V Ignition switch OFF. CheckVCC 

4.5-5.5 v Ignition SWitch ON. wiring. 

(13)- (22) 3.2-4.0 v Ignition switch ON. Atmospheric pressure is 101.3 kPa Check pressure 
(760mmHg) sensor. 

Check int:ak.e air 
(14)- (30) 1.5-3.0V Ignition switch ON. Air temperature inside surge tank: 20"C. temperature 

sensor. 

Ignition switch ON. After engine has been warmed up fully. 
Check cooling 

(15)- (30) 0.40-0.65 v Cooling water temperature: 80 - OOOC. water tempera-
ture sensor. 

(16)- (1) Lessthan1.0: Ignition switch OFF. Proceed to flow 
chart (2). 

Less than 1 v Ignition switch OFF (after more than one minute). Check/repair 
(17)- (21) injector power 

• Appro< battely vollage Ignition switch ON . supply. 

EF-233 
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EFISYSTEM 

Terminals SID voltage or Conditions Remedies resistance • 
(18)" (21) 

Less than 0.1 V Ignition switch OFF. Check/repair ECU 

Approx. battery voltage Ignition switch ON. power supply. 

Less than 3 V Ignition switch ON. (Check engine lamp illuminated.) Check power 
(19)" (21) supply for check 

Approx. lotte~ voltage Engine is rotating. {Check engine lamp not illuminated.) engine lamp. 

Less than 1 V Ignition switch ON. Fuel pump is operating. Check/repair fuel 
(20)" (21) pump power 

Apprcx. battery voltage Ignition switch ON. Fuel pump is stopped. supply. 

(21)- Engine grouOO Less than 0.2 0. Ignition switch OFF. Check ground 
wiring. 

(22)" (21) Less than 0.5 n Ignition switch OFF. Replace ECU. 

(23)" (21) Approx. ~ vollage Engine is rotating. Air conditioner compressor is rotating. Check air 
(Genuine air conditioner-equipped vehicle.) conditioner wiring. 

0 to Approx. Ignition switch ON. Check speed (26)" (21) 
battery voltage 

When vehicle is moved. (Measured voltage changes four times sensor for movement of 1.5 m.) • 
(28)" (21) 

Apprcx. battery voltage Ignition switch ON. Throttle valve fully closed. Check throttle 

Less than 0.5 V Ignition switch ON. Throttle valve fully opened. position sensor. 

Less than 0. 1 V Ignition switch ON. (after more than 60 seconds.) Check oxygen 
sensor. 

(29) "(21) 
Vottage varies After engine has warmed up fully. When engine revolution is Check fuel 
within 0 • 1.0 V held as 3000 rpm for more than tvvo minutes: system. 

(30)" (21) Less than 1 n Ignition switch ON. Proceed to flow 
chart (2) . 

• 

• 
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EFISYSTEM 

• VOLTAGES AT ECU CONNECTORS (US specification) 

Terminals STD Voltage Condition Seepage 

<D-~ Approx. battery voltage Ignition switch ON EF-145 

®-~ Approx. battery voltage At all time F-146 

®-~ Approx. battery voltage Ignition switch ON ! When engine is stopped: EF-149 

®-® 4.5-5.5 v lgnitioo switch ON EF-147 

®-® 3.2-4.0 v Ignition switch ON When atmospheric pressure of EF-148 101.3 kPa (760 mmHg) exists. 

®-~ 0.4-0.65 v Ignition switch ON When cooling water temperature is EF-150 BO"C: 

®-® 0 - Approx. battery Ignition switch ON Measured voltage changes when 
EF-156 voltage vehicle is moved 1.5 m. 

®-® Less than 5.0 V Ignition switch ON When defogger and headlamp 
switches are turned OFF: • -

Approx. battery voltage Ignition switch ON When defogger and/01" headlamp 
switches are turned ON: 

@-~ Approx. battery voltage Ignition switch ON When test terminal of check 
connector is not connected with -
ground terminal: 

Less than 1.0 V Ignition switch ON When test terminal of check 
connector is connected with ground -
terminal: 

@-~ Less than 5.0 V Ignition switch ON Throttle valve fully closed 
EF-153 

Approx. battery voltage Ignition switch ON Throttle valve fully opened 

@-~ ov Ignition switch ON 
EF-157 

More than 6 V When ignition switch is set to ST position: 

®-~ Measured voltage After warming up engine completely, connect test terminal of 
changes at a point check connector with ground terminal. Hold engine revolution EF-187 
between 0-5.0 V. speed at 3000 rpm for two minutes. 

• ®-3 Less than 3.0 V Ignition switch ON • Engine is stopped. 
• When check engine lamp is 

illuminated: 
-

Approx. battery voltage Ignition switch ON • After engme starts: 
• When check engine lamp is 

extinguished: 

@-~ Approx. battery voltage Ignition switch ON • After engine starts: 
• Cooling water temperature is 

below 40"C. 
EF-181 

Less than 3.0 V Ignition swi!ch ON • After engine starts: 
• Cooling water temperarure is 

above 41°C. 

®-~ Less than 1.0 V At least 30 seconds have elapsed after turning OFF ignition 
switch. EF-220 

Approx. battery voltage Ignition switch ON • Engine is stopped. 

@-3 Less than O.D1 V Ignition switch ON -

@-3 Approx. battery voltage Ignition switch ON EF-145 

• EF-235 
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EFISYSTEM 

Terminals STO Voltage Condition See page • @-\It Change in output Ignition switch ON After warming up engine completely, 
voltage hold engine revolution speed at EF-151 

3000 rpm for two minutes. 

@-\It 1.5·3.0V Ignition switch ON Air temperature inside intake 
EF-155 manifold is 2Q<'C: ·-· Less than 0.1 V Ignition switch ON -

\!t-Ilt Approx. battery voltage Ignition switch ON • Blower fan switch turned OFF -
Less than 2.0 V Ignition switch ON When blower fan switch turned ON: 

@-QII Approx. battery voltage Ignition switch ON Throttle valve fully closed 
EF-154 

Less than 5.0 V Ignition switch ON Throttle valve fully opened 

13-Ift Less than 1 V Ignition switch ON When brake pedal is not depressed: -
Approx. battery voltage At all time When brake pedal is depressed: -

®-\It Less than 1 v Ignition switch ON When compressor magnet switch of 
air conditioner is turned OFF: • EF-159 

Approx. battery voltage Ignition ON When compressor magnet S'Nitch of 
air conditioner is turned ON: 

18-18 Less than 0.1 v Ignition switch ON -
®-18 Approx. battery voltage Ignition SWitch ON When fuel pump is stopped: 

EF-163 
Less than 2.0 V Ignition switch ON When fuel pump is operating: 

\!t-Ilt Approx. battery voltage Ignition switch ON When pressure VSV is turned OFF: 

Less than 3.0 V Ignition switch ON For 0.5 second immediately after EF-184 

engine starts 

~-Engine Less than o. 1 v Ignition switch ON 
ground -

@-\It Less than 3.0 V Ignition switch ON Engine is stopped. 

Approx. banery voltage Ignition switch ON When test terminal of check EF-175 
connector is connected with ground 
terminal: 

@-\It Less than 1.0 v At least 30 seconds have elapsed after turning OFF ignition • switch. EF-220 

Approx. battery voltage Ignition switch ON Engine is stopped. 

@-\It Less than 0.1 V Ignition switch ON -

• 
EF-236 
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FUEL SYSTEM 

PRECAUTIONS 
1. Before working on the fuel system, be sure to disconnect the ground cable from the negative(-) terminal 

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 allow the fuel to get to any parts made of rubber or resin. 
4. Do not work on the fuel 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 carefu: not to al!ow any dirt or the like be mixed into the fuel system during the servicing operation. 
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. 

TROUBLE SHOOTING 

Problem Possible cause Remedy Page 

Engine will not start/hard Carburetor problems 
to start (Only case where 
cranking by starter motor • Choke operation Check choke system FU-10 
is normal) 

• Needle valve sticking or clogged Check float and needle FU-22 

• Vacuum hose disconnected or EC- 3 
damage 

• Fuel cut solenoid valve not open Check fuel cut solenoid valve FU-10, Fu-23 

• Outer vent valve not open Check outer vent valve Fu-11, Fu-23 

Rough idle or stalls Carburetor problems 

• Idle speed incorrect Adjust idle speed EM-23 

• Slow jet clogged FU-23 

• Idle mixture incorrect Adjust idle mixture EM-23 

• Fuel cut solenoid valve not open Check fuel cut solenoid valve FU-10, FU--23 

• Fast idle speed setting incorrect Adjust fast idle speed EM-24 
(Cold engine) 

• Choke valve open (Cold engine) Check choke system FU-10, FU-23 

• Fuel pump faulty FU-35 

• Fuel filter clogged FU-39 

• Fuel line clogged 

• Fuel line bent or kinked 

Engine hesitates/poor Carburetor problems 
acceleration 

• Float level too low Adjust float level FU-28 

• Accelerator pump faulty FU-10 

• Power valve faulty Check power valve FU-23 

• Power piston faulty Check power piston FU-22 

• Choke valve closed (hot engine) Check choke system FU-10 

• Choke valve stuck open 
(cold engine) 

WFE90-FU100 

FU-2 

• 

• 

• 

• 
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FUEL SYSTEM 

• Problem Possible cause Remedy Page 

Engine hesitates/poor • Fuel line clogged Check fuel line 
acceleration 

• Fuel pump faulty Check fuel pump FU-35 

• Fuel filter clogged Replace fuel filter FU-39 

• Fuel line bent or kinked Replace fuel line 

Engine dieseling Carburetor problems 
(Runs after ignition switch 

• Linkage sticking FU-10 is turned off) 

• Idle speed out of adjustment Adjust idle speed EM-23 

• Fuel cut solenoid faulty Check fuel cut solenoid valve Fll-10, FLI--23 

Poor fuel mileage Carburetor problems 

• Choke faulty Check choke system FU-10 

• Idle speed too high Adjust idle speed EM-23 • • Power valve always open Check power piston and valve FU-22, 23 

• Idle mixture incorrect Adjust idle mixture EM-25 

Fuel leak Repair as necessary 

Unpleasant odor Outer vent valve always open Check outer vent valve FU-11, FU--23 
WFE90-AJ101 

• 
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FUEL SYSTEM 

FUEL SYSTEM OUTLINE 
No modification has been made on the fuel system. 
On Type HO-E engine, the installation method has been chanGed to a two-point support so as to reduce the 
vibration of the fuel pump bracket. 

HD-C (Typical Example of R.H.D. Vehicle) 

Fuel tank 

HD-E (Typical Example of LH.D. Vehicle) 

Fuel liquid separator 

filter 

Fuel delivery I tank 

I pump 
Evaporation pipe 

i pipe 

pipe 

WfE9().FU002 

FU-4 

• 

• 

• 

• 
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FUEL SYSTEM 

• CARBURETOR 

• 

• 

• 

The carburetor is a two-barrel, down-draft type. lt is equipped with an automatic choke and an outer vent. 
The automatic choke employs a hot-water circulation method and a wax type. The automatic choke regulates 
the opening degree of the throttle valve in accordance with the engine warming-up condition. 
For easy starting during high-temperature operation and stable idling, the carburetor adopts the outer vent . 

FU-5 
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FUEL SYSTEM 

Carburetor specifications • Item I 
Type ! Down flow. Two-barrel 

Air horn inner diameter mm 5B 

Primary mm 28 
Throttle bore diameter 

Secondary mm 32 

Primary mm 21 
Large venturi diameter 

Secondary mm 28 

Primary mm 9 
Small venturi diameter 

Secondary mm 8 

Primary mm 2.0 
Main nozzle diameter 

Secondary mm 2.2 

Primary mm 0.98 
Main jet diameter • Secondary mm 1.74 

Primary mm 0.49 
Slow jet diameter 

Secondary mm 0.66 

Primary mm 0.60 
Main air bleed 

No.1 0.80 Secondary mm No.2 0.60 

No.1 1.50 
Primary mm No.2 1.50 

Slow air bleed No.3 1.00 

Secondary mm 0.65 

Power jet diameter mm 0.50 

Pump jet diameter mm 0.40 

Power piston function (starting) vacuum kPa(mmHg) 21.3 ± 2.7 (160 ± 20) 

Accelerating pump stroke mm 4.0 

Economizer jet diameter mm 1.20 • Fuel level (measured from top surface of body) mm 22 ± 1 

Float adjustment values Float descent position 1.6 (clearance between needle valve and float lip) mm 

First throttle valve . 
Fully-closed-fully-opened angle deg 9-90 

Secondary valve operation-starting angle deg 50± 1 

Secondary throttle valve Fully-closed-fully-open~d angle deg 20-80 

Choke valve Fully-closed-fully-opened angle deg 20-90 

Fast idle Angle of primary throttle valve at time when choke valve 
18.0 ± 1 opens fully deg 

Choke Breaker Angle of choke valve at time when choke breaker is I 1st stage 20 ± 1 
functioning deg I 2nd stage 27 ± 2 

Throttle positioner Angle of primary throttle valve at time when throttle 
16 ± 1 positioner is functioning deg 

FU--6 
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FUEL SYSTEM 

FUEL PUMP (HO-C Engine) 
This nondisassembling type fuel pump is mounted at the right rear section of the cylinder head. 
The fuel pump is driven via a push rod by the fuel pump driving cam provided at the rear section of the 
camshaft. Furthermore, the fuel pump is equipped with a return pipe which contributes to stable idle operation 
during hot operation. (Prevention of vapor lock) 

From fuel tank 

Fuel pump specifications 

Item Specifications 

Delivery rate cm3/min 800 or more (Cam revolution speed: 3,000 rpm) 

Delivery pressure kPa (kgf/cm2
) 

Fuel inlet negative pressure kPa(mmHg) 

FUEL FILTER (HD-C Engine) 
The fuel filter is installed at the right fender sectio'n inside the 
engine compartment. 

Filter specifications 

Item Specifications 

Type Throw-away type 

Filtering area em' 130 

Rated flow rate dm3/min 1.0 

FUEL TANK 
The fuel tank is mounted on the chassis frame section at the 
rear section of the vehicle. 

Fuel Tank Capacity: 60 dm' 

FU-7 

19.6. 29.4 (0.20. 0.30) 

-40 (-300) or below 
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FUEL SYSTEM 

FUEL PUMP (HD-E Engine) 
The fuel pump is used to suck fuel from the fuel tank so that 
the fuel may be sent to the injectors under a pressurized con
dition. The fuel pump is an in-line type which is provided in 
close proximity of the fuel tank. 
The fuel pump is composed of a pump section, a motor section, 
a relief valve, a check valve and so forth, as shown in the right 
figure. 

Forced feed of fuel 
The pump section consists of a rotor, a pump spacer ana a 
rotor. When the rotor starts to turn, the roller moves along with 
the spacer inner wall owing a centrifugal force. As the volume 
enclosed by these parts varies, the fuel is sucked into the 
pump. Then, the sucked fuel flows through the motor housing. 
Finally, it is delivered to the outlet side under a pressurized 
state. 

Relief valve 
If the pressure at the outlet side abnormally rises due to some 
reasons, such as restriction of the fuel filter, this relief valve 
opens at a pressure of 343- 490 kPa (3.5 - 5.0 kgf/cm'). In this 
way, trouble resulting from an excessive pressure rise can be 
prevented. 

Check valve 
After the engine has stopped, the check valve prevents any 
drop in the residual pressure in the fuel line, thus assuring easy 
engine starting. 

Silencer assembly 
The silencer absorbs any pulsations generated in the pump. 
Moreover, its diaphragm serves as a silencer to reduce the 
no·1se level. 

FUEL FILTER (HD-E Engine) 
The fuel filter is located in the fuel line between the fuel pump 
and the injectors. The fuel filter is a vortex type which features 
an excellent pressure-resistant property and a large filtering 
area and yet a compact design. It is installed at the dash panel 
inside the engine compartment. 

Specifications 

I Filtering area 1500 

FU-<l 

Ou1 

Outlet 
side 

Magnet 

Pump 
spacer 

Pump sectional 
view 

"''"''''"' 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


FUELSYSTEI 

• FUEL DELIVERY PIPE (HO-E Engine) 

• 

• 

• 

The fuel delivery pipe distributes high-pressure fuel to each injector. 
Furthermore, a pressure regulator is provided at the end of the delivery p'rpe. 

Pressure 
regulator 

Fuel delivery 

~~ l5 -
~ 

PRESSURE REGULATOR (HO-E Engine) .-----------------------~~~~· 

The pressure regulator adjusts the fuel pressure being applied 
to the injectors. The difference in pressure between those 
points before and after the injector must be kept always at a 
constant level. To accomplish this, the spring chamber of the 
pressure regulator is connected to the intake manifold. Thus, 
the fuel pressure is always maintained at a pressure 250 kPa 
(2.55 kgflcm2

) higher than the intake manifold inner pressure. 

Operation 
When the difference in pressure between the fuel pressure and 
the manifold inner pressure exceeds 250 kPa (2.55 kgf/cm2

), 

the diaphragm is pushed upward. As a result any excess fuel 
is returned to fuel tank through the return pipe. 

FU-9 

Manifold pressure 

Return 

t 
From delivery pipe 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


FUEL SYSTEM 

IN-VEHICLE INSPECTION 
[HD-C Engine] 
1. Removal of air cleaner 

NOTE: 
Before starting the engine, plug the lTC valve hoses, etc. 
to prevent rough idling. 

(1) Remove the three bolts securing the air cleaner and air 
intake hose. 

(2) Remove the wing nut located at the center of the air 
cleaner. Remove the air cleaner and air intake hose 
subassembly. 

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 to 

see if the throttle valve opens fully. 

3. Inspection of choke system 
Check that choke valve is completely closed when engine 
is cold. 
Then, start the engine, check that choke valve is gradually 
opened in accordance with the warming-up condition of the 
engine. 

4. Inspection of acceleration pump 
Check to see if the fuel spurts out from the acceleration 
nozzle when throttle valve 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) next page. 

FU-10 

• 

• 

• 

• 
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(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 - 1 OOQ at 20oc 

If the resistance fails to conform to the specification, 
replace the solenoid valve. 

(3} Reconnect the connector . 

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. 

(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 

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 . 

FU-11 

FUEL SYSTEM 
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FUEL SYSTEM 

(5) Blow air from the outer vent hose. Ensure that no air 
continuity exists. 
If air continuity exists, replace the outer vent valve. 

(6) Turn OFF the ign·ltion key switch. 
(7) Blow air from the outer vent hose. Ensure that air con

tinuity exists. 
If no air continuity exists, replace the outer vent valve. 

(8) Connect the outer vent hose to the BVSV. 

7. Inspection of choke breaker 
(See page FU-6.) 

8. Inspection of throttle positioner 
(See page EC-11.) 

FU-12 
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FUEL SYSTEM 

COMPONENTS 

CD Air horn 
® Pump arm set screw 
®Clip 
@Spring 
® Hose No. 
@Clip 
®Washer 
®Gasket 
®Bolt 
@Hose 
@ Gasket 
@ Outer vent valve 
@Bolt 
@Washer 
@ Union nipple 
@ Vacuum hose No.2 
@ Spring 
@ Power piston 
@l Needle valve seat 
® Needle valve 

® Float lever pin 
@ Float assembly 
@ Pump plunger 
@ Venturi gasket No. 2 
@ Main jet 
@ Main jet gasket 
@Bolt 
@Boot 
@ Positioner 
® 2nd main jet 
@ 2nd main jet gasket 
® Main passage plug 
@ Main passage plug gasket 
® solenoid valve 
® Oring 
® Solenoid valve wire clamp 
® Solenoid valve gasket 
® Venturi gasket 
® Throttle adjusting screw 
@ Spring 

FU-14 

@ Vacuum hose 
@Screw 
@ Throttle adjusting spring 
@ Diaphragm hosing set screw 
@ Snap ring No. 1 
@ Diaphragm sub assembly 
@ Idle mixture adjusting screw 
@ Idle adjusting spring 
@Washer 
I§ Body flange gasket 
® Adjusting screw 
@ Adjusting screw spring 
@I Throttle lever set screw 
@ Lock washer 
® Return spring 
@ Set screw 
@Setscrew 
@Diaphragm 

• 

• 

• 

• 
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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 C0-12.) 

3. Removal of air cleaner 
(1) Remove the three bolts securing the air cleaner and air 

intake hose. 
(2) Remove the wing nut located at the center of the air 

cleaner. Remove the air cleaner and air intake hose 
subassembly . 

4. Disconnect the accelerator cable from the carburetor. 

5. Remove the following hoses from the carburetor: 
<D Fuel inlet hose 
® lTC vacuum hose 
® PCV gas hose 
@ Choke breaker vacuum hose 
@ Outer vent hose 
® Throttle positioner vacuum hose 
(!) Vacuum hose to distributor 
@ Coolant circulating hoses 

6. Disconnect the solenoid valve outer vent valve connector. 
7. Remove the four attaching nuts of the carburetor. Remove 

the carburetor . 

FU-15 
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FUEL SYSTEM 

DISASSEMBLY OF CARBURETOR 
NOTE: 
• The following operations have been arranged in such a way that checks are performed for a certain 

single unit alone at a time. This will avoid any occurrence of wrong assembling of similar subassemblies 
which would likely occur when operations were carried out concurrently. 
(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 screw-drivers for carburetor use. 

SST: 09860-11011-000 

Do not disassemble the tollowing sections. 
1. Choke valve set screw 
2. Throttle valve set screw 
3. Automatic choke mechanism 
4. Small venturis 
5. Fast idle adjust screw 
6. Acceleration lever, link connecting nut 

Disassembly of air horn 
1. Remove the air cleaner set bolt. 
2. Removal of air hom assembly 

(1) Remove the fuel inlet union and gasket. 

(2) Remove the idle-up actuater for power steering. 
(only for power steering equipped vehicle) 

FU-16 
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FUELSYSTF" 

• (3) Remove the accelerator pump arm set screw. 

(4} Remove the accelerator 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-17 
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FUEL SYSTEM 

6. Remove the seven screws (five screws in the case of idle
up actuator equipped model) and disassemble the air horn 
assembly. 

7. Remove the float. 

8. Remove the needle valve. 

9. Remove the outer vent valve assembly by removing the 
three screws. 

10. Remove the needle seat of the float valve, using the SST. 
11. Loosen the screws that retain the lock plate. 

Remove the power piston. 
NOTE: 
• Care must be exercised not to allow the power piston 

spring located under the power piston to jump out. 

FU-18 
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Disassembly of carburetor body & flange 
1. Remove the solenoid valve wire clamp. 
2. Remove the solenoid valve. 

3. Remove the gasket. 

4. Remove the discharge weight, spring and ball. 
5. Remove the acceleration pump return spring. 

6. Removal of throttle positioner 
( 1 ) Remove the throttle lever set nut. 
NOTE: 
• Be sure to hold the throttle lever firmly during this opera

tion so as to prevent deformation of the throttle shaft and 
breakage of the throttle valve. 

(2) Re:nove the throttle positioner lever. 
(3) Remove the collars and spring . 

FU-19 
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FUEL SYSTEM 

(4) Remove the throttle positioner. 

7. Removal of secondary throttle valve diaphragm 
(1) Remove the spring. 
(2) Remove the pin. Disconnect the link. 

(3) Remove the secondary throttle valve. 
(4) Remove the rubber hose. 

8. Remove the slow jet. 
NOTE: 
• Never reuse the "0" ring. 

9. Remove the main passage plugs. Remove the primary and 
secondary main jets, using the SST. 

SST: 09860-1 1 01 1 -000 

FU-20 
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10. Remove the power valve, using the SST. 
11. Remove the acceleration pump check ball retainer and ball. 

SST: 09860-11 011-QOO 

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. 
(2) Disassemble the carburetor body and flange. 

15. Remove the idle mixture adjusting screw, using the SST. 
SST: 09243-00020-000 

16. Remove the power jet from the power valve . 

FU-21 
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FUEL SYSTEM 

CLEANING OF EACH PARTS 
1. Clean the carburetor parts except for the diaphragms and 

electrical parts, using carburetor cleaner and a soft brush. 
?.. Remove carbon deposits by means of a soft brush. 
3. Clean each of tt1e jets and nozzles, 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. 

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) Inspect the strainer for breakage, restriction or damage. 
(6) Inspect the valve seat for wear or damage. 

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 defecf1ve part, as required. 

3. Inspection of power piston 
Check to see if the power piston functions smoothly. 

FU-22 
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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. 

5. Inspection of jets 
Check each jet for restriction or damage . 

6. Inspection of solenoid valve 
Ensure that the valve is opened when the solenoid valve is 
energized. Also, ensure that the valve is closed when the 
solenoid valve is not energized. 

7. lnspecf1on of outer vent valve 
Ensure that the valve is closed when the solenoid 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 . 

FU-23 
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IJELSYSTEM 

~- 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 "0" rings. 

Assembly of carburetor body & flange 
1. Install the power jet in the power valve, using the SST. 

SST: 0986Q-11011-000 

2. Screw in the idle 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 tighten
ing the idle mixture adjusting screw excessively. 
SST: 09243-00020-000 

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-24 
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6. Install the check ball retainer with the acceleration pump 
check ball inserted in place. 

7. Instal. the power valve, using the SST. 
SST: 09860-11 011-000 

8. Install the primary and secondary main jets, using tlle SST. 
NOTE: 

Be sure to use new gaskets. 
SST: 09860-11011-000 

9. Install the main passage plug. 
NOTE: 

Be sure to use a new gasket. 

10. Install the slow jet, with a new "0" ring . 

FU-25 
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FUEL SYSTEM 

11.1nstallation of secondary throttle diaphragm 
(I) Connect the rubber hose to the diaphragm. 
(2) Install the diaphragm to the carburetor body. 
(3) Install the rubber hose to the carburetor body. 

12. Connect the diaphragm rod and install the washer snap 
ring. 

13. Install the snap ring. 

14. Installation of the throttle positioner 
(1) Install the collar, throttle return spring and thrust washer 

onto the throttle shaft. 

(2) While installing the dashpot lever on the throttle shaft, 
attach the return spring to the dashpot lever. 

(3) Install the spring washer and tighten the nut. 
NOTE: 
• Be very careful not to damage the throttle valve when 

tightening the nut 

(4) Install the throttle positioner. 
NOTE: 
• Be careful not to damage the rubber boot section during 

the installation. 

FU-26 
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15. Install the solenoid valve. 
16.1nstall the solenoid valve wire clamp in place. 

17. Assembly of the acceleration pump 
(1) Install the return spring for the acceleration pump. 
(2) Install the ball, spring and discharge weight. 
(3) Assemble the acceleration pump to the carburetor. 

18.1nstall the gasket. 

ASSEMBLY OF AIR HORN 
1. Install the needle valve seat to the air horn with a new 

gasket interposed, uSing the SST. 
SST: 09860-11011-000 

2. Insert the power piston spring into the air horn . 

FU-27 
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FUEL SYSTEM 

3. While inserting the power piston into the air horn, install the 
lock plate. 

4. Instal! the outer vent valve assembly onto air horn. 
5. Tighten the three screws of air hom. 

6. Remove the snap pin for pulling-off needle valve use. Insert 
the snap pin into the valve seat. 

7. Install the float 

8. Adjustment of float level 
(1) Check the dimension under the float's own weight, 

using the following SST. 
Dimension under Floafs Own Weight 8 mm 
SST: 09240-00014-000 
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Adjust the dimension under the float's own weight by 
bending the lip section of tr.e float if the measured value 
fails to conform to the specified value. 

(2) Check the lip dimension using the following SST. 
Lip Dimension: 1.6 mm 
SST: 09240-00020-000 

Adjust the lip dimension by bending the lever o; the float 
if the measured value fails to conform to the specified 
value. 

(3) Remove the float. Install the snap pin for pulling-off use 
to the needle valve . 

(4) Install the float. 

FU-29 
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~UELSYST.~E=M~------------------------------------------

9.1nstall the air horn assembly onto the carburetor body. 
10. Tighten the seven screws (five screws in case of the idle-up 

actuator equipped model) of the air horn. 

11. Connect the choke lever linkage at the upper side. 

12. Install the spring to the carburetor. 

13. Connect the outer vent terminal to the connector. 

14. Install the accelerator pump and lever. 
Tighten the accelerator pump arm set screw. 

FU-30 
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15. Install the idle-up actuator to the carburetor. 
{only for the power steering-equipped vehicle) 

16. Install the gasket and fuel inlet union. 
17. Install the air cleaner set bolt. 

18. 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 ± 1' 

Adjust the opening angle by bending the throttle lever 
stopper if the measured value fails to conform to the 
specified value . 

FU--31 
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FUEL SYSTEM 

(2) Visually inspect the valve opening angle when the 
secondary throttle valve is opened fully. 
Full Opening Angle: 80 ± 1 o 

Adjust the opening angle by bending the throttle lever 
stopper if the measured value fails to conform to the 
specified value. 

2. Inspection of kickMup opening angle 
Measure the opening angle of the secondary valve when 
the primary throttle valve is opened fully, using the following 
SST. 

SST: 09240-00014-000 
Kick-Up Opening Angle: 23 ± 1° 

Adjust the kick up opening angle by bending the secondary 
throttle lever if the measured value fails to conform to the 
specified value. 

3. Adjust the throttle adjusting screw so that the throttle valve 
opening angle may become 11.4 ± 1°. 
NOTE: 

Be sure to apply a negative pressure to the throttle 
positioner so as to keep it in an operating state. 

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 16 ± 1 o. 

FU-32 
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5. Ensure that each part operates smoothly. 
6. Install the air cleaner set bolt. 

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 manifold with the heat 
insulator interposed. Tighten the four attaching nuts to the 
specified torque. 

Tightening Torque: 14.7 - 21.6 N·m (1.5 - 22 kgf·m) 

3. Connect the outer vent valve connector of the solenoid 
valve and the throttle position sensor connector. 

4. Connect the following hoses to the carburetor. 
(j) Fuel inlet hose 
® lTC vacuum hose 
® PCV gas hose 
@ Choke breaker vacuum hose 
@ Outer vent hose 
® Throttle position vacuum hose 
(.i) Vacuum hose to distributor 

@ Coolant circulating hoses 
NOTE: 
• 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 cable to 3 • 8 mm . 

FLJ-.33 
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FUEL SYSTEM 

6. Installation of the air cleaner 
{1) Place the air cleaner and air intake hose subassembly. 
(2) Connect the wing nut located at the center of the air 

cleaner. 
(3) Connect the three bolts securing the air cleaner and air 

intake hose. 

7. Fill coolant. 
(See page C0-13.) 

8. Connect the ground cable to the negative(-) terminal of the 
battery. 

9. Tune up the engine. 

FU-34 
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REMOVAL OF FUEL PUMP 
1. Discoi1nect the fuel hoses from the fuel pump. 

NOTE: 
• Plug the disconnected hose so that no fuel will flow out. 
• Release the inner pressure of the fuel tank by removing 

the fuel filler cap in advance. 
• Since the fuel will flow out, be certain to place a suitable 

container or cloth, etc. under the fuel pump. 

2. Remove the fuel pump by removing the attaching nuts. 
NOTE: 

Since the engine oil will flow out, be certain to place a 
suitable container or cloth so that no engine oil may 
splash on the starter and so forth. 

3. Remove the insulator. 
NOTE: 

Never reuse the insulator. 

4. Cut the gasket along the intake manifold. Remove any 
gasket material remaining on the fuel pump installation sec
tion, using a gasket scraper. 
NOTE: 
• This cutting of the gasket is required only when the 

gasket used at the assembly line in the manufacturer 
has been installed. 

• Be very careful not to damage the gasket installation 
surface during the operations . 

FU-35 
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FUEL SYSTEM 

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 performed under 
a condition that the valve is wet. When the valve is dry, 
the following inspection can not be pertormed correctly. 

(1) Blow air from the inlet side of the fuel pump. Ensure that 
air continuity exists. 
Replace the fuel pump if no air continuity exists. 

(2) Install a MityVac to the inlet side of the fuel pump and 
apply a negative pressure. Ensure that the applied 
pressure is retained. 
Replace the fuel pump if the pressure is not retained. 

(3) Plug the inlet pipe and return pipe of the fuel pump. 
Install 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. 

( 4) Visually inspect the push rod-contact-surface of the fuel 
pump. 

NOTE: 
• When the contact surface is not a mirror-like surtace, it 

means that the contact surtace is worn out. 

Replace the fuel pump if the contact surface exhibits 
wear. 
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2. Inspection of fuel pump push rod 
Ensure that the overall length of the push rod is the 
specHied value or more. 

Minimum length: 87.00 mm 
Reference 

STD: 87.95- 88.25 mm 

Replace the push rod if its overall length is Jess 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 value or more. 
Minimum Stroke: 4.8 mm 

Replace the camshaft if the stroke is less than the 
specified value. 

INSTALLATION OF FUEL PUMP 
1. Remove any remaining gasket material from the insulator 

installation surface of the fuel pump, using a gasket 
scraper. 
NOTE: 

Be very careful not to damage the gasket contact sur· 
face. 

2. Wipe off any oil from the fuel pump installation surface of 
the cylinder head. 

3. Install a new insulator to the cylinder head. 
NOTE: 
• Never reuse the insulator. 

4. Insert the fuel pump push rod into the cylinder head . 

FU-37 
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FUEL SYSTEM 

5. Install the fuel pump to the cylinder head. 
Tighten the attaching nuts. 

Tightening Torque: 14.7-21.6 N·m (1.5- 2.2 kgf·m) 

6. Connect the fuel hose to the fuel pump. 
Attach the hose bands. 

7. Start the engine. Ensure that the engine exhibits no fuel 
leakage. 
Repair any leaky points, as required. 

FU-38 
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REPLACEMENT OF FUEL FILTER 

1. Disconnect the fuel hose from the fuel filter. 
NOTE: 
• Plug the disconnected hose so that no fuel may ffow out. 
• Release the inner pressure of the fuel tank by removing 

the fuel filler cap in advance. 

2. Remove the fuel filter by removing the attaching bolt. 
3. Install a new fuel filter. T1ghten the attaching bolts. 

4. Connect the fuel hose to the fuel filter. 
Attach the hose bands. 

5. Start the engine. Ensure that the engine exhibits no fuel 
leakage. 
Repair any leaky points. as required . 
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FUEL SYSTEM 

SST (Special Service Tools] • Shapes Part No. and Name Purpose Remarks 

~&?&?8 
0925B..Q003Q-OOO Plugging rubber hoses 

Plug set 

~ 09860-1 , 011-QOO Overhaul ot carburetor 

-:: Carburetor screwdriver set 
<io:>"~ 

~ 
09243..()()()20-000 Adjustment of idle mixture 

adjusting screw 
Idle adjust wrench 

Q 
09240-00020-000 Adjustment of carburetor 

Wire gauge set • Q 
09240-00014-000 Adjustment of carburetor 

Carburetor adjusting gauge set 

wmo-e>m 

TIGHTENING TORQUE 

T"tghtening component 
Tightening torque 

Remark 
N·m kgf-m ft-lb 

Cylinder head x Fuel pump 14.7-21.6 1.5-2.2 10.8. 15.9 D'Y 

Intake manifold x Carburetor 14.7-21.6 1.5-2.2 10.8- 15.9 D'Y 

"'''"'"'" 
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FUEL SYSTEM 

• SPECIFICATIONS 
Carburetor Float level Dimension assumed Bmm 

by its own weight 

Lip dimension 1.6mm j 
' Throttle valve closed angle 

Primary 9' 

Secondary 20' 

Throttle valve fully opened angle 

Primary 90± 1" 

Secondary 80 ± 1" 

Kick-up angle 23 ± 1" 

Secondary touch angle 50± 1" 

Throttle opening angle 11.4±1" 

Throttle positioner operating angle 16± 1" • Number of backing-off of idle mixture 4 1/2 rev 
adjusting screw 

Solenoid valve resistance 80·1DDn 

Outer vent resistance so-45n 
Fuel pump (HO-C) Suction force at 3.000 rpm 19.6- 29.4 kPa (0.20- 0.30 kgf/cm~ 

Push rod length Standard 87.95- 88.25 mm 

Minimum 87.000mm 

Push rod stroke Standard 5.0mm 

Minimum 4.8mm 

Engine type 
HD-C HO-E 

Item 

Fuel tank 
Capacity dm' 60 60 

• locatiOn Underneath rear seat floor Underneath rear seat floor 

Fuel pipe material Rubber and steel tube Rubber and steel tube 

Fuel pump type Diaphragm type Electromotor type 

Fuel filter type Riter paper type Filter paper type 

Fuel Manufacturer Aisan industry -
System 

Type Carburetor Down draft, 2-barrel type -
Venturi diameter mm Primary: 21, Secondary: 28 -

Choke valve type wax type auto choke -
Fuel injection device - Electronic type 

Type of nozzle retainer - Wrth cushion rubber type 
Injection 

8ectronic controlled throttle nozzle or Nozzle type -
Injector _j_ type 

Injection pressure kPa (kgf/cm2
) - 250 (2.55) 

• FU-41 
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DAIH~ISU 

F300 
[HD Engine] 

COOLING SYSTEM 

TROUBLE SHOOTING ............................... CC>- 2 
PRECAUTIONS ........................................... CC>- 2 
COOLING SYSTEM OUTLINE ................... CC>- 3 
RADIATOR .................................................. CC>- 6 
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COOLING SYSTEM 

TROUBLE SHOOTING 
Problem Possible cauae Remedies Page 

Engine overheats Poor quality coolant Replenish coolant. C0-12 

Water pump drive belt loose or Adjust or replace belt. 
missing 

Dirt. leaves or insects on radiator Clean radiator. C0-12 

Leaky hoses, water pump, thermostat Repair as necessary. 
housing, radiator, heater, core plugs 
or head gasket 

Thermostat faulty Check thennostat. C0-17 

Ignition timing retarded Set timing. EM-23 

Radiator hose plugged or deteriorated Replace hose. 

Water pump faulty Replace water pump. C0-14 

Radiator plugged or cap faulty Check radiator. C0-19 

Cylinder head or block cracked or Repair as necessary. 
plugged 

PRECAUTIONS 
• As regards water to be used as cooling water, use soft water which does not contain salts of minerals. 

calcium, magnesium and so forth. 
• If the coolant gets to the vehicle body, immediately flush away the coolant using water. 
• Never the radiator when the water is hot. 

CQ-2 
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• 
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COOLING SYSTEM 

• COOLING SYSTEM OUTLINE 

• 

• 

• 

The cooling system is a water-cooled, forced-circulation type. Furthermore, it employs a fluid coupling fan. 
The cooling system employs a bottom by-pass type in which the thermostat equipped with a by-pass valve 
is provided at the inlet side. 
The cooling system is composed of the radiator, water pump, thermostat, cylinder head, water jackets of 
cylinder block, water hoses and their connecting parts. 
The total capacity of the cooling water is approximately 6.5 dm3 (including one liter for the reserve tank.) 

[HO-C Engine] 

C0-3 
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COOLING SYSTEM 

[HD-E Engine] • 

• 

• 

• 
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COOLING SYSTEM 

• SCHEMATIC DIAGRAM OF COOLING SYSTEM PASSAGE INSIDE ENGINE 

• 

• 

• 

To intake manifold 
air bleeding tube 

Water pump 

To 

To outlet 

C0-5 
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COOLING SYSTEM 

RADIATOR _ss;,_ 
.rni 0 

The radiator core adopts a corrugated fin type double core. 
I 1 
l~q 

Radiator specification 

Item 
General 

Radiator water capacity om' 2.1 

Heat radiating rate KJ/h (kcal/h) 144445 (34500) 

Core dimensions (width x height x thickr:ess) mm 488 X 350 X 32 

RADIATOR CAP 
A pressure type radiator cap is installed at the upper part of 
the radiator. 
The radiator cap has two valves: a pressure regulating valve 
and a negative pressure valve. 
When the pressure of the cooling system exceeds a specified 
limit, the rising pressure opens the pressure regulating valve of 
the radiator cap. As a result, the coolant in the radiator flows to 
the reserve tank. 

On the other hand, the negative pressure valve opens when 
the inner pressure drops below the atmospheric pressure due 
to a dropped water temperature after the engine has stopped. 
Thus, the coolant returns from the reserve tank to the radiator. 

Radiator cap specifications 

Item Specifications 

Radiator cap opening pressure kPa (kgf/crif} 8.83(0.9) 

RADIATOR RESERVE TANK 
A reserve tank with an overilow hose is employed. The radiator 
reserve tank is attached to the radiator side bracket. 

Specifications 

T01al capacity dm' 1.8 or more 

3 I F level 1.0 
Cooling water capacit1 dm 

I L level 0.15 

CO-B 

or 
Oly ~ I 

= 
"' 

a 

Specification 

Tropical & US. spc 

2.1 

133954 (32000) 

488 X 350 X 32 

• 

• 

• 

• 
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COOLING SYSTEM 

• RADIATOR HOSES & PIPES 
These components come in four radiator hoses and two radiator pipe subassemblies. 

Radiator hose 

Radiator pipe 

• 

• 

• 

Water
outlet 

No.i 
No.2 
No.3 
No.4 

No.1 
No.2 

Radiator pipe No.1 to radiator upper tank 
Radiator pipe No.2 to inlet of cylinder block seciion 
Radiator lower tank to radiator pipe No.2 
Outlet at rear of cylinder head to radiator pipe No.1 

Radiator hose No.4 to radiator hose No.1 
Radiator hose No.3 to radiator hose No.2 

Radiator pipe No.1 

Breather hose 

WFE9Q.C001$ 

C0-7 
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COOLING SYSTEM 

FAN-EQUIPPED FLUID COUPLING 
The fan-equipped fluid coupling with a temperature control 
device is employed in order that the noise level may be 
reduced. 
Furthermore, the :lrop in engine output due to the installation 
of cooling fan has been kept to a minimum level. 

1. COOLING FAN 
The fan made of propylene comes in two kinds: One is a 
six-blade fan and the other is a seven-blade fan. 

Specifications 

General Tropical & the U.S. 

Fan outer diameter mm 360 360 

Number of blades 6 7 

Type Axial flow ~ 

Air flow rate m3/sec 
0.36 at 1000 rpm 0.41 at 1000 rpm 

0.75 at 2000 rpm 0.86 at 2000 rpm 

2. FLUID COUPLING WITH FAN 
The fluid coupling employs a two-stage temperature control 
type. 
The fluid coupling is available in three kinds. The optimum fluid 
coupling can be selected and installed in accordance with the 
vehicle specifications. 

Specifications 

Item 
General 

Fluid coupling outer diameter mm 127 

Fan revolution speed rpm 900 at ssoc 
(when engine revolution speed is 4000 rpm) 

2250 at 70°C 

Cooling fan outer diameter x Number of blade mm i 360x6 

C0-8 

• 

• 
WFE9G-CCC1S 

WFE510-CC016 • 
WFE9Q.C0017 

Specifications 

The u.s. Tropical 

136 136 

1300 at 70°C 1300 at ssoc 
2500 at aooc 3750 at 65°C 

36Dx 7 360 x7 • WFE90-C0018 
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Operation of coupling fan 
During cold operation {Below about 55.,C) 
When the cooling water temperature is low, the port is closed 
by the coupling divider. Consequently, the silicon oil will not 
move into the operating chamber. Hence, the coupling body 
remains at its low speed operation. 

During hot operation 
(Above about 70°C; above about 65°C on tropical specifica· 
tions) 
When the spiral bimetal detects the temperature of the air 
passing through the radiator, this rotates the coupling divider 
integral with the bimetal shaft. As a result, the silicon oil flowing 
out from the port enters into the operaf1ng chamber, thus push
ing the coupling rotor. Consequently, the coupling body is 
rotated. 
As is explained above, the revolution speed of the coupling fan 
is switched over two stages. In this way, the output loss due to 
the cooling fan has been kept at a minimum level and the fan 
noise tevel has been reduced. 

3. WATER PUMP PULLEY 
The water pump pulley made of sheet metal. This pulley is 
attached to water pump pulley seat along with the fluid coupling 
by means of four nuts. 
The water pump pulley equipped with two kind pulley of right 
figure. 

WATER PUMP 
The water pump used for circulating the cooling water is in
stalled at tne front section of the cylinder block. 

Specifications 

Item Specifications 

Type Centrifugal type 

Delivery output dml/min 
35 (When shaft revolution speed is 200 rpm) 

Rotor outer diameter mm 62 

C0-9 

Port 

Coupling 
Divider 

COOLING SYSTEM 

Operating 
Chamber 
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COOLING SYSTEM 

THERMOSTAT 
The thermostat is a wax type with a bypass valve. The thermostat helps the engine to warm up quickly by 
allowing the cooling water to be recirculated through the cylinder block and cylinder head without passing 
through the radiator. 
Furthermore, the thermostat is equipped with a jiggle pin which performs the air bleeding while the engine 
is stopped. Also, the jiggle pin allows the temperature of the cooling water to rise quickly during the 
warming-up period. 
Moreover, a baffle plate attached to the thermostat makes it possible to get better temperature sensing 
characteristics. 

199 e pm :-....,:-::.:..: . / 

Position of ~=== 

• 

J. 1 . tf.·· .. · · .. · • Jiggle pio 

jiggle pin ~:=:~ _ • 
U_ust top.position) ~:=:=: 
J1ggle pm -:~-::-

(®f 
Thermostat specifications 

Item Standard specifications I Cold region specifications • Type Wax type 

Valve opening temperature "C 78 I 84 

Valve full opening temperature "C 91 I 97 

• 
CQ--10 
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Thermostat valve assembly (HO-C Engine only) 
To promote atomization of the fuel, hot water is allowed to be 
circulated from the cylinder head to the riser section of the 
intake manifold during the cold operation. 
When the temperature of the recirculating water reaches about 
60°C, the valve closes. 

C0-11 

COOLING SYSTEM 

When cold 

~-
When hot 
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COOUNG SYSTEM 

CHECK & CHANGE OF ENGINE 
COOLANT 
1. Check of coolant level 

Check to see if the coolant level is betw-een the LOW and 
FULL lines of the reserve tank. 
If the coolant level is near the low level or below the low 
level, add the coolant up to the full level. 

2. Check of coolant 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 or the time due 
to the coolant has already arrived. 

3. Change of engine coolant 
(1) Remove the radiator cap. 

(2) Remove the engine under cover. 
(3) Place an adequate container below the radiator drain 

plug. Drain the coolant by removing the drain plug. 
(4) Close the drain plug. 
(5) Fill the system with water. 
(6) Start the engine, and stop it. 
(7) Repeat the steps (1) through (5) two to three times. 
NOTE: 
• Replace the drain plug gasket with a new one. 

(8) Fill the radiator and reserve tank with antifreeze solutio:t 
in accordance with the instructions of the manufacturer 
of the antifreeze solution. 

CAUTION: 
• Use a Good brand of ethylene-glycol base antifreeze 

solution. 
Coolant Capacity (Vehicle with front heater): 5.5 dm' 

[excluding 1.0 dm' for reserve tank] 

C0-12 

''"'"'-'"--"Full" line 
"Low" line 

• 

• 

• 

• 
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(9) Fil! the system with water. 
(10) Start the engine. Check the coolant level. Add water, as 

required. 
(11) Tighten the radiator cap. 
(12) Warm the engine. Afterwards, allow the coolant to cool 

down to the atmospheric temperature. Recheck the 
coolant level at the reserve tank. Add coolant to the full 
level, as required. 
If no coolant remains at all in the reserve tank, recheck 
the coolant level in the radiator. Replenish the radiator 
with water, as required. Replenish the reserve tank with 
coolant up to the full level. 

NOTE: 
• Here, the coolant refers to the mixture of water and 

antifreeze that has been mixed in accordance with the 
instructions of the antifreeze manufacturer. 

(13) Install the engine under cover with attaching bolts . 

C0-13 
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COOLING SYSTEM 

WATER PUMP 
COMPONENTS 

Nut 
I 

Dust seal 

~ 
I 
I 
I 

' ® : 

L--, -

Nut 

REMOVAL OF WATER PUMP 
1. Disconnect the battery ground cable from the negative(-) 

terminal of the battery. 
2. Drain the coolant. (See page co-12.) 

Open the radiator cap and drain plug, and allow the coolant 
to drain into a clean container. 

3. Remove the timing belt. 
(See pages EM-32.) 

4. Remove the water pump by removing the attaching bolts 
and nuts of the water pump. 

C0-14 

• 
*: Non reusable parts 

• 
"""""""'' 

• 

• 
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INSPECTION OF WATER PUMP-RELATED 
PARTS 
1. Check the water pump pulley for damage or deformation. 

Replace the water pump pulley if it exhibits damage or 
deformation. 

2. Visually inspect the water pump rotor tor damage or defor
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 smoothly. 

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 . 

C0-15 

COOLING SYSTEM 
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COOLING SYSTEM 

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 
attaching bolts and nuts evenly over two or three stages to 
the speclf'led torque. 

Tightening Torque: 14.7 • 21.6 N·m (1.5 • 2.2 kgf-m) 

NOTE: 
• After tightening bolts, ensure that the water pump rotates 

smoothly by hand. 

5. Install the timing belt. 
(See page E~2.) 

6. Fill coolant. 
(See page C0-12.) 

7. Connect the battery ground cable to negative(-) terminal 
of the battery. 

C0-16 

• 
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• THERMOSTAT 
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• 

REMOVAL OF THERMOSTAT 
1. Disconnect the battery ground cable from the negative (-) 

terminal of the battery. 
2. Drain the coolant 

(See page C0-12). 

3. Remove the power steering vane pump assembly. 
(See page EM-35). 

4. Remove the radiator hose No. 2 from the water inlet. 
CAUTION: 
• Cover the alternator to prevent entering the cooling 

water to the alternator . 

5. 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 and the spring has no play. 
Replace the thermostat if the valve is open or the spring 
has a play. 

2. Check the rubber grommet of the thermostat for damage or 
crack. 
Replace the thermostat if the rubber grommet exhibits 
damage or crack . 

C0-17 
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COOLING SYSTEM 

3. Immerse the thermostat in water, and check the valve open
ing temperature by heating the water gradually. 

Specifications Valve opening Valve lift temperature "C 

Standard 76-80 8.5 mm or more at 
specifications 91"C 

Cold area 82-86 8.5 mm or more at 
specifications 97"C 

Replace the thermostat if the valve operation fails to con
form to 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 

jiggle pin may face upward. 
Failure to abseiVe this caution may cause engine mal
function. 

2. Install the water inlet 
Tightening Torque: 5.9 - 8.8 N-m (0.6 - 0.9 kgl-m) 

3. Install the power steering vane pump assembly into posi
tion. 
(See page EM-35.) 

4. Fill coolant. 
(See page C0-12.) 

5. Connect the battery ground cable to the negative(-) ter· 
minal of the battery. 

6. Start the engine and check it for leakage. 
Repair the leaky point if the leakage exists. 

C0-18 
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• RADIATOR 
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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 em between the 
radiator core and cleaner nozzle when the cleaner noz
zle pressure is 2942 - 3433 kPa (30 - 35 kgf/cm'). Also, 
the injection angle of pressurized water should 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 
73.6- 103.0 kPa (0.75- 1.05 kgf/cm'). 
If the radiator cap does not conform to the specification. 
replace the radiator cap. 

~&\ill! ......... 
·-~'\11L~-, -~,, ·"' ~d "'' ,, ' ' ·~· c: 

(2) Check the seal packing of the radiator cap for damage. 
Replace the radiator cap with a new one, if any damage 
ex'1sts. 

(3) Uft the valve at the vacuum side with your fingers. 
Ensure that the valve is functioning properly. 
Replace the radiator cap with a new one, if the valve 
fails to function . 

CO-19 
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COOLING SYSTEM 

2. Check of cooling system for leakage 
( 1) Fill the radiator with coolant. Attach a radiator cap tester. 
{2) Wa1111 up the engine. 
(3) Apply a pressure of 117.7 kPa (1.2 kgf/cm') 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. 
lf no external leakage is found, check the heater core, 
cylinder block, cylinder head, oil cooler and throttle 
body for evidence of leakage. 
Check the hoses for deterioration, cracks, bulge or 
damage. 
Replace the defective part(s) if necessary. 

( 4) Remove the radiator cap tester from the radiator. 

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. 

(2) Remove the engine under cover. 
(3) Place a suitable container below the radiator drain plug. 

Drain the coolant by removing the drain plug. 
( 4) Tighten the drain plug. 

3. Removal of radiator 
(1) Disconnect the radiator reserve tank hose from the 

radiator 
(2) Pull up the radiator reserve tank together with hose. 

C0-20 
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(3) Loosen the adjusting bolt and two tightening bolts. 
Temporarily detach the power steering pump. 

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

(5) Remove the aircleaner attaching bolt provide on fan 
shroud . 

(6) Remove the clamping bolt and detach the clamp with 
lock. (HD-E Eng1ne) 

(7) Disconnect the main relay wire connector at the relay 
box side. (HD-E Engine) 

(8) Disconnect the air breather hose from the radiator 
upper tank . 

C0-21 
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COOLING SYSTEM 

(9) Remove the radiator inlet hose by disconnecting the 
radiator and water outlet side clamps. 

(10) Disconnect the radiator outlet hose at the center con
nection. 

CAUTION: 
• When disconnecting the radiator outlet hose, take 

measures to prevent the coolant from entering the alter
nator. 

(11) Disconnect the oil cooler hose from the radiator. 
(Oil cooler equipped vehicle only} 

(12) Remove the two attaching bolts of the fan shroud. Then, 
disconnect the lock section of the fan shroud from the 
radiator. 

(13) Remove the radiator grille. 

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

C0--22 
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• INSTALLATION OF RADIATOR 

• 

• 

• 

1. Radiator installation 
(1) Place the radiator fan shroud to the cooling fan side. 
(2) Install the radiator in the engine conpartment. Then, .,-

tighten the four attaching bolts. 

(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 . 

(4) Install the radiator grille. 

(5) Install the oil cooler hoses from the radiator. (Oil cooler 
equippad vehicle only) 

(6) Clamp the clutch cable on the fan shroud wrth the two 
clamps. 

{7) Tighten the air cleaner hose attaching bolt of fan 
shroud . 

C0-23 
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COOLING SYSTEM 

(8) Connect the radiator hose No. 1 and breather hose to 
the radiator upper tank. 

(9) Connect the radiator hose No. 3 and oil cooler hose to 
the radiator lower tank. 

(10) Install the reserve tank to the radiator. 
( 11) Connect the radiator reserve tank hose to the radiator. 

2. Fill the coolant. 
(See page C0-3.) 

3. Connect the battery ground cable to the negative (-) ter
minal of the battery. 

4. Start the engine and check it for leakage. 
Repair the leaky point if leakage exists. 

C0-24 
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COOLING SYSTEM 

• TIGHTENING TORQUE 

Tightening comoonent 
Tightening Torque Remark 

N·m kgf-m ft-lb Dey 

Cylinder head x Water temperature sensor 
24.5-34.3 2.5- 3.5 ~8.1 - 23.5 Dey (HO-E engine only) 

Cylinder head x Water temperature sender gauge 11.8- 19.6 1.2-2.0 10.8-15.9 Dey 

Cylinder block x Water inlet 5.9-8.8 0.6-0.9 4.3-6.5 Dey 

Cylinder block x Water pump 14.7-21.6 1.5-2.2 10.8- 15.9 Dey 

Fluid coupling x Water pump pulley x Water pump 9.8-17.6 1.0- 1.8 7.2-13.0 Dey 

Cooling fan x Fluid coupling 4.9-5.9 0.5-0.6 3.6-4.3 Dey 

• SERVICE SPECIFICATION 
Coolant capacity w/heater [Excluding 1.0 dm3 for reserve tank] 5.5 dm3 [5.8 dm3 for tropical specifications] 

Radiator cap Relief valve opening pressure 

Standard 73.5- 103.0 kPa (0.75- 1.05 kgf/cm2
) 

Minimum 58.8 kPa (0.6 kgf/Cm2
) 

Thermostat Valve opening temperature 

General 76- asoc 
specifications 

ECE & EEC 82- 86°C 
specifications 

Valve lift General 8.5 mm or more at 91"C 
specifications 

ECE& EEC 8.5 mm or more at 97"C 
specifications 

• 
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DAIHATSU 

F300 
[HD-Engine] 

LUBRICATION SYSTEM 

TROUBLE SHOOTING ••••••••••••.••••••••••••••••••. LU- 2 
LUBRICATION SYSTEM OUTLINE •••••.•••••. LU- 3 
LUBRICATION ROUTES ............................. LU- 4 
OIL PRESSURE CHECK ............................. LU- 9 
ENGINE OIL CHANGE & OIL FILTER 

REPLACEMENT •.••.•••..••..••..••...••.•••.•••.•.••• LU-11 
OIL COOLER ................................................ LU-13 
SST [Special Service Tools] ••••.•••••••••••••••.• LU-17 
TIGHTENING TORQUE ••••••••••••••••.••••.••••••••. LU-17 
SERVICE SPECIFICATION •.•••••..••••.••••••••••• LU-17 
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LUBRICATION SYSTEM 

TROUBLE SHOOTING • Problem Possible causes Remedies Page 

Oil leaKage Cylinder head, cylinder t:llock, oil Repal', If necessary. 
cooler or oil pump body damaged or 
cracked 

Oil seal faulty Replace oil seal. 

Gasket faulty Replace gasket. 

Low oil pressure Oil leakage Repair, as necessary. 

Relief valve faulty Replace relief valve. EM-143 

Oil pump faulty Repair oil pump. EM-143 

Poor quality engine oil Change engine oil LU-11 

Crankshaft bearing faulty Replace bearing. EM-128 

Connecting rod bearing faulty Replace bearing. EM-131 

Oil filter clogged Replace oil filter. LU-11 

Check oil level Low oil level Lu-9 

High oil pressure Relief valve faulty Replace relief valve. EM-143 • 

• 

• 
LU-2 
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LUBRICATION SYSTEM 

• LUBRICATION SYSTEM OUTLINE 

• 

• 

• 

The lubrication system employs a fully-forced feed, filtering method. 
The oil stored in the oil pan is sucked by an oil pump which is directly driven by the crankshaft. Then, the 
thus-sucked oil flows through an oil pump strainer and is filtered at an oil filter. After having passed through 
the passages of the cylinder block, it wi!! be divided into two streams so as to lubricate various sections. 
One stream of the lubrication oil performs lubrication of various sections of the crankshaft and connecting 
rod- and piston-related parts. The other stream of the lubrication, oil rises to the cylinder head section. 
Then, it performs lubrication of the camshaft and valve rocker shaft-related parts. 

Valve rocker shafts 

Crankshafl 

Oil filler 

LU-3 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


LUBRICATION SYSTEM 

LUBRICATION ROUTES 
1. Crankshaft main journal sections 
The oil which has been sent from the main passage provided inside the cylinder block to each crankshaft 
main journal under a pressurized state will be si.Jpplied to the crankshaft main journal sections through the 
bearing holes, via the oil grooves of the crankshaft main journal sections at the cylinder block side and the 
oil grooves of the crankshaft bearing caps. (However, in the case of the No.5 main journal, no oil groove is 
provided both at tr.e cylinder block side and at the crankshaft bearing cap side.) The thus-furnished oil is 
"''lied at the inner grooves of the bearings so as to lubricate the crankshaft main journal sections. 

Front of engine 

2. Crankpin journal sections 

ma1n joumal 
/ 

main journal 
/ 

No. 3 main journal 
/ 

journal-

The oil which has been sent to each crankshaft main journal under a pressurized state will be sent to each 
crankpin journal via the inner passages of the crankshaft. Consequently, the lubrication takes place not only 
for the crankshaft main journal sections, but also for the crankpin journal sections. The inner passage of the 
crankshaft is connected from the No. 1 main journal to the No. 1 crankpin journal; from the No. 2 main journal 

• 

• 

to the No. 2 crankpin journal; from the No.3 main journal to the No.3 crankpin journal; and from the No.4 • 
main journal to the No. 4 crankpin journal, respectively. 

No. 1 crankpin journai 

Front of engine 

N~. 4 Cra~kpin journal 
I 

No. 2 main journai 

No. 1 main journal 

LU-4 

No. 4 main journal 

• 
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LUBRICATION SYSTEM 

• 3. Cylinder head section 

• 

• 

• 

The oil fed from the cylinder block under a pressurized condition is filled in the groove of the camshaft bearing 
cap. Thus, the lubrication for the camshaft No. 1 journal takes place. Then, this oil travels upward around 
the camshaft journal No. 1 and oil passage provided beside rocker shaft attaching bolts, thus being supplied 
forcibly into the inner passage of the rocker shaft. As a result. the oil flows through the oil passage leading 
to the rocker arms, thereby lubricating the rocker arm sliding sections. To distribute the lubrication oil properly 
over the sliding surfaces, grooves are provided at the oil outlet of the rocker arm sliding surfaces of the 
rocker shaft. 
For the lubrication for the No. 2 through No.5 journal sections of the camshaft, the oil from the inner passage 
of the rocker shaft travels downward around the bolts, in the opposite way as with the lubrication fro the No. 
1 journal. Thus, the oil filled at the bearing cap groove will .lubricate the aforesaid journal sections. 
As regards the lubrication for the cam lobe surfaces, the oil which has lubricated the camshaft journal and 
rocker arm sliding sections will drop from both sides of the lubricating sections and it collects at the oi! well 
provided at the cylinder head. Consequently, the camshaft lobe surfaces are lubricated by this oil bath 
lubrication which occurs each time the camshaft lobes dip into the oil well. 

Rocker arm No. 3 

Rocker arm No. 4 

Front of engine 

Front of engine 

LU-5 

Valve rocker shaft No . 
(Intake side) 

Camshaft No. 4 journal 

Camshaft No. 3 journal 

Camshaft No. 2 journal 

1 journal 

2 
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LUBRICATION SYSTEM 

1. OIL PUMP 
The oil pump is a trochoid type. This oil pump mounte_d at the 
front section of the engine is driven directly by the crankshaft. 
The oil pump is provided with a relief valve which starts 
functioning when the oil pressure rises excessively. Moreover. 
the oil pump is equipped with an oil pressure switch which 
lights the warning lamp when the oil pressure drops abnormal
ry. 
The relief valve detects the oil pressure at a point before the oil 
passes through the oil filter, whereas the oil pressure switch 
detects the oil pressure at a point after the oil passes through 
the oil filter. 

Oil pump specifications 

Item 

Type 

Delivery output (at time of 5000 rpm 294 kPa (3 kgf/cm~) dm3{min 

Relief valve opening pressure (at time of 2000 rpm) kPa (kgf/cm~ 

Number of teeth 
I Inner rotor 

I Outer rotor 

OIL STRAINER 
The oil strainer filtrates any dirt or foreign objects in the oil 
sucked from the oil pan. 
The oil strainer bracket is supported at the journal No. 3 section 
of the crankshaft. 

OIL FILTER 

The oil filter is a cartridge type which has a built-in bypass 
valve. This oil filter features a compact size and light weight. 

Item 
Specifications 

NIPPONDENSO Tokyo Roki 

Filtering area em' 700 800 

By-pass valve opening pressure 98.1 ± 19.6 98.~ ± 19.6 
kPa (kgf/cm2

) (1 ±0.2) (1 ±0.2) 

LU-6 

• 

Specifications 

Trochoid 

30 or more at time of oil temperature SO"C • 44~.3 (4.5) at time of oil temperature 60"C 

9 

10 

• 

• 
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• 2. OIL COOLER 

• 

• 

• 

To prevent excessive temperature rise of the engine oil, an oil 
cooler is provided at the oil filter section so that an optimum 
temperature may be maintained at all times. 
The oil cooler incorporates a bypass valve for the oil cooler . 

3. OIL PRESSURE SWITCH 
The oil pressure switch is mounted on the oil pump body. 

Specifications 

Item Specifications 

Operating pressure kPa (kgf/crrf} 19.6(0.2) 

4. OIL PAN 
An oil pan made of steel sheet is employed. The oil pan is 
provided with a baffle plate. 

5. OIL LEVEL GAUGE 
The oil level gauge of a saber type is located at the exhaust 
side of the engine. 

LU-7 

LUBRICATION SYSTF' 

Low level Full level 

Oil 
pressure 
detecting 

~t••v=== section 

V.FE9::1-W014 

I I 
·~· ~· JCIQ[J)-o -----c::::_<:) 
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LUBRICATION SYSTEM 

6. ENGINE OIL 
Oil capacity 

Item 

Oil capacity (whole) 

Full level 

Low level 

Recommended Oil 
API classification: SF, SG 
SAE: 10W-30 

Oil capacity 

dm' 3.8 

dm' 3.3 

dm' 2.3 

Engine Oil & Oil FiRer Change Intervals (Nonnal condition) 

Every 10,000 km or every 0.5 year 

Every 10,000 km 

7. OIL PRESSURE WARNING DEVICE 
If the oil pressure detected by the oil pressure switch is lower 
than 19.6 kPa (0.2 kgf/cm2

), the warning lamp provided inside 
the combination meter goes on, thus telling the driver of the 
abnormality. 

LU-8 

_, 
0 

_, 
~ 

: : 

. .. 

~\I I/ 

~--
/ I \ ~ 

• 

• 

• 

• 
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• OIL PRESSURE CHECK 

• 

• 

• 

1. Oil quality check 
Check the oil for deterioration, ingress of water, discoloring 
or dilution. 
If oil quality is poor, change the oil. 
Use API grade SG or SF multigrade viscosity, fuel-efficient 
oil. (See page LU-8.) 

2. Oil level check 
The oil level should be between the L and F levels on the 
dipstick. 
If the level is low, check to see if any oil 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. 

3. Oil pressure check 
(1) Remove the air cleaner and air cleaner hose assembly. 

(Only HD-E Engine) 
(2) Disconnect the connector of oil pressure switch. 

(3) Remove the oil pressure switch. 
NOTE: 
• Use a hexagonal long box wrench for the removal. 

(4) Install the oil pressure gauge. 
NOTE: 
• The pressure gauge is available as a SST. 

SST: 09268-8n01-000 

(5) Install the air cleaner and air cleaner hose assembly. 
(Only HD-E Engine) 

LU-9 

LUBRICATION SYSTEM 

Low level Full level 
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LUBRICATION SYSTEM 

(6) Starting engine 
Start the engine and warm it to the normal operating 
temperature. 
At Idle Speed: More than 1 9.6 kPa (0.2 kgl/cm') 
At 3000 rpm: 245.2 - 490.4 kPa (2.5 - 5.0 kgf/cm') 

If the measured value fails to conform to the specified 
value, check and repair the oil pump. 
(See page EM-146.) 

(7) Stop the engine. 
(8) Remove the air cleaner and air cleaner hose assembly. 

{9) Remove the oil pressure gauge. 
(1 0) Clean the threaded portion of the oil pressure switch. 

Wind seal tape around the threaded portion. Install the 
oil pressure switch in the oil pump. 
Toghlening Torque: 11.8-19.6 N-m (1.2- 2.0 kgf-m) 

NOTE: 
• Use a hexagonal long box wrench for the installation. 
• The new oil pressure switch is coated with sealing 

materials. 

(11) Connect the connector of the oil pressure switch. 
(12) Install the air cleaner and air cleaner hose assembly. 
(13) Start the engine and check it for oil leakage. 

Repair the leaky point if oil leakage exists. 

Lu-10 

• 

• 

• 

• 
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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) Remove the engine under cover. 
(3) Drain the oil by removing the oil drain plug. 

2. Oil filter replacement 
(1) Remove the oil filter element, using the following SST. 

SST: 09228-87201-000 

NOTE: 
• Place a suitable container under the oil filter because the 

engine oil flows out. 

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

(3) Thinly apply engine oil to the ~a" ring of a new oil filter. 

(4) Screw in the oil filter by hand, until the "0" ring of the 
oil filter contacts the oil filter installing surface . 

LU-11 

LUBRICATION SYSTEM 
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LUBRICATION SYSTEM 

(5) Tighten the oil filter three fourths to one complete turn, 
using the following SST. 
SST: 09228-87201-000 

3. Filling engine oil 
(1) Clean the oil drain plug. Install it with a new gasket 

interposed. 
NOTE: 
• Remove any remaining gasket material from the oil pan, 

using a gasket scraper. 
Tightening Torque: 19.6 - 29.4 N-m (2.0 - 3.0 kgf-m) 

(2) Fill the engine with engine oil. 
The oil should be API grade SG or SF multigrade vis
cosity, fuel-efficient oil. 
Oil Capacity 

When only engine oil is changed: 3.3 dm3 

When engine oil is changed and oil filter is replaced: 
3.5dm' 

After engine has been overhauled or when engine 
oil has been drained completely from engine: 

3.8dm' 

(3) Start the engine and check it for leakage. 
Repair the leaky point if oil leakage exists. 

(4} Stop the engine. After a lapse of two or three minutes, 
check the oil level. 
If oil level is less than the full level, replenish the oil to 
the full level. 

(5) Install the engine under cover. 

LU-12 

Casstfication 
API SGor SF 

15W-.;.o. 20\\-W.10W-50 

IUW-30. 10\\'-.W. 10\\"-.\0 

'"·" I I I I I 
1'F1 " ICI c•l :;o "'' '" '"' "' "" !"' '"' 
i'CJI-IMH-1111-;1 1-11 ill II"' ''"' 1~11 1~71 Cl~l I<Hl 

AIIDCISJ',..,.. t<"mper:llul'< tan!(C ~ntic>po1«! bocfon: ""'" oil eh•n!(C 

L~ r 
Low level Full level 

• 

• 

• 

• 
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• OILCOOLER 
COMPONENTS 

• 

• 

• 

REMOVAL OF OIL COOLER 
1. Discon1ect the battery ground cable from the negative(-) 

terminal of the battery. 
2. Drain the coolant. (See page C0-3.) 
3. Remove the air cleaner and the air cleaner hose assembly. 
4. Remove the oil fitter. {See page LU-4.) 
5. Disconnect the oil cooler hose at the radiator side. 

6. Disconnect the oil cooler pipe from the cylinder block . 

7. Remove the oil cooler pipe from the hose by sliding the 
hose bands . 

LU-13 

LUBRICATION SYSTEM 
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LUBRICATION SYSTEM 

8. Remove the oil cooler, using the following SST. 
SST: 09268-87704-000 

NOTE: 
Place a suitable container below the oil cooler attaching 
section so as to receive any oil and water flowing from 
the oil cooler. 

9. Disconnect the water hose from the oil cooler. 

INSPECTION OF OIL COOLER 
1. Check the oil cooler for damage. 

Replace the oi cooler if the oil cooler exhibits damage. 

2. Blow air from one end of the oil cooler pipe. 
Ensure that air continuity exists. 

3. With one end of the oil cooler pipe plugged with your finger, 
apply a negative pressure of 13.3 kPa (100 mmHg) 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-14 

• 

• 

• 

• 
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• 

• 

• 

• 

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 suriace of the oil pump . 

2. Install the new "0" ring on the cooler. 

3. Connect the water hose to the oil cooler. Attach the hose 
bands . 

4. Using the set bolts, install the oil cooler by making the 
locating rib of the oil cooler contact with the cylinder block. 
NOTE: 
• Care must be exercised to ensure that the ~a" ring may 

not be displaced during the installation . 

LU-15 

LUBRICATION SYSTEN 
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LUBRICATION SYSTEM 

5. Tighten the set bolt to the specified torque, using the fol
lowing SST. 

SST: 09268-87704-000 
Tightening Torque: 24.5 - 34.3 N-m (2.5 - 3.5 kgf-m) 

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 mounted on the cylinder block. 

7. Install the oil cooler pipe on the cylinder block with a new 
gasket interposed. ~ 

Tightening Torque (Union bo~): 
24.5 - 34.3 N-m (2.5 - 3.5 kgf-m) 

NOTE: 
• Never reuse the gasket. 

8. Installation of oil filter 

• 

• 

(1) Clean the oil filter installation suriace of the oil cooler. • 
(2) Install the oil filter. (See page LU-11.) 

9. Connect the oil cooler hose at the radiator side. Attach the hose bands. 
10. Fill coolant. (See page C0-12.) 
11. Install the air cleaner and air cleaner hose assembly. 
12. Connect the battery ground cable to the negative(-) terminal of the battery. 
13. 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. 
14. Stop the engine. After two or three minutes, check the engine oil level, using the oil level gauge. Replenish 

engine oil to the FULL level. as required. (See page LU--9.) 

LU-16 
• 
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LUBRICATION SYSTE~. 

• SST [Special Service Tools] 
Shape Parts No. and Name Purpose Remarks 

~ 
09032..()()100-000 Removal of oil pan 

Oil pan seal cutter 

era 0926B-Bn04-00o Removal and installation of Only for oil 
oil cooler (only for oil cooler-equipped 

Oil cooler set bolt box wrench cooler--equipped vehicle) vehicle 

[Ill 09990-87702-000 Measurement of engine oil 
pressure 

Engine oil pressure gauge 

TIGHTENING TORQUE 

• Tightening component 
Tightening torque 

Remark 
N-m kgf-m ft-lb 

Cylinder block x Oil pump 5.9- 8.8 0.6-0.9 4.3-6.5 Dry . x Rear oil sear retainer 5.9-8.8 0.6-0.9 4.3- 6.5 Dry 

" x Oil cooler pipe 24.5-34.3 2.5-3.5 18.1-25.3 Dry 

Oil pump body x Oil cooler 24.5-34.3 2.5-3.5 18.1 - 25.3 Dry 

Oil pump x Oil pressure switch 11.8- 19.6 1.2-2.0 8.7- 14.5 Dry 

Oil pan 6.9-11.8 0.7- 1.2 8.7- 14.5 Dry . x Drain plug 19.6- 29.4 2.0-3.0 14.5-21.7 Dry 

Oil pump body x Oil pump cover 7.8-12.7 0.8- 1.3 5.8- 9.4 Dry 

Oil level gauge guide 18.6- 30.4 1.9-3.1 13.7- 22.4 Dry 

SERVICE SPECIFICATION 

• Engine oil capacity 
VVhole amount 3.8 dm3 

VVhen only oil is changed Full level 3.3 drrf 

Low level 2.3 dm3 

W1en oil and filter are changed 3.5 dm3 

NOTE 
lf oil cooler equipped engine, add 79 cm3 for 
whole amount. 

Oil pump Compression spring free length 57mm 

Body clearance • 0.20 - 0.28 mm 

Tip clearance 0.16-0.24 mm 

Side clearance 0.035 - 0.085 mm 

Oil pressure Idling 19.6 kPa {0.2 kgf/cm~ or more 

3000'Pm 245.2- 490.4 kPa (2.5- 5.0 kgftcm2
) 

"""""'"" 

• LU-17 
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• 
DAIH~ISII 

F300 
[HD-Engine] 

• IGNITION SYSTEM 

PRECAUTIONS ............................................. IG- 2 
TROUBLE SHOOTING ................................. IG- 2 
IGNITION SYSTEM OUTLINE •••••••••••••••••••.•• IG- 3 
DISTRIBUTOR ............................................... IG-15 
SST [Special Service Tools] ••••••••..••••••••••••• IG-31 
TIGHTENING TORQUE ................................ IG-31 
SPECIFICATION •••••••••••.••••••••••••••••..•••.•••••.••• IG-31 

""""'"'" 

• 

• IG-1 
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IGNITION SYSTEM 

PRECAUTIONS 
1. Do not leave the ignition key switch turned ON for more than ten minutes while the engine is stopped. 
2. When a tachometer is connected to the system. connect the test probe of the tachometer to the negative 

(-)terminal of the ignition coil. 
3. As some tachometers are not compatible with this ignition system, it is recommended to confirm the 

compatibility of your unit before using. 
4. Never allow the ignition coil terminals to touch ground. It could result in damage to the ignitor and/or 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. 

TROUBLE SHOOTING 

Problem Possible causes Remedies Page 

Engine will not start/hard to Incorrect ignrtion timing Reset timing. IG-28 
start. 

Ignition coil faulty (Engine crank normally.) Inspect coil. IG-14 

Igniter faulty 

Distributor faulty Inspect distributor. IG-16 

Spark plug wires faulty Inspect spark plug wires. IG--11 

Spark plugs faulty Inspect plugs. IG-12 

Ignition wiring disconnected or broken Inspect wiring. 

Rough idle or engine stalls. Spark plugs faulty Inspect plugs. IG-12 

Ignition wiring faulty Inspect wiring. 

Incorrect ignition timing Reset timing. IG-28 

Ignition coil faulty Inspect coil. IG-14 

Igniter faulty 

Distributor faulty inspect distributor. IG-16 

Spark plug wires faulty Inspect spark plug wires. IG-11 

Engine hesitation/poor ac~ Spark plugs faulty Inspect plugs. IG-12 
celeration 

Ignition wiring faulty Inspect wiring. 

Incorrect ignition timing Reset timing. I IG--28 

Engine dieseling (Engine Incorrect ignition timing Reset timing. IG--28 
runs after ignition switch is 
turned OFF.) 

Muffler explosion (after fire) Incorrect ignition timing Reset timing. IG--28 
all the time 

Engine backfire Incorrect ignition timing Reset timing. IG-28 

Poor fuel economy Spark plugs faulty Inspect plugs. IG-12 

Incorrect ignition timing Reset timing. IG-28 

Engine overheatinG Incorrect ignition timing Reset timing. IG-28 

Wf'E90.1G003 

IG-2 
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• IGNITION SYSTEM OUTLINE 
IGNITION SYSTEM CIRCUIT 
The ignition system employs a full-transistorized, battery ignition type. 

IGz 
/~=---r------• To injector relay (HD-E only) 

o,,----+------To starter 
ST To ECU (IG) (HO-E only) 

• 
IG coil 

• 

• IG-3 

IGNITION SYSTEM 

..,.,_"'"" 
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IGNITION SYSTEM 

DISTRIBUTOR 
The distributor is a full-transistorized type which incorporates a signal generator and an ignitor. 
The signal generator consists of a signal rotor, a magnet and a pickup coil. The ignition signal is obtained 
electrically by the rotation of the signal rotor. 
This type of distributor has no contact point Since there is no problem attributable to contact points, no 
maintenance is required relating to contact points. 
As for the timing advance device, the distributor is equipped with a two-stage vacuum timing advance device 
and a governor timing advance device. 
A high-voltage terminal is protruded laterally. 

\_j 

coil 

Sub 
vacuum 

===? chamber 

IG-4 

~ ·~~~ 
IG coil8 
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• 
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SPECIFICATIONS 
[HO-C Engine] 

IE!IOENSO JAPAN([@ 

Vacuum controller negative pressure circuit 

Advance port 

Timing advance characteristics 

Governor characteristics diagram 

~ Specified value 
600 rpmO.O" 

"' 
1030 3.3° 
1800 1Q.Q<> 
3000 15.0° 

I 3500 14.6° 

Chamber 

@ @ 

v ~ 
~1 

I 
I yr 

I 
0 

h u 
i 0 

g 5' 

~ 0 '/ I 

i 
u 

i I "' 
0 

r-"Y 

I I 
-5· 

0 i 2 
Distributor rpm 

IGNITION SYSTE" 

Wiring diagram 

I 

3 >< 1dl 

IG-5 

NOTE: 
Be sure to ground the distributor housing to the 
body 

2 A coil to ge used should be one equivalent to the 
Oaihatsu part number 90048-52072 

Vacuum characteristics diagram 

I 
0 Specified values • j,o• -120 mmHg o.o<> 

--300 6.0° 
u 
15 

~~ L 

~ o• _k; v 
< 
~ Specified value 

tif. -100 mmHg 0.00 
u -240 4.9° 

~~ 
15 -400 9.0° 

i 5' 

j 0 v 
<o-

"' 200 300 "' Vacuum -mn1Hg 
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IGNITION SYSTEM 

[HD-E Engine] (General specifications) 

Vacuum controller negative pressure circuit Wiring diagram 

Chamber 
® @ 

Advance port 

Timing advance characteristics 

Governor characteristics diagram 

' 

I 
I 

Specified value 
600 rpm 0.0° ,.. 1300 8.0° 
2077 9.5° 
3000 12.0° 

I ---+:::::-: • 3500 11.6° I ~ 10"' 
~ ifr::--f-'. ' • "0 

I g ,. 
~ w I 
~ 

_,~rr I ! 

0 ' 2 3 )( 10~ 

~. 
Distributor cpm 

IG--6 

KeySW 

,-----~-~----. L Black/Orange stripe 

rattery ,..,..,.,..,.-,--L--_j 
1 Dlstnbutor Ay r I ll 
~ Wfignitor Black To 

L.,:; ~utor 

NOTE: 
1. Be sure to ground the distributor housing to the 

body 
2. A coil to be used should be one equivalent to the 

Daihatsu part number 90048--52072 

Vacuum characteristics diagram 

~ Specified value 
! • -370 mmHg 0.0° 

i 10' 
' -440 3.5° 

u 

I 
0 i 

i i ,. 
I 

I /-/ ,. 
~ Specified values 

,0: -150 mmHg 0.0° 

~~10' 
--337 7.40 
-420 10.0° 

/~ 
,---~~ 

~~ 
!:?~ 
~~ s• 
£2. 

I/ v ~~ 
~ 
~£ ()'!0 "' 200 JOO '" Vacuum -mmHg 

• 

• 

• 

• 
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• [HO-E Engine] (U.S. specifications) 

~ .~ 

<l~ 
IEJOENSO JAPAN u ~ 

Vacuum controller negative pressure circuit 

Chamber 

® ® 
Advance port • 

Timing advance characteristics 

Governor characteristics diagram 

II Sppecified value j 

! 

i ! 600 rpm 0.0" I 
i i 

IGNITION SYSTEM 

Wiring diagram 

KeySW 
r---------oo-~~-c=----cc-1 
11 Black)Orange stripe 

1saneryr-,;:::::;:c;:::-;c:-1-.J 

l. Distributor Ay r I I 
W/ignrtor Black To 

~ ~utor 

NOTE-
1. Be sure to ground the distributor hous1ng to the 

body 
2. A coil to be used should be one equivalent to the 

Daihatsu part number 90048-52072. 

Vacuum characteristics diagram 

m ! Specified value i 

I ~ -80 mmHg 0.0"1 
6 ~~ • 
~ r60 3.5' 

15'+ 1400 8.7° 
2225 10 8' ', _kbf 0 

I I 
i 32co 14.0" I 

I 

> 

' 35CO 13.8" ~ 5': &?w ' 

}:; g a, : 

! wr i 
w 

~ ' 
! 

u 
w I ,. 
g 5' "' 'Specified value 1 
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=~~mON SYSTEM 

:NITION TIMING CONTROL SYSTEM 
_he Engine) 
~sub timing advance is carried out during the idling operation so that the engine idling may be stabilized. 
~ the engine revolution speed rises, negative pressure starts to be applied to the main diaphragm side, 
J. Thus, the ignition timing advances further to an optimum setting. 
addition, a VfV provided at the main side delays the transmission of negative pressure so that the ignition 
ning may be retarded during the acceleration period. Consequently, the combustion temperature is 
::~red, thereby reducing the NOx and HC emissions. 

----------------, 

::>-E Engine) 
ike Type HO-C engine, Type HD-E engine also employs a system which conducts a two-stage vacuum 
11i11g advance and governor timing advance. 
---------------------------------, 

Main 

Sub 

HD-E engine 
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• SPARKPLUG 

• 

• 

• 

The spark plug is a resistor-incorporated, compact spark plug 
whose width across flats of the hexagon section is 16 mm. 

Recommended spark plugs --- i HO-C . HO-E Engine 

Manufacturer 
I 

NIPPONDENSO NGK CHAMPION 

Type K20PR-U11 BKR6E-11 RC9YC4 

K22PA-U11 BKA?E-11 RC7YC4 

Spark plug gap (mm) 1.0- 1.1 

IGNITION COIL 
The ignition coil employs a closed core coil which features light 
weight and compact design . 
The closed core coil features high energy conversion efficiency 
because its magnetic flux circuit is closed owing to an iron core, 
thus keeping leakage flux to a minimum level. 

Ignition coil specifications 

Primary Col Resistance: 1.35 - 1.65 !.l 
Secondary Coil Resistance: 22- 30 !ill 

IN-VEHICLE INSPECTION 
Spark test 
(Check to see if spark occurs.) 
1. Turn OFF the ignition key switch. 
2. Disconnect the fuel pump relay and injector relay from the 

relay box. (Only for HO-E Engine) 

3. Connect a timing light to the resistive cord between the 
distributor and the ignition coil. 

IG-9 

IG coil 
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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 cords 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 relay box. 

I SPARK TEST 

Check resistance of the resistive cords. BAD 
Replace the resistive cords. 

{See page IG 11.) 

]OK 

~0016 

I 

Check power supply to ignition coil. 
BAD 

Check wiring between ignition switch to ignition coil. I (1)0isconnect connector of ignition coil. 
(2)Turn 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 coil 
BAD 

Replace ignition coiL I of ignition coil. 
Resistance {at 2Q°C] 

Primary: 1.35-1.650 
Secondary: 22-30KQ 

]OK 
I Check wiring between ignition coil and distributor. Repair or replace. I 

rK 
BAD 

Measure air gap between signal rotor and signal Adjust Air gap. I generator. BAD 
{See page IG-16.) 

j 
-. ry another 19M0r. 
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• INSPECTION OF SPARK PLUG WIRE 

• 

• 

• 

1. Remove the air intake chamber. 
(HD-E Engine only) 
(See page EM-17.) 

2. Carefully remove the spark plug wires 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 . 

3. Disconnect the distributor connector from the connector 
clamp. 

4. Remove the distributor cap. 

5. Inspection of resistance of spark plug wire and distributor 
cap terminal 

Maximum Resistance: 15 kn 

If the resistance exceeds the maximum limit. check the 
distributor cap terminals. 
Replace the spark plug wire and/or distributor cap, as re
quired. 

6. Install the distributor cap with distributor cap gasket inter
posed. 
NOTE: 

If the distributor gasket is damaged, replace it with a new 
one . 

IG-11 
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iGNITION SYSTEM 

7. Connect the spark plug wires to the spark plugs and ignition 
coil. 

8. Install the air intake chamber. 
(HD-E engine only) 

INSPECTION OF SPARK PLUG 
1. Carefully remove the spark plug wire from the spark plugs 

by holding 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: 
CD 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 

@ Visually inspect the spark plug. 
If the electrode is dry: Satisfactory 
It 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 

4. Visual inspection of spark plug 
Visually inspect the spark plug for electrode wear, thread 
or insulator damage. 
Replace the spark plug if it exhibits damage. 

Reoommended Spark Plug 
CHAMPION NIPPONDENSO NGK 

RC9YC4 K20PR·U11 BKRSE-11 
RC7YC4 K22PR-U11 BKR?E-11 

NOTE: 
• All four spark plugs should have the same heat range 

and be ones manufactured by the same manufacturer. 

IG--12 
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• 

• 

5. Inspection of electrode gap 
Measure the electrode gap, using a plug gap gauge. 

Electrode Gap: 1.0 - 1.1 mm 

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 electrode, being careful not to touch the tip. 

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 588.4 kPa (6 kgflcm') 
Duration: less than 20 seconds 

NOTE: 
If there are traces of oil, remove it with gasoline before 
the spark plug is cleaned by the spark plug cleaner. 

7. Inspection of spark plug insulation resistance 
More than 20 Mn 

If the insulation resistance is less than the specified value, 
replace the spark plug. 

8. Installation of spark plug 
Install the spark plugs. Tighten them to the specified torque, 
using the following SST . 

SST: 09268-87703.()00 
Tightening Torque: 14.7-21.6 N-m (1.5- 2.2 kgf-m) 

NOTE: 
• Since the. insulator strength of a small spark plug is 

comparatively smaller than that of regular spark plugs, 
when tightening, be sure to use the tool exclusively used 
for this application. Also, when tightening, never use the 
wrench in a crooked way. 

9. Connect the spark plug wire to the spark plug . 

IG-13 

IGNITION SYSTI"" 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


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. 

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: 1.35 - 1 .65 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: 22- 30 kQ 

lf the measured value fai!s to conform to the specification, 
replace the ignition coil. 

5. Check of insulation resistance 
Measure the insulation resistance between positive ( +) ter
minal of the ignition coil and coil case. 

Insulation Resistance: More than 1000 kQ 

(Infinity) 

If the measured value fails to conform to the specification, 
replace the ignition coil. 

IG-14 
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DISTRIBUTOR 
COMPONENTS 

<D Distributor ® Distribute assembly 
~ Distribute~ ~~nnector clamp 
~Dust or ® 

0 
-proof cover 

® p·ust-proof cover 
1ckup coil 

(i) Plate wash 
® Distributor ~r ~ ~nap washe~cuum advancer 

tationary plate 

® 

*' 

0 Plate wash @ •
0

• . er 
@ . nng 
@ g1stributor gasket 
@ S ovemor weight 
~ S~ap washer 
\13' 1gnal roto ~ Governor ;p~~sembly 
\!Y Grease sto 9 
~ Distributor ~~r 
llt!JI Ignitor P 
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IGNITION SYSTEM 

INSPECTION OF DISTRIBUTOR 

Check and adjustment of air gap 
1. Remove the spark plug wires from the distributor cap. 
2. Remove the distributor.·(See page IG-18.) 
3. Remove the distributor cap. 

4. Check of vacuum advancer 
Apply a negative pressure of more than 20 kPa ( 150 
mmHg). 
Ensure that vacuum advancer operates. 
Repair or replace the vacuum advancer, as required, if it 
will not operate. 

5. Check of governor advancer 
(1) Turn the rotor counterclockwise and release it. Ensure 

that the rotor returns clockwise rapidly. 
Repair or replace the rotor, as required, if it will not 
return to the original position. 

(2) Check the rotor for excessive play. 
6. Pull outthe rotor. 

7. Turn the crankshaft until the signal generator faces toward 
the signal rotor. 

8. At all four points check to see if the air gap between the 
signal generator and the signal rotor conforms to the 
specified value. 

Specified Gap: 0.2 - 0.4 mm 

If the air gap fails to conform to the specified value, adjust 
the air gap. 

9. Adjustment of air gap 
(1) Remove the lock, being very careful 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 lid from the 
signal generator. Be very careful not to damage the 
wire. 
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• (3) Loosen the attaching screws of the signal generator. 
(4) Adjust the air gap between the signal generator and the 

s'1gnal rotor to the specified value. 

• 

• 

• 

(5) Tighten the attaching screws of the signal generator. 
Tightening Torque: 1.2 - 2.0 N-m (12 - 21 kgf-cm) 

{6) Check the air gap. 
Specified Value: 0.2 - 0.4 mm 

If the air gap fails to conform to the specified value, 
adjust the air gap again. 

10. Install the wire from the signal generator to dust proof cover. 
11. Install the dust proof cover to the ignitor . 
12.1nstall the rotor. 
13. Check the distributor cap gasket for cracks or damage. 

If it exhibits cracks or damage, replace the gasket with new 
one. 

14. Install the distributor cap gasket and distributor cap. 
15. Install the distributor to the cylinder head. 

(See page /G-27.) 
16. Connect the distributor connector. 
17. Connect the resistive cord to the distributor Cap. 
18. Perform the ignition timing adjustment. 

(See page IG-28.) 

IG-17 
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IGNITION SYSTEM 

REMOVAL OF DISTRIBUTOR 
1. Disconnect the battery ground cable from the negative (-) 

terminal of the battery. 
2. Disconnect the spark pfug wires tram the distributor cap. 

NOTE: 
• Do not hold the cord during disconnection. Be sure to 

disconnect the cord by holding the rubber boot. 

3. Disconnect the distributor connector. 
4. Disconnect the vacuum advancer hoses. 

NOTE: 
Prior to the disconnection, put a tag so that the original 
installation position may be identified readily. 

5. Remove the distributor set bolt. 

6. Pull 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. Remove the ~oM ring from the distributor housing. 
2. Remove the distributor cap from the distributor housing. 

3. Remove the distributor cap gasket. 

IG-18 
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• 4. Remove the rotor. 

• 

• 

• 

5. Remove the ignitor by removing the two attaching screws. 
CAUTION: 

Be very careful not to damage the wire . 

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-19 
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IGNITION SYSTEM 

9. Remove the vacuum advancer from the pin of the stationary 
plate. 
Pull out the vacuum advancer from the distributor housing. 

10. Remove the two attaching screws and plate of the dis
tributor stationary 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-20 
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• 

• 

• 

(2) Remove the attaching screw of the signal rotor assemb
ly. 

(3} Remove the s'1gnal 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 sta
tionary plate. 

2. Inspection of distributor housing 
(1) Check to see if the governor shaft rotates smoothly . 

If it w'lll 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 exhibUs wear or 
damage . 

IG-21 
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IGNITION SYSTEM 

(3) Check the coupling section of the governor shaft for 
wear or damage. Also, check to 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. 

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. 

(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/or distributor housing, as required. 

4. Inspection of signa! 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 
exhibits wear or damage. 

(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 if it is tilted. 

IG-22 
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5. Inspection of vacuum advancer 
(1) Gradually apply a negative pressure to t<1e main 

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. 

(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 d'1aphragm 
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, electrolytic corrosion and 
cracks. 
If the surface or electrode exhibits damage, replace 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 sec
tion . 

IG-23 

IGNITION SYSTE' 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


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 dfstributor. 

IG-24 
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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 . 

6. 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 . 

IG-25 
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IGNITION SYSTEM 

9. Installation ot 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 signal 
rotor is 0.2 - 0.4 mm. 

10. Install the ignitor to the distributor with the screw. 

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. 

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. 

14. Install a new uO" ring to the distributor housing. 
NOTE: 
• Be very careful not to damage the "0" ring. 
• When the distributor is pulled from the cylinder head 

once, be sure to replace the "0" ring with a new one. 
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• INSTALLATION OF DISTRIBUTOR 

• 

• 

• 

1. Turn the crankshaft, until the No.1 cylinder (at the timing 
belt side) comes at the top dead center at the end of the 
comp~ession stroke. 
Under this conditions, the crankshaft timing marks should 
be aligned and the valve rocker arms should be inoperative 
(the rocker arms actuated by the camshaft are not pushing 
down the valves). 

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 :he cut~out section of the distributor housing with the 
cut-o~_;t section of the coupling. 

3. Insert the distributor into the cylinder head. At this time, 
ensure that the distributor attaching hole of the cylinder 
head comes at the center of the elongated hole for the 
distributor bolt. 

4. Tighten the distributor two attaching bolts temporarily. 
NOTE: 

The final tightening should be perfonned after the check 
and adjustment of the ignition timing have been com
pleted . 

1~7 
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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 spark plug wires to the distributor cap. 

8. Install the clamp to the spark plug wire. 

9. Connect the ground cable terminal 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 tachometer and timing light 

<D Connect the cable for measuring tachometer use to 
the following SST. 

SST: 09991-87703-000 

CAUTION: 
• Never allow the tachometer tenninal to touch ground. It 

could result in damage to ignitor and/or ignition coil. 
• As some tachometers are not compatible with this igni

tion system, it is recommended to confirm the com
patibility of your unit before using. 

IG-28 

• 

• 

• 

• 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


• 

• 

• 

• 

® Connect the tim·1ng Hght to spark plug wire of the 
No. 1 cylinder (at the timing belt side). 

(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. 
SST: 09258-00030-000 

{4) Ensure that the engine revolution is under 1000 rpm and 
stable. 
If the eng·1ne revolution exceeds 1000 rpm O' ·Is un
stable, adjust the engine idle speed. 

(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 
torque if the ignition timing mark is aligned with the 
indicator. 

(6) Loosen the distributor attaching bolts. Adjust the dis
tributor installation 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 

advanced. Conversely, if the distributor is turned 
counterclockwise, the timing will be retarded . 
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IGNITION SYSTEM 

(7) Tighten the distributor attaching bolts to the specified 
torque, making sure that the ignition timing is not dis
turbed. 
lightening Torque: 14.7-21.6 N-m (1.5- 2.2 kgf-m) 

11. Connect the vacuum hose at the sub side of the vacuum 
advancer to the vacuum advancer. 

12. Adjust the engine idle speed. 
(See page EM-23.) 

13. Check the oilleve!. 
(See page LL!-9.) 
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IGNITION SYSTEM 

• SST [Special Service Tools] 

Shape Part No. and Name Purpose Remarks 

~ 
092£8..87703-000 Removal and installation of 

spark plugs 

Plug wrench 

09991-87703-000 Connecting engine 

~D tachometer 

Tache pulse pickup wire 

~AS 
09991-87702-000 • Shorting terminal T Only HD-E engine 

Engine control system • Actuating fuel pump etc. 
inspection sub harness 

• ##&§/Y 
09258-00030-000 Plugging rubber hoses 

Plug set 

WFE90-IG 110 

TIGHTENING TORQUE 

Tightening component 
Tightening torque 

Remarks 
N·m kgf-m ft-lb 

Cylinder head x Spark plug 14.7-21.6 1.5-2.2 10.8- 15.9 Dry 

Cylinder head x Distributor 14.7-21.6 1.5-2.2 10.8- 15.9 Dry 
IG111 

SPECIFICATION 

Spark plugs Manufacture NIPPONDENSO NGK CHAMPION 

Type K20PR-U11 BKR6E-11 RC9YC4 
K22PR-U11 BKR?E-11 RC7YC4 

Thread M14x1.25 

• Spark plag gap mm 1.0- 1., 

Ignition timing No sub vacuum timing advance takes BIDC3±2° 
place. 
(Engine revolution must be stable at 
1000 rpm or less.) 

Spark plug wire Resistance Maximum 15 kn per cord 

Distributor Air gap between signal rotor and signal 0.2-0.4 mm 
generator 

Ignition coil Primary coil 1 .35 - 1.65 n at 2Q<'C 
Secondary coil 22 - 30 kn at 20°C 

• IG-31 
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