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HOW TO USE THIS MANUAL
To assist you in finding your way through the manual, the
Section Title and major heading are given at the top of every
page.
An INDEX is provided on the first page of each section to
guide you to the item to be repaired.
At the beginning of each section, PRECAUTIONS are given
that pertain to all repair operations contained in that section.
Read these precautions before starting any repair task.
TROUBLESHOOTING tables are included for each system to
help you diagnose the problem and find the cause. The repair
for each possible cause is referenced in the remedy column to
quickly lead you to the solution.

REPAIR PROCEDURES
Most repair operations begin with an overview illustration. It
identifies the components and shows how the parts fit to-
gether.

Example:

O O-Ring
I Transmission Oil Pump Case A

I O Gasket

®___ .,%
“\.

<i§§"
Oil Strainer

”OlI Pum DI'lV8fi Rotor

I
I»

Relief Valve
Spnng

Ikg-cm (ft-lb, N-m) I : Specified torque
O Non-reusable part

W . .
.\ q D

6“
OilPump Drive Rotor

‘ Q-, Oil Pump Cover
Ball 0, \ x

(L 0“ \ \

GI
%-Spring Holder 01 \ \

\ \

\‘ /

‘"611
\

Oil Line Case

Q Oil Pump Drive Gear

@111» C %

OII Pipe MT0600l
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Illustration:
what to do and where

The procedures are presented in a step-by-step format:
0 The illustration shows what to do and where to do it.
0 The task heading tells what to do.
0 The detailed text tells how to perform the task and gives

other information such as specifications and warnings.

Example:
Task headin : What to do

/ g

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE
(a) Place SST and a dial indicator onto the overdrive

brake piston as shown in the figure.
SST 09350-30020 (09350-06120)/ \

Set part No. Component part No.

/Detailed text: how to do task

(b) Measure the stroke applying and releasing the com-
pressed air (4 — 8 kg/cmz, 57 -114 psi or 392 - 785
kPa) as shown in the figure.

Piston stroke: 1.40 - 1.70 mm (0.0551 — 0.0669 in.)

\Specification

This format provides the experienced technician with a FAST
TRACK to the information needed. The upper case task head-
ing can be read at a glance when necessary, and the text
below it provides detailed information. Important specifica-
tions and warnings always stand out in bold type.

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

SPECIFICATIONS
Specifications are presented in bold type throughout the text
where needed. You never have to leave the procedure to look
up your specifications. They are also found in Appendix A, for
quick reference.

CAUTIONS. NOTICES. HINTS:
0 CAUTIONS are presented in bold type, and indicate there is

a possibility of injury to you or other people.
0 NOTICES are also presented in bold type, and indicate the

possibility of damaged to the components being repaired.
0 HINTS are separated from the text but do not appear in

bold. They provide additional information to help you effi-
ciently perform the repair.
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I _ _ _ _ Vehicle Identification
Vehicle Identification Number Hate
Number
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IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER
The vehicle identification number is stamped on the cowl
panel of the engine compartment. This number is also
stamped on top of the instrument panel and the driver's door
panel

ENGINE SERIAL NUMBER
The engine serial number is stamped on the rear of the cylinder
block.

GENERAL REPAIR INSTRUCTIONS
1. Use fender seat and floor covers to keep the vehicle clean

and prevent damage.

2. During disassembly, keep parts in the appropriate order
to facilitate reassembly.

3. Observe the following:
(a) CAUTION: Work must be started after approx.

20 seconds or longer from the time the ignition
switch is turned to the "LOCK" position and the
negative (—) terminal cable is disconnected from
the battery (See Pub.No.RM149U, page AB-2).

(b) Before performing electrical work, disconnect the
negative cable from the battery terminal.

(c) If it is necessary to disconnect the battery for in-
spection or repair, always disconnect the cable from
the negative (—) terminal which is grounded to the
vehicle body.

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

(e) Clean the battery terminal posts and cable terminals
with a shop rag. Do not scrape them with a file or
other abrasive object.

(f) Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation.
Do not use a hammer to tap the terminal onto the
post.

(g) Be sure the cover for the positive (+) terminal is
properly in place.
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Check hose and wiring connectors to make sure that they
are secure and correct.

Non-reusable parts
(a) Always replace cotter pins, gaskets, O-rings and oil

seals etc. with new ones.
(b) Non-reusable parts are indicated in the component

illustrations by the ”¢” symbol.

Precoated parts
Precoated parts are bolts and nuts, etc. that are coated
with a seal lock adhesive at the factory.
(a) If a precoated part is retightened, loosened or

caused to move in any way, it must be recoated with
the specified adhesive.

(b) Recoating of precoated parts
(1) Clean off the old adhesive from the bolt, nut or

threads.
(2) Dry with compressed air.
(3) Apply the specified seal lock adhesive to the

bolt or nut threads.
(c) Precoated parts are indicated in the component il-

lustrations by the ”*” symbol.

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

Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.

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

When replacing fuses, be sure the new fuse has the cor-
rect amperage rating. DO NOT exceed the rating or use
one with a lower rating.

Care must be taken when jacking up an supporting the
vehicle. Be sure to lift and support the vehicle at the
proper locations (See page IN-21).
(a) If the vehicle is to be jacked up only at the front or

rear end, be sure to block the wheels at the opposite
end in order to ensure safety.

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

(b)

C W I (C)
WRONG g CORRECT

/
I .._ E ( d )

I
\ IPTK

(B)

(I)
INO236

. . (9)
WRONG CORRECT

/5/F” I
I I / I

I.‘ ---__________7- I

/. -. HH-—-:-——F’// I ___1\

(I1)

I
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I 1. , “TV for T?
Blssk Side
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Example I3. Tag

I (3)
W
White Sidg

Do not open the cover or case of the ECU
unless absolutely necessary.
(If the IC terminals are touched. the IC may be
destroyed by static electricity.)
T .o pull apart electrical connectors, pull on the con-
nector itself, not the wires.

Be careful not to drop electrical components. such
as sensors or relays. If they are dropped on a hard
floor, they should be replaced and not reused.
When checking continuity at the wire connector,
insert the tester probe carefully to prevent terminals
from bending.
To disconnect vacuum hoses, pull on the end, not
the middle of the hose.
When steam cleaning an engine, protect the distrib-
utor, coil, air filter and VCV from water.
Never use an impact wrench to remove or install
temperature switches or temperature sensors.
When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step-down
adapter instead. Once the hose has been stretched,
it may leak.

hoses before disconnecting them:
When disconnecting vacuum hoses, use tags to
identify how they should be reconnected.
After completing a job, double check that the vac-
uum hoses are properly connected. A label under
the hood shows the proper layout.
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PRECAUTIONS FOR VEHICLES
EOUIPPED WITH si=is AIRBAG
The 1990 CELICA All-Trac/4WD for USA specifications is
equipped with an SRS (Supplemental Restraint System)
airbag.
Failure to carry out service operations in the correct se-
quence could cause the airbag system to unexpectedly de-
ploy during servicing, possibly leading to a serious acci-
dent.
Further, if a mistake is made in servicing the airbag system.
it is possible the airbag may fail to operate when required.
Before performing servicing (including removal or installa-
tion of parts, inspection or replacement), be sure to read
the following items carefully, then follow the correct pro-
cedure described in this manual.

Locations of Airbag Components

From Airbag Sensor I-H Front Airbag Sensor, RH

Warning Light

...\..: K cg
2; I /I /

‘I!/Q1:

PW
T--1-‘T *__ ____ ..--""1. 4..

j

-..k C H T
/-._____ R

\ii /
Junction Block N01

Driver Airbag Assembly (Airbag and lnflator)

Center Airbag Sensor Assembly

_ i _ AB0231 I

I(ii
5

Q
‘_____\‘_%q_h

- R_h“"“—--._ I

xi
I. Malfunction symptoms of the airbag system are difficult

to confirm, so the diagnostic codes become the most
important source of information when troubleshooting.
When troubleshooting the airbag system, always inspect
the diagnostic codes before disconnecting the battery
(See Pub.No.RM149U, page AB-24).

2. Work must be started after approx. 20 seconds or lonerQ’,
f’._’_/%/ -/ ,

_ _ H1066

from the time the ignition switch is turned to the
LOCK position and the negative (—) terminal cable is
disconnected from the battery.
(The airbag system is equipped with a back-up power
source so that if work is started within 20 seconds of
disconnecting the negative (—) terminal cable of the
battery, the airbag may be deployed.)
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When the negative (—) terminal cable is disconnected
from the battery, memory of the clock and audio systems
will be cancelled. So before starting work, make a record
of the contents memorized by each memory system. Then
when work is finished, reset the clock and audio systems
as before.
To avoid erasing the memory of each memory system,
never use a back-up power supply from outside the vehi-
cle.
Even in cases of a minor collision where the airbag does
not deploy, the front airbag sensors and the steering
wheel pad should be inspected (See Pub.No.RM‘l49U,
page AB-11).
Never use airbag parts from another vehicle. When re-
placing parts, replace them with new parts.
Before repairs, remove the airbag sensors if shocks are
likely to be applied to the sensors during repairs.
The center airbag sensor assembly contains mercury. Af-
ter performing replacement, do not destroy the old part.
When scrapping the vehicle or replacing the center
airbag sensor assembly itself, remove the center airbag
sensor assembly and dispose of it as toxic waste.
Never disassemble and repair the front airbag sensors,
center airbag sensor assembly or steering wheel pad in
order to reuse it.
If the front airbag sensors, center airbag sensor assembly
or steering wheel pad have been dropped, or if there are
cracks, dents or other defects in the case, bracket or
connector, replace them with new ones.
Do not expose the front airbag sensors. center airbag
sensor assembly or steering wheel pad directly to hot air
or flames.
Use a volt/ohmmeter with high impedance (10 k§2/V
minimum) for troubleshooting of the electrical circuit.
Information labels are attached to the periphery of the
airbag components. Follow the notices.
After work on the airbag system is completed, perform
the airbag warning light check (See Pub.No.RM149U.
page AB-29).
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FRONT AIRBAG SENSOR
1. Never reuse the front airbag sensors involved in a colli-

sion when the airbag has deployed. (Replace both the
left and right airbag sensors.)

. 2. Install the front airbag sensor with the arrow on the sen-
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sor facing toward the front of the vehicle.
3. The front airbag sensor set bolts have been anti-rust

treated.
When the sensor is removed, always replace the set bolts
with new ones.

4. The front airbag sensor is equipped with an electrical
connection check mechanism. Be sure to lock this mech-
anism securely when connecting the connector. If the
connector is not securely locked, a malfunction code will
be detected by the diagnosis system (See Pub.No.
RM149U, page AB-9).

SPIRAL CABLE (IN COMBINATION SWITCH)
The steering wheel must be fitted correctly to the steering
column with the spiral cable at the neutral position; otherwise
cable disconnection and other troubles may result. Refer to
Pub.No.RM149U, page AB-16 of this manual concerning
correct steering wheel installation.

STEERING WHEEL PAD (WITH AIRBAG)
1. When removing the steering wheel pad or handling a

new steering wheel pad, it should be placed with the
pad top surface facing up.
In this case, the twin-lock type connector lock lever
should be in the locked state and care should be taken to
place it so the connector will not be damaged. And do
not store a steering wheel pad on top of another one.
(Storing the pad with its metallic surface up may lead to
a serious accident if the airbag inflates for some reason.)

2. Never measure the resistance of the airbag squib. (This
may cause the airbag to deploy, which is very danger-
ous.)

BIr
ABOO14 AB0179 AB0110
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3. Grease should not be applied to the steering wheel pad
and the pad should not be cleaned with detergents of any
kind.

4. Store the steering wheel pad where the ambient temper-
ature remains below 90°C (200°F), without high humid-
ity and away from electrical noise.

5. When using electric welding, first disconnect the airbag
connector (yellow color and 2 pins) under the steering
column near the combination switch connector before
starting work.

6. When disposing of a vehicle or the steering wheel pad
alone, the airbag should be deployed using an SST be-
fore disposal (See Pub.No.RM149U, page AB-82). Per-
form the operation in a place away from electrical
noise.

CENTER AIRBAG SENSOR ASSEMBLY
The connector to the center airbag sensor assembly should be
connected or disconnected with the sensor mounted on the
floor. If the connector is connected or disconnected while the
center airbag sensor assembly is not mounted to the floor, it
could cause undersired ignition of the airbag system.

WIRE HARNESS AND CONNECTOR
The airbag system's wire harness is integrated with the cowl
wire harness assembly. The wires for the airbag wire harness
are encased in a yellow corrugated tube. All the connectors for
the system are also a standard yellow color. If the airbag
system wire harness becomes disconnected or the connector
becomes broken due to an accident, etc., repair or replace it as
shown Pub.No.RM149U, on page AB-21.
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PRECAUTIONS FOR VEHICLES EOUIPPED
WITH A CATALYTIC CONVERTER

CAUTION: If large amounts of unburned gasoline flow
into the converter, it may overheat and create a fire hazard.
To prevent this. observe the following precautions and ex-
plain them to your customer.
1. Use only unleaded gasoline.
2. Avoid prolonged idling.

Avoid running the engine at idle speed for more than 20
minutes.

3. Avoid spark jump test.
(a) Spark jump test only when absolutely necessary.

Perform this test as rapidly as possible.
(b) While testing, never race the engine.

4. Avoid prolonged engine compression measurement.
Engine compression tests must be made as rapidly as
possible.

5. Do not run engine when fuel tank is nearly empty.
This may cause the engine to misfire and create an extra
load on the converter.

6. Avoid coasting with ignition turned off and prolonged
braking.

7. Do not dispose of used catalyst along with parts con-
taminated with gasoline or oil.

PRECAUTIONS FOR VEHICLES WITH AN AUDIO
SYSTEM WITH BUILT-IN ANTI-TH EFT SYSTEM

Cassette Tape Slot Cover

ANTI-TH EFT SYSTEM

BE2826

Audio Systems displaying the sign "ANTI-TH EFT SYSTEM”
shown on the left has a built-in anti-theft system which makes
the audio system soundless if stolen.
If the power source for the audio system is cut even once, the
anti-theft system operates so that even if the power source is
reconnected, the audio system will not produce any sound
unless the ID number selected by the customer is input again.
Accordingly, when performing repairs on vehicles equipped
with this system, before disconnecting the battery terminals or
removing the audio system the customer should be asked for
the ID number so that the technician can input the ID number
afterwards. or else a request made to the customer to input the
ID number.
For the method to input the ID number or cancel the anti-theft
system, refer to the Owner's Manual.
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Viscous Coupling Type
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PRECAUTIONS WHEN SERVICING
FULL-TIME 4WD VEHICLES
The full-time 4WD Celica is equipped with the viscous coupling
type of center differential lock. When carrying out any kind of
servicing or testing on a full-time 4WD in which the front or
rear wheels are made to rotate (braking test, speedometer test,
on-the-car wheel balancing, etc.), or when towing the vehicle,
be sure to observe the precautions given belows. If incorrect
preparations or test procedures are used, the test will not be
able to be successfully carried out, and may be dangerous as
well. Therefore, before beginning any such servicing or test, be
sure to check the following items:
(1) Center differential lock type
(2) Center differential mode position
(3) Whether wheels should be touching ground or jacked up
(4) Transmission gear position
(5) Maximum testing vehicle speed
(6) Maximum testing time

Also be sure to observe the following cautions:
(1) Never accelerate or decelerate the vehicle suddenly
(2) Observe the other cautions given for each individual test

BEFORE BEGINNING TEST
During tests with a brake tester or chassis dynamometer, such
as braking force tests or speedometer tests, if only the front or
the rear wheels are to be rotated, it is necessary to set the Mode
Select Lever on the transaxle to the Viscous Free Mode or to
the FF Mode depending on the type of test being perform. In
addition, after moving the lever to the position of the desired
mode, be sure to check that the center differential's state has
changed accordingly.

MOVING MODE SELECT LEVER

Q1. JACK UP VEHICLE

Q__ Q/i@0 I
lN0263
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REMOVE MODE SELECT LEVER SET BOLT

MOVE MODE SELECT LEVER TO DESIRED MODE
POSITION
HINT:
1. If the mode select lever cannot be moved smoothly,

shift the transmission to 1st gear, then move the
lever while rotating one front wheel by hand.

2. Do not use excessive force when moving the mode
select lever.

LOCK MODE SELECT LEVER WITH SET BOLT

CONFIRM MODE
Viscous Free Mode: .
Jack up one of the front wheels and check that the wheel
can be rotated by hand with the transmission in neutral.

FF Mode:
Jack up one of the rear wheels and check that the wheel
can be rotated by hand with the transmission in 1st gear.

Viscous (Normal) Mode:
Jack up one of the front wheels and check that the wheel
resists being rotated by hand with the transmission in
neutral.
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6. AFTER FINISHING TEST, RETURN MODE SELECT
LEVER TO “VISCOUS (NORMAL) MODE” POSITION
AND INSTALL SET BOLT

NOTICE:
After moving the mode select lever, jack up one of
the front or rear wheels and check that the wheel
rotates to confirm that the mode selection has been
made correctly.

Be sure to tighten the set bolt securely each time
after moving the mode select lever.

Do not engage the clutch or pump the accelerator or
brakes suddenly in the viscous free mode or the FF
mode.

If either the front or the rear wheels are placed on the
tester rollers in the viscous free mode, be careful not
to exceed the following limits:
Maximum speed:

Speed indicated on speedometer
19 mph I30 km/hl or

Wheel speed (tester speed) 33 mph (60 km/h)
Maximum test time: 60 sec.
Note that the actual wheel speed (tester speed) is
twice the speed indicated by the speedometer due to
center differential operation.

Do not drive the vehicle in 1st gwr, 2nd gear or in
reverse while in FF mode. If it is necessary to move
the vehicle, drive it in 3rd, 4th or 5th gear. When
desiring to back the vehicle, push it backwards manu-
ally.

After finishing the test, be sure to move the mode
select lever back to the viscous (normal) mode and
lock it securely with the set bolt.
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STATE IN EACH MODE

Mode Viscous (Normal) Mode A Viscous Free Mode FF Mode I
_ — _ _ 57, _ _ _ - — _ _ _ _

F P I * I \ \ Dtlr Q
‘ -ill‘! I ‘:2 If o©

Mode Select Lever q- q © S I
Position X O I i ‘,4 \\/ 1 l A: L/ \

_ P P N I, ~ — ~ \i _. — ~ F

IN0265 f f i *IN0266i W _ ii lN0267,
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Center Diff. Center Diff. Center Diff. I

I Front Diff. Rear Diff. Front Diff. Rear Diff. \ Front Diff. Rear Diff.

WM I “ * I§[ Y Ii I " I |
I State in Each Mode Front '0' Front I Front<1 I <1 <2I |° I104-"EI0 I' -I}-2»I0

I Viscous Coupling Viscous coupling Viscous Coupling
CP0052 i ceooss I CP0054J

Viscous Coupling Operating Not Operating I Not Operating

i Center Differential Free Free I Locked and SeparatedI from Rear Drive

IT T ' E Ti S S T * ' ' ' ' T " ' ' " I

Driving Wheels 4WD 4WD , FWD

_7 ' ' _ _ - - _ __ - __

I

0 When using a brake I 0 When using a chassis
tester ‘ dynamometer I

I

Conditions Of U58 NOl'rI'18I Driving 0 When using 3 combination
tester ‘

I I

i Never use this mode during normal driving
Ii mill in mill lnil Hui -i: I in-all L7 in-nil |-i Ill -||-In -1!‘ In ll _' ' ' _' .
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BRAKING FORCE TEST

W

Viscous Free Mode State

g g@
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‘rill ll
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lNO266
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lNO268

Wl/@
Viscous (Normal) Mode State
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7re ')IIII||'

iuozss,

HINT:
1. According to the vehicle speed during the test, select

one of the two test methods described below, either
AorB.

2. The mode select lever position of mode select lever
differs in the two test methods, A and B, so take
adequate precautions.
Method A : Viscous Free Mode
(Low Speed Test)
Method B : FF Mode
(High Speed Test)

TEST METHOD A (Low Speed Test)
Speed indicated on speedometer:

Below 19 mph (30 km/h),
Wheel speed (tester speed):

Below 38 mph (60 km/h) and
Test time: Within 60 sec.

MOVE MODE SELECT LEVER ON TRANSAXLE TO
“VISCOUS FREE MODE” AND INSTALL SET BOLT
(See page IN-1 2)

CONFIRM MODE SELECTION
(See page IN-13)

PLACE WHEELS (EITHER FRONT OR REAR) ON
TESTER ROLLERS
HINT: The actual wheel speed (tester speed) is twice the
speed indicated by the speedometer due to center
differential operation, so take adequate precautions.

DISCONNECT INERTIA WEIGHT FROM TESTER
ROLLER (If equipped with it)

PUT TRANSMISSION IN NEUTRAL

OPERATE TESTER ROLLERS AND MEASURE
BRAKING FORCE
HINT: Since different types of tester are used, such as
specialized brake testers and combination testers with
built-in chassis dynamometer, speedometer tester, brake
tester, etc., conduct the test in accordance with the
instructions furnished for the tester model used.

AFTER FINISHING TEST, BE SURE TO MOVE MODE
SELECT LEVER BACK TO “VISCOUS (NORMAL)
MODE” AND LOCK IT SECURELY WITH SET BOLT
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FF Mod
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Viscous (Normal) Mode State
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 F eState i  ‘ c ' TEST METHOD B(High Speed Test)
[Vehicle Speed: Over 38 mph (60 km/h)]

MOVE MODE SELECT LEVER TO "FF MODE" AND
INSTALL SET BOLT
(See page IN-12)

CONFIRM MODE SELECTION
(See page IN-13)

PLACE WHEELS (EITHER FRONT OR REAR) TO BE
TESTED ON TESTER ROLLERS

NOTICE:
1. Do not drive the vehicle in 1st gear, 2nd gear or re-

verse while in the FF mode.
2. If it is necessary to move the vehicle, drive it in 3rd,

_ 4th or 5th gear.
3. When desiring to back the vehicle, push it backwards

manually.
4. Do not engage the clutch or pump the accelerator

or brake pedal suddenly.

DISCONNECT INERTIA WEIGHT FROM TESTER
ROLLER (If equipped with it)

PUT TRANSMISSION IN NEUTRAL

OPERATE TESTER ROLLERS AND MEASURE
BRAKING FORCE
Tester operation differs depending on the type of tester
used. Be sure to follow the procedure specified in the in-
structions supplied by the tester manufacturer.

AFTER FINISHING TEST, BE SURE TO MOVE MODE
SELECT LEVER BACK TO “VISCOUS (NORMAL)
MODE" AND LOCK IT SECURELY WITH SET BOLT
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(Viscous (Normal) Mode State
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SPEEDOMETER TEST OR OTHER TESTS
i (Using Speedometer Tester or Chassis

Dynamometer)
MOVE MODE SELECT LEVER TO "FF MODE” AND
INSTALL SET BOLT
(See page IN-12)

CONFIRM MODE SELECTION
(See page IN-13)
NOTICE:
1. Do not drive the vehicle in 1st gear, 2nd gear or re-

verse while in the FF mode.
2. If it is necessary to move the vehicle, drive it in 3rd,

4th or 5th gear.
3. When desiring to back the vehicle, push it backwards

manually.
4. Do not engage the clutch or pump the accelerator or

brake pedal suddenly.

PLACE FRONT WHEELS ON TESTER ROLLERS

CHOCK REAR WHEELS

APPLY PARKING BRAKE

DISCONNECT INERTIA WEIGHT FROM TESTER
ROLLER (If equipped with it)

TEST VEHICLE
(1) Start the engine.
(2) Put the transmission in 3rd gear.
(3) Engage the clutch slowly, then gradually increase the

speed as the test is conducted.
HINT: The test should be conducted in 3rd, 4th and 5th
gears.
(4) After the test is finished, reduce the speed gradually,

then stop the engine.

AFTER FINISHING TEST, BE SURE TO MOVE MODE
SELECT LEVER BACK TO “VISCOUS (NORMAL)
MODE" AND LOCK IT SECURELY WITH SET BOLT
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ON-THE-CAR WHEEL BALANCING
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NOTICE:
1. When doing on-the-car wheel balancing on a full-time

4WD vehicle, to prevent the wheels from rotating at
different speeds on indifferent directions from each
other (which could lead to damage to the center dif-
ferential or transaxle gears), always be sure to observe
the following precautions:
(a) All four wheels should be jacked up, clearing the

ground completely.
(b) The wheels be driven with both the engine and

the wheel balancer.
The mode select lever on the transaxle of the(0)
viscous coupling type center differential should
be in the viscous (normal) mode position.

(d) The parking brake lever should be fully released.
(e) None of the brakes should be allowed to drag.

2. Avoid sudden acceleration, deceleration and braking.
3. Carry out the wheel balancing with the transmission

in 3rd or 4th gear.

JACK UP VEHICLE SO THAT ALL FOUR WHEELS
CLEAR GROUND AND CAN BE ROTATED

The wheels will be rotating fast, so make sure the vehicle
is firmly supported on stands.

RELEASE PARKING BRAKE FULLY

MAKE SURE THAT BRAKES ARE NOT DRAGGING
ON ANY OF FOUR WHEELS

PLACE WHEEL TO BE BALANCED ON WHEEL
BALANCER
Follow the precedure specified by the wheel balancer
manufacturer.

START ENGINE

PUT TRANSMISSION IN 3RD OR 4TH GEAR

ENGAGE CLUTCH SLOWLY, THEN GRADUALLY
INCREASE SPEED TO TEST SPEED

ROTATE WHEELS USING BOTH ENGlNE'S DRIVING
FORCE AND DRIVING FORCE OF WHEEL BALANCER
AND CHECK WHEEL BALANCE

HINT: When doing this be careful of the other wheels,
which will rotate at the same time.
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PRECAUTIONS WHEN TOWING FULL-TIME 4WD VEHICLES
I. Use one of the methods shown below to tow the vehicle.
2. When there is trouble with the chassis and drive train, use

method (D (flat bed truck) or method (2) (sling type
two truck with dollies)
Recommended Methods: No. @ or @3.
Emergency Method : No. @

Type of

I Towing Method

Center Differential _
Viscous Coupling Type

_ _ —-ii; -- I 7__ _ _ _ Y1? - - - _ _ _

Parking Brake , T/M sh.|f.t Lever I Viscous Coupling ll
Position

it (D Flat Bed Truck

-
U‘ _/@\_......;'dI

jiili

iiiiiii"" "**"* * a F " Applied ISI Gear

Hfflf. 1*: ~* eff j 2*. , . ,2, . L i

Normal Driving
(Viscous Mode)

INO274
l"""" .‘ ® Sling-Type Tow Truck with Dollies

/"' | ii T E W ° la .. 3
E§I¢iE ‘Ii?-= O I. k““_;§§L

._ ,_ '.:O'

L__ , _- _,, 3

No
Special A
Operation

l Necessary \

|NO275 I
T Fl If T T T T T Ti T’ *T”TT'

I ® Sling-Type Tow Truck
I (Front wheels must be able to rotate freely)

L _ __ _ iivozvsl _ _ , J _ y

( l

Released Neutral

f @ Towing with a Rope
_ it _

l

l

Released Neutral@Lt s (\""-7*
'4 -@;g—@‘ i '

,_ _ _ _* |N0277 j i j j f if i__ __, __ g i A’ 7 l-I

HINT: Do not use any towing method other than those shown above.
For example, the towing method shown below is dangerous, so do not use it.
-:71 _ mm’ P ___—_——— _ __ —- - - ____.. _ .. _ _ __ __ __

r — _ _ __ __-—-—_;— —— _ —.

aiiI7

'-;-'\\\~'-'-.-;-,\. --. ,..\-Q . '#.\ ' ',

- ‘:E‘\I_|'.'.

‘I T ___ -——- - _

A During towing with this towing method, there is a danger
. I 1 Of the dnvatraln heating up and causing breakdown. i
M or of the front wheels flying off the dolly.

"""‘ I

iuozvag g
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VEHICLE LIFT AND SUPPORT LOCATIONS

t
Front

 J@ y
W

0'/'0";é§fi¢0'9''0’ .1r:O:.f¢:-534$»1QQ'I

J\- FQ-__‘—

__,-.r;.i*§~:-i§00‘o‘¢‘-i _...i_00o0.._i_.-

,,.,.,o_e_¢_.o:

X.-0'0.555?? D |p3i|1|i|--ii

i‘ , J
‘--_¥

T ‘ Igiw

O
O

- _

IE  U
’§__ * 5

- - - I

JACK POSITION F F FF F F FF F FF F F F
Front . . . . . . . . . . . Center of engine mounting center member
Rear . . . . . . . . . . .. Jack up support of rear subframe

NOTICE: Place the jack only in the positions indicated above. Never
place the jack in the position marked "X" as this will bend the cross-
member and damage the vehicle.

PANTOGRAPH JACK POSITION F F ®
SUPPORT POSITION

Safety stand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
INOZSO
lN0259
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IN 22 INTRODUCTION - Abbreviations Used in This Manual M

ABBREVIATIONS USED IN THIS MANUAL
Anti-Lock Brake System
Air Conditioner

Approx. Approximately
ASV Air Suction Valve
ATDC After Top Dead Center
BTDC Before Top Dead Center
BVSV Bimetal Vacuum Switching Valve
CB
ECU
EFI
EG R
ESA
EVAP
EX
Ex.
FL
FR, Fr Front
IN
IG
ISC
LH
Min.

Circuit Breaker
Electronic Control Unit
Electronic Fuel Injection
Exhaust Gas Recirculation
Electronic Spark Advance
Evaporative (Emission Control)
Exhaust (manifold, valve)
Except
Fusible Link

Intake (manifold, valve)
Ignition
Idle Speed Control
Lefi-Hand
Minimum
MultipurposeMP

M/T, MTM Manual Transaxle
O/S
PCV
PKB
PS
RH
Rr
SRS
SOL.
SSM
SST
STD
SW
TCCS
TDC
T/M
T-VIS
TWC
U/S
VSV
w/
w/o
2WD
4WD

Oversize
Positive Crankcase Ventilation
Parking Brake
Power Steering
Right-Hand
Rear
Supplemental Restraint System
Solenoid
Special Service Materials
Special Service Tools
Standard
Switch
TOYOTA Computer Controlled System
Top Dead Center
Transmission
Toyota-Variable Induction System
Three-Way Catalyst
Undersize
Vacuum Switching Valve
With
Without
Two Wheel Drive Vehicles (4 x 2)
Four Wheel Drive Vehicles (4 x 4)



MA-1

MAINTENANCE
REFER TO 1990 CELICA REPAIR MANUAL (Pub. N0.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.

Page
MAINTENANCE SCHEDULE ................................ .. MA-2
MAINTENANCEOPERATIONS ............................ .. MA-4 m
GENERAL MAINTENANCE .................................. .. MA-13

GENERAL NOTES:
0 The maintenance _schedule for the vehicle consists of

separate A and B schedules which are applicable depend-
ing on the conditions the vehicle is used in.
Confirm the vehicle's usage conditions. select the appro-
priate schedule and service the vehicle accordingly.

0 Every service item in the periodic maintenance list must
be performed.

0 Next to the columns of periods in the schedule. reference
pages have been added for easy access to service data
and procedures necessary for each operation.

0 Periodic maintenance service must be performed ac-
cording to whichever interval in the periodic mainte-
nance list occurs first, the odometer reading (miles) or
the time interval (months).

0 Maintenance services after the last period should be per-
formed at the same interval as before unless otherwise
noted.

0 Failure to do even one item can cause the engine to run
poorly and increase exhaust emissions.
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MAINTENANCE OPERATIONS
ENGINE
Cold Engine Operations
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1. REPLACE TIMING BELT

(a) Remove the timing belt.
(See pages EM-19 to 24)

(b) Install the timing belt.
(See pages EM-28 to 34)

A A 2. INSPECT DRIVE BELT
(a) Visually check the drive belt for excessive wear,

frayed cords etc.
If necessary, replace the drive belt.

I from the l'lbS, it should be replaced.. Q‘;-_
(b) Using a belt tension gauge, measure the drive belt

\ HINT: Cracks on the ribbed side of a drive belt are con-
; . "\\~.- sidered acceptable. If the drive belt has chunks missing

tension.
CH0739 CH0004 _

* * N N N Belt tension gauge:
-I —r A A A A A Nippondenso BTG-20 (95506-00020)

I Nippondenso Borroughs B0i'l’0UQl"l$ NO-BT-33'73F

, U I Drive belt tension:
; _ | Alternator

I ‘_'-- w/ A/C
_|"fi_ t

175 :l: 5 lb
115 :l: 20 lb
150 3: 25 lb
130 :E 25 lb
125 :I: 25 lb

80 :I: 20 lb

New belt
Used belt
New belt
Used belt
New belt
Used belt

w/o A/C

PS pump

If necessary, adjust the drive belt tension.
HINT:

"New belt” refers to a belt which has been used 5
minutes or less on a running engine.
"Used belt” refers to a belt which has been used on a
running engine for 5 minutes or more.
After installing the belt, check that it fits properly in the
ribbed grooves.
Check by hand to confirm that the belt has not slipped
out of the groove on the bottom of the pulley.
After installing a new belt, run the engine for about 5
minutes and recheck the belt tension.

3. INSPECT AIR FILTER
(a) Visually check that the air cleaner element is not

excessively damaged or oily.
If necessary, replace the air cleaner element.
(b) Clean the element with compressed air.

First blow from the inside thoroughly, then blow off
the outside of the element.

4. REPLACE AIR FILTER

Replace the air cleaner element with a new one.
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NN NN N NA N N AN N 5. REPLACESPARKPLUGS
(a) Remove the intercooler.

WRONG (See pages TC-9 and 10)
/ H4/ % ECT (b) Disconnect the spark plug cords at the rubber boot.

Q3 Q ORR DO NOT pull on the cords.
I C3 I

A:]*\HLJ “~j<: ,

\ Qmy esv P .
\..\PQK,_ i 5- _ W lG1317

AA A A A A (c) Using a 16 mm plug wrench, remove the spark
plugs.

AID//O ere‘--.
/""--_—-. -r._____ D lG1 332%

Correct electrode gap: 0.8 mm (0.031 in.)

III Recommended spark plugs: ND PK20R8
NGK BKR6EP8. I

I 0.8 mm
HINT: If adjusting the gap of a new plug, bend only the
base of the ground electrode.

Air AA / A AA A (d) Check the electrode gap of new spark plugs.

I IR‘. vi?‘ |_.'

’ lGO317lGO151

A AA (e) Using a 16 mm plug wrench, install the spark plugs.
Torque: 180 kg-cm (13 ft-lb. 18 N-m)

"T (f) Connect the spark plug cords.
(g) Install the intercooler. (See page TC-17)

%,_§AA
$3»?/\ .

5/\A~A~AA'AAA I f 51332Fwy
A A A A AA 6. REPLACE ENGINE OIL AND OIL FILTER

Recommended Viscosity (SAE): (See page LU-5)
_ Oil grade: API grade SG, multigrade viscosity and

I , 1 A, 5 ....I...‘ lg I fuel-efficient oil. L , F- . L J
H _ _ L e'°*‘1'3° ~ Drain and refill capacity:

<5 ::°“‘3"'w N N N_ NJ I I I . w/ Oil filter change
¢IJ_-Jr___

O I8;
>3? 6;°F -20 A6A0A A0 100 3.9 liters (3.7 US qts. 3.4 Imp. qts)

C -29 C18 C7 27 38 w/o Oil filter change
TEMPERATURE RANGE ANTICIPATED BEFORE 3_6 “tars (3_8 Us q-ts’ 3_2 |mp_ qts)
NEXT OIL CHANGE

LU0884
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I

/Qfi " --~" A
Drain Cock AA\ ,

//
r_ \—_'—_I 0

I/“

_____ rN>“-T...
. kg H

'~ ,_rAA%-~../' AAAAAAAA“A‘"~:l‘*~..,__H,2. ~ »;~_e/Y?/J25
\

7 I

‘E I -/EA)
I /R,

I 7 \
,\>\’\/.

rain Plug 600909

Ni 7.

‘W

I A “-\f!'I
A Air 1/ A

C /-

-35; Compressed
Air

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

NeGasket

MAO379

REPLACE ENGINE COOLANT
(See page CO-4)
HINT:
0 Use a good brand of ethylene-glycol base coolant,

mixed according to the manufacturer's instructions.
0 Using coolant which has more than 50% ethylene-

glycol (but not more 70 %) is recommended.
NOTICE:
0 Do not use an alcohol type coolant.
0 The coolant should be mixed with demineralized water

or distilled water.
Coolant capacity (w/ Heater):

6.4 liters (6.8 US qts. 5.6 Imp. qts)

INSPECT CHARCOAL CANISTER
(a) Disconnect the hoses from the charcoal canister.

Label hoses for correct installation.
(b) Plug port C with your finger, and blow compressed

air (3 kg/cmz, 43 psi or 294 kPa) through port B
(fuel tank side).

0 Check that air comes out of the bottom port A with-
out resistance.

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

REPLACE GASKET IN FUEL TANK CAP
(a) Remove the old gasket from the tank cap.
NOTICE: Do not damage the tank cap.
(b) Install a new gasket by hand.
(c) Check the cap for damage or cracks.
(d) Install the cap and check the torque limiter.

INSPECT FUEL LINES AND CONNECTIONS
Visually check the fuel lines for cracks, leakage, loose
connections, deformation or tank band looseness.

INSPECT EXHAUST PIPES AND MOUNTINGS

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

ADJUST VALVE CLEARANCE (See page EM—15)

Valve clearance (Cold):
Intake 0.15 - 0.25 mm (0.006 —- 0.010 in.)
Exhaust 0.20 — 0.30 mm (0.008 -— 0.012 in.)



MAINTEN NCE - Maintenance Operations MA-7

V
?</

“R ii

A7\w%IW\ \I%fiI

‘*HflI“
III I

“A MA0055

Pad Wear
Indicator

I  I \\

\
AII

I

MA0611 MAO609

’="""~res vé‘I’//.rl i

. _ __.-’ _.r' I I
.| I I/. -‘ll

/ r_,_\
-. .ii__..__-- ~- \~___1 I , —.H— ___l

-" )———'r - "N ‘A AA r___...,-/.. . \.<0-39
€4"éA,'(I\'\I'I._ \‘~. . \/.,\. _ I! KI. ‘Q7: ji

I ti Q \r 5
I ----...,r{,.- __ xi ; |]____.r g,

. I I I ,' 7/ I*1; I ‘I I II I
||AAA'\ If III II? II[II|I| -.\ I , Ir

I _. 1---£%lI,§);IN
B R3324 B R3840

. BRAKES
. 13 INSPECT BRAKE LINE PIPES AND HOSES

HINT: Check in a well lighted area. Check the entire
circumference and length of the brake hoses using a
mirror as required. Turn the front wheels fully right or left
before checking the front brake.
(a) Check all brake lines and hoses for:

0 Damage
0 Wear
0 Deformation
0 Cracks
0 Cono§on
0 Leaks
0 Bends
0 Twists

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

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

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

INSPECT BRAKE PADS AND DISCS
(a) Check the thickness of the disc brake pads and

check for irregular wear.

Minimum pad thickness: 1.0 mm (0.039 in.)
HINT: If a squealing or scraping noise comes from the
brake during driving, check the pad wear indicator to see
if it is contacting the disc rotor. If so, the disc pad should
be replaced.

(b) Check the disc for wear or runout.
Minimum disc thickness:

Front 23.0 mm (0.906 in.)
Rear 9.0 mm (0.354 in.)

Maximum disc runout:
Front 0.07 mm (0.0028 in.)
Rear 0.15 mm (0.0059 in.)
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INSPECT BRAKE LININGS AND DRUMS

—‘l// r-2////w  §§
(I

pf

MAOO57 MA0166

(a) Check the lining-to-drum contact condition and
lining wear.

Minimum lining thickness: 1.0 mm (0.039 in.)
(b) Check the brake drums for scoring or wear.
Maximum drum inside diameter: 171.0 mm (6.732 in.)
(c) Clean the brake parts with a damp cloth.
NOTICE: Do not use compressed air to clean the
brake parts.
(d) Settle the parking brake shoes and drum. When per-

forming the road test in item 25, do the following:
0 Drive the vehicle at approx. 50 km/h (30 mph)

on a safe, level and dry road.
0 With the parking brake release lever pushed in,

pull on the lever with 9 kg (20 lb, 88 N) of force.
0 Drive the vehicle for approx. 400 m (1/4 mile) in

this position.
0 Repeat this procedure 2 or 3 times.
0 Check parking lever travel.

If necessary, adjust the parking brake.

CHASSIS
16 INSPECT STEERING LINKAGED (a) Check the steering wheel freeplay.

._F ‘ Maximum steering wheel freeplay: 30 mm (1.18 in.)
ree a . . . .

_ p Y With the vehicle stopped and pointed straightY

,¢
I

CANADA

I \ fin
/,2 _ Freeplay

Is- ._..ig
--._ F Hr
- I’!5=r-iiiiiiiiiiiiiiiiifiii llllllllll——

Qt1-K

I vi.

ahead, rock the steering wheel gently back and forth
with light finger pressure.

(b) Check the steering linkage for looseness or damage.
Check that:
0 Tie rod ends do not have excessive play.
0 Dust seals and boots are not damaged.
0 Boot clamps are not loose.
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T J PWWW WT 17. INSPECT SRS AIRBAG
/ Visually check the steering wheel pad (airbag and in-

flater).
0 Use the diagnosis check to check if there are ab-

normalities.
0 Check that there are no cuts, cracks or noticeable

color changes on the surface of the steering
wheel pad or in the center groove of the pad.

0 Remove the steering wheel pad from the vehicle
and check the wiring and steering wheel for dam-
age and corrosion due to rusting, etc.

If necessary, replace the pad.
CAUTION:
0 For removal and replacement of the steering wheel

pad, see Pub. No. RM149U on page AB-15 and be
sure to perform the operation in the correct order.

0 Before disposing of the steering wheel pad, the
airbag must first be deployed by using an SST (see
Pub. No. RM149U on page AB-82).

INSPECT STEERING GEAR HOUSING OIL
Check the steering gear box for oil leakage.

INSPECT DRIVE SHAFT BOOTS

Check the drive shaft boots for clamp looseness, leakage
or damage.
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(a) Inspect the ball joints for excessive looseness.
0 Jack up the front of the vehicle and place wooden

blocks with a height of 180 — 200 mm (7.09 --
r_ ) 7.87 in.) under the front tires.

0 Lower the jack until there is about half a load on
the front coil springs. Place stands under the ve-
hicle for safety.

0 Check that the front wheels are in a straight for-
ward position, and block them with chocks.

0 Using a lever, pry up the end of the lower arm,
and check the amount of play.

Maximum ball joint vertical play: 0 mm (0 in.)
lf there is play, replace the ball joint.
(b) Check the dust cover for damage.

CHECK TRANSAXLE OIL AND REAR
DIFFERENTIAL OIL

Check manual transaxle oil
(a) Remove the LH engine under cover.
(b) Visually check the transaxle for oil leakage.
If leakage is found, check for the cause and repair.
(c) Remove the filler plug and feel inside the hole with

your finger. Check that the oil comes to within 5 mm
(0.20 in.) of the bottom edge of the filler hole.

If the level is low, add oil until it begins to run out the
filler hole.
Transaxle oil: See item 22 (A)
(d) Reinstall the filler plug securely.
(e) Reinstall the LH engine under cover.

Check rear differential oil
(a) Visually check the differential for oil leakage.

lf leakage is found, check for the cause and repair.
(b) Remove the filler plug and feel inside the hole with

your finger. Check that the oil comes to within 5 mm
(0.20 in.) of the bottom edge of the filler hole.

If the level is low, add oil until it begins to run out the
filler hole.
Differential oil: See item 22 (B)
(c) Reinstall the filler plug securely.



/_..

 \
.>

--
—-'2‘:
‘_,

-"In-"K

, 22.
Filler Hole T

,_-— —-___ /
./ .._ --J '“ /.- _ —-=._____ _/

/ ' 7'4 /'
i 'T‘""-
I

1

\
\\

-}\I.//\‘(

—s,____ ¢_ I ‘H.

I

V1F R :11-82.2..

Drain Plu g MA0494

Filler Hole

//’
ll Drain PlugW

Q
l

l

Q

\@

/3
M

1 23.

‘-2’<>

I: -- -- - "\'1-1:__- ._ " '“'»\_ . .\\_| _ "--..,._\ J
-.—\ . - ._ ._ \_~_ ,1

;j,;<1 Q": Torque: 1,550 kg-cm (1 1 2 ft-lb, 152 N -m)
~ 1i’.-I?) "* .is H g 0 Rear suspension lower crossmember-to-body

A ‘ mount bolts
l,*A06,qi _ Torque: 1,280 kg-cm (93 ft-lb, 126 N-m)

“K.Q
\\'~'~'-I.-‘;—§"c_'-1*

MAINTENANCE — Maintenance Operations MA-11

REPLACE TRANSAXLE OIL AND REAR
DIFFERENTIAL OIL

Replace transaxle oil (Incl. transfer oil)
(a) Remove the LH engine under cover.
(b) Remove the filler and drain plugs, and drain the oil.
(c) Reinstall the drain plugs securely.
(d) Add new oil until it begins to run out of the filler

hole.
Transaxle oil: Transaxle oil E50 (08885-80206)

or equivalent
Recommended transaxle oil:

Oil grade API GL-5
Viscosity SAE 75W-90 or 80W-90

Above - 18°C (0°F) SAE 90
Below — 18°C (0°F) SAE 80W

Capacity: 5.2 liters (5.5 US qts. 4.6 Imp. qts)
(e) Reinstall the filler plug securely.
(f) Reinstall the engine under cover.

Replace rear differential oil
(a) Remove the filler and drain plugs, and drain the oil.
(b) Reinstall the drain plugs securely.
(c) Add new oil until it begins to run out of the filler

hole.
Rear differential oil:

Oil grade API GL-5 hypoid gear oil
Viscosity Above ~ 18°C (0°F) SAE 90

Below — 18°C (0°F) SAE 80W-90
Capacity: 1.1 liters (1.2 US qts. 1.0 Imp. qts)
(d) Reinstall the filler plug securely.

TIGHTEN BOLTS AND NUTS ON CHASSIS AND BODY
Tighten the following parts:

0 Front seats mount bolts
Torque: 375 kg-cm (27 ft-lb, 37 N-m)

0 Engine mounting center member-to-body mount
bolts

Torque: 530 kg-cm (38 ft-lb. 52 N-m)
0 Front suspension lower crossmember-to-body

mount bolts
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24

25

26

BODY INSPECTION
(a) Check the body exterior for dents, scratches and

rust.
(b) Check the underbody for rust and damage.

ROAD TEST
(a) Check the engine and chassis for abnormal noises.
(b) Check that the vehicle does not wander or pull to

one side.
(c) Check that the brakes work properly and do not

drag.
(d) Perform setting down of the parking brake shoes

and drum. (See page MA-8)

FINAL INSPECTION
(a) Check the operation of the body parts:

0 Hood
Auxiliary catch operates properly
Hood locks securely when closed

0 Front and rear doors
Door locks operate properly
Doors closes properly

0 Luggage compartment door and back door
Door lock operates properly

0 Seats
Seat adjusts easily and locks securely in any posi-
tion
Front seat back locks securely in any position
Fold-down rear seat backs lock securely

(b) Be sure to deliver a clean car. Especially check:
0 Steering wheel
0 Shift lever knob
0 All switch knobs
0 Door handles
0 Seats
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G EN ERAL MAINTENANCE
These are the maintenance and inspection items
which are considered to the owner's responsibil-
ity. They can be performed by the owner or he can
have them done at a service shop. These items
include those which should be checked on a daily
basis, these which, in most cases, do not require
(special) tools and those which are considered to
be reasonable for the owner to perform. Items and
procedures for general maintenance are as follow:

OUTSIDE VEHICLE
1. TIRES

(a) Check the pressure with a gauge, Adjust
if necessary.

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

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

3. TIRE ROTATION

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

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

5. FLUID LEAKS

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

(b) If you smell gasoline fumes or notice
any leak, have cause found and cor-
rected.

6. DOORS AND ENGINE HOOD

(a) Check that all doors including the trunk
lid and back door operate smoothly, and
that all latches lock securely.

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

INSIDE VEHICLE
7. LIGHTS

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

(b) Check the headlight aim.

WARNING LIGHTS AND BUZZERS

Check that all warning lights and buzzers
function properly.

HORN
Check that it is working.

WINDSHIELD GLASS
Check for scratches, pits or abrasions.

WINDSHIELD WIPER AND WASHER

(a) Check operation of the wipers and
washer.

(b) Check that the wipers do not streak.

WINDSHIELD DEFROSTER
Check that the air comes out from the de-
froster outlet when operating the heater or air
conditioner at defroster mode.

REAR VIEW MIRROR
Check that it is mounted securely.

SUN VISORS

Check that they move freely and are mounted
securely.

STEERING WHEEL
Check that it has specified freeplay. Be alert
for changes in steering condition, such as
hard steering, excessive freeplay or strange
l'IOlS6.

S EATS
(a) Check that all front seat controls such as

seat adjuster, seatback recliner, etc. op-
erate smoothly.

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

(c) Check that the locks hold securely in
any latched position.

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

(e) For fold-down rear backs, check that
I the latches lock securely.

SEAT BELTS

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

(b) Check that the belt webbing is not cut.
frayed, worn or damaged.
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18. ACCELERATOR PEDAL

Check the pedal for smooth operation and
uneven pedal effort or catching.

19. CLUTCH PEDAL
Check the pedal for smooth operation.
Check that the pedal has the proper freeplay.

20. BRAKE PEDAL
(a) Check the pedal for smooth operation.
(b) Check that the pedal has the proper re-

serve distance and freeplay.
(C) Check the brake booster function.

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

22. PARKING BRAKE

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

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

UNDER HOOD
23. WINDSHIELD WASHER FLUID

Check that there is sufficient fluid in the tank.

24. ENGINE COOLANT LEVEL

Check that the coolant level is between the
"FULL" and "LOW" lines on the see-
throught reservoir.

25. RADIATOR AND HOSES
(a) Check that the front of the radiator is

clean and not blocked with leaves, dirt
or insects.

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

26. BATTERY ELECTROLYTE LEVEL
Check that the electrolyte level of all battery
cells is between the upper and lower level
lines on the case. If level low, add distilled.

27. BRAKE AND CLUTCH FLUID LEVELS

(a) Check that the brake fluid level is near
the upper level line on the see-through
I'6'S8I'VOIl'.

(b) Check that the clutch fluid level is
within i 5 mm (0.20 in.) of the reser-
voir hem.

ENGINE DRIVE BELTS

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

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

POWER STEERING FLUID LEVEL
Check the level on the dipstick.
The level should be in the "HOT" or "COLD"
range depending on the fluid temperature.

EXHAUST SYSTEM
Visually inspect for cranks, holes or loose
supports.
If any change in the sound of the exhaust or
smell of the exhaust fumes is noticed, have
the cause located and corrected.
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ENGINE MECHANICAL
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.

Page
DESCRIPTION ....................................................... .. EM-2
TROUBLESHOOTING ........................................... .. EM-4
ENGINE TUNE-UP ................................................ .. EM-8  

TOYOTA-VARIABLE INDUCTION SYSTEM
(T-VIS) ............................................................... .. EM-14

IDLE AND/OR 2.500 RPM HC/CO
CONCENTRATION CHECK METHOD ............... .. EM-15

COMPRESSION CHECK ....................................... .. EM-17
TIMING BELT ........................................................ .. EM-19
CYLINDER HEAD .................................................. .. EM-40
CYLINDER BLOCK ................................................ .. EM-74
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DESCRIPTION
The 3S-GTE engines are an in-line, 4-cylinder, 2.0 liter DOHC 16-valve engine.
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The 3S-GTE engine is an in-line, 4-cylinder engine with the cylinders numbered 1 - 2 — 3 — 4 from the
front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings are made of aluminum
alloy.

The crankshaft is integrated with 8 weights for balance. Oil holes are placed in the center of the
crankshaft to supply oil to the connecting rods, bearing, pistons and other components.

The firing order is 1 — 3 — 4 — 2. The cylinder head is made of aluminum alloy, with a cross flow type
intake and exhaust layout and with pent-roof type combustion chambers. The spark plugs are located in
the center of the combustion chambers.

The intake manifold has 8 independent long ports and utilizes the inertial super-charging effect to
improve engine torque at low and medium speeds.

Both the intake camshaft and the exhaust camshaft are driven by a single timing belt. The cam journal
is supported at 5 places between the valve lifters of each cylinder and on the front end of the cylinder head.
Lubrication of the cam journals and cams is accomplished by oil being supplied through the oiler port in
the center of the camshaft.

Adjustment of the valve clearance is done by means of an outer shim type system, in which valve
adjusting shims are located above the valve lifters. This permits replacement of the shims without removal
of the camshafts.

Pistons are made of high temperature-resistant aluminum alloy, and a depression is built into the piston
head to prevent interference with the valves.

Piston pins are the full-floating type, with the pins fastened to neither the piston boss nor the connecting
rods. Instead, snap rings are fitted on both ends of the pins, preventing the pins from falling out.

The No.1 compression ring is made of steel and the No.2 compression ring is made of cast iron. The oil
ring is made of a combination of steel and stainless steel. The outer diameter of each piston ring is slightly
larger than the diameter of the piston and the flexibility of the rings allows them to hug the cylinder walls
when they are mounted on the piston. Compression rings No.1 and No.2 work to prevent gas leakage from
the cylinder and the oil ring works to scrape oil off the cylinder walls to prevent it from entering the
combustion chambers.

The cylinder block is made of cast iron. It has 4 cylinders which are approximately twice the length of
the piston stroke. The top of each cylinder is closed off by the cylinder head and the lower end of the
cylinders becomes the crankcase, in which the crankshaft is installed. In addition, the cylinder block
contains a water jacket, through which coolant is pumped to cool the cylinders.

The oil pan is bolted onto the bottom of the cylinder block. The oil pan is an oil reservoir made of pressed
steel sheet. A dividing plate is included inside the oil pan to keep sufficient oil in the bottom of the pan
even when the vehicle is tilted. This dividing plate also prevents the oil from making waves when the
vehicle is stopped suddenly and thus shifting the oil shifts away from the oil pump suction pipe.
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TROUBLESHOOTING
ENGINE OVERHEATING

Problem Possible cause Remedy Page

Engine overheats Cooling system faulty Troubleshoot cooling system *CO-4
Incorrect ignition timing Reset timing IG-.13

HAR D STARTING

Problem y Possible cause I Remedy
T l

Page I
I

l_.

Engine will not crank Starting system faulty j Troubleshoot starting system ,
or cranks slowly

*st-2 I
I

Engine will not start/ No fuel supply to injector i
hard to start I No fuel in tank
(cranks OK) 0 Fuel pump not working I

Troubleshoot EFI system

0 Fuel filter clogged
0 Fuel line clogged or leaking

EFI system problems Repair as necessary

Ignition problems Perform spark test
0 Ignition coil
0 lgniter
O Distributor

Spark plug faulty Inspect plugs
High-tension cords disconnected or broken Inspect cords

Vacuum leaks Repair as necessary
0 PCV line
0 EGR line

‘ 0 Intake manifold
, 0 T-VIS valve
1; 0 Throttle body

0 ISC valve
I 0 Brake booster line

Air suction between air flow meter and Repair as necessary
throttle body

Low compression Check compression
I _.

Fl-10

IG-5

I IG-6

IG-6

EM-17 I

ROUGH IDLING

Possible cause I RemedyProblem j Page

Rough idle, stalls or
misses

Spark plug faulty Inspect plugs

1 High-tension cord faulty Inspect cords

Ignition problems ‘
0 Ignition coil Inspect coil
0 lgniter Inspect igniter
0 Distributor j Inspect distributor

Incorrect ignition timing Reset timing

Vacuum leaks Repair as necessary
I‘ 0 PCV line

0 EGR line
I Intake manifold

IG-6

1 IG-6

IG-8
IG-9
lGe8

IG-13

* SeePub. No. RM149U.
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ROUGH IDLING (C0nt'd)

Problem Possible cause Remedy 1 Page

Rough idle, stalls or 0 T-VIS valve
misses (Cont'd) 0 Throttle body

O ISC valve
0 Brake booster line

I Air suction between air flow meter and
throttle body

Incorrect idle speed

Incorrect valve clearance

EFI system problems
I Engine overheats

Low compression

Check ISC system

Adjust valve clearance
Repair as necessary
Check cooling system

Check compression

Fl-76

EM-9

*CO-4

EM-17

ENGIN E HESITATES/POOR ACCELERATION

Problem Possible cause Remedy I Page

Engine hesitates/
poor acceleration

. Spark plug faulty

High-tension cord faulty
Vacuum leaks

O PCVlme
0 EGR line
0 Intake manifold
O T-VIS valve
0 Throttle body
O ISC valve
0 Brake booster line

I Air suction between air flow meter
‘ and throttle body

Incorrect ignition timing

Incorrect valve clearance

y Fuel system clogged
Air cleaner clogged

EFI system problems

Emission control system problem
(cold engine)

0 EGR system always on

Engine overheats

Low compression

Inspect plugs
Inspect cords
Repair as necessary

Repair as necessary

Reset timing

Adjust valve clearance

Check fuel system
Check air cleaner

Repair as necessary

Check EGR system
Check cooling system

Check compression

. IG-6

IG-6

IG-13

EM-9

MA-4

EC-8

*CO-4

I EM-17

See Pub. No. RM149U



I Excessive oil Oil leak I Repair as necessary

EM-6 ENGINE MECHANICAL — Troubleshooting
 

ENGINE DIESELING

Problem Possible cause I Remedy Y Page

Engine diesels 1 EFI system problems I Repair as necessary
(runs after ignition * Incorrect ignition timing Reset timing I IG-13
switch is turned off)

I EGR system faulty Check EGR system EC-8
. _. —- ; - _ -- _ _ _ - _ _ _ it -—. — . .. . . .

AFTER FIRE. BACKFIRE

Problem Possible cause Remedy Page

Muffler explosion Deceleration fuel cut system always off Check EFI (fuel cut) system
(after fire) on I ‘
deceleration only

II I W I ' I " I " I‘ I’ ' T H F F I F I ' l F I

. Muffler explosion Air cleaner clogged Check air cleaner I MA-4
I Iafter fire) an the EFI system problems Repair as necessary

time N
Incorrect ignition timing Reset timing I IG-13

Engine backfires I EFI system problems ‘ Repair as necessary

§ Vacuum leak ; Check hoses and repair as
0 PCV line I necessary

I O EGR line
0 Intake manifold
0 T-VIS valve
0 Throttle body

I O ISC valve
0 Brake booster line

Air suction between air flow meter I Repair as necessary i
and throttle body ,

Insufficient fuel flow Troubleshoot fuel system Fl-10

Incorrect ignition timing Reset timing IG-13

3 Incorrect valve clearance ~ Adjust valve clearance l EM-9
Carbon deposits in combustion chambers \ Inspect cylinder head EM-51

EXCESSIVE OIL CONSUMPTION

Problem Possible cause Remedy I Page

Consumption PCV line clogged Check PCV system
Piston ring worn or damaged Check rings I EM-95 .

Valve stem and guide bushing worn I Check valves and guide bushing I EM-53
Valve stem oil seal worn Check seals ,

_ _ __ L __ ,_ _ __ _ V _ _ l_
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EXCESSIVE FUEL CONSUMPTION

Problem Possible cause Remedy Page

Poor gasoline I Fuel leak Repair as necessary 1
. i , I

mneage Air cleaner clogged I Check air cleaner I
Incorrect ignition timing Reset timing

EFI system problems I Repair as necessary
I 0 Injector faulty
; O Deceleration fuel cut system faulty i

Idle speed too high Check ISC system I

Spark plug faulty Inspect plugs

EGR system always on Check EGR system

Low compression Check compression \

Tires improperly inflated ; lnflate tires to proper pressure I

Clutch slips Troubleshoot clutch

MA-4

IG-13

Fl-76

IG-6

EC-8

EM-17

y Brakes drag Troubleshoot brakes

U N PLEASANT ODOR
T’ ’ 7 I 7' ' I ' ' j ' I ' W T T

I Problem Possible cause Remedy 3 Page

; Unpleasant odor 1° Incorrect idle speed Check ISC system i

I I Incorrect ignition timing Reset timing

Vacuum leaks . Repair as necessary
T O PCV line i

O EGR line
0 Intake manifold
O T-VIS valve
0 Throttle body I
0 ISC valveI
0 Brake booster line

j ‘ EFI system problems Repair as necessary

Fl-76

IG-13
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ENGINE TUNE-UP
INSPECTION OF ENGINE COOLANT
(See steps 1 and 2 on page CO-4)

INSPECTION OF ENGINE OIL
(See steps 1 and 2 on page LU-4)

INSPECTION OF BATTERY
(See steps 1 and 2 on page CH-2)

Standard specific gravity:
1.25 -1.27 when fully charged at 20°C(68°F)

INSPECTION OF AIR FILTER
(See page MA-4)

INSPECTION OF HIGH-TENSION CORDS
(See page IG-6)

Maximum resistance: 25 kQ per cord

INSPECTION AND ADJUSTMENT OF
ALTERNATOR DRIVE BELT
(See step 3 on page CH-3)

Drive belt tension:
w/ A/C New belt 165 :l; 10 lb

Used belt 84 i 15 lb
w/o A/C New belt 150 :I: 25 lb

Used belt 130 i 25 lb
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INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCE

HINT: Inspect and adjust the valve clearance when the
engine is cold.

1. REMOVE INTERCOOLER
(See steps 13 to 15 on pages TC-9 and 10)

2. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

3. REMOVE EGR VACUUM MODULATOR AND VSV
(See step 20 on page EM-45)

4. REMOVE EGR VALVE AND PIPE
(See step 21 on page EM-45)

5. REMOVE THROTTLE BODY
(See steps 5 to 8 and 9 to 11 on pages Fl-72 and 73)

6. REMOVE CYLINDER HEAD COVER
(See step 34 on page EM-48)

7. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley and align its groove with

timing mark "0" of the No.1 timing belt cover.
(b) Check that the valve lifters on the No.1 cylinder are

loose and valve lifters on No.4 are tight.
If not, turn the crankshaft one revolution (360°) and align
the mark as above.

8. INSPECT VALVE CLEARANCE

(a) Check only those valves indicated.
0 Using a feeler gauge, measure the clearance be-

tween the valve lifter and camshaft.
0 Record the specicifications of the valve clearance

measurements. They will be used later to deter-
mine the required replacement adjusting shim.

Valve clearance (Cold):
Intake 0.1 5 — 0.25 mm (0.006 — 0.010 in.)
Exhaust 0.20 — 0.30 mm (0.008 — 0.012 in.)

(b) Turn the crankshaft one revolution (360°) and align
the mark as above. (See procedure step 7)
Check only the valves indicated as shown.
Measure the valve clearance.
(See procedure step (a))

(C)
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ADJUST VALVE CLEARANCE
(a) Remove the adjusting shim.

0 Turn the crankshaft to position the cam lobe of
the camshaft on the adjusting valve upward.

0 Using SST (A), press down the valve lifter and
place SST (B) between the camshaft and valve
lifter. Remove SST (A).

SST 09248-55010
HINT: Before pressing down the valve lifter, position its
notch toward the spark plug side.

0 Remove the adjusting shim with small screw-
driver and magnetic finger.

(b) Determine the replacement adjusting shim size by
following the Formula or Charts:
0 Using a micrometer, measure the thickness of the

removed shim.
0 Calculate the thickness of a new shim so that the

valve clearance comes within the specified value.
T . . . . . . . . . . Thickness of used shim
A . . . . . . . . . . Measured valve clearance
N . . . . . . . . . . Thickness of new shim

Intake N = T + (A — 0.20 mm (0.008 in.))
Exhaust N = T + (A — 0.25 mm (0.010 in.))
0 Select a new shim with a thickness as close as

possible to the calculated valve.
HINT: Shims are available in twenty-seven sizes in in-
crements of 0.05 mm (0.0020 in.), from 2.00 mm
(0.0787 in.) to 3.30 mm (0.1299 in.).

(c) lnstall a new adjusting shim.
0 Place a new adjusting shim on the valve lifter.
0 Using SST (A), press down the valve lifter and

remove SST (B).
SST 09248-55010
(d) Recheck the valve clearance.
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10. REINSTALL CYLINDER HEAD COVER
(See step 7 on pages EM-66 and 67)

11. REINSTALL THROTTLE BODY
(See steps 2, 3 and 4 to 8 on pages Fl-74 and 75)

12. REINSTALL EGR VALVE AND PIPE
(See step 20 on page EM-69)

13. REINSTALL EGR VACUUM MODULATOR AND VSV
(See step 21 on page EM-70)

14. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS

15. REINSTALLINTERCOOLER
(See steps 11 to 13 on page TC-17)
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Adjusting Shim Selection Using Chart
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Intake valve clearance (Cold)

0.15 — 0.25 mm (0.006 — 0.010 in.)
EXAMPLE: The 2.800 mm (0.1102 in.) shim is in-
stalled, and the measured clearance is 0.450 mm (0.0177
in.). Replace the 2.800 mm (0.1102 in.) shim with a
No.44 shim.
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Adjusting Shim Selection Using Chart
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_.____ A  15: Exhaust valve clearance (Cold):
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E 1 No.42 shim.1.551 -1.575 54 544‘ - l__1
1.515 -1.500 54-i_.3___J

EXAMPLE: The 2.500 mm (0.1102 in.) shim is in-
ks“ stalled, and the measured clearance is 0.450 mm (0.017?

175111-?1.e;.E‘?1z.e4 541 in.). Replace the 2.800 mm (0.1102 in.) shim with a

J.
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Engine Tune-Up,
EM 14 ENGINE MECHANICAL — TOYOTA-Variable Induction System (T-VIS)
 

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING
(See page IG-13)

Ignition timing:
14 — 19° BTDC @ idle
(w/ Terminals TE1 and E1 connected)

INSPECTION OF IDLE SPEED
Idle speed: 800 i 50 rpm

TOYOTA-VARIABLE IN DUCTION
SYSTEM (T-VIS)
INSPECTION OF T-VIS

WARM UP AND STOP ENGINE

Allow the engine to warm up to normal operating tem-
perature.

CONNECT TACHOMETER (See page IG-12)

CONNECT VACUUM GAUGE
Using a 3-way connector, connect the vacuum gauge to
the hose between the VSV and actuator.

INSPECT T-VIS OPERATION
(a) Check that the vacuum gauge indicates vacuum at

idling.

(b) Check that the vacuum gauge indicates zero at
4,200 rpm or more.

HINT: If regular unleaded gasoline is used, the vacuum
gauge also indicates zero below 4,200 rpm.



Idle and/or 2,500 rpm HC/CO
ENGINE MECHANICAL - Concentration Check Method EM-15

2,500 rpm 120 Seconds

O 

Tachometer

. 2.

2 1 3.

ECOI37 EM8144

@ /\_
I_. .4/.2,

HC/CO Meter

(6 fie
KM

IDLE AND/OR 2.500 RPM HC/CO
CONCENTRATION CHECK METHOD

HINT: This check is used only to determine whether or
not the idle HC/CO complies with regulations.

INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Air cleaner installed
(c) All pipes and hoses of air induction system con-

nected
(d) All accessories switched OFF
(e) All vacuum lines properly connected
HINT: All vacuum hoses for EGR systems, etc. should
be properly connected.
(f) EFI system wiring connectors fully plugged
(g) Ignition timing set correctly
(h) Transmission in neutral range
(i) Tachometer and HC/CO meter calibrated and at

hand.

START ENGINE

RACE ENGINE AT 2,500 RPM FOR APPROX. 120
SECONDS

INSERT HC/CO METER TESTING PROBE INTO
TAILPIPE AT LEAST 40 cm (1.3 ft)

CHECK HC/CO CONCENTRATION AT IDLE AND/OR
2.500 RPM
Complete the measuring within three minutes.
HINT: When performing the 2 mode (2,500 rpm and
idle) test, follow the measurement order prescribed by
the regulations.
If the HC/CO concentration at 2,500 rpm does not con-
form to regulations, try the following procedure.
Race the engine again at 2,500 rpm for approx. 1 minute
and quickly repeat steps 4 and 5 above. This may correct
the problem.



Idle and/or 2,500 rpm HC/CO
EM-16 ENGINE MECHANICAL — Concentration Check Method

Troubleshooting
If the HC/CO concentration does not comply with regu-
Iations, perform troubleshooting in the order given be-

(a) Check oxygen sensor operation
(See page Fl-92)

(b) See the table below for possible causes, and then
inspect and correct the applicable causes if neces-

HC CO Problems Causes

High Normal Rough idle 1.

I I 3

Faulty ignition:
0 Incorrect timing
0 Fouled, shorted or improperly gapped plugs
Q Open or crossed high-tension cords
0 Cracked distributor cap
Incorrect valve clearance

Leaky EGR valve
Leaky intake and exhaust valves

Leaky cylinder

High

High

Lovv Rough idle
I (Fluctuating HC reading)

I ‘ 2.

1. Vacuum leaks:
0 PCV hose
0 EGR valve
0 Intake manifold
O T-VIS valve
0 Throttle body
O ISC valve
I Brake booster line

Lean mixture causing misfire

High Rough idle 1.
(Black smoke from exhaust) 2

Restricted air filter

Faulty EFI systems
0 Faulty pressure regulator
0 Clogged fuel return line
0 Defective water temp. sensor
0 Defective air temp. sensor
O Faulty ECU
0 Faulty injector
0 Faulty cold start injector
0 Faulty throttle position sensor
0 Air flovv meter



ENGINE MECHANICAL — Compression Check EM-17

"T1

L“:\i_.-—- “_“\h/ 'fi'____\

____ _r-_-\.\\\ ,

i I 90- ___ -.-I ‘H l/__ gffir /
I“_=_._ _,/;_\/krs. mr »»»»»»            

COMPRESSION CHECK
HINT: If there is lack of power, excessive oil consump-
tion or poor fuel economy, measure the compression
pressure.

WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating tem-
perature.

REMOVE INTERCOOLER
(See steps 13 to 15 on pages TC-9 and 10)

DISCONNECT SOLENOID RESISTOR CONNECTOR

DISCONNECT COLD START INJECTOR CONNECTOR

DISCONNECT DISTRIBUTOR CONNECTOR

REMOVE SPARK PLUGS (See page IG-7)

CHECK CYLINDER COMPRESSION PRESSURE
(a) Insert a compression gauge into the spark plug hole
(b) Fully open the throttle.
(c) While cranking the engine, measure the compres- - _________ -~ - -- /_ _ _

/'“I rrrrrr ~~'"T\"’*r~"=-i A \____\ sion pressu re.--—- .......... __ \ :2 -. -___:i.--;, __/I - ..... is

I .0.

5

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

\\\ HINT: Always use a fully charged battery to obtain en-
rf I gine speed of 250 rpm or more.

/

—i EM8091 NOTICE: This measurement must be done in as short
a time as possible.
Compression pressure:

11.5 kg/cmz (164 psi, 1,128 kPa) or more
Minimum pressure:

9.0 kg/cm‘? (128 psi, 883 kPa)
Difference between each cylinder:

1.0 kg/cmz (14 psi, 98 kPa) or less
(e) If the cylinder compression in one or more cylinders

is low, pour a small amount of engine oil into the
cylinder through the spark plug hole and repeat
steps (a) through (c) for cylinders with low com
pression.
0 If adding oil helps the compression, chances are

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

0 If pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.



EM-18 ENGINE MECHANICAL — Compression Check
 

8. REINSTALL SPARK PLUGS (See page IG-8)
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

9. RECONNECT DISTRIBUTOR CONNECTOR

10. RECONNECT COLD START INJECTOR CONNECTOR

11. RECONNECT SOLENOID RESISTOR CONNECTOR

12. REINSTALLINTERCOOLER
(See steps 11 to 13 on page TC-17)



ENGINE MECHANICAL - Timing Belt EM-19

TIMING BELT
COMPONENTS

No. 2

®w

Timing Belt Tensioner "?‘aI<e Camshaft
Timing Pulley

I --Ieé \‘\\\
“‘\-“‘\\

gr
j

Q7
yf

No. 1 Timing

‘\

‘\\\\\\\\\
-PO
 

F

‘ glaiefiyldler 600 (45 55) Exhaust Camshaft
. ' T' ' P llGasket I I'42° (3°' 41) I mmgU ey

I

Timing (A \ Timing Belt /,
Belt Cover 5 -5-,. 210 (15 21) . -£5

Knock Pin
‘Oi'l Pump Pulley 535  

It e
\=\\\\\i\\\\\\)“‘\ (I

1L@
,_/_7//(9’/

Belt Cover

%//
Il-

%I ~@

Plate
Washer 32 43)

..-~ ~ """"-1".-2» afi Jv )
1-" 440 (32 43)

§.?..,?,,"":' \_//
<9 w GEISKGI  

C\ Crankshaft TimingI 1.1o0I8o.1°3II \//-Q // W Pulley I I
_ I

Q? W Crankshaft gimgneg Ben

Q
Pulley

Ikig-cm*(ft-Ib.I N-m) I : Specified torque
i’ Precoated part
* For use with SST |;M8@63

REMOVAL OF TIMING BELT
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. REMOVE RH FRONT WHEEL

3. REMOVE RH ENGINE UNDER COVER

4. REMOVE ALTERNATOR
(See steps 2 to 6 on page CH-5 and 6)

5. REMOVE INTERCOOLER
(See steps 13 to 15 on pages TC-9 and 10)

6. REMOVE EGR VACUUM MODULATOR AND VSV
(See step 20 on page EM-45)

7. REMOVE EGR VALVE AND PIPE
(See step 21 on page EM-45)

8. REMOVE THROTTLE BODY
(See steps 5 to 8, 10 and 11 on pages Fl-72 and 73)



EM-20 ENGINE MECHANICAL — Timing Belt

p-\s/
EM8115

9. REMOVE PS DRIVE BELT
Loosen the two bolts, and remove the drive belt.

Raise the engine enough to remove the weight from the
ff, *"“TT ___--.)--— engine mounting on the right side.

- , ...e My
wit

7, I L
‘Q ‘T — /A

il I H

EM7336

I 10. SLIGHTLY JACK UP ENGINE

if7I AI»/

/CJ‘Isis-F1.
\~l‘*--..-/"III I I

I

_-""’

/"T1
_________.--

______._.

_.--—-"T

.--
_-—~'-"""-—_.i.,i.--—

z"!-

EM8273

I‘ 11. REMOVE RH ENGINE MOUNTING STAY
L Remove the bolt, nut and mounting stay.

is/2
,. \

//Qglr FTHTMTII /‘Rx

$1
I

EM7874

P 12. REMOVE RH ENGINE MOUNTING INSULATOR

Remove the through bolt two nuts and mountin la-“jg (A tor.

.,,,:;-_;_A%_E_I 13. REMOVE RH ENGINE MOUNTING BRACKET
~/%/;;TT““~j?> Remove the three bolts and mounting bracket.

L/,,\f\ \f”\ ” Q. HINT: Lower the jack and perform the operation with
~"f___fI_.,L- the engine fully down.

OH C (3

1

ac”  
EM8257
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14. REMOVE CYLINDER HEAD COVER
(See step 34 on page EM-48)

15. REMOVE SPARK PLUGS (See page IG-7)

16 REMOVE NO.2 TIMING BELT COVER
Remove the five screws, timing belt cover and gasket.

/ I I 17. SET NO.1 CYLINDER T0 TDC/COMPRESSION
/" \ \ -/ / (a) Turn the crankshaft pulley and align its groove with

.7IIIII‘\
/OI, 43>e \'IIII/I/I

15?‘<

%\43$
—-._____ ___.

4?

/X/

i . EM8093

M \ T //K timing mark "0" of the No.1 timing belt cover.
NOTICE: Always turn the crankshaft clockwise.

/

I II/ by \\I  >4
I

(b) Check that the timing marks of the camshaft timing
M pulleys are aligned with the timing marks of the

/Q) AL

EM8005L

T§;“_';~<\C/;"jg_(__l,—@r3

‘ ,.

f id Iva f

.-v-— )I I /—III\ RI“ .

II _. “" -—-L: -’_\' “ : I“
ILLI-:I_— - j III""?_---- ._ ./'- ' \.

ii i /' —-
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18.

No.3 timing belt cover.
\ If not, turn the crankshaft one revolution (360°).I

REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEYS

HINT:
0 (Re-using timing belt)

Place matchmarks on the timing belt and camshaft
timing pulleys, and place a matchmark on the timing
belt to match the end of the N01 timing belt cover.
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EM-22 ENGINE MECHANICAL — Timing Belt

K String

if
0 (When replacing timing belt tensioner only)

To avoid meshing of the timing belt and timing pulley,
secure one with a string. And place the matchmarks on
the timing belt and RH camshaft timing pulley.

(a) Remove the two bolts and timing belt tensioner.

(b) Remove the timing belt from the camshaft timing
pulley.

REMOVE CAMSHAFT TIMING PULLEYS
(a) Hold the hexagonal wrench head portion of the

camshaft with a wrench, and remove the pulley
mount bolts.

HINT (Intake camshaft timing pulley): Use SST.
SST 09249-63010
(b) Remove the camshaft pulleys and pins.
HINT: Arrange the intake and exhaust timing pulleys.

REMOVE CRAN KSHAFT PULLEY

(a) Using SST, remove the pulley bolt.
SST 09213-54015 (90119-08216) and 09330-00021



ENGINE MECHANICAL —- Timing Belt EM-23

IIT I HINT (When re-using timing belt): After loosening the
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crankshaft pulley bolt, check that the timing belt match-
mark aligns with the end of the No.1 timing belt cover
when the crankshaft pulley groove is aligned with the
timing mark "0" of the No.1 timing belt cover. If the
matchmark does not align, align as follows:

(When matchmark is out of alignment clockwise)
0 Align the matchmark by pulling the timing belt up

on the water pump pulley side while turning the
crankshaft pulley counterclockwise.

0 After aligning the matchmark, hold the timing
belt. And turn the crankshaft pulley clockwise,
and align its groove with timing mark "0" of the
No.1 timing belt cover.

(When matchmark is out of alignment counter-
clockwise)
0 Align the matchmark by pulling the timing belt up

on the No.1 idler pulley side while turning the
crankshaft pulley clockwise.

0 After aligning the matchmark, hold the timing
belt. And turn the crankshaft pulley counterclock-
wise, and align its groove with timing mark "0" of
the No.1 timing belt cover.



EM-24 ENGINE MECHANICAL ~ Timing Belt
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SST

iliir i\
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I‘ll1|

Ii (b) Using SST remove the pulley.{I ,

/1”) SST 09213-31021
,§\\, HINT (When re-using timing belt): Remove the pulley

without turning it.
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21. REMOVE NO.1 TIMING BELT COVER
Remove the six bolts, timing belt cover and gasket.
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) _ _ EM80710

\

I 22. REMOVE TIMING BELT GUIDE
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I 23. REMOVE TIMING BELT

HINT (When re-using timing belt): Draw a direction
I arrow on the timing belt (in the direction of engine revo-

lution), and place matchmarks on the timing belt and
crankshaft timing pulley.
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I T 24. REMOVE NO.1 IDLER PULLEY
Remove the pivot bolt, pulley and plate washer.
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» e an " 25. REMOVE NO.2 IDLER PULLEY//QQ Remove the bolt and pulley.

I if 26. REMOVE CRANKSHAFT TIMING PULLEY
If the pulley cannot be removed by hand, use two screw-
drivers.
HINT: Position shop rags as shown to prevent damage.

I I ““~ 27. REMOVE OIL PUMP PULLEY
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Using SST, remove the nut and pulley.
SST 09616-30011
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MECHANICAL — Timing Belt

INSPECTION OF TIMING BELT
COMPONENTS

. INSPECT TIMING BELT
NOTICE:
0 Do not bend. twist or turn the timing belt inside out.
0 Do not allow the timing belt to come into contact

with oil, water or steam.
0 Do not utilize timing belt tension when installing or

removing the mount bolt of the camshaft timing
pulley.

If there are any defects as shown in the illustrations,
check the following points:
(a) Premature parting

0 Check for proper installation.
0 Check the timing cover gasket for damage and

proper installation.

(b) If the belt teeth are cracked or damaged, check to
see if either the camshaft or water pump is locked.

If there is noticeable wear or cracks on the belt face,
check to see if there are nicks on the side of the idler
puHeylock.

(C)

(d) If there is wear or damage on only one side of the
belt, check the belt guide and the alignment of each
pulley.
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Protrusion /< EM7859

I I I (e) If there is noticeable wear on the belt teeth, check
the timing cover for damage, correct gasket installa-
tion and the foreign material on the pulley teeth.

If necessary, replace the timing belt.

INSPECT IDLER PULLEYS
Check the turning smoothness of the idler pulley.
If necessary, replace the idler pulley.

INSPECT TIMING BELT TENSIONER
(a) Visually check tensioner for oil leakage.
HINT: If there is only a small trace of oil on the seal of
the push rod, the tensioner is all right.
If leakage is found, replace the tensioner.

(b) Hold the tensioner with both hands, and push the
push rod strongly againt the floor or wall to check
that it"doesn't move.

If the push rod moves, replace the tensioner.

(c) Measure the protrusion of the push rod from the
housing end.

Protrusion: 8.5 — 9.5 mm (0.335 — 0.374 in.)
If the protrusion is not as specified, replace the tensioner.
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r

INSTALLATION OF TIMING BELT
SST “/K Q)! (See page EM-1 9)

ifi;
A (3 (a) Align the cutouts of the pulley and shaft, and slide

~ the pulley.
(b) Using SST, install the nut.

\\/T@ \ sst 09013-30011
A \ -~..I§§é,4y If/I W35“ Torque: 355 kg-cm (26 ft-lb. 35 N-m)

Ore X/ 1. INSTALL OIL PUMP PULLEY
0 \ .

\U'

/1

2. INSTALL CRANKSHAFT TIMING PULLEY
) 03 (a) Align the pulley set key with the key groove of the

1 M pulley.
1 tqeme b Slide on the timin pulley facing the flange side

I I inward. 9

ii ‘B
_ _ 5017549,

'\* \l 3. INSTALL NO.2 IDLER PULLEY. . _ y '

$0

I
I

I

Adnesive
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y )/ / Q F (a) Install the pulley with the bolt.
{el%\ §§\L\_;)) ‘c Torque: 440 kg-cm (32 ft-lb, 43 N-m)
@ [(9% X \ . (b) Check that the idler pulley moves smoothly.
5, _..’. , I 1
it I °’l;f»\7II\ I

0/\q I
_ \ ,

NSTALL NO.1 IDLER PULLEY

(a) Apply adhesive to two or three threads of the pivot
bolt.

3‘ 3 3 4. I

I we .. N fig Adhesive: Part No. 08833-00080, THREE BOND 1344,
I - 3%’ LOCTITE 242 or equivalent

V (o) Install the plate washer and pulley with the pivot
if bolt.

I \ Torque: 530 kg-cm (38 ft-lb. 52 N-m)
(c) Check that the pulley bracket moves smoothly.

5 / 5 If I 5. TEMPORARILYINSTALLTIMING BELT

. @
T

. (
EM7620

NOTICE: The engine should be cold.
(a) Using the crankshaft pulley bolt, turn the crankshaft

and position the key groove of the crankshaft timing
pulley upward.
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. I I (b) Remove any oil or water on the crankshaft pulley, oil
/~ pump pulley, water pump pulley, No.1 idler pulley

and No.2 idler pulley. and keep them clean.
I ....,, ‘ (c) Install the timing belt on the crankshaft timing pul-W .».tt<<<'.<<</1...» Iey, oil pump pulley, No.2 idler pulley, water pump

I \ pulley and No.1 idler pulley.
“ _ HINT (When re-using timing belt): Align the match-

- k marks of the crankshaft timing pulley and timing belt, and
I install the belt with the arrow pointing in the direction of

engine revolution.\#IQ'3.
/

g :~-- 1/ EM 3034

II IIIII 6. INSTALL TIMING BELT GUIDE
I 7 ___‘ I Install the guide, facing the cup side outward.

e  1,flui-

""-.“\-\__H '

/

EIVI8O10I

III A ’ IIIIII II INSTALL NO.1 TIMING BELT COVER
(a) Install the gasket to the timing belt cover.
(b) Install the timing belt cover with the six bolts.

/ 6,

\
. we-

"1 I IX‘/I) I I. I
RH /

II'“"“--- " g EM8009

I I I I INSTALL CRANKSHAFT PULLEY
(a) Align the pulley set key with the key groove of the

pulley, and slide on the pulley.
(b) Using SST, install and torque the bolt.
SST 09213-54015 (90119-08216) and 09330-00021
Torque: 1,100 kg-cm (80 ft-lb, 108 N-m)

"1\
SST -...

-'33:»
I

_ ______ __ EM8035

IIIII I I II INSTALL CAMSHAFT TIMING PULLEYS1 9.

IIIIII\ I (a) Using a wrench, turn and align the groove of the
* / CI camshaft with the drilled mark of the No.1 camshaft

I %/ V I bearing cap._- gt) / .

i . . I I er
.\ ,\ -

I \' I i\\,_H\ ///,,_.

II I < W EM8003< ./)5}
K
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(b) Slide the timing pulley onto the camshaft, facing
mark "S" upward.

(c) Align the pin holes of the camshaft and timing pul-
ley, and insert the knock pin.

(d) Hold the hexagonal wrench head portion of the
camshaft with a wrench, and tighten the bolts.

Torque: 600 kg-cm (43 ft-lb, 59 N-m)
420 kg-cm (30 ft-lb, 41 N-m) for SST

HINT (Intake camshaft timing pulley):
0 Use SST.
SST 09249-63010
0 Use a torque wrench with a fulcrum length of 340 mm

(13.39 in.).

SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley, and align its groove with

timing mark "0" of the No.1 timing belt cover.

_ EM3093

0 I (bl I§I?SllLit°t?nI'l?nhgaIILIIIZISIEQ §h§.§I'IIl-Q§?1§"§LI§§§I'§§
I, Q if J ~.\
\‘@'I \'@'l II IIII I////_’________, I.

e e EM§I_3_3_

INSTALL TIMING BELT
HINT (When re-using timing belt):
0 Check that the matchmark on the timing belt matches

the end of the No.1 timing belt cover.
If the matchmark does not align, shift the meshing of the
timing belt and crankshaft timing pulley until they align.
(See page EM-23)
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0 Align the matchmarks of the timing belt and camshaft
timing pulleys.

Remove any oil or water on the camshaft timing
pulley, and keep it clean.

(b) Install the timing belt, checking the tension between
the crankshaft timing pulley and intake camshaft
timing pulley.

(a)

SET TIMING BELT TENSIONER
(a) Using a press, slowly press in the push rod using

100 -1,000 kg (220 - 2,205 lb, 981 - 9,807 N) of
pressure.

(b) Align the holes of the push rod and housing, pass a
1.27 mm hexagon wrench through the holes to keep
the setting position of the push rod.

(c) Release the press.

INSTALL TIMING BELT TENSIONER

(a) Turn the No.1 idler pulley bolt counterclockwise
obtain the specified torque toward the left as far as
the No.1 idler pulley will go. and temporarily install
the tensioner with the two bolts.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)
NOTICE: To apply the correct torque. apply the
torque wrench along the axis through the bolts of the
No.1 idler pulley and exhaust camshaft timing pulley.

(b) Slowly turn the crankshaft pulley 5/6 revolution,
and align its groove with the ATDC 60° mark of the
No.1 timing belt cover.

NOTICE: Always turn the crankshaft clockwise.
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1.9 mm Feeler Gauge //I ' ‘_
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(c) Insert a 1.90 mm (0.075 in.) feeler gauge between
the tensioner body and No.1 idler pulley stopper.

(d) Turn the No.1 idler pulley bolt counterclockwise to
obtain the specified torque.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)
(e) While pushing the tensioner, alternately tighten the

two bolts.
Torque: 210 kg-cm (15 ft-lb, 21 N-m)

(f) Remove the 1.27 mm hexagon wrench from the
tensioner.

(g) Slowly turn the crankshaft pulley one revolution,
and align its groove with the ATDC 60° mark of the
No.1 timing belt cover.

NOTICE: Always turn the crankshaft clockwise.

(h) Turn the No.1 idler pulley bolt counterclockwise
obtain the specified torque.

Torque: 180 kg-cm (13 ft-lb. 18 N-m)
NOTICE: To apply the correct torque. apply the
torque wrench along the axis through the bolts of the
No.1 idler pulley and exhaust camshaft timing pulley.
(i) Using a feeler gauge, check the specified clearance

between the tensioner body and No.1 idler pulley
stopper.

Clearance: 1.80 — 2.20 mm (0.071 — 0.087 in.)
If the clearance is not as specified, remove the tensioner
and reinstall it.

CHECK VALVE TIMING
(a) Slowly turn the crankshaft pulley two revolutions

from TDC to TDC.
NOTICE: Always turn the crankshaft clockwise.
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(b) Check that each pulley aligns with the timing marks
as shown in the figure.

If the marks do not align, remove the timing belt and
reinstall it.

INSTALL NO.2 TIMING BELT COVER/ Twm

I-l;—I3-'-1‘.-;—-_
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IIIITIIIIII'""--:1§/II A
 / I /M

if ~s./-——//\\\_®/.6J
“vi

(/

(a) Install the gasket to the timing belt cover.
(b) Install the belt cover with the five bolts.

INSTALL SPARK PLUGS (See page IG-8)
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

INSTALL CYLINDER HEAD COVER
(See step 7 on pages EM-66 and 67)

18 INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the three bolts.

I‘ Torque: 530 kg-cm (33 ft-lb. 52 N-m)

Q. ("i/:59?0)’;6i>”i’<’/7*f¢t3r..>)\3
_,_.-»—'-"--../_/

_._-—-Z

i

INSTALL RH ENGINE MOUNTING INSULATOR

Install the mounting insulator with the through bolt and
two nuts.ll
Torque:xi

.-"’ —-—-..___________/

_ EM7874

Nut 530 kg-cm (38 ft-lb. 52 N-m)
Through bolt 890 kg-cm (64 ft-lb. 87 N-m)
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I 21. INSTALL PS DRIVE BELT
Install the drive belt with the pivot bolt and adjusting
bolt.

INSTALL TH ROTTLE BODY
(See steps 2, 3 and 5 to 8 on pages Fl-74 and 75)

INSTALL EGR VALVE AND PIPE
(See step 20 on page EM-69)

INSTALL EGR VACUUM MODULATOR AND VSV
(See step 21 on page EM-70)

INSTALL INTERCOOLER

TI T I 20. INSTALL RH ENGINE MOUNTING STAY
- g_-:0 ,_ I Install the mounting stay with the bolt and nut

N I Torque: 140 kg-cm (54 ft-lb. 73 N-m)\ .

(See steps 11 to 13 on page TC-17)

INSTALL ALTERNATOR
(See steps 2 to 6 pages CH-7)

INSTALL RH ENGINE UNDER COVER

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK AND ADJUST DRIVE BELTS
(a) Adjust the alternator drive belt.

(See page CH-2)
Drive belt tension:

w/ A/C New belt
Used belt

w/o A/C New belt
Used belt

(b) Adjust the PS drive belt.
Drive belt tension: New belt

Used belt

INSTALL RH FRONT WHEEL

165 :t10lb
84 1|: 15Ib

150 i 25lb
130 i 20lb

125 ti: 25 lb
80 :1: 20Ib
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I 7 W w _ Eli/12470 I

ADJUSTMENT OF VALVE TIMING
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. REMOVE RH FRONT WHEEL

3. REMOVE RH ENGINE UNDER COVER

4. REMOVE ALTERNATOR
(See steps 2 to 6 on page CH-5 and 6)

5. REMOVE INTERCOOLER
(See steps 13 to 15 on pages TC-9 and 10)

6. REMOVE SPARK PLUGS (See page IG-7)

7. REMOVE NO.2 TIMING BELT COVER
(See step 16 on page EM-21)

8. CHECK CAMSHAFT TIMING PULLEY MARKS
(a) Turn the crankshaft pulley, and align its groove with

timing mark "0" of the No.1 timing belt cover.
NOTICE: Always turn the crankshaft clockwise.

(b) Check that the timing marks of the camshaft timing
pulleys are aligned with the timing mark of the No.3
timing belt cover.

0 lf there is more than one timing pulley tooth be-
tween the timing marks, realign the timing marks
in accordance with step 13.

o i . . . . .\ O 0 If the timing marks are aligned or the difference IS
less than one timing pulley tooth, proceed to step
14.
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9. REMOVE EGR VACUUM MODULATOR AND VSV
(See step 20 on page EM-45)

10. REMOVE EGR VALVE AND PIPE
(See step 21 on page EM-45)

11. REMOVE THROTTLE BODY
(See steps 5 to 8 and 9 to 11 on pages Fl-72 and 73)

12. REMOVE CYLINDER HEAD COVER
(See step 34 on page EM-48)

13. ADJUST CAMSHAFT TIMING PULLEY TIMING
MARKS
(a) Remove the two bolts and timing belt tensioner.

(b) Remove the timing belt from the camshaft timing
puHeys.

(c) Rotate the camshaft with a wrench and align the
dL alignment marks of the camshaft timing pulley an

63? _ No.3 timing belt cover.
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(d) Reinstall the timing belt, checking the tension be-
tween the crankshaft timing pulley and intake
camshaft timing pulley.

NOTICE: Install the timing belt when the engine is
cold.
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(e) Install the timing belt tensioner with the two bolts.
(See steps 12 and 13 on page EM—31)

Torque: 210 kg-cm (15 ft-lb, 21 N-m)

(f) Turn the cranksh
TDC to TDC.

NOTICE: AI

aft pulley two revolutions from

ways turn the crankshaft clockwise.

(g) Check that each pulley aligns with the timing marks
as shown in the figure.

CHECK VALVE TIMING
(a) Using a wrench, turn and align the groove of the

camshaft ' h 'wit the drilled mark of the No.1 camshaft
bearing cap

NOTICE: AIWays turn the crankshaft clockwise.

(b) Next make a note of the crankshaft pulley angle on
the No.1 timing belt cover.

HINT: Perform this check separately for the intak
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‘ I I I I I I I I I , 15. ADJUSTVALVETIMING

(a) Hold the hexagonal wrench head portion of the
camshaft with a wrench, and remove the two
camshaft timing pulley bolts.

HINT (Intake camshaft timing pulley): Use SST.
’ sst 09249-63010

NOTICE: Do not make use of the timing belt tension
when loosening the pulley bolts.- ‘eI,

/1rfl\ \‘Q1XCQ
/T\.'W,_>’

K,-\M

ya.
‘\ I

- EM8259

5% DRxQ,
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I I I I \ 1 (b) Check that the camshaft grooves are aligned with
TH i the drilled mark of the No.1 camshaft bearing cap.
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‘ I I I (c) Using a magnetic finger, remove the knock pin from
HT“ the pin hole of the camshaft timing pulley.Q
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EMBOI3

I I I. If I I I I ‘ (d) Turn the crankshaft pulley, and align its groove with
timing mark "0" of the No.1 timing belt cover.

{so NOTICE: Always turn the crankshaft clockwise.
I ..<.)l-t /7@ \1/ @

,
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. J T‘ EM8093

%
I I I (e) Select one overlapped hole of the camshaft and tim-

“ma ing pulley, and insert the match pin into it.*3 T‘“-"~-- I
I ‘ ~ HINT:

O I 0 If there is not an overlapped hole, rotate the crankshaft
W a little and insert the pin into the nearly overlapped

__ ‘ 0 0 ‘ hole.

Kl

VQ‘

~' \\\\\\\\
M ' 0 By changing the pin hole to the next one, the

I A crankshaft pulley angle can be adjusted by approx. 2°.

0 By changing the pin hole to the next two, the
EM8015‘ crankshaft pulley angle can be adjusted by approx. 5°.. i
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(f) Hold the hexagonal wrench head portion of the
camshaft with a wrench, and install the pulley bolt.

Torque: 600 kg-cm (43 ft-lb, 59 N-m)
420 kg-cm (30 ft-lb. 41 N-m) for SST

HINT (Intake camshaft timing pulley):
0 Use SST.
SST 09249-63010
0 Use a torque wrench with a fulcrum length of 340 mm

(13.39 in.).
NOTICE: Do not make use of the timing belt tension
when tightening the bolt.
(g) Turn the crankshaft clockwise two revolutions from

TDC to TDC.
(h) Recheck the valve timing.

(See step 14 on page EM-37)

REINSTALL NO.2 TIMING BELT COVER
(See step on 15 page EM-32)

REINSTALL SPARK PLUGS (See page IG-8)
Torque: 180 kg-cm (13 ft-lb. 18 N-m)

REINSTALL CYLINDER HEAD COVER
(See step 7 on pages EM-66 and 67)

REINSTALL THROTTLE BODY
(See steps 2. 3 and 5 to 8 on pages Fl-74 and 75)

REINSTALL EGR VALVE AND PIPE
(See step 20 on page EM-69)

REINSTALL EGR VACUUM MODULATOR AND VSV
(See step 21 on page EM-70)

REINSTALL INTERCOOLER
(See steps 11 to 13 on page TC-17)

REINSTALL ALTERNATOR
(See steps 2 to 5 on page CH-7)

REINSTALL RH ENGINE UNDER COVER

REINSTALL RH FRONT WHEEL

RECONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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COMPONENTS (Cont'd)
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REMOVAL OF CYLINDER HEAD
(See pages EM-40 and 41)

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. DRAIN ENGINE COOLANT (See page CO-4)

3. DISCONNECT ACCELERATOR CABLE FROM
THROTTLE BODY

4. REMOVE AIR CLEANER CAP
(See step 7 on page EM-75)

5. REMOVE INTERCOOLER
(See steps 13 to 15 on pages TC-9 and 20)

6. REMOVE ALTERNATOR
(See steps 2 to 6 on pages CH-5 and 6)

7. REMOVE ENGINE UNDER COVER

8. REMOVE SUSPENSION LOWER CROSSMEMBER
(See step 32 on page EM-79)

9. REMOVE FRONT EXHAUST PIPE
(See step 33 on page EM-80)

I R’ I 10. REMOVE RH FRONT ENGINE HANGER AND NO.1
< ALTERNATOR BRACKETtwtRTE g fifl Remove the three bolts, engine hanger and alternator

bracket.

'\
\

EM7892

. ,1 R _. R 11. REMOVE CATALYTIC CONVERTER

(a) Remove the four bolts and RH converter stay.
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I I W 1 I "C I (b) Remove the three bolts and LH converter stay.
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(c) Remove the three bolts, two nuts and catalytic con-
verter. Remove the gasket, retainer and cushion.

(d) Remove the five bolts and front heat insulator.
(e) Remove the four bolts and rear heat insulator.

REMOVE TURBOCHARGER
(See steps 16 to 21 on page TC-10 and 11)

REMOVE THROTTLE BODY
(See steps 5 to 8 and 10 on page Fl-72)

REMOVE COLD START INJECTOR
(See steps 2 to 4 on pages Fl-53 and 54)

REMOVE EXHAUST MANIFOLD
(a) Remove the seven nuts, exhaust manifold and gas-

ket.
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5
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EM7894
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I .

Ci C C (b) Remove the bolt, nut and heat insulator.
16. REMOVE DISTRIBUTOR (See page IG-10)

1 7. DISCONNECT HOSES

(b) Turbocharging pressure sensor hose from intake
manifold.

(a) Brake booster vacuum hose from intake manifold.
. . .

C \/X C CC (c) A/C ASV air hose from No.1 air tube.
I

‘Q

I

L

tiny
e\\Y

\
\ ‘ia-

T}/si@“
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(C) EM811?

T CC I CW I 18. REMOVE NO.2 AIR TUBE
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/'

(a) Disconnect the air hose from the No.1 air tube.
(b) Remove the bolt and No.1 air tube.

‘ ‘ *‘ 19. REMOVE LH ENGINE HANGER
,lQ- Remove the two bolts and engine hanger.

s\.-_-1<. a!,7
/I

N‘Wigs
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Disconnect the EGR VSV connector.
2) I zo. REMOVE EGR VACUUM MODULATOR AND vsv

( (8)
'“'lI|

1

-Q
g3‘ii 7,,”‘.43.;

(1 I EM7897

/

_ EM7903

EIVI7899

I /2 @ A

5?‘-éy. _a. 4 . I.,\, \

-M
I

\ Q.-'
Q I'tiir'//a-

i / _ i if *EM7898

I“ ‘I22

(b) Disconnect the following hoses:
(1) Vacuum hose from EGR valve
(2) Vacuum hose from EGR vacuum modulator

(c) Remove the bolt, vacuum modulator and VSV as-
sembly.

REMOVE EGR VALVE AND PIPE .-
(a) Disconnect the vacuum hose from the EGR valve.
(b) Remove the four bolts, the EGR valve, pipe assem-

bly and two gaskets.

REMOVE VACUUM PIPE
(a) Disconnect the vacuum hose from the vacuum pipe.
(b) Remove the bolt and vacuum pipe.

REMOVE WATER OUTLET
(a) Disconnect the following connectors:

0 Water temperature sender gauge connector
0 Water temperature sensor
0 Cold start injector time switch connector
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\ (1)
%* C r (3) (3) f I cI S \ \~"”0 ( ) Water by-pass pipe hose rom S valve

I II /// H, _, , , x‘ eater water hose

ElVl790‘l

g./EE ’ -Q

:-.

EM7904
. *7’ in-I4’ _

(b) Disconnect the following hoses:
Upper radiator hose

2 Water by-pass hose from water by-pass pipe

‘ I (4)
" _ __".g_l. a ‘4

(5) __ (4) (5) Two EVAP VSV vacuum hoses
I!’

.1, (2) (1)

(c) Remove the two bolts, water outlet and gasket.

REMOVE OIL PRESSURE SWITCH

REMOVE OIL COOLER
(See steps 3 to 6 on pages LU-10 and 11)

I 26. REMOVE WATER BY-PASS PIPE

-. I (3) (H)

\I

(1) Disconnect the following hoses:
I Q I '2‘ (1) Water by-pass hose from cylinder block

W If I I (2) Water by-pass hoses from No.1 air tube
—4'\___ \/\/L (3) Vacuum hose from turbocharging pressure

i@I‘_3IiIo-“ > I VSV
4'/Um. (4) Heater water hose

I uni’

(4) I (2) EMY905
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Q9{QtU

(b) Remove the two bolts, two nuts, water by-pass
pipe, gasket and O-ring.

C 27. REMOVE INTAKE MANIFOLD STAYS

EM7906

Remove the two bolts and manifold stay. Remove the
two manifold stays.
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28. REMOVE NO.1 AIR TUBE
(a) Disconnect the following hoses:

Vacuum hose from intake manifold
Two PS vacuum hoses
Vacuum hose from turbocharging pressure
VSV

(b) Remove the three bolts and air tube.

29. REMOVE T-VIS VACUUM TANK, T-VIS VSV.
TURBOCHARGING PRESSURE VSV AND BRACKET
(a) Disconnect the following connectors:

0 T-VIS VSV connector
0 Turbocharging pressure VSV connector

Disconnect the following hoses:
(1) Vacuum hose (from T-VIS VSV) from T-VIS

actuator
(2) Vacuum hose (from T-VIS vacuum tank) from

intake manifold
Remove the two bolts, the T-VIS vacuum tank, T-
VIS VSV, turbocharging pressure VSV and bracket
assembly.

30. REMOVE INTAKE MANIFOLD AND T-VIS VALVE
(a) Remove the bolt, and disconnect the ground strap.

' r connector.(b) Disconnect the knock senso
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H.“ @§\&- I J

iii ié Lii EMBIOO

I C (c) Remove the four bolts, three nuts, intake manifold,
5* X T-VIS VSV and two gaskets

\
‘fig:

I‘I;->~A/esI“.
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(3?2.I (/8/

~‘~._'¢‘XS
~ "I ‘ Remove the ten screws, seal washers, head cover and

" two gaskets.
.. 03(0) “’

S-QC)

 /ff _ . EM8098

_,. /% (  ' . ., 31. REMOVE RH REAR ENGINE HANGER
qI\ ) L‘ Remove the bolt and engine hanger.

I . , I

32. REMOVE CHARCOAL CANISTER
(See step 20 on page EM-77)

33. REMOVE DELIVERY PIPE AND INJECTORS
(See steps 8 to 13 on pages Fl-59 and 60)

34. REMOVE CYLINDER HEAD COVER

35. REMOVE CAMSHAFT TIMING PULLEYS
(See steps 15 to 19 on pages EM-21 and 22)

36. REMOVE NO.1 IDLER PULLEY
(See step 24 on page EM-24)

H I 37. REMOVE NO.3 TIMING BELT COVERI Q 1 I

Remove the five bolts and timing belt cover.
I I/o \

\. IQ fig“ ‘-C._£
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NOTICE:
0 Support the timing belt. so that the meshing of the

crankshaft timing pulley and timing belt does not
shift.

0 Be careful not to drop anything inside the timing
belt cover.

0 Do not allow the timing belt to come into contact
with oil, water or dust.

REMOVE CAMSHAFTS
Uniformly loosen and remove the ten bearing cap bolts in
several passes in the sequence shown, and remove the
five bearing caps, oil seal and camshaft. Remove the
intake and exhaust camshafts.

REMOVE CYLINDER HEAD
(a) Using SST, uniformly loosen and remove the ten

cylinder head bolts in several passes in the sequence
shown.

SST 09043-38100
NOTICE: Cylinder head warpage or cracking could
result from removing in incorrect order.

(b) Lift the cylinder head from the dowels on the cylin-
der block, and place the cylinder head on wooden
blocks on a bench.

HINT: If the cylinder head is difficult to lift off, pry
between the cylinder head and cylinder block with a
screwdriver.
NOTICE: Be careful not to damage the contact sur-
faces of the cylinder head and cylinder block.
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HINT: Arrange the valve lifters and shims in correctFr0nt L
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Cylinder Head

DISASSEMBLY OF CYLINDER HEAD
(See pages EM-40 and 41)

1. REMOVE VALVE LIFTERS AND SHIMS

order

2. REMOVE VALVES
(a) Using SST, compress the valve spring and remove

the two keepers.
SST 3% SST 09202-70010
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(b) Remove the spring retainer, valve spring, valve and
spring seat.

HINT: Arrange the valves, valve springs, spring seats
and spring retainers in correct order.

(c) Using needle-nose pliers, remove the oil seal.
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INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS
1

2.

A.

B.

C.

CLEAN TOP SURFACES OF PISTONS AND CYLINDER
BLOCK
(a) Turn the crankshaft, and bring each piston to top

dead center (TDC). Using a gasket scraper, remove
all the carbon from the piston top surface.

Using a gasket scraper, remove all the gasket mate-
rial from the top surface of the cylinder block.
Using compressed air, blow carbon and oil from the
bolt holes.

CAUTION: Protect your eyes when using high-com-
pressed air.

(b)

(C)

CLEAN CYLINDER HEAD

Remove gasket material
Using a gasket scraper, remove all the gasket material
from the cylinder block surface.
NOTICE: Be careful not to scratch the cylinder block
contact surface.

Clean combustion chambers
Using a wire brush, remove all the carbon from the com-
bustion chambers.
NOTICE: Be careful not to scratch the cylinder block
contact surface.

Clean valve guide bushings
Using a valve guide bushing brush and solvent, clean all
the guide bushings.
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D. Clean cylinder head
Using a soft brush and solvent, thoroughly clean the
cyhnderhead.

if ~~\.;~A\vi& 0 3. INSPECT CYLINDER HEAD
I L55 fl tnesslg A. Inspect for a

QZ§§§Tfifi§§$H%“““ii“:l- . . . .
~ Using precision straight edge and feeler gauge, measure

l the surfaces contacting the cylinder block, T-VIS valve
and exhaust manifold for warpage.
Maximum warpage:

Cylinder block side 0.20 mm (0.0079 in.)
’=“ T-VIS valve side 0.20 mm (0.0079 in.)
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* P ' Exhaust manifold side 0.30 mm (0.0118 in.)
/. If warpage is greater than maximum, replace the cylinder

3

_ Ii II
i- -if ' '1--r - "In-I ' "'1-av “'lI[lag L head.

B. Inspect for cracks
Using a dye penetrant, check the combustion chambers,
intake ports, exhaust ports and cylinder block surface for
cracks.
If cracked, replace the cylinder head.

I P 4. CLEAN VALVES

Ii \ (a) Using a gasket scraper, chip off any carbon from the
i I valve head.

J (b) Using a wire brush, thoroughly clean the valve.
"\ _\\x ’ ,-J

\ y .

 ~/ J vr-‘;» /
Erviosao,
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5 INSPECT VALVE STEMS AND GUIDE BUSHINGS

AI //,,/

EM7717 EM7714

.._}-T k

\

EMO963 EMO964

-—i-.._)-<-

Old Valve-.._

Tape\ Towel

Li‘ Approx 13 mm

17 _

_ ii

ifE Cf,1_Icr*fi""r*ii0r 33 ‘:5 /5%?-L
ti

(a) Using a caliper gauge, measure the inside diameter
of the guide bushing.

Bushing inside diameter:
6.000 — 6.018 mm (0.2362 — 0.2369 in.)

(b) Using a micrometer, measure the diameter of the
valve stem.

Valve stem diameter:
Intake 5.960 — 5.975 mm

(0.2346 — 0.2352 in.)
Exhaust 5.955 — 5.970 mm

(0.2344 - 0.2350 in.)
(c) Subtract the valve stem diameter measurement from

the guide bushing inside diameter measurement.
Standard oil clearance:

Intake 0.025 — 0.058 mm
(0.0010 — 0.0023 in.)

Exhaust 0.030 -— 0.063 mm
(0.0012 — 0.0025 in.)

Maximum oil clearance:
Intake 0.08 mm (0.0031 in.)
Exhaust 0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the
valve and guide bushing.

IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS
(a) (w/ Snap Ring)

Insert an old valve wrapped with tape into the valve
guide bushing, and break off the valve guide bush-
ing by hitting it with a hammer. Remove the snap
ring.

HINT: Wrap the tape approx. 13 mm (0.51 in.) from the
valve stem end.
NOTICE: Be careful not to damage the valve lifter
hole.

(b) Gradually heat the cylinder head to 80 —100°C (176
~ 212°F).
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(c) Using SST and a hammer, tap out the guide bush-
ing.

SST 09201-70010

(d) Using a caliper gauge, measure the bushing bore
diameter of the cylinder head.

(e) Select a new guide bushing (STD size or O/S 0.05).
If the bushing bore diameter of the cylinder head is
greater than 11.006 mm (0.4333 in.), machine the bush-
ing bore to the following dimension:

11.038 -11.056 mm (O.4346 — 0.4353 in.)
If the bushing bore diameter of the cylinder head is
greater than 11.056 mm (0.4353 in.), replace the cylin-
der head.

(f) Gradually heat the cylinder head to 80 —100°C (176
- 212°F).

(g) Using SST and a hammer, tap in a new guide bush-
ing until the snap ring makes contact with the cylin--
der head.

SST 09201-70010
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(h) Using a sharp 6 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See
page EM-53) between the guide bushing and valve
stem.

INSPECT AND GRIND VALVES
(a) Grind the valve enough to remove pits and carbon.
(b) Check that the valve is ground to the correct valve

face angle.
Valve face angle: 44.5°

(c) Check the valve head margin thickness.
Standard margin thickness: 0.8 -1.2 mm

(0.031 — 0.047 in.)

Minimum margin thickness: 0.5 mm (0.020 in.)
If the margin thickness is less than minimum, replace the
valve.

(d) Check the valve overall length.
Standard overall length:

Intake 105.50 mm (4.1535 in.)
Exhaust 99.55 mm (3.9193 in.)

Minimum overall length:
Intake 104.80 mm (4.1260 in.)
Exhaust 98.85 mm (3.8917 in.)

If the overall length is less than minimum, replace the
valve.

(e) Check the surface of the valve stem tip for wear.
If the valve stem tip is worn, resurface the tip with a
grinder or replace the valve.
NOTICE: Do not grind off more than the minimum.
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5 I I if 8. INSPECT AND CLEAN VALVE SEATS

él
EM7915

I-<:>

E—l WidthR.
if (b)

00-;@556
\ J ( C

!I
i EM0183 EM0635

45°

30° .
I # ;

1.0 ~ 1.4 mm EMO185}

75°
45°fl’

1.0 -1.4 mm EM0186‘

45 _ .3 ~ (a) Using a 45° carbide cutter, resurface the valve seats.
C"="b'de Remove only enough metal to clean the seats.

Check the valve seating position.
Apply a light coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate the valve.
Check the valve face and seat for the following:
0 If blue appears 360° around the face, the valve is

concentric. If not, replace the valve.
0 If blue appears 360° around the valve seat, the

guide and face are concentric. If not, resurface the
seat

0 Check that the seat contact is in the middle of the
valve face with the following width:

1.0 —- 1.4 mm (0.039 — 0.055 in.)

If not, correct the valve seats as follows:
(1 ) If the seating is too high on the valve face, use

30° and 45° cutters to correct the seat.

(2) If the seating is too low on the valve face, use
75° and 45° cutters to correct the seat.
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if 5 if if I (d) Hand-lap the valve and valve seat with an abrasive
compound.

(e) After hand-lapping, clean the valve and valve seat.

INSPECT VALVE SPRINGS
(a) Using a steel square, measure the squareness of the

valve spring.
Maximum squareness: 2.0 mm (0.079 in.)
If the squareness is greater than maximum, replace the
valve spring.

(b) Using a vernier caliper, measure the free length of
the valve spring.

Free length: 44.43 mm (1.7492 in.)
If the free length is not as specified, replace the valve
spnng.

(c) Using a spring tester, measure the tension of the
valve spring at the specified installed length.

Installed tension:
20.5 -- 24.1 kg (45.2 - 53.1 lb. 201 — 236 N)
at 34.4 mm (1.354 in.)

If the installed tension is not as specified, replace the
valve spring.

INSPECT CAMSHAFTS AND BEARINGS

Inspect camshaft for runout
(a) Place the camshaft on \/-blocks.
(b) Using a dial indicator. measure the circle runout at

the center journal.
Maximum circle runout: 0.06 mm (0.0024 in.)
If the circle runout is greater than maximum, replace the
camshaft.



- NE MECHANICAL — Cylinder HeadEM 58 ENGI

EM2011

mllIII—1“°
j j EM2538

I C .

@

'5 \
0)

EM8139

\

Inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height: 41.010 — 41.110 mm

(1.6146 — 1.6185 in.)

Minimum cam lobe height: 39.90 mm (1.5709 in.)
If the cam lobe height is greater than minimum, replace
the camshaft.

Inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter: 26.959 - 26.975 mm

(1.0614 - 1.0620 in.)
If the journal diameter is not as specified, check the oil
clearance.

Inspect camshaft bearings
Check the bearings for flaking and scoring.
If the bearings are damaged, replace the bearing caps and
cylinder head as a set.

Inspect camshaft journal oil clearance

Plastigage /¢% (a) Clean the bearing caps and camshaft journals.
0 of I )x&:; b Place the camshafts on the cylinder head.
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(c) Lay a strip of Plastigage across each of the camshaft

journals.

I _ 1° -?”\}J I (d) Install the bearing caps.
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(See step 2 on page EM-65)

NOTICE Do not turn the camshaft

_- : I \ €___/

 Torque: 190 kg-cm (14 ft-lb. 19 N-m)
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L I if5 if if (e) Remove the bearing caps.

(f) Measure the Plastigage at its widest point.
Standard oil clearance: 0.025 - 0.062 mm

(0.0010 — 0.0024 in.)

Maximum oil clearance: 0.08 mm (0.0031 in.)
If the oil clearance is greater than maximum, replace the
camshaft. If necessary, replace the bearing caps and
cylinder head as a set.
(g) Completely remove the Plastigage.

Inspect camshaft thrust clearance
(a) Install the camshafts.

(See step 2 on page EM-65)
(b) Using a dial indicator, measure the thrust clearance

while moving the camshaft back and forth.
Standard thrust clearance: 0.120 — 0.240 mm

(0.004? - 0.0094 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps and
cylinder head as a set.

INSPECT VALVE LIFTERS AND LIFTER BORES
(a) Using a caliper gauge, measure the lifter bore di-

ameter of the cylinder head.
Lifter bore diameter: 28.000 — 28.021 mm

(1.1024 4 1.1032 in.)

(b) Using a micrometer, measure the lifter diameter.
Lifter diameter: 27.975 - 27.985 mm

(1.1014 — 1.1018 in.)
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(c) Subtract the lifter diameter measurement from the
lifter bore diameter measurement.

Standard oil clearance: 0.015 — 0.046 mm
(0.0006 — 0.0018 in.)

Maximum oil clearance: 0.07 mm (0.0028 in.)
If the oil clearance is greater than maximum. replace the
lifter. If necessary, replace the cylinder head.

INSPECT INTAKE AND EXHAUST MANIFOLDS
(Intake manifold)
Using precision straight edge and feeler gauge, measure
the surface contacting the T-VIS valve for warpage.
Maximum warpage: 0.20 mm (0.0079 in.)
If warpage is greater than maximum, replace the intake
manifold.

(Exhaust manifold)
Using precision straight edge and feeler gauge, measure
the surface contacting the cylinder head for warpage.
Maximum warpage: 0.20 mm (0.0079 in.)
If warpage is greater than maximum, replace the exhaust
manifold.
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3.

INSPECTION OF TOYOTA—VARlABLEINDUCTION SYSTEM (T-VIS)
INSPECT T-VIS VALVE

g COMPONENTS
1.

Inspect for flatness
Using precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder head and intake
manifold for warpage.
Maximum warpage: 0.20 mm (0.0079 in.)
If warpage is greater than maximum, replace the T-VIS
valve.

B. Inspect for operation
(a) With 400 mmhg (15.75 in.Hg, 53.3 kPa) of vacuum

applied to the actuator, check that the control valve
moves smoothly to the fully closed position.

(b) With the vacuum released, check that the control
valve fully opens quickly.

If operation is not as specified, replace the T-VIS valve.

INSPECT VACUUM TANK
(a) Check that air flows from ports.A to B.
(b) Check that air does not flow from ports B to A.

(c) Apply 500 mmHg (19.69 ib.Hg, 66.7 kPa) of vac-
uum to port A, and check that there is no change in
vacuum after one minuite.

If operation is not as specified, replace the vacuum tank.

INSPECT T-VIS VSV (See page Fl-85)
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ASSEMBLY OF CYLINDER HEAD
(See pages EM-40 and 41)

HINT
Thoroughly clean all parts to be assembled

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

0 Replace all gaskets and oil seals with new ones

ENGINE MECHANICAL ~ Cylinder Hea
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INSTALL VALVES
/ (a) Using SST push in a new oil seal_.____\
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SST 09201-41020
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HINT The intake valve oil seal is brown and the ex-
haust valve oil seal is black
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) install the following parts

// Q (1) ValveE)( r w Q; / Spring seat
“lg \g Q) / (3 Valve
 \ (4)

© Spring

Spring retainer

EM7866

I
Upward HINT Install the valve spring facing the white painted

White mark upwardPainted

7 EIVI81129
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(c) Using SST, compress the valve spring and place the
two keepers around the valve stem.

SST 09202-70010

(d) Using a plastic-faced hammer, lightly tap the valve
stem tip to assure proper fit.

INSTALL VALVE LIFTERS AND SHIMS
(a) Install the valve lifter and shim..
(b) Check that the valve lifter rotates smoothly by hand.
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INSTALLATION OF CYLINDER HEAD
.3_

. I (See pages EM-40 and 41)

1.

A.

B

INSTALL CYLINDER HEAD

Place cylinder head on cylinder block
(a) Place a new cylinder head gasket in position on the

cylinder block.
NOTICE: Be careful of the installation direction.
(b) Place the cylinder head in position on the cylinder

head gasket.

Install cylinder head bolts
HINT:
0 The cylinder head bolts are tightened in two progres-

sive steps (steps (b) and (d)).
0 If any cylinder head bolt is broken or deformed, replace

it.
(a) Apply a light coat of engine oil on the threads and

under the heads of the cylinder head bolts.
Using SST, install and uniformly tighten the ten
cylinder head bolts in several passes in the sequence
shown.

SST 09043-38100
Torque: 500 kg-cm (36 ft-lb. 49 N-m)
If any one of the cylinder head bolts does not meet the
torque specification, replace the cylinder head bolt.

(b)

(c) Mark the front of the cylinder head bolt head with
paint.

Retighten the cylinder head bolts 90° in the numer-
ical order shown.
Check that the painted mark is now at a 90° angle to
front.
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l A if if 2. INSTALL CAMSHAFTS
(a) Place the camshaft on the cylinder head with the

No.1 cam lobe facing outward as shown.
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(b) Apply seal packing to the No.1 bearing cap as
shown.

*~ .____ 398' PaC|<"19 Seal packing: Part No. 08826-00080 or equivalent
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rt

EM2252_ s

‘ (c) Install the bearing caps in their proper locations.
l F _
A pt HINT: Each bearing cap has a number and front mark.
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.f_\v,. (d) Apply a light coat of engine oil on the threads and
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| under the heads of the bearing cap bolts.
(e) lnstall and uniformly tighten the ten bearing cap

bolts on one side in several passes in the sequence
shown.
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(f) Apply MP grease to a new oil seal lip.
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(g) Using SST, tap in the two camshaft oil seals.
SST 09223-50010

ADJUST VALVE CLEARANCE (See page EM-9)

Turn the camshaft and position the cam lobe upward
check and adjust the valve clearance.
Valve clearance (Cold):

Intake 0.15 - 0.25 mm (0.006 — 0.010 in.)
Exhaust 0.20 — 0.30 mm (0.008 — 0.012 in.)

INSTALL NO.3 TIMING BELT COVER
Install the No.3 belt cover with the five bolts.
Torque: 90 kg-cm (78 in.-lb. 8.8 N)

INSTALL NO.1 IDLER PULLEY
(See step 4 on page EM-28)

INSTALL CAMSHAFT TIMING PU LLEYS
(See steps 9 to 15 on pages EM-30 to 33)

INSTALL CYLINDER HEAD COVER
(a) Apply seal packing to the cylinder head as shown in

the figure.
Seal packing: Part No. 08826-00080 or equivalent
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if 5 0 \)/ I I I I (b) Install the two gaskets to the head cover.

Q./(Q
® passes.

OK \ _.

Qe ( Tor ue 25k -cm 21 in-lb 25m
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'\ ~‘ (c) Install the head cover with the twelve seal washers
- 3/ and screws. Uniformly tighten the screws in several
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8. INSTALL DELIVERY PIPE AND INJECTORS
(See steps 2 to 7 on pages Fl-64 to 66)

9. INSTALL CHARCOAL CANISTER
(See step 31 on page EM-115)

New Gasket

QQM ‘T98:
i 7 W 7 _ V EM8097

@@

RH Rear Engine Hangefi
I 10. INSTALL RH REAR ENGINE HANGER

@~q~ H, g I / Torque: 195 kg-cm (14ft-lb,19 N-m)
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T-VIS Valve T

New Gasket

A 11. INSTALL T-VIS VALVE AND INTAKE MANIFOLD
I M “T (a) Place a new gasket, the T-VIS valve and the other

xI _ A _ new gasket on the cylinder head.
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I Q I (b) Install the intake manifold with the four bolts and
no three nuts. Uniformly tighten the bolts and nuts in

several passes.
(I{Fl Ty Torque: 195 kg-cm (14 ft-lb, 19 N-m)
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*1 7 12. INSTALL T-VIS VACUUM TANK. T-VIS VSV.
TURBOCHARGING PRESSURE VSV AND BRACKET

Install the T-VIS vacuum tank, T-VIS VSV, tur-
bocharging pressure VSV and bracket assembly
with the two bolts.
Connect the following hoses:
(1) Vacuum hose (from T-VIS VSV) from~T-VIS

actuator
(2) Vacuum hose (from T-VIS vacuum tank) from

intake manifold

///’ J ' 13. INSTALL NO.1 AIR TUBE
/ U

/5if /ll ‘a’///1l I (I V/‘ii’ /l H / I
/Q l / \ ’\

 _ I EIVI8258

Install the air tube with the three bolts.

(b) Connect the following hoses:
(1) Vacuum hose to intake manifold

/,7 I (ll (2) Two PS vacuum hoses
/ 1 l  (3) Vacuum hose to turbocharging pressure VSV

' L

I I I I T 14. INSTALL INTAKE MANIFOLD STAYS
/ Install the manifold stay with the two bolts. Install the

IV two manifold stays
1 n~-=*=/I Torque: 260 kg-cn1 (19 ft-lb, 25 N-m)Q1“? "‘\\_ \

C»qi
‘ I I I I I I 15. INSTALL WATER BY-PASS PIPE

(a) Install a new O-ring to the pipe.
(b) Apply soapy water on the O-ring.
(c) Install a new gasket to the water pump.

Install the water by-pass pipe with the two nuts and' ’ (<1)
/' two bolts.

Torque (Nuts): 80 kg-cm (69 in.-lb, 7.8 N-m)
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T (e) Connect the following hoses:(1)“‘ ___lI ’; (3) (1) Water by-pas hose to cylinder block
Q (2) Water by-pass hoses to No.1 air tube

I I) \/Q B I (3) Vacuum hose to turbocharging pressure VSV
4~ Heater at rhose@_i7l'I-h‘  W 9' (4)

\ ~""1’-ji‘l*"l "I'M _-_./ I"  -»-.r~,, 16. INSTALL OIL COOLER
W (2) (See steps 2 to 4 on pages LU-12 and 13)

_ (4) W g j EM7905

Si/--~fi\ I > I wall)!
idfigr INSTALL WATER OUTLET

‘s. /I ‘ 18'\ ‘ V; (a) Install a new gasket and the water outlet with the

: 17. INSTALL OIL PRESSURE SWITCH

“\
Q

\ Apply adhesive to two or three threads.
4 Adhesive: Part NO. 08333-00083, THREE BOND
Q7 1324 or equivalent

I 9 -é two bolts.
v Torque: 400 kg-cm (29 ft-lb, 39 N~m)

T i 77 EM7904

(b) Connect the following hoses:
1 Upper radiator hose( ). \

\L (2) Water by-pass hose to water by-pass pipe
\.,£-or" (3) Water by-pass pipe hose to ISC valve

“ , I‘ / (4) Heater water hose
.1 i

' ‘~ (5) Two EVAP vsv vacuum hoses
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at I 19. INSTALL VACUUM PIPE

(a) Install the vacuum pipe with the bolt.
I (b) Connect the vacuum hose to the vacuum pipe.

f EM7909

Z if 20. INSTALL EGR VALVE AND PIPE
O Q (a) Install two new gaskets, the EGR valve and pipe

~.4 " "5? assembly with the four bolts.
- .-/X "“ Torque: 195 kg-cm (14 ft-lb, 19 N-m)\-w."'_,L ~._/ gfr-:2:-o @ A

-'4

. (b) Connect the vacuum hose to the EGR valve.

W /ej ‘/ Ies.A
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21. INSTALL EGR VACUUM MODULATOR AND VSV
(a) Install the EGR vacuum modulator and VSV assem-

bly with the bolt.

(b) Connect the following hoses:
T I (2) (1) Vacuum hose to EGR valveIII
---"*’ua»' -

(1 )
EM7897

(2) Vacuum hose to EGR vacuum modulator
U “@':-: _:_. (c) Connect the EGR VSV connector.

22. INSTALL LH ENGINE HANGER
Install the LH engine hanger and reservoir tank with the
two bolts.

“\\\\§\_P0
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(b)

(d) @§I:..'
K

EM8116

Torque:
12 mm head bolt 130 kg-cm (9 ft-lb, 13 N-m)
14 mm head bolt 195 kg-cm (14 ft-lb, 19 N-m)

C C i 23. INSTALL NO.2 AIR TUBE

(a) Install the air tube with the bolt.
(b) Connect the air hose to the No.1 air tube.

24. CONNECT HOSES

(a) Brake booster vacuum hose to intake manifold.
(b) Turbocharging pressure sensor hose to intake mani-

fold.
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C C C (c) A/C ASV air hose to No.1 air tube.
'|

\ Q
L

I q‘\

L

i if W EM8117

\-

-’ \/C I 25. INSTALL DISTRIBUTOR
X W (See steps 1 to 5 on page IG-12)

‘\-

1 / ‘

C CC 26. INSTALL EXHAUST MANIFOLD

‘ C O

s / \

. ’k . .

EM7894

(b) Install a new gasket and the exhaust manifold withD
‘.-..

__/

—¢\
_ ___)_,

..__ J
I./_

If' ‘___ '\ “\~.~

.--‘TC

'\

\
"\
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‘-'5? of
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>_. hi

EM7893
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.-—-Z
_.-—— -_____
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Rear

0 a~"'_/
U

CC’

ll I ‘ Q WI l I5. I y I A
K} ‘ H-:f_._-—~" %'_____\-_;l_

\- %

Front

EM7963

(a) Install the heat insulator with the bolt and nut.

the seven nuts. Uniformly tighten the nuts In several
l \ Cl ..) .~ E ~ passes.

R .. CC 1;".-.:-.-.-;:;i;-_;...._.. ‘ Torque: 530 kg-cm (as ft-lb. 52 N-m)
‘II ‘~.\_\ _ -»*-..__“ ‘ “~ "R...

INSTALL COLD START INJECTOR
(See steps 1 to 3 on page Fl-55)

INSTALL THROTTLE BODY
(See steps 2, 3 and 4 to 8 on pages Fl-74 and 75)

INSTALL TURBOCHARGER
(See steps 5 to 10 on pages TC-15 to 17)

INSTALL CATALYTIC CONVERTER
(a) Install the front heat insulator with the five bolts.
(b) Install the rear heat insulator with the four bolts.
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C (c) Place the cushion, retainer and a new gasket on the
New Gasket ‘ catalytic converter.

(d) Install the catalytic converter with the three bolts
and two nuts.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(e) Install the RH converter stay with the four bolts.
Torque: 600 kg-cm (43 ft-lb, 59 N-m)

(f) Install the LH converter stay with the three bolts.
Torque: 600 kg-cm (43 ft-lb, 59 N-m)

INSTALL NO 1 ALTERNATOR BRACKET AND RH
N ER

31. .
I FRONT ENGINE HA G

@ 7 Install the alternator bracket and engine hanger with the
.l & I three bolts.

\ at I Torque: 400 kg-cm (29 ft-lb. 39 N-m)
@,'fi \

5
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32. INSTALL FRONT EXHAUST PIPE
(See step 18 on page EM-112)

33. INSTALL SUSPENSION LOWER CROSSMEMBER
(See step 19 on page EM-113)

34. INSTALL ALTERNATOR
(See steps 2 to 5 on pages CH-6 and 7)

35. INSTALL INTERCOOLER
(See steps 11 to 13 on page TC-17)

36. INSTALL AIR CLEANER CAP
(See step 44 on pages EM-117)

37. INSTALL ACCELERATOR CABLE, AND ADJUST IT

as.  FILL WITH ENGINE COOLANT (see page co-4)
Capacity (w/ Heater):

6.4 liters (6.8 US qts. 5.6 Imp. qts)

39. START ENGINE AND CHECK FOR LEAKS

40. ADJUST IGNITION TIMING
(See steps 8 to 11 on pages IG-12 and 13)
Ignition timing:

10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)

41. PERFORM ROAD TEST
Check for abnormal noise. shock, slippage, correct shift
points and smooth operation.

42. RECHECK ENGINE COOLANT AND OIL LEVELS



EM-74 ENGINE MECHANICAL —— Cylinder BlOCk
 

CYLINDER BLOCK
COMPONENTS

Piston Ring (No.2 Compression) E. 5 if 5 "Piston Ring (No.1 compression)
‘~‘CiC§‘C’ Piston Ring (Side Rail)Piston Ring (Expander) A A _ *7

_ Piston Pin
Q Snap RIng~~ P 5 P or piston.

—Connecting Rod Bushing
I

Connecting Rod ea o —

. * g
\ Connecting Rod Bearing‘: T * * * 9 :1~100(8o108 I

fir‘;. It4.2 C ¢I

fir

@‘- -CCCC%C\II "

.,,.,,,@ifvie"@’1@t.:;I II.(§'€(l(Ol{

~In‘"U
‘#2F)(‘C-Pia}F

 @-~

_ Cylinder Block I
Connecting Rod Carr» P Rear End Plate

530 (38. 52)
7 O Gasket680 (49. 5 )

PS Pump Bracket .-. CCCC"=i I

RH Engine Mount _ ~ “U " C6 3 CC‘-_ $5)A atQ-I
JBracket

L95 (32 in.-lb, 9.3) . I-.'I--" QC

J “CC C ‘B

ICCC U Q -0 I- i‘ Cra nkshaft
Rear Oil Seal

CC . Gasket C‘ Rear Oil Seal Retainer
Ii

I ran S a Oil Nozzle K (6 l£Ci'0ntkQlil goal A I 93(s1 in.-lb. 9.1) 1‘ \ “‘wY\)

on Pump Q3} (5 )

Crankshaft . % W W —— : is/;ranks,Bhaft-Thrust Washer
‘*-—-ii~— aIn earrng

P Main Bearing Cap

"
Oil Pan Baffle PIate— —

O Gasket P
Oil Strainer P P 9 i

5 : P : ~ G l55(4sin.-Ib.5.4)lI 55 (48in.-lb. 5.4) I G

l uG___,._»=_Ir.»

a/“"C'CCiC_CCCCC
. Oil Pan _ - » “ Q3

0 o k t CC‘ ~’Cas e P :2-\\ 5/“
Drain Plug“: 2 @é

3 l K9-Cm (II-CCClib, N-m) l I Specified torque
O Non-reusable part
‘Ir Precoated part ff jg g _ EM8q02_



ENGINE MECHANICAL -— Cylinder BIOCk EM-75
 

I p , 7 ti}l\ \©s

as 1'“ \ 1 i \
it

|'/ DWI-’ W

'.-3->

,.(£%\t
_.. 1/ ~ 1' F//I

§;'I;)”

7 W _ EM7996

/“-'-’_"“~>/.
/

Q

” i -
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EM7887

U / ‘
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1%is Iat

Fusible
Link
Cassette

Connector

,'_r_____- —\___,.-

Lower
Cover

f y EM78-40

REMOVAL OF ENGINE
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

O F BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. REMOVE HOOD

3. REMOVE ENGINE UNDER COVERS

4. DRAIN ENGINE COOLANT (See page CO-4)

5. DRAIN ENGINE OIL (See page LU-5)

6. DRAIN TRANSAXLE OIL

7. REMOVE AIR CLEANER ASSEMBLY

(a) Disconnect the air flow meter connector.
(b) Disconnect the four air cleaner cap clips.
(c) Disconnect the following hoses:

(1) Air cleaner hose from turbocharger
(2) PCV hose from cylinder head cover
(3) Air hose from air tube

(d) Remove the air cleaner cap, air flow meter assembly
and element.

(e) Remove the three bolts and air cleaner case.

8. DISCONNECT ACCELERATOR CABLE FROM
TH ROTTLE BODY

REMOVE ENGINE RELAY BOX. AND DISCONNECT
ENGINE WIRE CONNECTORS
(a) Remove the two nuts, and disconnect the relay box

from the battery.

(b) Remove the lower cover from the relay box.
(c) Disconnect the fusible link cassette and two con-

nectors of the engine wire from the relay box.
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IQ .._,J21
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E \ine

T In.

iii;I111-

/" ER E I E 10. REMOVE A/C RELAY BOX FROM BRACKET
Remove the A/C relay box from the bracket.

11. REMOVE BATTERY

if if T I 12. REMOVE INJECTOR SOLENOID RESISTOR AND FUEL
PUMP RESISTOR
(a) Disconnect the two connectors.
(b) Remove the bolt, the solenoid resistor and fuel

pump resistor assembly.

13. REMOVE RADIATOR

14. REMOVE RADIATOR RESERVOIR TANK
Remove the two nuts and reservoir tank.

_ _ W amass’

E‘ 15. (w/ CRUISE CONTROL SYSTEM)
REMOVE CRUISE CONTROL ACTUATOR

ix Remove the three bolts, and disconnect the actua-

/

‘*. MX y w,-K} . () o.

$1 Q)

‘ y _ s y 1 ____, (a) Remove the two nuts and actuator cover.

‘* ~.. (b) '
' t r

c Disconnect the actuator connector
Y L (d) Disconnect the cable from the actuator.

_..»

—~.,___x

.\
EM 8000

fix. »“‘i'\\/1 I

69%%
_ y W ervnflsvz

E E E I 16. REMOVE SUSPENSION UPPER BRACE

&\ (a) Remove the two wiper arms.
EH O ‘ '

-T"“‘*--._
r_..

,r---. 1‘

(b) Remove the outside lower windshield moulding.
-__. I (c) Remove the two bolts, four nuts and upper brace.
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i " 17ii R if MK . REMOVE IGNITION -CO-IL i
(a) Disconnect the ignition coil connector.

“R (b) Disconnect the high-tension cord.
X

/
______--—- —--_____

~,‘ (c) Remove the two bolts and ignition coil.

/\‘\ G 1s. DISCONNECT WIRES AND CONNECTORS
J I (a) Check connector.

it (b) lgniter connector.
W842, (c) Ground strap from LH fender apron.

r -._J

/U

if I 19. REMOVE ENGINE WIRE BRACKET
 % I a Disconnect the wire clam from the wire bracket.

'Q 4

€_.=,///”C

. ( ) P
% S) (b) Remove the two bolts and wire bracket.

.___\

/< I/

f .

\7.
\iW

f

--:1

,/ /not
i \§T\\

20. REMOVE CHARCOAL CANISTER

iiifihi ii y (a) Disconnect the two vacuum hoses from the char-
coal canister.

= (b) Remove the two bolts and charcoal canister.

i
y Eivisv1s_

/_

_/. -'

\. D)

'-.
Qtil

‘\B
/r“~ \/\

:1 I'\_"I ‘--- .H\*\‘*‘\_~ /

-—~""T'i§55J Q: .§\ D
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i ii 21. DISCONNECT HEATER HOSES
'. / A 22. DISCONNECT SPEEDOMETER CABLE

I 5/
»\ “i\ (9

7 amass

i _//
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/ y W ll

(9%? MI-._,_____

F, i 23. DISCONNECT FUEL HOSES
CAUTION: Catch leaking fuel in a container.W_.__

24. DISCONNECT CONNECTORS

(a) Engine room wire connector.
... (b) Noise filter connector.

25. REMOVE STARTER (See page ST-2)

EM7881
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E CT‘ 26. REMOVE CLUTCH RELEASE CYLINDER WITHOUT
DISCONNECTING TUBE

/ “X . Remove the four bolts, release cylinder and tube from the
’ \ transaxle.-  /‘iv /Yr?\ A e>

% Q / 9%
i‘\\q 1

i X EM7114‘i

\

\

I ~.
(/ K -._(._ ‘ \., \ \___ /,\Jf\\_|II
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.' _/1
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I
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/, rd”\'\\H\~\.\_T/K\~Hf

‘HI:I I

——E“\ XX
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L _. __

1 . DISCONNECT TRANSAXLE CONTROL CABLES FROM\ y i Q \\ / 27
;~/ig TRAN SAXLE

i x." "Pf \ )

EM8272

\...L?9 is . <1) A

I\§%?7 \
if ~’\II@t‘r'e3\§I//3g)\ Ki

if / /
E//flan‘ (2)

28. DISCONNECT TURBOCHARGING PRESSURE
SENSOR AND A/C ASV FROM BODY
(a) Disconnect the turbocharging pressure sensor.
(b) Disconnect the following hoses:

(1) Two vacuum hoses from A/C ASV
(2) Vacuum hose from turbocharging pressure

sensor
Remove the bolt, and disconnect the turbocharging
pressure sensor and A/C ASV from the body.

(C)
EM7879

/

rm iv O _
.__ A i- O - A

%_f'.i*"_ F5»)? K

R 29. DISCONNECT HOSES
(a) Brake booster vacuum hose from intake manifold.
(b) Turbocharging pressure sensor hose from intake

manifold.

EM8116

30. DISCONNECT ENGINE WIRE

(a) Engine wire clamp from wire bracket on RH fender
apron.

(b) Two cowl wire connectors.
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31. DISCONNECT ENGINE WIRE FROM CABIN
(a) Disconnect the following connectors.

(1) Two engine ECU connectors
(2) Two cowl wire connectors
(3) A/C amplifier connector

‘T

V,

%

1|‘ ,..' C I
En9 ..

Cowl Wire Connector

\ W

Engine ECU Connector

Vii‘s// firQ — A/C Amplifier
Connector

Engine Wire

EM7El28J
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_. III:
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(b) Remove the two nuts, and pull out the engine wire
from the cowl panel.

ER CROSSMEMBER32. REMOVE SUSPENSION LOW
nuts and lower crossmemberi i Remove the four bolts, two‘

ll‘

°°(LP-'1
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ff:
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EMTBBO
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C if E if E 33. REMOVE FRONT EXHAUST PIPE

(a) Loosen the bolt, and disconnect the clamp from the
i ,____.~~5 f bracket.

i_ (I
J,-—'\____.. —-"'

____-_--._»
_ _ -- - /Li'-if y \ er mfkflwy A (b) Remove the two bolts and nuts holding the front

E F _ exhaust pipe to the center exhaust pipe.
I A I ffiiiiii (c) Using a 14 mm deep socket wrench, remove the

I three nuts holding the front exhaust pipe to the cat-
. alytic converter.

(d) Disconnect the support hook on the front exhaust
“"999 pipe from the support bracket, and remove the front

exhaust pipe and two gaskets.

.3
\_,l'____ /_..-..*‘_f~:j_Qirikf

t__
H.

. /’_ -.-‘I "-l /. .
,- \ _.r~*~/ 34. REiviovE DRIVE SHAFTS (See page SA-7)

Ih\,%‘""‘*-~._\\'““~.

.-——*-=~T'/Rx“-~.PT" . ‘K““ \..,£./’-_r\\\\

Eli}

I'ZI—I'mI_/'5
.-"E.-"IIEfir’F I kc)/j\

%;____

35. REMOVE FRONT PROPELLER SHAFT
A \ (See page PR-3)~._____

l"'\ /‘*-'\

A 36. REMOVE DEFLECTOR FROM TRANSFER EXTENSION
. A Q E  H o USING

4' -_
T ' ‘. .. __ I

r ’ J“ » 37. REMOVE DYNAMIC DAMPER FROM TRANSFER
/I EXTENSION HOUSING

7 i g f EM7997 y.

38. REMOVE ALTERNATOR (See pages CH-5 and 6)

i » 39. REMOVE IDLER PULLEY BRACKET AND A/C-\ _ fr _____

FE“ K COMPRESSOR WITHOUT DISCONNECTING HOSES

1R;.>\ @_,(,,,—’/’*'1‘

P%\

H'“\

\ .

(a) Disconnect the A/C compressor connector.
- J-"-¢*"'.?Eii"r A (b) Remove the four bolts and idler pulley bracket, and

%%|,y <Q/, can disconnect the A/C compressor.
/\ -I - '.'.'.'.'...'ii'."_~_-___ _ _. M \ HINT: Put aside the compressor, and suspend it to the

\ filly, ’‘*7’ radiator support with a string.

EM7878

" E E ._ E _ i 40. REMOVE PS PUMP WITHOUT DISCONNECTING..,yi:£/3/,.,,,//7;)/?m H os Es
l_ J /' ' ' 4\‘<\ .- I, (a) Disconnect the two air hoses from the air pipe.

'~§~Y*\{ (b) Remove the PS drive belt.
L f (c) Remove the four bolts, and disconnect the PS pump

( f ' from the engine.
’/C ‘Ii *>//

\

.;
\

1 - c ’ HINT: Put aside the pump and suspend it to the cowl
fi>~»~1~ \ with a string.- _. -- _/.- .

. , I
,. /'

, J’ i EM7877

I EC C C I E y I I I REMOVE ENGINE MOUNTING CENTER MEMBER
/i Q "-\-\____‘_‘_‘_-J/_‘ Remove the eight bolts and center member.

.. Z-Y-/T I
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43.

44.

EM-81

AND BRACKET
(a) Remove the through bolt, nut and mounting insu|a--

tor.
(b) Remove the two bolts and mounting bracket.

P C if g E I I I 42. REMOVE FRONT ENGINE MOUNTING INSULATOR

9

REMOVE REAR ENGINE MOUNTING INSULATOR
AND BRACKET
(a) Remove the through bolt and mounting insulator.
(b) Remove the three bolts and mounting bracket.

REMOVE CATALYTIC CONVERTER
(a) Remove the four bolts and RH converter stay.

(b) Remove the three bolts and LH converter stay.

(c) Remove the three bolts, two nuts, catalytic con-
verter, cushion, retainer and gasket.
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' \

i _ __

P I if E I I if E 45. REMOVE RH ENGINE MOUNTING STAY

_ y i \ it Remove the bolt, nut and mounting stay

Ti \\ K IE l 5/I//E , finalifiiii;i t > i tr»i/L 1. ZL/;J i '3_ /
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REMOVE LH ENGINE MOUNTING STAY
(a) Remove the bolt, nut and mounting stay.
(b) Remove the bolt, and disconnect the ground strap

REMOVE ENGINE AND TRANSAXLE ASSEMBLY
<3-L ‘ i=Roivi VEHICLE

(a) Attach the engine chain hoist to the engine hangers

C I y (b) Remove the through bolt, four bolts and LH mount-
ing insulator.

(c) Remove the three bolts and LH mounting bracket.
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(d) Remove the through bolt, two nuts and RH mount-
ing insulator.

(e) Lift the engine out of the vehicle slowly and care--
fully.

NOTICE: Be careful not to hit the PS gear housing.
(f) Make sure the engine is clear of all wiring, hoses and

cables.
(g) Place the engine and transaxle assembly onto the

stand.

SEPARATE ENGINE AND TRANSAXLE
(See page MT-6)
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PREPARATION FOR DISASSEMBLY
1. REMOVE CLUTCH covER AND oisc
2. REMOVE FLYWHEEL

REMOVE REAR END PLATE
Remove the bolt and end plate.

3.

4. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

5. REMOVE RH ENGINE MOUNTING BRACKET
Remove the three bolts and mounting bracket.

6. REMOVE PS PUMP BRACKET
Remove the three bolts and PS pump bracket.

7. REMOVE TIMING BELT AND PULLEYS
(See pages EM-19 to 25)

8. REMOVE CYLINDER HEAD
(See pages EM-42 to 49)

REMOVE WATER PUMP AND IDLER PULLEY
BRACKET (See pages CO-5 and 6)

9.

REMOVE OIL PAN AND OIL PUMP
(See page LU-8)

10.

11. REMOVE OIL FILTER (See page LU-5)

12. REMOVE OIL COOLER (See page LU-11)

REMOVE KNOCK SENSOR
Using SST, remove the knock sensor.
SST 09816-30010

13.
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DISASSEMBLY OF CYLINDER BLOCK
(See page EM-74)

1. REMOVE REAR OIL SEAL RETAINER

Remove the six bolts, retainer and gasket.

2. CHECK CONNECTING ROD THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the connecting rod back and forth.
Standard thrust clearance: 0.160 — 0.312 mm

(0.0063 — 0.0123 in.)
Maximum thrust clearance: 0.35 mm (0.0138 in.)
If the thrust clearance is greater than maximum, replace
the connecting rod assembly. lf necessary, replace the
crankshaft.

3. REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE
(a) Using a punch or numbering stamp, place the

matchmarks on the connecting rod and cap to en-
sure correct reassembly.

(b) Remove the connecting rod cap nuts.

(c) Using a plastic-faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.

HINT: Keep the lower bearing inserted with the con-
necting cap.
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(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(e) Clean the crank pin and bearing.
(f) Check the crank pin and bearing for pitting and

scratches.
If the crank pin or bearing is damaged replace the bear-

\ ‘ ings. If necessary, grind or replace the crankshaft.
l\ / / .

(g) Lay a strip of Plastigage across the crank pin.

(h) Install the connecting rod cap.
(See step 7 on page EM-106)

Torque: 680 kg-cm (49 ft-lb. 67 N-m)
NOTICE: Do not turn the crankshaft.

M (i) Remove the connecting rod cap.
/M/T (See procedures (b) and (c) above)
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(j) Measure the Plastigage at its widest point.
Standard oil clearance:

STD 0.024 — 0.055 mm
(00009 - 0.0022 in.)

u/s 0.25 0.023 - 0.069 mm
(00009 - 0.0027 in.)

Maximum oil clearance: 0.08 mm (0.0031 in.)
If the oil clearance is greater than maximum, replace the
bearings. lf necessary, grind or replace the crankshaft.

HINT: If using a standard bearing, replace it with one
having the same number marked on the connecting rod
cap. There are three sizes of standard bearings, marked
"1 "2" and "3" accordingly.
Standard sized bearing center wall thickness:

Mark "1" 1.484 — 1.488 mm
(0.0584 — 0.0586 in.)
1.488 -1.492 mm
(0.0586 - 0.0587 in.)
1.492 - 1.496 mm
(0.0587 - 0.0589 in.)

(k) Completely remove the Plastigage.

Mark "2"

Mark "3"

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES
(a) Using a ridge reamer, remove all the carbon from the

top of the cylinder.
(b) Cover the connecting rod bolts.

(See page EM-86)
(c) Push the piston, connecting rod assembly and up-

per bearing through the top of the cylinder block.

HINT:
0 Keep the bearings, connecting rod and cap together.
0 Arrange the piston and connecting rod assemblies in

correct order.

CHECK CRANKSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.
Standard thrust clearance: 0.020 - 0.220 mm

(0.0008 — 0.0087 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace
the thrust washers as a set.
Thrust washer thickness: 2.440 — 2.490 mm

(0.0961 — 0.0980 in.)
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6. REMOVE MAIN BEARING CAPS AND CHECK OIL
I CLEARANCE

(a) Remove the main bearing cap bolts.

Using the removed main bearing cap bolts, pry the
main bearing cap back and forth, and remove the
main bearing caps, lower bearings and lower thrust
washers (No.3 main bearing cap only).

HINT:
0 Keep the lower bearing and main bearing cap together.
0 Arrange the main bearing caps and lower thrust wash-

ers in correct order.

(b)

(c) Lift out the crankshaft.
HINT: Keep the upper bearing and upper thrust wash-
ers together with the cylinder block.

(d) Clean each main journal and bearing.
(e) Check each main journal and bearing for pitting and

scratches.
If the journal or bearing is damaged, replace the bearings.
If necessary, grind or replace the crankshaft.

(f) Place the crankshaft on the cylinder block.
(g) Lay a strip of Plastigage across each journal.



ENGINE MECHANICAL — Cylinder Block EM-89

C I E P I P R R (h) Install the main bearing caps.
‘Q '14 (See step 5 on page EM-105)

Torque: 600 kg-cm (43 ft-lb. 59 N-m)
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Mark /_ Bearing I 2 3

NOTICE. Do not turn the crankshaft
3/!)

(i) Remove the main bearing caps.
(See procedures (a) and (b) above)

(j) Measure the Plastigage at its widest point.
_ Standard clearance:

0.025 — 0.044 mm
(0.0010 — 0.0017 in.)
0.021 — 0.061 mm
(0.0008 - 0.0024 in.)
0.015 — 0.034 mm
(0.0006 — 0.0013 in.)
0.029 — 0.069 mm
(0.0011 — 0.0027 in.)

Maximum clearance: 0.08 mm (0.0031 in.)
HINT: If replacing the cylinder block subassembly, the
bearing standard clearance will be:

NO.3 0.027 — 0.054 mm
(0.0011 — 0.0021 in.)

Others 0.017 — 0.044 mm
(0.0007 — 0.0017 in.)

If the oil clearance is greater than maximum, replace the
bearings. If necessary, grind or replace the crankshaft.
HINT: If using a standard bearing, replace it with one
having the same number. If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers imprinted on the cylinder
block and crankshaft, then select the bearing with the
same number as the total. There are five sizes of standard
bearings, marked "1 "4" and "5" accordingly.

No.3 STD

U/S 0.25

Others STD

U/S 0.25

E Number marked
i , , g .

Cylinder block I 1 2 3

1, 2, 3, 4 or 5 \
A $31131 EXAMPLE: Cylinder block "2" + Crankshaft "1"\__ r,.\ _

A . , EM765? = Bearing "3"
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(Reference)
Cylinder block main jour

Mark "1"

Mark "2"

Mark "3"

Mark "0"

Mark "1"

Mark "2"

Standard sized bearing c
No.3 Mark "1 "

Mark "2"

Mark "3"

Mark "4"

Mark "5"

Others Mark "1"

Mark "2"

Mark "3"

Mark "4"

Mark "5"

3 (k) Completely remove th

7. REMOVE CRANKSHAFT
’ (a) Lift out the crankshaft

(b) Remove the upper bearings and upper thrust wash
ers from the cylinder

HINT: Arrange the main bearing caps, bearings and

nal bore diameter:
59.020 — 59.026 mm
(2.3236 — 2.3239 in.)
59.026 — 59.032 mm
(2.3239 - 2.3241 in.)
59.032 - 59.038 mm
(2.3241 — 2.3243 in.)

Crankshaft journal diameter:
54.998 — 55.003 mm
(2.1653 - 2.1655 in.)
54.993 — 54.998 mm
(2.1651— 2.1653 in.)
54.988 — 54.993 mm
(2.1649 - 2.1651 in.)
enter wall thickness
1.992 - 1.995 mm
(0.0784 — 0.0785 in
1.995 -1.998 mm
(0.0785 — 0.0787 in
1.998 - 2.001 mm
(0.0787 - 0.0788 in
2.001 - 2.004 mm
(0.0788 - 0.0789 in
2.004 - 2.007 mm
(0.0789 - 0.0790 in
1.997 - 2.000 mm
(0.0786 — 0.0787 in
2.000 — 2.003 mm
(0.0787 - 0.0789 in
2.003 - 2.006 mm
(0.0789 - 0.0790 in
2.006 —- 2.009 mm
(0.0790 — 0.0791 in
2.009 - 2.012 mm
(0.0791 - 0.0792 in

e Plastigage.

block.

thrust washers in correct order.

REMOVE OIL NOZZLES ( See page LU-14)

)

)

)

)

)

)

)

)

)

)
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INSPECTION OF CYLINDER BLOCK
1. CLEAN CYLINDER BLOCK
A. Remove gasket material

Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

B. Clean cylinder block
Using a soft brush and solvent, thoroughly clean the
cylinder block.

2. INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head gasket for
warpage.
Maximum warpage: 0.05 mm (0.0020 in.)
lf warpage is greater than maximum, replace the cylinder
block.

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES

Visually check the cylinder for vertical scratches.
If deep scratches are present, replace the cylinder block.

QI if 4. INSPECT CYLINDER BORE DIAMETER
HINT There are three sizes of the standard cylinder
bore diameter, marked "1 "2" and "3" accordingly. The
mark is stamped on the top of the cylinder block.
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Using a cylinder gauge, measure the cylinder bore di-
®Thru$t ameter at positions A, B and C in the thrust axial direc-

Direction tionS_
FY0111 t '

(0.39 in.) y Maximum diameter:

1? .4-'0.

\0
’j€-"/’.t;;::>

\,..

5 we 5

‘--._____ __...-"’

/’--did:

A ' l - _@DT:gCtiOn i Standard diameter.
IVI8I'I( "1"

10 mm .. HA (O39 in.) Mark 2

B Middle Mark "3"

C 10 mm

((0

EM2548
EM0086

86.000 — 86.010 mm
(3.3858 - 3.3862 in.)
86.010 — 86.020 mm
(3.3862 — 3.3866 in.)
86.020 — 86.030 mm
(3.3866 - 3.3870 in.)
86.23 mm (3.3949 in.)

If the diameter is greater than maximum, replace the
cylinder block.

If C E E E” E 5. REMOVE CYLINDER RIDGE

Tir at @@@i“oi_i-P/iiQ _
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EM7932
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EM7980

If the wear is less than 0.2 mm (0.008 in.), using a ridge
reamer grind the top of the cylinder

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES
1. CHECK FIT BETWEEN PISTON AND PISTON PIN

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

2. REMOVE PISTON RINGS
2 (a) Using a piston ring expander, remove the two com-
" pression rings.Q).
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(b) Remove the two side rails and oil ring expander by
hand.

HINT: Arrange the rings in correct order only.

3. DISCONNECT CONNECTING ROD FROM PISTON

(a) Using a small screwdriver, pry out the two snap
rings.

(b) Gradually heat the piston to 80 — 90°C (176 --
194°F).

(c) Using plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting
rod.

HINT:
0 The piston and pin are a matched set.
0 Arrange the pistons, pins, rings, connecting rods and

bearings in correct order.
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INSPECTION OF PISTON AND CONNECTING
ROD ASSEMBLIES
1. CLEAN PISTON

(a) Using a gasket scraper, remove the carbon from the
piston top.

"7 g_ I 11"“ (b) Using a groove cleaner or broken ring, clean the
//C‘ piston ring grooves.

 %REE
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(c) Using solvent and a brush, thoroughly clean the
piston.

T“ “"' NOTICE: Do not use a wire brush.
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INSPECT PISTON

A. Inspect piston oil clearance
HINT: There are three sizes of the standard piston di-
ameter, marked "1 "2" and "3" accordingly. The mark is
stamped on the piston top.
(a) Using a micrometer, measure the piston diameter at

right angles to the piston pin center line, 30.1 mm
(1.185 in.) from the piston head.

Piston diameter:
Mark "1" 85.920 — 85.930 mm

(3.382? — 3.3831 in.)
85.930 - 85.940 mm
(3.3831 — 3.3835 in.)
85.940 — 85.950 mm
(3.3835 -— 3.3839 in.)

Mark "2"

Mark "3"
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(b) Measure the cylinder bore diameter in the thrust
directions.
(See step 4 on page EM-92)

(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.

Standard oil clearance: 0.070 -— 0.090 mm
(0.0028 — 0.0035 in.)

Maximum oil clearance: 0.110 mm (0.0043 in.)
If the oil clearance is greater than maximum, replace all
the four pistons. If necessary, replace the cylinder block.

HINT (Use new cylinder block): Use a piston with the
same number mark as the cylinder bore diameter marked
on the cylinder block.

Inspect piston ring groove clearance
Using a feeler gauge, measure the clearance between
new piston ring and the wall of the piston ring groove.
Ring groove clearance:

No.1 0.040 -— 0.080 mm
(0.0016 -— 0.0031 in.)

No.2 0.030 — 0.070 mm
(0.0012 — 0.0028 in.)

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

Inspect piston ring end gap
(a) Insert the piston ring into the cylinder bore.
(b) Using a piston, push the piston ring a little beyond

the bottom of the ring travel, 100 mm (3.94 in.) from
the top of the cylinder block.
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(c) Using a feeler gauge, measure the end gap.
Standard end gap:

No.1 0.330 — 0.550 mm
(0.0130 — 0.021 7 in.)

No.2 0.450 - 0.670 mm
(0.0177 — 0.0264 in.)

Oil (Side rail) 0.200 — 0.600 mm
(0.0079 — 0.0236 in.)

Maximum end gap:
No.1 0.85 mm (0.0335 in.)
No.2 0.97 mm (0.0382 in.)
Oil (Side rail) 0.90 mm (0.0354 in.)

If the end gap is greater than maximum, replace the pis--
ton ring. If the end gap is greater than maximum, even
with a new piston ring, replace the cylinder block.

T I I I I T D. Inspect piston pin fit

At 60°C (140°F), you should be able to push the piston
pin into the piston pin hole with your thumb.

INSPECT CONNECTING ROD

Inspect connecting rod alignment
Using rod aligner and feeler gauge, check the connecting
rod alignment.

0 Check for bending.
Maximum bending:

0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
if bend is greater than maximum, replace the connecting
rod assembly.

0 Check for twist.
Maximum twist:

0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connecting
rod assembly.
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I 5 ' I ii A I I B. Inspect piston pin oilclearance
(a) Using a caliper gauge, measure the inside diameter

of the connecting rod bushing.\e.
; Bushing inside diameter: 22.005 — 22.017 mm

(0.8663 -— 0.8668 in.)

(b) Using a micrometer, measure the piston pin diame-
ter.

Piston pin diameter: 21.997 —- 22.009 mm
§“',|r' (0.8660 — 0.8665 in.)

(c) Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.

Standard oil clearance: 0.005 - 0.011 mm
(0.0002 — 0.0004 in.)

Maximum oil clearance: 0.05 mm (0.0020 in.)
If the oil clearance is greater than maximum, replace the
bushing. If necessary, replace the piston and piston pin
as a set.

7 C. If necessary, replace connecting rod bushing
1 (a) Using SST and a press, press out the bushing.
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EM1321

L)

Oil Hole

(D
7

EM7329

SST 09222-30010

(b) Align the oil holes of a new bushing and the con--
necting rod.

(c) Using SST and a press, press in the bushing.
SST 09222-30010
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( d) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see step B above)
between the bushing and piston pin.

, (e) Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil, and push it into
the connecting rod with your thumb.
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INSPECTION AND REPAIR OF CRANKSHAFT
INSPECT CRANKSHAFT FOR RUNOUT
(a) Place the crankshaft on V-blocks.
(b) Using a dial indicator, measure the circle runout at

the center journal.
Maximum circle runout: 0.06 mm (0.0024 in.)
If the circle runout is greater than maximum, replace the
crankshaft.

INSPECT MAIN JOURNALS AND CRANK PINS
(a) Using a micrometer, measure the diameter of each

main journal and crank pin.
Main journal diameter:

STD size 54.988 — 55.003 mm
(2.1653 — 2.1655 in.)

U/S 0.25 54.745 - 54.755 mm
(2.1 553 — 2.1 557 in.)

Crank pin diameter:
STD size 47.985 — 48.000 mm

(1.8892 — 1.8898 in.)
U/S 0.25 47.745 - 47.755 mm

(1.8797 — 1.8801 in.)
if the diameter is not as specified, check the oil clearance
(See pages EM-85 to 89). If necessary, grind or replace
the crankshaft.
(b) Check each main journal and crank pin for taper and

out-of-round as shown.
Maximum taper and out-of-round: 0.02 mm

(0.0008 in.)

If the taper and out-of-round is greater than maximum,
replace the crankshaft.

IF NECESSARY. GRIND AND HONE MAIN JOURNALS
AND/OR CRANK PINS

Grind and hone the main journals and/or crank pins to
the finished undersized diameter (See procedure step 2).
Install new main journal and/or crank pin undersized
bearings.
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REPLACEM ENT OF CRANKSHAFT OIL SEALS
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EMO282 EM7541
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§_.//
Cut Position

O 959;vrC.-”€'I“

/li‘ii
ii‘

\\\\\.\ /71

i/.-.
SST C

HINT: There are two methods (A and B) to replace the
oil seal which are as follows:

REPLACE CRANKSHAFT FRONT OIL SEAL

If oil pump is removed from cylinder block:
(a) Using a screwdriver and hammer, tap out the oil

seal.

(b) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the oil pump case edge.

SST 09226-10010
(c) Apply MP grease to the oil seal lip.

If oil pump is installed to the cylinder block:
(a) Using a knife, cut off the oil seal lip.
(b) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

(c) Apply MP grease to a new oil seal lip.
(d) Using SST and a hammer, tap in the oil seal until its

surface is flush with the oil pump case edge.
SST 09226-10010 -
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REPLACE CRAN KSHAFT REAR OIL SEAL

If rear oil seal retainer is removed from cylinder block:
(a) Using a screwdriver and hammer, tap out the oil

seal.

(b) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the rear oil seal edge.

SST 09223-63010
(c) Apply MP grease to the oil seal lip.

If rear oil seal retainer is installed to cylinder block:
(a) Using a knife, cut off the oil seal lip.
(b) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

(c) Apply MP grease to a new oil seal lip.
(d) Using SST and a hammer, tap in the oil seal until its

surface is flush with the rear oil seal retainer edge.

SST 09223-63010
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4/T'*\
T ASSEMBLY OF PISTON AND CONNECTING

EM7949

\
w—c731{
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EM7982

Front Mark
(Cavity)

l Fornt Mark
(Protrusion)

/\
£9‘;/

EM7930

I
l

X

v;-‘I*'-
4.I__

‘'1'}

EM7931

ROD ASSEMBLIES
1. ASSEMBLE PISTON AND CONNECTING ROD

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

HINT: Be sure that end gap of the snap ring is not
aligned with the pin hole cutout portion of the piston.

(b) Gradually heat the piston to 80 — 90°C (176 —
194°F).

(c) Coat the piston pin with engine oil.
(d) Align the front marks of the piston and connecting

rod, and push in the piston pin with your thumb.

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

HINT: Be sure that end gap of the snap ring is not
aligned with the pin hole cutout portion of the piston.

INSTALL PISTON RINGS

(a) Install the oil ring expander and two side rails by
hand.
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ASSEMBLY OF CYLINDER BLOCK
(See page EM-74)

No. 3

23.0 mm

Others

I Ueritsq--re
19.2 mm

EM6948j

w- l\
w....55 /

l I

EM 7926

Mark
1, 2. 3. 4 o‘(I%‘-1'

{

Y {I

"' AK-'1

7 EM7-4397‘

PA
T\\ .,r,

W

HINT:
0 Thoroughly clean all parts to be assembled.
0 Before installing the parts, apply new engine oil to all

sliding and rotating surfaces.
0 Replace all gaskets, O-rings and oil seals with new

parts.

INSTALL OIL NOZZLES (See page LU-14)

INSTALL MAIN BEARINGS

HINT: '
0 Main bearings come in widths of 19.2 mm (0.756 in.)

and 23.0 mm (0.906 in.). Install the 23.0 mm (0.906
in.) bearings in the No.3 cylinder block journal posi-
tion with the main bearing cap. Install the 19.2 mm
(0.756 in.) bearings in the other positions.

0 Upper bearings have an oil groove and oil holes; lower
bearings do not.

(a) Align the bearing claw with the claw groove of the
cylinder block, and push in the five upper bearings.

(b) Align the bearing claw with the claw groove of the
main bearing cap, and push in the five lower bear-
ings.

HINT: A number is marked on each main bearing cap to
indicate the installation position.

INSTALL UPPER THRUST WASHERS
Install the two thrust washers under the No.3 journal
position of the cylinder block with the oil grooves facing
outward.
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4. PLACE CRANKSHAFT ON CYLINDER BLOCK

5. INSTALL MAIN BEARING CAPS AND LOWER THRUST
WASHERS
(a) Install the two thrust washers on the No.3 bearing

cap with the grooves facing outward.

(b) Install the five main bearing caps in their proper
locafions.

HINT: Each bearing cap has a number and front mark.

under the heads of the main bearing caps.
(d) Install and uniformly tighten the ten bolts of the

main bearing caps in several passes in the sequence
shown.

(c) Apply a light coat of engine oil on the threads and

Torque: 600 kg-cm (43 ft-lb, 59 N-m)
(e) Check that the crankshaft turns smoothly.
(f) Check the crankshaft thrust clearance.

(See step 5 on page EM-87)

i7 6. INSTALL PISTON AND CONNECTING ROD
K ASSEMBLIES

(a) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.7’

‘ 77/  if .

1 / / / I/,;\' EM2082



EM-106 ENGINE MECHANICAL - Cylinder BlOCk

"C CC (b) Using a piston ring compressor, push the correctly
.Front numbered piston and connecting rod assemblies
Mark 7,77 into each cylinder with the front mark of the piston

i(Cavitv) facing forward.

Front r “I”

X!

\CCi - 0)I

_..\7..M...‘aim-‘QQ\s \., 77.7_

e\

EM8055 EM1933

CCC 7 C 7. INSTALL CONNECTING ROD CAPS
Front Mark 9 l (a) Match the numbered connecting rod cap with the

i(Pr0Iru$i0n) K connecting rod.
/ {D

/ I . (b),__ Install the connecting rod cap with the front mark
C facing forward.

-=' I
-oiij is

"- S \/ 7777fi7EM7985
@\\§‘

C C (c) Apply a light coat of engine oil on the threads and
. under the cap nuts.Q.

(d) Using SST, install and alternately tighten the cap
/“' H» nuts in severall W passeso -iv ~

I f*\ (CC-‘(Q Tor ' 680 k - - -7 , - que. g cm (49 ft lb, 67 N m)
I X I, (e) Check that the crankshaft turns smoothly.
I I I (f) Check the connecting rod thrust clearance.

C\ / (See step 2 on page EM-85)its /SW
C CC C C 8. INSTALL REAR OIL SEAL RETAINER

7 X77 Install a new gasket and the retainer with the six bolts.
i P Torque: 95 kg-cm (82 in.-lb. 9.3 N-m)

x //

' )4/»4- ,.
.\

:9 * _7 '
___.-—I-’W4-. O

7 EM7349
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T i POSTASSEMBLY
1. INSTALLKNOCKSENSOR

Using SST, install the knock sensor.
SST 09816-30010
Torque: 450 kg-cm (33 ft-lb. 44 N-m)

2. INSTALL OIL COOLER (See pages LU-12 and 13)

3. INSTALL OIL FILTER (See page LU-5)

4. INSTALL OIL PUMP AND OIL PAN
(See page LU-9)

5. INSTALL WATER PUMP AND IDLER PULLEY
BRACKET
(See pages CO-6 and 7)

6. INSTALL CYLINDER HEAD (See pages EM-64 to 72)

7. INSTALL PULLEYS AND TIMING BELT
(See pages EM-28 to 32)

8. INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the three bolts.
Torque: 530 kg-cm (38 ft-lb, 52 N-m)

9. INSTALL PS PUMP BRACKET
Install the PS pump bracket with the three bolts.
Torque: 440 kg-cm (32 ft-lb, 43 N-m)

10. REMOVE ENGINE STAND

11. INSTALL REAR END PLATE
Torque: 95 kg-cm (82 ft-lb, 9.3 N-m)



EM-108 ENGINE MECHANICAL - Cylinder Block

K

\\
7 7 EM7333

‘-.__

_.\_,,._

.._,-

 ~@‘“”\

I\:.%%‘t%/:>:QF’
 

‘§

77) EM8260

1 2. INSTALL FLYWHEEL
(a) Apply adhesive to two or three threads of the mount

bolt end.
Adhesive: Part No. 08833-00070. THREE BOND 1324

or equivalent

(b) Install the flywheel on the crankshaft.
(c) Install and uniformly tighten the mount bolts in sev-

eral passes in the sequence shown.
Torque: 1,100 kg-cm (80 ft-lb, 108 N-m)

13. INSTALL CLUTCH DISC AND COVER
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C C C INSTALLATION OF ENGINE
ASSEMBLE ENGINE AND TRANSAXLE
(See page MT-6)

1.
._ .1 /

2. INSTALL ENGINE AND TRANSAXLE ASSEMBLY IN
VEHICLE

/ (a) Attach the engine chain hoist to the engine hangers.
(b) Lower the engine into the engine compartment. Tilt

the transaxle downward, lower the engine and clear
. E"’"8?5i the LH mounting.

NOTICE: Be carefui not to hit the PS gear housing.

“Q
_; ‘ii

(H) (c) Keep the engine level, and align RH and LH mount--
ings with the body bracket.

./l
CW

EM8420

ffie 
\ --9 /z A/, \

 \‘li- .,,,  .27

C (d) Attach the RH mounting insulator to the mounting
bracket and body, and temporarily install the
through bolt and two nuts.

7777.

7 EM7874

‘Ci.C‘~§l:*7li.W/ -P A5- :325%‘E359 \\;4)C\\/I\

? C (e) Install the LH mounting bracket to the transaxle
7 Q case with the three bolts.

Torque: 530 kg-cm (38 ft-lb, 52 N-m)

“*-t‘/___‘
--

7 EM7876 (f) Attach the LH mounting insulator to the mounting
7 bracket and body with the through bolt and four

/C

I I bolts. Tighten the bolts.
Torque:

Bolt 650 kg-cm (47 ft-lb, 63 N-m)
Through bolt 890 kg-cm (64 ft-lb, 87 N-m)

(g) Tighten the through bolt and two nuts of the RH
mounting insulator.

j.C'1jf“F@

L,Q.
CC Torque:

Nut 530 kg-cm (38 ft-lb, 52 N-m)
» /Qfils Through bolt 390 kg-cm (64 ft-lb, 87 N-m)

EW922 (h) Remove the engine chain hoist from the engine.1



EM-110 ENGINE MECHANICAL — Cylinder Bl0Ck

CC \,-_-. C C CC C 3. INSTALLRH ENGINE MOUNTING STAY1)
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Install the mounting stay with the bolt and nut.
N , Torque: 740 kg-cm (54 ft-lb. 73 N-m)
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C C C CC C 4. INSTALL LH ENGINE MOUNTING STAY
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Install the mounting stay with the bolt and nut.
Torque. 210 kg-cm (15 ft-lb. 21 N-m)

CONNECT GROUND STRAP
Connect the ground strap to the transaxle with the bolt.

INSTALL CATALYTIC CONVERTER

(a) Place new cushion, retainer and gasket on the cata-
lytic converter.

(b) Install the catalytic converter with the three bolts
and two nuts.

Torque: 300 kg-cm (22 ft-lb. 29 N-m)

(c) Install the RH converter stay with the four bolts.
Torque: 600 kg-cm (43 ft-lb, 59 N-m)

(d) Install the LH converter stay with the three bolts.
Torque: 600 kg-cm (43 ft-lb. 59 N-m)
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INSTALL FRONT ENGINE MOUNTING BRACKET AND
INSULATOR
(a) Install the mounting bracket with the two bolts.
Torque: 790 kg-cm (57 ft-lb. 77 N-m)
(b) Temporarily install the mounting insulator with the

through bolt and nut.

INSTALL REAR ENGINE MOUNTING BRACKET AND
INSULATOR
(a) Install the mounting bracket with the three bolts.
Torque: 790 kg-cm (57 ft-lb. 77 N-m)
(b) Temporarily install the mounting insulator with the

through bolt.

C - C C C C 9. INSTALL ENGINE MOUNTING CENTER MEMBER
(a) Install the engine mounting center member with the

.2 four bolts.
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*-.
I‘-.

‘C-4C_.<CCCC_Ci>i

\

"\

\

1/
\

\_77

\ <.
77 “-117 /7| "-._7 47

/'\ if / /1'

__./
._.-/---_/
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Torque: 530 kg-cm (38 ft-lb. 52 N-m)
CC J (b) Install and torque the four bolts holding the insula-

tors to the center member.
Mi. " 732,3 Torque: 740 kg-cm (54 ft-lb, 73 N-m)

‘ T 10. TIGHTEN FRONT AND REAR ENGINE MOUNTING
qgf-1 -r THROUGH BOLTS

U-A ----/'”g (a) Tighten the rear through bolt.

l X I — - , 87 N‘ I7 777 Torque 890 kg cm (64 ft lb m
\§\ CCCCCR__\_

ail
C . (b) Tighten the front through bolt.
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INSTALL PS PUMP
(a) Install the PS pump with the four bolts.
Torque‘:

Adjusting bolt 400 kg-cm (29 ft—Ib. 39 N-m)
Others 440 kg-cm (32 ft-lb, 43 N-m)

(b) Install the drive belt
, A (c) Connect the two air hoses to the air pipe.

\ CC

INSTALL A/C COMPRESSOR AND IDLER PULLEY
BRACKET

(a) Install the compressor and idler pulley bracket with
the four bolts.

Torque: 280 kg-cm (20 ft-lb, 27 N-m)
(b) Connect the two connectors.
(c) Connect the A/C compressor connector.

INSTALL ALTERNATOR (See page CH-7)

INSTALL DEFLECTOR TO TRANSFER EXTENSION
HOUSING

INSTALL DYNAMIC DAMPER TO TRANSFER
EXTENSION HOUSING

INSTALL FRONT PROPELLER SHAFT
(See page PR-3)

INSTALL DRIVE SHAFTS
(See page SA-7)

INSTALL FRONT EXHAUST PIPE
(a) Install the support hook on the front exhaust pipe to

the support bracket.
(b) Place two new gaskets on the front and rear of the

front exhaust pipe.
(C .¢_,, Cfilimi (c) Temporarily install the two bolts and new nuts hold-

1 ing the exhaust pipe to the center exhaust pipe.
C . (d) Using a 14 mm deep socket wrench, install the three

new nuts holding the exhaust pipe to the catalytic
converter.

Torque: 630 kg-cm (46 ft-lb, 62 N-m)
(e) Tighten the two bolts and nuts holding the exhaust

pipe to the center exhaust pipe.
Torque: 440 kg-cm (32 ft-lb, 43 N-m)
(f) Install the clamp with the bolt.
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C C C V C C C C C C 19. INSTALL SUSPENSION LOWER CROSSMEMBER
CCiCC&CCCC‘C_-—____ I57,7-j, __,__-_z Install the lower crossmember with the four bolts and

Cf 7,./SJ two nuts.
ff, 0 '@ 1 -—;_/__________77 ___.__;___-- LMWM Torque: 1,550 kg-cm (112 ft-lb. 152 N-m)

__ |77 I777“ 7 Q I777J X7

l, /on-J

'. i-. i

C 7 EM7920

C 20. CONNECT ENGINE WIRE TO CABIN
(a) Push in the engine wire through the cowl panel.

\\ // _ Install the two nuts.
/ .2

< ~ JW\ ‘<7 3
._77\\_777

, \_7/71.-'777' .__$1'*-.\

CC CCC _C-.. i

'1

\. ___//. ..
\

EM6842

(b) Connect the following connectors.
(1) Two engine ECU connectors
(2) Two cowl wire connectors
(3) A/C amplifier connector

7 Engine ECU Connector

%

1 9//\
I it

\\w/C? e-Q- .1?
Engine ECU (\:,

i .._
C _ A/C Amplifier

§ - Connector
and

Engine Wire

Cowl Wire Connector

EM7828

l . .4 _ M 4*
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27. CONNECT CON

CONNECT ENGINE WIRE
(a) Engine wire clamp to wire bracket on RH fender

apron
(b) Two cowl wire connectors

CONNECT HOSES
(a) Brake booster vacuum hose from intake manifold
(b) Turbocharging pressure sensor hose from intake

manifold

INSTALL TURBOCHARGING PRESSURE SENSOR
AND A/C ASV
(a) Install the turbocharging pressure sensor and A/C

ASV with the bolt.
(b) Connect the following hoses:

(1) Two vacuum hoses to ASV from A/C ASV
(2) Vacuum hose to ASV from turbocharging pres-

sure sensor

CONNECT TRANSAXLE CONTROL CABLES TO

(c) Connect turbocharging pressure sensor connector.

TRANSAXLE

NSTALL CLUTCH RELEASE CYLINDER
nstall the release cylinder and tube with the four bolts.

NSTALL STARTER (See page st-3)
NECTORS

1) Engine room wire connector
2) Noise filter connector
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T I CC C C C CC CC 77 C 28. CONNECT FUEL HOSES
7/,..---,._ -...jC>C Torque (Union bolt): 300 kg-cm (22 ft-lb, 29 N-m)

./ 7 -,‘ (J
./..»1..>'w '

C/”/Ci '

_(_

.-F

__/

.-7777,_. 71:77..)-._7I-.‘Q\7

Z

L / CCCCCCC

\ _-" ___ - --._7777777 -.____
.___7_7

- 2\
\

_ \

/. Ci’ %
IIii

‘C 29. CONNECT SPEEDOMETER CABLE

30. CONNECT HEATER HOSES

EM7883

*<,
_---—-2

/

.-- - "~,_

'1

JWCC

Q

___--P

CT

\_____77

/ /
77 7 " 7 EM6723

,_,._-

'\—f

C‘ C_*‘—-——-eC“-.
/ C‘\\
/

C ~ 31. INSTALL CHARCOAL CANISTER
7777__,___ (a) Install the charcoal canister with the two bolts.

(b) Connect the two vacuum hoses.

\.

_._/

I
Ill

_|
| I.

I - \.___ ___

/7/;ii;iiC\   ©ig)I/,

9:)”

7 \

if
I 32. INSTALL ENGINE WIRE BRACKET

(a) Install the wire bracket with the two bolts. Install the
noise filter.

(b) Install the wire clamp to the wire bracket.

I 33. CONNECT WIRES AND CONNECTORS
C (a) Check connector

77 (b) lgniter connector
77777882 (c) Ground strap from LH fender apron

X\

-1-i.

-.

--

F

C" ll/’b41U
¢_-i.i-

-n

—1

‘I 34. INSTALL IGNITION COIL
(a) Install the ignition coil with the two bolts.
(b) Connect the high-tension cord.
(c) Connect the ignition coil connector.

EM8421 7
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I /
I .

' ' r
‘ I ‘I I

EE E E EE E E EE 35. INSTALL SUSPENSION UPPER BRACE
A (a) lnstall the suspension upper brace with the two

j bolts and four bolts.
51¢)";/9;; . Torque: Bolt 210 kg-cm (15 ft-lb, 21 N-m)
D/R Nut 650 kg-cm (47 ft-lb. 64 N-m)
6 HE“ Ig j (b) Install the outside lower windshield moulding.

I / (c) Install the two wiper arms.

EM7872

r

N  3

L.__Z_( i
,‘ \ _

|_/_..

_."
 -

Q --

.\*__-I
{;Z9“\

_;_1— ___.EF}@

$6

E 36. (w/ CRUISE CONTROL SYSTEM)‘\ \ INSTALL CRUISE CONTROL ACTUATOR
;_;:_ E~L::%<.~{_x\ (a) Connect the cable to the actuator.

O %\...;;:<;R;§/geek’ (b) Connect the actuator connector
e (C) Install the actuator with the three bolts.

ii
., IT‘

iij} I (d) Install the actuator cover with the two nuts.

7 EM8*O00N

ii

II‘?

E EE EE E E E 37. INSTALL RADIATOR RESERVOIR TANK
V Q Install the reservoir tank with the two nuts.

Q

W as. INSTALL RADIATOR 4/ ¢r ) /

x
.

_///E

1

$1

EE ‘E 39. INSTALL INJECTOR SOLENOID RESISTOR AND FUEL
PUMP RESISTOR
(a) Install the solenoid resistor and fuel pump resistor

EE with the bolt.

| .//ix

G-\'\..

<7_/
_.-—-

(b) Connect the two connectors.

E 40. INSTALL BATTERY

EM7886

// 9 L LQ. \'%
%/ \  

. INSTALL A/C RELAY BOX



ENGINE MECHANICAL —— Cylinder BIOCk EM-117

E CONNECT ENGINE WIRE, AND INSTALL ENGINE

IE
Fusible Q "~
Lmk ‘g, ., Connector

I‘ IIassette EV,

%;::::':.' st.‘

7 /‘-"'_”“» fi

M i

2

all/KW
2\\\

\

I

.<(E/~\. 1%/
_ EM7887

“W
——__ H _hE_"""‘---_

,Kiri

AEE -Qfit2

9 /’//

W2)/y.-r

__=‘*>'\\I QII \
//

F_l_ MELmtu/
J1-1

Ell./17996;

RELAY BOX
(a) Connect the fusible link cassette and two connec-

tors of the engine wire to the relay box.
(b) Install the lower cover to the relay box.

(c) Install the relay box with the two nuts.

INSTALL ACCELERATOR CABLE. AND ADJUST IT

INSTALL AIR CLEANER ASSEMBLY
(a) Install the air cleaner case with the three bolts.
(b) Install the air cleaner element.
(c) Connect the following hoses:

(1) Air cleaner hose to turbocharger
(2) PCV hose to cylinder head cover
(3) Air hose to air pipe

(d) Install the air cleaner cap and air flow meter.
(e) Connect the air flow meter connector.

FILL WITH TRANSAXLE OIL (See page MA-11)
Capacity: 4.8 liters (5.1 US qts. 4.2 Imp. qts)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

FILL WITH ENGINE COOLANT (See page CO-4)

Capacity (w/ Heater):
6.4 liters (6.8 US qts. 5.6 Imp. qts)

FILL WITH ENGINE OIL (See page LU-6)

Capacity:
Drain and refill

w/ Oil filter change
3.9 liters (4.1 US qts. 3.4 Imp. qts)

w/o Oil filter change
3.6 liters (3.8 US qts. 3.2 Imp. qts)

Dry fill 4.3 liters (4.5 US qts. 3.8 Imp. qts)
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49. START ENGINE AND CHECK FOR LEAKS

50. PERFORM ENGINE ADJUSTMENT

(a) Adjust the alternator drive belt.
(See page CH-2)

Drive belt tension:
w/ A/C New belt 165 i 10 lb

Used belt 84 :l; 15 lb
w/o A/C New belt 150 1 25 lb

Used belt 130 ;L 20 lb
(b) Adjust the PS drive belt.
Drive belt tension: New belt 125 :l: 25 lb

Used belt 80 :E 20 lb
(c) Adjust the ignition timing.

(See steps 8 to 11 on pages IG-12 and 13)
Ignition timing:

10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)

51. INSTALL ENGINE UNDER COVERS

52. INSTALL HOOD

53. PERFORM ROAD TEST

Check for abnormal noise. shock, slippage. correct shift
points and smooth operation.

54. RECHECK ENGINE COOLANT AND OIL LEVELS
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EX-2 EXHAUST SYSTEM — Exhaust Pipes and Heat Insulators
 

EXHAUST PIPES AND HEAT INSULATORS
COMPONENTS

Heatlnsulator A \

 \it  »

Cushion —

Tailpipe
Baffle

QM.

“rt:.

\>E //E1\

(JQve-gig

)
0-=\~'\)

=3;@755.Ring -
Bracket

'\-..

Ring: e

Tailpipe ~ A *

Q Gasket . ,,,,,.__ Bracket

Ring
Heat Insulator E *

\.'/I0-?9”
yee-\.\

(K,H H

----. _

1
E I

I

i
£<<s»

Bracket A —

Center Exhaust Pipe —

D
\ e

Heat |nsulator Q g jg J ma. Gasket

é @¢ EE E EEE E y
1/ \ Front Exhaust Pipe

Sub-Catalytic Converter

@*—
—e

\

W&\ I

J‘:‘I:* .:I

i 1/

.%%5\

C@=@
Bracket ~

Ring 
- , Heat Insulator

0 Gasket
Bracket

' @i<=Iamp

[kg-cm (rt-E|EBg.g N-51) j ; Specified torque
O Non-reusable part__ _ _ _ EXOO26
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TURBOCHARG ER
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TC-2 TURBOCHARGER SYSTEM — Description

DISCRIPTION
Full-Floating Bearing

Waste Gate Valve
Oxygen ' I Water Cooling Channel

Sensor Actuator

/-1/‘ .-

./“-

_..

Turbine '_
I Wheel \

j. Impeller Wheel
-.._ . '__l- -_ |._‘+\“fa _ .uJw. E

Oil Passage
FROM OIL INLET PIPE lmercomer
(NO.2 TURBO OIL PIPE)

Coolant

I F _ /A M

%W»
,\\(i________ \

/<

__......_ i_._.._-r
""'_'1

Full-floating
TO OIL OUTLET PIPE Bearing
(NO.2 TURBO OIL PIPE) -

TCO075
T.C007.Q,,TC99_I§

Systems which increase the amount of air sent to the engine are either turbocharger type (using exhaust
gas to turn the turbine) or supercharger type (using the engine crankshaft, etc. to mechanically turn the
pump, etc.). For CELICA 3S-GTE engine. the turbocharger type has been adopted.

The turbocharger is a device which increases engine output by sending a greater amount of air-fuel
mixture to the engine than under normal conditions.

Engine output depends upon the volume of the air-fuel mixture ignited per unit of time.
Therefore. to increase engine output. the most effective method is to send a greater amount of air-fuel
mixture into the cylinder.

In other words, by installing a special turbocharger and providing a higherair-fuel mixture than usual,
engine output can be increased by increasing the average combustion pressure without increasing the
engine speed.

A
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/will /
‘B

.
4-

-M
.i_-M

- 

Q:

lntercooler

<75

TUl'b00h8l9I"9 __ Actuator. U C G '
Pressure VSV ‘E"'53 REL

-ii
Waste I I ‘, Impeller Wheel

I L iiiife G: J Q:r ill)»
Flow

Turbocharger Meter Cleaner

Turbine Wheel

I rcooga

Operation of Turbocharger
Exhaust gas acts on the trubine wheel inside the turbine housing, causing it to revolve. When the turbine:

wheel revolves, the impeller wheel which is located on the same shaft also revolves. compressing the intake:
air which has passed through the air flow meter from the air cleaner. When expelled from the compressor
housing the compressed air is supplied to the cylinders. When the engine speed increases, the exhaust gas
volume increases and the turbine wheel revolutions increase (approx. 20,000 - 110.000 rpm). thus the
turbocharged air pressure grows greater and engine output increases.

Waste Gate Valve
High output is achieved by turbo-charging, but if the turbocharged air pressure becomes too high,

knocking occurs and. on the contrary. a reduction in engine output is caused. If the turbocharged air
pressure exceeds the prescribed air pressure. the flow of exhaust gas by-passes the turbine, controlling
turbine wheel revolutions and turbocharged air pressure. This by-pass valve which controls the quantity
of exhaust gas flowing to the turbine is called the waste gate valve. When the turbocharged air pressure
exceeds the prescribed pressure, the actuator operates, the waste gate valve opens and part of the exhaust
gas by-passes the turbine. This causes a drop in the turbine revolution rate and controls the turbocharged
air within the prescribed limits.

lntercooler
The lntercooler cools the turbocharged air (intake air) put out by the turbocharger, thereby increasing

the air density. As the intake air temperature decreases, the gas temperature in the combustion chamber
falls and the occurrence of knocking is suppressed, giving an increase in engine output.

The Celica 3S-GTE lntercooler is an air cooling type located at the top of the engine, utilizing the vehicle
windstream to cool turbocharged air.

I A Q ED .
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TCOO55

PRECAUTIONS
Do not stop the engine immediately after pulling a
trailer or high speed or uphill driving. Idle the engine
for 20 — 120 seconds. depending on the severity of the
driving condition.

Avoid sudden racing or acceleration immediately after
starting a cold engine.

If the engine is running with the air cleaner removed.
entry of foreign material entering will damage the
wheels which run at extremely high speed.

If the turbocharger is defective and must be replaced.
first check for the cause of the defect in reference to
the following items and replace parts if necessary:
0 Engine oil level and quality
o Conditions under which the turbocharger was used
0 Oil lines leading to the turbocharger

Use caution when removing and reinstalling the tur-
bocharger assembly. Do not drop it or bang it against
anything or grasp it by easily-deformed parts. such as
the actuator or rod. when moving it.

Before removing the turbocharger. Plug‘ the intake and
exhaust ports and oil inlet to prevent entry of dirt or
other foreign material.

If replacing the turbocharger. check for accumulation
of sludge particles in the oil pipes. and if necessary.
replace the oil pipes.

Completely remove the gasket adhered to the lubrica-
tion oil pipe flange and turbocharger oil flange.

If replacing bolts or nuts. do so only with the specified
new ones to guard against breakage or deformation.

If replacing the turbocharger. put 20 cc (1.2 cu in.) of
oil into the turbocharger oil inlet and turn the impeller
wheel by hand to spread oil to the bearing.

If overhauling or replacing the engine. cut the fuel sup-
ply after reassembly and crank the engine for 30 sec-
onds to distribute oil throughout the engine. Then al-
low the engine to idle for 60 seconds.
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TROUBLESHOOTING
HINT: Before troubleshooting the turbocharger, first check the engine itself. (Valve clearance, en--
gine compression, ignition timing etc.)

INSUFFICIENT ACCELERATION. LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION

(Possible Cause) (Check Procedure and Correction Method)

nosis from item 2.

1. TURBOCHARGING PRESSURE TOO ,2. Check turbocharging pressure. (See page TC-8)
LOW Turbocharging pressure:

0.50 — 0.83 kg/cmz
(7.1 -11.8 psi. 49 — 81 kPa)

If the pressure is below specification, begin diag-

K ' _

I as necessary. (See page TC-9)
L 2. RESTRICTED INTAKE AIR SYSTEM Check intake air system, and repair or replace parts

I
{ 3. LEAK IN INTAKE AIR SYSTEM Check intake air system, and repair or replace parts

as necessary. (See page TC-9) j _

as necessary. (See page TC-9)
I 4. RESTRICTED EXHAUST SYSTEM Check exhaust system, and repair or replace parts1

5. LEAK IN EXHAUST SYSTEM Check exhaust system, and repair or replace parts
as necessary. (See page TC-9)I

I
I
I

6. ERRATIC TURBOCHARGER _... Check rotation of impeller wheel. If it does not
OPERATION turn or turns with a heavy drag, replace the

turbocharger assembly.
Check axial and radial plays ofimpeller wheel.
(See page TC-13)
Axial play: 0.13 mm (0.0051 in.) or less
Radial play: 0.18 mm (0.0071 in.) or less
If not within specification, replace the turbocharger
assembly.
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ABNORMAL NOISE
(Possible Cause) (Check Procedure and Correction Method)

1. TURBOCHARGING HEAT INSULATOR Check for loose. improperly installed or deformed
RESONNANCE insulator mount bolts, and repair or replace as

necessary.

2. EXHAUST PIPE LEAKING OR Check for deformed exhaust pipe, loose mount
VIBRATING bolts or damaged gasket, and repair or replace as

necessary.

3. ERRATIC TURBOCHARGER Refer to Item 6 of INSUFFICIENT ACCELERATION.
OPERATION LACK OF POWER OR EXCESSIVE FUEL

j j CONSUMPTION. j

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST
(Possible Cause) (Check Procedure and Correction Method)

FAULTY TURBOCHARGER SEAL ._ Check for oil leakage in exhaust system. I
0 Remove the turbine elbow from the turbocharger

and check for excessive carbon deposits on the
3 turbine wheel. Excessive carbon deposits indicate
I a faulty turbocharger. *
. Check for oil leakage in intake air system.

I 0 Check for axial and radial plays in impeller wheel,
§ and replace the turbocharger if necessary.

(See page TC-13)
Axial play: 0.13 mm (0.0051 in.) or less
Radial play: 0.18 mm (0.0071 in.) or less
NOTICE: There is some oil mist from the PCV in

\ the blowby gas so care must be taken not to
‘ diagnose this as an oil leakage from the

I turbocharger.
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TURBOCHARG ER
ON-VEHICLE INSPECTION OF
TURBOCHARGER
1. INSPECT INTAKE AIR SYSTEM

Check for leakage or clogging between the air cleaner
and turbocharger inlet and between the turbocharger
outlet and cylinder head.
0 Clogged air cleaner Clean or replace element
0 Hoses collapsed or deformed Repair or replace
0 Leakage from connections Check each connection

and repair
0 Cracks in components Check and replace

2. INSPECT EXHAUST SYSTEM
Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger
outlet and exhaust pipe.
0 Deformed components Repair or replace
0 Foreign material in passages Remove

I- E 0 Leakage from components Repair or replace
‘ SST 0 Cracks in components Check and replace/if,’

_/
-- -' "“";_-‘j;:_~__--/ /-- \--

_/),,,2-/(I, ® -~ 3. INSPECT ACTUATOR OPERATION
_ ‘ I (a) Disconnect the actuator hose.

0 ‘Iii/i (b) Using SST (turbocharger pressure gauge), apply
approx. 0.62 kg/cmz (8.8 psi, 61 kpa) of pressure to

\

'4':

. IEQV the actuator and check that the rod moves.

i If the rod does not move. replace the turbocharger as-/.» l .
. I,

0 sembly.TCOO42 \
SST 09992-00241

I E C NOTICE: Never apply more than 0.83 kg/cmz (11.8
2 psi, 81 kPa) of pressure to the actuator.
-I

, ,-- . Q7 ~ 4. CHECK TURBOCHARGING PRESSURE
I?‘I 15$ I (a) Using a 3-way connector, connect SST (tur-

. < bochargerpressuregauge)tothe hose betweenthe.- E
Q‘) intake manifold and turbocharging pressure sensor.

A ' \ sst 09992-00241. jg \ \\
‘11. (b) While driving with the engine running at 2,800 rpm

‘\~~ or more with the throttle valve fully open in the 2nd.\‘

’_,,._____-._.iL__

.___.-._._-___,‘

q‘:T':::‘“~1\ gear. check the turbocharging pressure.
Standard pressure: 0.50 — 0.83 kg/cmz

@ J; 0.50 e 0.93 kg/cmz (1.1 _ 11.9 psi, 49 - 91 kPa)
 5T If the pressure is less than that specified, check the intake

v " air and exhaust systems for leakage. If there is no leakage,
-,, Q replace the turbocharger assembly.

I \\ /j I
\":u--— %

Ct! \\
V I

A; i j Tcoo"/‘3_

_..--1 flfl

If the pressure is above specification. check if the actua-
tor hose is disconnected or cracked. If not. replace the
turbocharger assembly.
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5. INSPECT IMPELLER WHEEL ROTATION
(See step 1 on page TC-13)

6. INSPECT TURBOCHARGING PRESSURE VSV
(See page Fl-87)

7. INSPECT TURBOCHARGING PRESSURE SENSOR
(See page Fl-89)

COM PONENTS

I% e lntercooler Protector

II .1

3.

lntercooler
lntercooler cP"T% é
Cool Air
Inlet _;___ uA|t t rerna o \

‘I5 I / T rb ha

Turbo Oil
Pipe Hose

Elbow

Stay

\\\\\“

{G

I Turbocharger
I Stay

' Air Connector S ' Turbo Water Pipe($0
,-r ® ,9 ellL .. @——§ Gasket

Oil Dipstick e . _ u oc rger
Q / \ Heatlnsulator

Q '

51%

'2-7 <.:..»J_
.9»D

\
_\IQ

0 . Ie £04 I‘KW  ‘ Plate

lkg-cm(ft-lb, N-m)] 1 Specified Torque
Q N00-reusable may __H __ W M "rco071

Q
' *1 / /Q

I I _ l,‘ Q/, O Gasket

ll O Gasket .4 / 8¢ 4 @ Side Bearing Housing
“" "‘ —- E .--" .1»

-% “"@ ..\ Q‘. 0

No.2 Alternator Bracket t '\ re 9 Gasket © 525 I33. 51)
® I S INXXJI Q Gasket

Turbine Outlet ' 0"@“@
*1 Trb OiIPiega

§
Pf} LI O D

on 2 ‘I E g\

~ ‘ fli @Turbin Outlet -‘d \
Elbow Heat w ,Gasket e9
Insulator

Retainer 
Cushion Catalytic Converter

Vii
5Stay

Catalytic Converter
Catalytic Converter

Y“ Vi‘

300 (21 29)
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REMOVAL OF TURBOCHARG ER
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. REMOVE ENGINE UNDER COVERS
3. DRAIN ENGINE COOLANT (See page co-4)
4. REMOVE AIR CLEANER CAP

(See step 7 on page EM-75)

5. REMOVE SUSPENSION LOWER CROSSMEMBER
(See step 32 on page EM-79)

6. REMOVE FRONT EXHAUST PIPE
(See step 33 on page EM-80)

7. REMOVE ENGINE MOUNTING CENTER MEMBER
(See step 41 on page EM-80)

8. REMOVE FRONT MOUNTING INSULATOR AND
BRACKET
(See step 42 on page EM-81)

9. REMOVE CLUTCH RELEASE CYLINDER WITHOUT
DISCONNECTING TUBE
(See step 26 on page EM-78)

REMOVE ALTERNATOR
(See steps 2 to 6 on pages CH-5 and 6)

10.

REMOVE IDLER PULLEY BRACKET AND A/C
COMPRESSOR WITHOUT DISCONNECTING HOSES
(See step 39 on page EM-80)

11.

REMOVE CATALYTIC CONVERTER
(See step 11 on pages EM-42 and 43)

12.

13. REMOVE INTERCOOLER COOL AIR INLET
Using a clip remover, remove the seven clips and air inlet.
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E W 14. REMOVE INTERCOOLER PROTECTOR

_ _ __..-__- ~. __.-

W g Remove the three bolts and protector.
"Tr

W 1.

{~\ / '/

' ' i_i i TCOO65

/1.2..
\\\.V"

W /J./_’H-"“-..\‘f_,_ ‘tr *3 15. REMOVEINTERCOOLER

-._
\ Ty-%

//I

l ' /-\.,-.

‘L_f' “-

\.\

TCOO66

Q
__l

H
,_Er.

_\.\\\
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/' X
.41 (a) Remove the two bolts.
//"I or (b) Disconnect the intercooler from the turbocharger

I ' / ' ' _

./'/
/"3

l , //‘ii ‘

.--—-~._ .-' "'/ /)\\_ \

\\ ’_ ./ \ \____

\ ’ \'\

i

l

and intake air connector, and remove the intercooler
and air connector.

T E 16. REMOVE TURBOCHARGER HEAT INSULATOR

_x
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_. \\1
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/J
___/K ff

_1- ' / |'/_ _
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| |-. __’____,__ ._
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l /,/’"

Q4! N (b) Remove the two nuts, oxygen sensor and gasket./*0
~

K 17.

TC0053

Remove the three bolts and heat insulator.

REMOVE OXYGEN SENSOR
(a) Disconnect the oxygen sensor connector.

T T T 18. REMOVE HEAT INSULATORS OF TURBINE OUTLET
- /

ELBOW

\ (a) Remove the Oll dipstick

‘___ /
\ E ¢\

“\/
_ O ”_ TCQO5?

R/\'V\ "5/\fi (b) Remove the three bolts and RH heat insulator.
, t ’ ml (c) Remove the two bolts and LH heat insulator.- k (‘R r

\\__ In _ \
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19. DISCONNECT HOSES
Water hose from radiator

(b) Water hose from water inlet

/It VT ‘ii V (c) Water by-pass hose from turbo water pipe
/ / ’ m hose from actuatorqy ,.-if, (// - (d) \/acu u

(e) Oil hose from turbo oil pipe

20. REMOVE TURBOCHARGER STAY
Remove the three bolts and turbocharger stay.

21. REMOVE TURBOCHARGER
(a) Remove the bolt and union bolt holding the No.1

vii’ g turbo oil pipe to the cylinder block. Remove the two
\~/.l union bolt gaskets.
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(b) Remove the four nuts, turbocharger and gasket.



TC-12 TURBOCHARGER SYSTEM — Turbocharger
 

/..
I.
\__.

./- I
_/

,/I .
I _.

J . .__._ .

 S 7__/

rir
"-~.~H___

-\—.

,/\
~________

.1

I_._

______

. _ mfi;

.f‘![t){Jl!I,/I“\\~»-
ii‘___*7"7£--110

,7"--._/.II_—_—__ ''" .2 U... gj TCOO63

&)K)
/- I

r@>
\

sf!/.

I

II
I

.0

€

I

Tcooso,

rI

Qalrfiér“ I
~’I I I F1.

X»<X
1 vi or I~¢/ C\gj)/;_(;_)/

TCOO43

¥F/.

/
if

I /7*“)

.\.._

-I _,-'

\. I‘

I
\ TCO059

22. REMOVE TURBO OIL PIPE
Remove the two nuts, oil pipe and gasket.

23. REMOVE TURBO WATER PIPE
Remove the two nuts, two bolts, water pipe and gasket

24. REMOVE SIDE BEARING HOUSING PLATE
Remove the two nuts, housing plate and gasket.

25. REMOVE TURBINE OUTLET ELBOW
,t-21* D max Remove the six nuts, outlet elbow and gasket.
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TURBOCHARGER SYSTEM — Turbocharger TC-13

T If I I INSPECTION OF TURBOCHARGER
_ /// /.m 1. INSPECT IMPELLER WHEEL ROTATION

\Lfld_{ 1‘rk _

Grasp the edge of the turbine wheel and turn it. Check
. ' ‘Q L that the impeller wheel turns smoothly.

S it If the impeller wheel does not turn or if it turns with a
' drag, replace the turbocharger assembly.

/fI \.T9)

KQ"

TCOO57

I I It I 2. INSPECT AXIAL PLAY OF IMPELLER WHEELInsert a dial indicator into the intake side hold the turbine
*\ ‘ wheel edge by hand, and check the axial play.

TI ti if Standard clearance: 0.13 mm (0.0051 in.) or less/ (J/50/

..i(‘,i‘/—\

H * If the axial play is not as specified, replace the tur-bocharger assembly.

/n tr’
f’/H—T“\ / i TCOO56 ,

‘ I I I 3. INSPECT RADIAL PLAY OF IMPELLER WHEEL
ll w ff“ I (a) From oil outlet hole, insert a dial indicator through
t.‘ S I = I {Ii g/L the hole in the spacer bearing and set it in the center

f . of the impeller shaft.
\ \ I, (b) Move the impeller shaft in a radial directio, and mea-

. yc “ET” sure the radial play of the impeller shaft._.‘wI:‘~.’\:':‘/I
/Jfiy -1 ‘S \ 1% Q Standard clearance: 0.18 mm (0.0071 in.) or less
, _ ®% lf the radial play is not as specified, replace the tur-H\ / , iit bocharger assembly.

s
If-:

Z/

Dial Indicator Needle

Spacer Bearing A

TC0061
y TCOO39



TC-14 TURBOCHARGER SYSTEM - Turbocharger
___ 

INSTALLATION OF TURBOCHARGER
(See page TC-8)
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NOTICE: After replacing the turbocharger assembly.
pour approx. 20 cc (1.2 cu in.) of new oil into the oil
inlet and turn the impeller wheel by hand to splash oil
on the bearing.

INSTALL TURBINE OUTLET ELBOW
Install a new gasket and the outlet elbow with the six
nuts.

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

INSTALL SIDE BEARING HOUSING PLATE

Install a new gasket and the housing plate with the two
nuts.
Torque: 120 kg-cm (9 ft-lb, 11 N-m)

INSTALL TURBO WATER PIPE

Install a new gasket and the water pipe with the two nuts
and two bolts.
Torque: 120 kg-cm (9 ft-lb, 11 N-m)

INSTALL TURBO OIL PIPE

(a) Align the oil holes of a new gasket and the tur-
bocharger housing.

(b) lnstall the gasket and oil pipe with the two nuts. Do
not torque the nuts yet.
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T 5 INSTALL TURBOCHARGERL
(a) Install a new gaske)1 t and the turbocharger with the

four nuts. Do not torque the nuts.
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(b) Install the oil pipe with the bolt. two new gaskets
and union bolt. Do not torque the bolt and union
bolt.

(c) Tighten the four nuts holding
the exhaust manifold.

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

(d) Tighten the two nuts holding the oil pipe
turbocharger.

Torque: 175 kg-cm (13 ft-lb. 17 N-m)

the turbocharger to

to the

(e) Tighten the union bolt holding the oil pipe to the
cylinder block.

Torque: 525 kg-cm (38 ft-lb, 51 N-m)
(f) Tighten the bolt holding the bracket of the oil pipe

to the cylinder block.
Torque: 440 kg-cm (32 ft-lb, 43 N-m)
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I

r
I

O I _ I I if 6. INSTALL TURBOCHARGER STAY

rm Install the turbocharger stay with the three bolts.
.1 ~ Torque:

51% (J. o if To turbocharger 705 kg-cm (51 ft-lb. 69 N-m)
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F_\r\x/Kg?/jI To cylinder block 600 kg-cm (43 ft-lb. 59 N-m)

tow,//11 Ii I I I
“W . ‘<//

_ _#~ Q

O if (3) if I I T 7. CONNECT HOSES
. g ) (a) Water hose from radiator

(b) Water hose from water inlet
c Water by-pass hose from turbo water pipeI ('1' () -r 4»vL_2; ' Q xii’ a->"I'f‘.:r., A (d) Vacuum hose from actuator

(e) Oil hose from turbo oil pipe

INSTALL HEAT INSULATORS OF TURBINE OUTLET
ELBOW
(a) Install the RH heat insulator with the three bolt.
(b) Install the LH heat insulator with the two bolt.

J " K I (c) Install the oil dipstick gauge.

~ bu \\
\"

_ tcoosz

. /\

'-..
I

,1‘

INSTALL OXYGEN SENSOR
(a) Install a new gasket and the oxygen sensor with the

two nuts.
/o/Q’ Q Torque: 450 kg-cm (33 ft-lb. 44 N-m)

(b) Connect the oxygen sensor connector.
€i\8‘: " .

TCO053f
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10. INSTALL TURBOCHARGER HEAT INSULATOR

11

~ _.__\,,.--_g\ , 12.

13

14

15

16

17

Install the heat insulator with the three bolt.

INSTALL INTERCOOLER
Connect the intercooler to the turbocharger and intake
air connector, and install the intercooler with the two
bolts.

INSTALL INTERCOOLER PROTECTOR
Install the protector with the three bolt.

INSTALL INTERCOOLER COOL AIR INLET
Install the cool air inlet with the seven clips.

INSTALL CATALYTIC CONVERTER
(See step 30 on page EM-72)

INSTALL A/C COMPRESSOR AND IDLER PULLEY
BRACKET
(See step 12 on page EM-112)

INSTALL ALTERNATOR
(See steps 2 to 6 on pages CH-6 and 7)

INSTALL CLUTCH RELEASE CYLINDER
(See step 25 on page EM-114)
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18. INSTALL FRONT MOUNTING BRACKET AND
NSULATOR
(See step 7 on page EM-111)

19. INSTALL ENGINE MOUNTING CENTER MEMBER
(See steps 9 and 10 on page EM-111)

20. INSTALL FRONT EXHAUST PIPE
(See step 18 on page EM-112)

21. INSTALL SUSPENSION LOWER CROSSMEMBER
(See step 19 on page EM-113)

22. INSTALL AIR CLEANER CAP
(See step 44 on page EM-117)

23. FILL ENGINE WITH COOLANT (See page CO-4)
Capacity (w/ Heater):

6.4 liters (6.8 US qts.. 5.6 Imp. qts)

24. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

25. START ENGINE AND CHECK FOR LEAKS

26. CHECK ENGINE OIL LEVEL

27. REMOVE ENGINE UNDER COVERS



EMISSION CONTROL
SYSTEMS

Page
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COMPONENT LAYOUT AND SCHEMATIC
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FUEL EVAPORATIVE EMISSION CONTROL
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NOTE: TROUBLESHOOTING (See pages EM-4 to 7)
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EC-2 EMISSION CONTROL SYSTEMS — System Purpose

SYSTEM PURPOSE

System . Abbreviation A Purpose

Positive Crankcase ventilation I PCV Reduces blow-by gas (HC)
I Fuel evaporative emission control EVAP Reduces evaporative HC

lation EGR Reduces NOx
TWC Reduces HC, CO and NOx

Exhaust gas recircu

I Three-way catalyst

Electronic fuel injection* EFI Regulates all engine conditions for reduction of
‘ ‘ exhaust emissions.

Remarks * For inspection and repair of the EFI system, refer to EFI section of this manual.



EMISSION CONTROL SYSTEMS — Component Layout and Schematic Drawing
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COMPONENT LAYOUT AND
SCHEMATIC DRAWING
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EC-4 EMISSION CONTROL SYSTEMS — Positive Crankcase Ventilation (PCV) System 
POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM

T \
‘U

\‘\ ,_
-' \}~..-\; /I

"'-..__/

fififi i  

/---§PJ-Afll"

20“‘  
Bl0w~By Gas_.___—-—

Fresh Air - — — — - - —--P

EC2829

To reduce HCemissions, crankcase blow-by gas (HC) is routed to the intake manifold for
A combustion in the cylinders.

' I T I I ' INSPECTION OF PCV HOSE ANDI CONNECTIONS

k A VISUALLY INSPECT HOSE AND CONNECTIONS
Check for cracks, leaks or damage.

../

/’
EC3992\



EMISSION CONTROL SYSTEMS — Fuel Evaporative Emission Control (EVAP) System EC-5

FUEL EVAPORATIVE EMISSION
CONTROL (EVAP) SYSTEM

BVSV Jet
P Port

Check Valve __ __fl_
I ' .-—--lb-I1 I . II’ _'

l. I 1; I. IIII
ifI

(Ills?

.. ... (1)

Fuel Tank Cap _ /_\ y Charcoal
‘L _“ _—_;'_ TI TT I ' CHFIISTBF __._______._|:ue| vapor

FUBI TEll’II< -4-- --- Fresh AirPI I I

EC1572

To reduce HC emission, evaporated fuel from the fuel tank is routed through the charcoal canister to the intake manifold
for combustion in the cylinders. I

II I T ' ' ' II ' ' " I ’ ’ I *7

I C I p Th I V I I Canister Check Valve l‘ check
0° am BVSV rgtte. ave ’ I ‘I I I I valve in Evaporated Fuel (HC). Temp. I Pemng I (1) (2) (3) Cap

.I _. _ _ . __ . l . _ _ _ , _ I _* F l[ * l
Be'°"" CLOSED - - - _ -35°C (95°Fl I “ I. , HC from tank is absorbed
I I I I I I IIP05itiOIned bemw I CLOSED I _ ‘ I _ _ into the canister.

I AOOVB OPEN I P port . , l

II 54°C (129°F) I Positioned above I OPEN I _ I _ _ I HC from canister is led into I
A‘ H P port ‘ air intake chamber. J

r " Y Ff wt F CI as A A F . J r J. *4 F *t I I ~ 1 I 1
A High pressure ‘ . HC from tank is absorbed I
K in tank — — _ OPEN iCLOSEDi CLOSED into the canister.

mHi9h"a°““'“ - ~ - CLOSED OPEN OPEN Airisledintothefueltank. .in tank A I A

it F INSPECTION OF FUEL VAPOR LINES. FUEL
___ TANK AND TANK CAP

I  1. VISUALLY INSPECT LINES AND CONNECTIONS
I I .__._. W Look for loose connections, sharp bends or damage.

/ ‘ " 2. VISUALLY INSPECT FUEL TANK
~— — Look for deformation, cracks or fuel leakage.
T III

I\/IE
l EC1573,

_ I I I I 3. VISUALLY INSPECT FUEL TANK CAP
Q Check if the cap and/or gasket are deformed or dam-

I I ' I Illrnli 3Q GCI .

I i lf necessary, repair or replace the cap.

IIII_____-—-'
._--

—=# Gasket

. _ l i
Check Valve (Vacuum Valve) l

_ _ y _ f y Ecaoes



EC-6 EMISSION CONTROL SYSTEMS — Fuel Evaporative Emission Control (EVAP) System
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‘ 4.

INSPECTION OF CHARCOAL CANISTER
1. REMOVE CHARCOAL CANISTER
2. VISUALLY INSPECT CHARCOAL CANISTER

Look for cracks or damage.

CHECK FOR CLOGGED FILTER AND STUCK CHECK
VALVE
(a) Using low pressure compressed air, blow into the

tank port and check that air flows without resistance
from the other ports.

(b) Blow into the P port and check that air does not
flow from the other ports.

If a problem is found, replace the charcoal canister.

3.

CLEAN FILTER IN CANISTER
Clean the filter by blowing 3 kg/cm2 (43 psi, 294 kPa)
of compressed air into the tank port while holding the
other upper canister port closed.
NOTICE:
0 Do not attempt to wash the canister.
0 No activated carbon should come out.

REINSTALL CHARCOAL CANISTER

INSPECTION OF BVSV
CHECK BVSV BY BLOWING AIR INTO PIPE

(a) Drain the coolant from the radiator into a suitable
container.

(b) Remove the BVSV from the water outlet.
Cool the BVSV to below 35°C (95°F) with cool
water.
Blow air into a pipe and check that the BVSV is
closed.

(C)

(d)

Heat the BVSV to above 54°C (129°F) with hot
water.
Blow air into a pipe and check that the BVSV is
open.

If a problem is found, replace the BVSV.
(g) Apply adhesive to two or three threads of the BVSV,

and reinstall.
Adhesive: Part No. 08833-00070, THREE BOND

1324 or equivalent
(h) Refill the radiator with coolant.

(8)

(f)



(
( (I-2""
C/

(."~7"‘“5I’3Q
L,(L

EMISSION CONTROL SYSTEMS —- Fuel Evaporative Emission Control (EVAP) System EC-7

I I I I INSPECTION OF JET
k A" l 1. INSPECT JET BY BLOWING AIR FROM EACH SIDE

._.__- <53? Check for stoppage.

IAil’

EC3134



EC-8 EMISSION CONTROL SYSTEMS - Exhaust Gas Recirculation (EGR) System

EXHAUST GAS RECIRCULATIQN
(EGR) SYSTEM

E Port

,/is .3 \ \
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l , , ,

(1) (2) I
EGR Vacuum Modulator E Port

l

E Port I EGR Valve .EG R Vacuum Modulator

/ EGR Valve

:.:11 /
.a§—' "-

fi 7 VSV
ll r£_.

_.. VSV. 

----Z T A .

 

Z

ESE
—IIrll

Ec2e33_
EC2834‘ f 7* 7 7

To reduce NOx emissions, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to
lower the maximum combustion temperature.

Coolant II II Throttle Valve Pressure in the EGR EGR Vacuum EGRI Exhaust Gas
V V

Temp. y S Opening Angle Valve Pressure Chamber Modulator Valve W
_l _ . . , y . . __\__ . .. . T

Be'°W 54°C CLOSED - - I - CLOSED I N°I‘recirculated
(‘l29°F)

. . _l_ .. ‘ . _ . . ‘ Wl - .

l\ ,

I . IPositioned above (1) _ _ CLOSED Not \
E port \ y recirculatedAbove 600°C OPEN L y ‘V

(140 F) Positioned below CLOSED passage . OPEN Recirculated .2 ..
E port I ) to atmosphere (increase)

Remarks: * When the throttle valve is positioned above the E port, the EGR vacuum modulator will close the
atmosphere passage and open the EGR valve to increase the EGR gas, even if the exhaust pressure IS
insufficiently low.

l._



* Tachometer Vacuum Gauge

EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation (EGR) System EC-9

Filter

~( P

( -I   ./I I rr °2 "?:§I~’.-’1‘"’I ‘ <l\ 9

g EC1902

Vacuum
EGR Valve Gauge
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“$5 _... 15 - -

EGR Vacuum
L Modulator M 7 7 EC;-,839

2,500 rpm Zero Vacuum

O

Tachometer Vacuum Gauge
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I 2,500 rpm Low Vacuum
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INSPECTION OF EGR SYSTEM
CHECK AND CLEAN FILTERS IN EGR VACUUM
MODULATOR
(a) Check the filters for contamination or damage.
(b) Using compressed air, clean the filters.
HINT: Install the filters with the coarser surface facing
the atmospheric side (outward).

2. PREPARATION
Using a 3-way connector, connect a vacuum gauge to
the hose between the EGR valve and vacuum modulator.

3. CHECK SEATING OF EGR VALVE
Start the engine and check that the engine starts and runs
at idle.

CHECK VSV WITH COLD ENGINE
(a) The coolant temperature should be below 54°C

(129°F).
(b) Check that the vacuum gauge indicates zero vac-

uum at 2,500 rpm.

5. CHECK VSV WITH HOT ENGINE
(a) Warm up the engine.
(b) Check that the vacuum gauge indicates low vacuum

at 2,500 rpm.

6. CHECK EGR VALVE
(a) Apply vacuum directly to the EGR valve with the

engine idling.
(b) Check that the engine runs rough or dies.
(c) Reconnect the vacuum hoses to the proper loca-

tions

T] I IF NO PROBLEM IS FOUND WITH THIS INSPECTION.
_\ ' * SYSTEM IS NORMAL; OTHERWISE INSPECT EACH PART
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I I II INSPECTION OF VSV
CHECK VSV FOR OPEN CIRCUIT
Using an ohmmeter, check that there is conitnuity be-
tween the terminals.

Ohmmeter Resistance (Cold): 33 — 39 Q

i-.ii, I"fl "I k

No continuity

I‘CI2.” iiiI.

Using an ohmmeter, check that there is no conitnuity

0
Ohmmeter

H2165

(((.___
c K’

 -I3-IE

fir

1-I

If there is no continuity, replace the VSV.

CHECK VSV FOR GROUND

between each terminal and the body.
lf there is continuity, replace the VSV.

I II‘ 3. CHECK VSV OPERATION

FI2166

I
I
\ll-q-=__

Air

I» I Filter

I\
\_.\_,_/ \../\./

--1

Battery

E
4 I I

 -fl‘ ‘° °’
Fl2‘l67

(a) Check that air flows from ports E to F.

(b) Apply battery voltage across the terminals.
(c) Check that air flows from port E to the filter.
If operation is not as specified, replace the VSV.

Engine   w INSPECTION oF EGR VACUUMstopped ll IFQ o MODULATOR
l ‘in II‘ CHECK EGR VACUUM MODULATOR OPERATION

 I I (a) Disconnect the vacuum hoses from ports P and Q of

% EC3826

P / ( ,-_l .
fm the EGR vacuum modulator.

‘ \‘ (Q \/\ (b) Block port one side with your finger.
(c) Blow air into another port and check that the air

passes through to the air filter side freely.
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Start the engine, and maintain speed at 2,500 rpm.
Repeat the above test. Check that there is a strong
resistance to air flow.

(d)
(e)

Reconnect the vacuum hoses to the proper loca-
tions.

(I)

INSPECTION OF EGR VALVE
1. REMOVE EGR VALVE

Check for sticking and heavy carbon deposits.
If a problem is found, replace the valve.

2. REINSTALL EGR VALVE
lnstall a new gasket.
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TH REE-WAY CATALYST (TWC)
SYSTEM

(Monolithic)

|| co» N» HA Z

Main TWC
(Monolithic)

Front Exhaust Pipe

S S , , , , , S _, ,_ _EC3127_

To reduce HC, CO and NOx emissions, they are oxidized, reduced and converted to nitrogen (N2), carbon dioxide (CO2)
A and water (H20) by the catalyst. .

Exhaust Port Main TWC Sub-TWC Exhaust Gas

OXIDATION AND OXIDATION AND C02 IHC, oCO AN NO“ REDUCTION REDUCTION :20
2

INSPECTION OF EXHAUST PIPE ASSEMBLY
1. CHECK CONNECTIONS FOR LOOSENESS OR

DAMAGE

2. CHECK CLAMPS FOR WEAKNESS, CRACKS OR
DAMAGE

A H INSPECTION OF CATALYTIC CONVERTER
(Sub-Catalytic Converter)
CHECK FOR DENTS on DAMAGE

If any part of protector is damaged or dented to the extent
that it contacts the converter, repair or replace it.

f EC389§_
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INSPECTION OF HEAT INSULATOR
(Sub-Catalytic Converter)
1. CHECK HEAT INSULATOR FOR DAMAGE

2. CHECK FOR ADEQUATE CLEARANCE BETWEEN
CATALYTIC CONVERTER AND HEAT INSULATOR

REPLACEMENT OF CATALYTIC CONVERTER

(Main Catalytic Converter)
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the “LOCK” position and the negative (—) ter-
minal cable is disconnected from the battery.

2. REMOVE ENGINE UNDER COVERS

3. REMOVE FRONT EXHAUST PIPE
(See step 2 on page EC-16)

4. REMOVE ALTERNATOR
(See steps 2 to 6 on pages CH-5 and 6)

5. REMOVE IDLER PULLEY BRACKET AND A/C
COMPRESSOR WITHOUT DISCONNECTING HOSES
(See step 39 on page EM-80)

6. REMOVE MAIN CATALYTIC CONVERTER
(a) Check that the converter is cool.
(b) Remove the four bolts and RH converter stay.

(c) Remove the three bolts and LH converter stay.
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(d) Remove the three bolts, two nuts, converter, gasket,
retainer and cushion.

(e) Remove the nine bolts and two heat insulator from
the converter.

REINSTALL MAIN CATALYTIC CONVERTER
(a) Install the two heat insulators to a new converter

with the nine bolts.

(b) Place the cushion, retainer and a new gasket on the
converter.

F I I (c) Install the converter with the three bolts and two
new nuts.

Torque: 300 kg-cm (21 ft-lb. 29 N-m)
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(d) Install the RH converter stay with the four bolts.
Torque: 600 kg-cm (43 ft-lb, 59 N-m)

(e) Install the LH converter stay with the three bolts.
Torque: 600 kg-cm (43 ft-lb. 59 N-m)

REINSTALL IDLER PULLEY BRACKET AND A/C
COMPRESSOR WITHOUT DISCONNECTING HOSES
(See step 12 on page EM-112)

REINSTALL ALTERNATOR
(See steps 2 to 6 on page CH-7)

REINSTALL FRONT EXHAUST PIPE
(See step 3 on page EC-16)

REINSTALL ENGINE UNDER COVERS

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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‘I ‘ (Sub-Catalytic Converter)
- J /‘/5 y ; 1. REMovE RH ENGINE UNDER COVER

I 4"‘ by ~.rI4 IIIIl1\A ‘M
‘I _.

X‘ \ --""--F/§::j

I H \

if if 7 EC3993

(Cl)

bracket.
Remove the two bolts and nuts holding the front
exhaust pipe to the center exhaust pipe.
Using a 14 mm deep socket wrench remove the
three nuts holding the front exhaust pipe to the main
catalytic converter.
Disconnect the support hook on the front exhaust
pipe from the support bracket, and remove the front
exhaust pipe and two gaskets.

41% /A~’jf;,.,._,A_=J 2. REMOVE FRONT EXHAUST PIPE (SUB-CATALYTIC
 (_.., _ if _E.f»n.~ “ CONVERTER)

I “* I W DU? (a) Loosen the bolt, and disconnect the clamp from the

/17 \ (I9)

(C) i

REINSTALL FRONT EXHAUST PIPE (SUB-CATALYTIC
CONVERTER)
(A)

(b)

(C)

(Cl)

(8)

(T)

Install the support hook on the front exhaust pipe to
the support bracket
Place the two new gaskets on the front and rear of
the front exhaust pipe.
Temporarily install the two bolts and two new nuts
holding the front exhaust pipe to the center exhaust
pipe.
Using a 14 mm deep socket wrench, install the three
nuts holding the front exhaust pipe to the main cat-
alytic converter.

Torque: 630 kg-cm (46 ft-lb, 62 N-m)
Tighten the two bolts and nuts holding the front
exhaust pipe to the center exhaust pipe.

Torque: 440 kg-cm (32 ft-lb, 43 N-m)
Install the clamp with the bolt.

REINSTALL RH ENGINE UNDER COVER
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The EFI system is composed of three basic sub-systems: Fuel, Air Induction and Electronic Control
Systems.

FUEL SYSTEM
Fuel is supplied under constant pressure to the EFI injectors by an electric fuel pump. The injectors inject

a metered quantity of fuel into the intake port in accordance with signals from the ECU (Electronic Control
Unit).

AIR INDUCTION SYSTEM
The air induction system provides sufficient air for engine operation.

ELECTRONIC CONTROL SYSTEM
The celica 3S-GTE engine is equipped with a which centrally controls the EFI, ESA, ISC, Diagnosis

systems etc. by means of an Electronic Control Unit (ECU-formerly EFI computer) employing a microcom-
puter. I

The ECU controls the following functions:

I. Electronic Fuel Injection (EFI)
The ECU receives signals from various sensors indicating changing engine operation conditions such
as:

Intake air volume
Intake air temperature
Coolant temperature
Engine rpm
Acceleration/deceleration
Exhaust oxygen content etc.

The signals are utilized by the ECU to determine the injection duration necessary for an optimum
air-fuel ratio.

2. Electronic Spark Advance (ESA)
The ECU is programmed with data for optimum ignition timing under any and all operating conditions.
Using data provided by sensors which monitor various engine functions (rpm, coolant temperature,
etc.), the microcomputer (ECU) triggers the spark at precisely the right instant. (See IG section)

3. Idle Speed Control (ISC)
The ECU is programmed with target idling speed values to respond to different engine conditions
(coolant temperature, air conditioner ON/OFF, etc.). Sensors transmit signals to the ECU which
controls the flow of air through the by-pass of the throttle valve and adjust idle speed to the target
value.

4. Diagnosis
The ECU detects any malfunctions and abnormalities in the sensor network and lights a "CHECK"
engine warning light on the instrument panel. At the same time, the trouble is identified and a
diagnostic code is recorded by the ECU. The diagnostic code can be read by the number of blinks of
the "CHECK" engine warning light when terminals TE1 and E1 are connected.The diagnostic codes
are referecl to the later page. (See page Fl-24)

5. Fail-safe Function
In the event of the sensor malfunctioning, a back-up circuit will take over to provide minimal
drivability, and the "CHECK" engine warning light will illuminate.
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PRECAUTIONS
Before working on the fuel system. disconnect the
cable from negative (—) terminal of the battery.
HINT: Any diagnostic code retained by the computer
will be erased when the battery terminal is removed.
Therefore, if necessary, read the diagnosis before remov-
ing the battery terminal.

Do not smoke or work near an open flame when work-
ing on the fuel system.

Keep gasoline away from rubber or leather parts.

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

Check Connector Tachometer

5 <9@
\X

>“'x//

;\ .44 \(/
.. .~I:I'I)

%»$ ‘V
Cap Bat©//”\

It

I

WRONG

;//6\lN[T—’%
/\/'1;

I!I / CORRECT

/%A /A“

CHECK CORRECT ENGINE TUNE-UP
(See page EM-8)

PRECAUTIONS WHEN CONNECTING GAUGE
(a) Use the battery as the power source for the timing

light, tachometer, etc.
(b) Connect the test probe of a tachometer to the termi-

nal lG® of the check connector.

IN EVENT OF ENGINE MISFIRE FOLLOWING
PRECAUTIONS SHOULD BE TAKEN
(a) Check proper connection of battery terminals, etc.
(b) Handle high-tension cords carefully.
(c) After repair work, check that the ignition coil termi-

nals and all other ignition system lines are recon-
nected securely.

(d) When cleaning the engine compartment, be espe-
cially careful to protect the electrical system from
vvater.

PRECAUTIONS WHEN HANDLING OXYGEN SENSOR
(a) Do not allow oxygen sensor to drop or hit against an

object. P
(b) Do not allow the sensor to come into contact with

water.
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IF VEHICLE IS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM. CB. ETC.)
The ECU has been designed so that it will not be affected by
outside interference. However, if your vehicle is equipped
with a CB radio transceiver, etc. (even one with about 10 W
output), it may, at times, have an effect upon ECU operation,
especially if the antenna and feeder are installed nearby.
Therefore, observe the following precautions:

1. Install the antenna as far away as possible from the ECU.
The ECU is located under the radio so the antenna should
be installed at the rear side of the vehicle.

2. Keep the antenna feeder as far away as possible from the
ECU wires — at least 20 cm (7.87 in.) - and, especially, do
not wind them together.

3. Check that the feeder and antenna are properly adjusted.

4. Do not equip your vehicle with a powerful mobile radio
system.

5. Do not open the cover or the case of the ECU unless
absolutely necessary. (If the l_C terminals are touched, the
IC may be destroyed by static electricity.)

AIR INDUCTION SYSTEM
1. Separation of the engine oil dipstick, oil filler cap, PCV

hose, etc. may cause the engine to run out of tune.

2. Disconnection, looseness or cracks in the parts of the air
induction system between the throttle body and cylinder
head will cause air suction and cause the engine to run
out of tune.

ELECTRONIC CONTROL SYSTEM
1. Before removing EFI wiring) co_nnectors,_termina_ls, _e_tc.,

first disconnect the power_ y either turning the ignition
switch OFF or disconnecting the battery termina s.
HINT: _Always check the diagnostic code before dis-
connecting the battery termina s.

2. When installing the battery, _b_e es ecially careful not to
inrgorrectly connect the positive (DI-) and negative (—)
ca es.

3. Do not permit parts to receive a severe impact during
removal or installation. Handle all EFI parts carefully, es-
pecially the ECU.

4. Do not be careless duringtroubleshooting as there_are
numerous transistor circuits and even sight terminal
contact can cause further troubles.

5. Do not open the ECU cover.

6. When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-
partment, prevent water from getting on the EFI parts and
wiring connectors.
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I
___ SST (A)

A /

Parts should be replaced as an assembly.

Care is required when pulling out and inserting wiring
connectors.
(a) Release the lock and pull out the connector, pulling

on the connectors.

(b) Fully insert the connector and check that it is locked.

When inspecting a connector with a volt/ohmmeter.
(a) Carefully take out the water-proofing rubber if it is

a water-proof type connector.

(b) Insert the test probe into the connector from wiring
side when checking the continuity, amperage or
vohage.

(c) D0 not apply unnecessary force to the terminal.
(d) After checking, install the water-proofing rubber on

the connector securely.

Use SST for inspection or test of the injector, cold start
injector or its wiring connector.
SST 09842-30050 (A) and 09842-30060 (B)
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FUEL SYSTEM

E ing procedure:
A I (H) Put a container under the connection.

E 1. When disconnecting the high fuel pressure line, a large

" 3.. 9
II ‘I \I I (b) Slowly loosen the connection.
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3.

(c) Disconnect the connection.
(d) Plug the connection with a rubber plug.

When connecting the flare nut or union bolt on the high
pressure pipe union. observe the following procedures:
(Union Bolt Type)
(a) Always use a new gasket.
(b) Tighten the union bolt by hand.
(c) Tighten the union bolt to the specified torque.
Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(Flare Nut Type)
(a) Apply a light coat of engine oil to the flare nut and

tighten the flare nut by hand.
(b) Using SST, tighten the flare nut to the specified

torque.
SST 09631-22020
Torque: 310 kg-cm (22 ft-lb. 30 N-m)
HINT: Use a torque wrench with a fulcrum length of 30
cm (11.81 in.).

Observe the following precautions when removing and
installing the injectors.
(a)

(I9)
Never reuse the O-ring.
When placing a new O-ring on the injector, take
care not to damage it in any way.

(c) Coat a new O-ring with spindle oil or gasoline be-
fore installing — never use engine, gear or brake oil.

I _ _ 4. Install the injector to delivery pipe and cylinder head as
Delivery Pipe shown in the figure.
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l \ 5. Check that there are no fuel leaks after performing any
Check Connector SST maintenance on the fuel system.
FF’ fillw , (a) Using SST, connect terminals +B and FP of the

0+ B U \, \ , check connector.
iiQ S 0 SST 09843-18020

S " (b) With engine stopped, turn the ignition switch ON.Q @ /
H4059,‘

‘S s__-~——\ l (c) When the fuel return hose is pinched, the pressurewithin high pressure line will rise to approx. 4 kg/
% cmz (57 psi, 392 kPa). ln this state, check to see that

“ there are no leaks from any part of the fuel system.
NOTICE: Always pinch the hose. Avoid bending as it
may cause the hose to crack.

0 Q/ @@/.,oj:’\\@1"

H5180‘

‘ S (d) Turn the ignition switch OFF.
SST A (e) Remove the SST.

SST 09843-18020

 )

i 7 / _ _ / i $14060
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TROUBLESHOOTING
TROUBLESHOOTING HINTS
1

2.

3.

Engine troubles are usually not caused by the EFI system.
When troubleshooting, always first check the condition
of the other systems.
(a) Electronic source

0 Battery
0 Fusible links
0 Fuses
Body ground
Fuel supply
0 Fuel leakage
0 Fuel filter
0 Fuel pump
Ignition system
0 Spark plugs
0 High-tension cords
0 Distributor

(b)
(C)

(d)

0 Ignition coil
0 lgniter
Air induction system
0 Vacuum leaks

(f) Emission control system
0 PCV system
0 EGR system
Others
0 Ignition timing (ESA system)
0 Idle speed (ISC system)
0 EHO.

(e)

(9)

The most frequent cause of problems is simply a bad
contact in wiring connectors. Always check that connec-
tions are secure.
When inspecting the connector, pay particular attention
to the following points:
(a) Check to see that the terminals are not bent.
(b) Check to see that the connector is pushed in com-

pletely and locked.
(c) Check to see that there is no signal change when the

connector is slightly tapped or wiggled.

Troubleshoot sufficiently for other causes before replac-
ing the ECU, as the ECU is of high quality and it is
expensive.
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I git ._yp_._.e g minimum) for troubleshooting of the electrical circuit.
, A y (See page Fl-27)

I LIV W i

TROUBLESHOOTING PROCEDURES

SYMPTOM — DIFFICULT TO START OF NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

iOI<
CHECK STARTING SYSTEM

CHECK ELECTRONIC SOURCE 1. Battery
I y BAD (1) Connections

(2) Gravity —~ Drive belt — Charging system
(3) Voltage
Fusible links

I3.
I I

Ignition switch
‘ BAD 2. Clutch start switch

Starter relay
Starter

5. Wiring connection

SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK)

CHECK DIAGNOSIS SYSTEM I if Diagnostic code(s) (See page Fl-24)
Check for output of diagnostic code. Malfunction
(See page Fl-21) ¢0d@(5)

Normal code

DOES ENGINE START WITH ISC system
ACCELERATOR PEDAL DEPRESSED? OK (1) ISC Valve (See page Fl-76)

CHECK FOR VACUUM LEAKS IN AIR

IOK  -

(2) Wiring connection

Oil filler cap
. INTAKE LINE BAD 2. Oil dipstick

Hose connection(s)
PCV hose(s)
EGR system — EGR valve stays open

CHECK IGNITION SPARK 1. High-tension cords
(See page IG-5) BAD 2. Distributor

i OK CONTINUED ON PAGE Fl-"1

Ignition coil
lgniter
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l OK CONTINUED FROM PAGE FI-10

. CHECKSPARKPLUGS if ii I 1. Spark plugs I
. Standard: 0.8 mm (0.031 in.) ‘ NO . 2. Compression pressure

HINT: Check compression pressure and Minimum: 9.0 kg/cmz
I valve clearance if necessary. (128 psi, 883 kPa)

. A. at 250 rpm
3. Valve clearance (Cold)

Standard: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)

EX 0.20 — 0.30 mm
A (0.008 - 0.012 in.)

‘ A 1 lnjector(s) - Shorted or leaking
BAD 2. Injector wiring — Short circuited
All 3. Cold start injector — leakage
Plugs A (See page Fl-53)
WET 4. Cold start injector time switch

A A A I I (See page Fl-82) A A

lo“ -
CHECK FUEL SUPPLY TO INJECTOR - 1. Fuel lines - Leakage — Deformation
1. Fuel in tank BAD 2. Fuses
2. Fuel pressure in fuel line A 3. Circuit opening relay (See page Fl-80)

(1) Connect terminals + B and FP of the I 4. Fuel pump (See page Fl-46)
check connector. I A 5. Fuel filter

(2) Feel pressure at fuel hose of fuel 6. Fuel pressure regulator (See page Fl-56)
filter. (See page Fl-47)

 joi< A A
CHECK IGNITION TIMING Li_?,n Ignition timing — Adjust (See page IG-13)
1. Connect terminals TE1 and E1 of the NO

check connector.
2. Check ignition timing.

Standard: 10° BTDC @ idle
IO.

CHECK EFI ELECTRONIC CIRCUIT %_é,I 1. Wiring connections
USING VOLT/OHMMETER BAD A 2. Power t0 ECU
(See page Fl-27) . (1) Fusible links

I (2) Fuses
I (3) EFI main relay (See page Fl-79)

3. Air flow meter (See page Fl-69)
4. Water temp. sensor (See page Fl-83)

I 5. Air temp. sensor (See page Fl-69)
I 6. Injection signal circuit

j (1) Injector wiring
(2) Solenoid resistor (See page Fl-81)
(3) ECU (See page Fl-95)



I Normal code
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SYMPTOM - ENGINE OFTEN STALLS

(See page Fl-21) C0d@($)

CHECK DIAGNOSIS SYSTEM if A O if Diagnostic code(s) (See page Fl-24)
Check for output of diagnostic code. Malfunction

I CHECK FOR VACUUM LEAKS IN AIR I
INTAKE LINE BAD

j...
CHECK FUEL SUPPLY TO INJECTOR
1. Fuel tank . BAD

(1) Connect terminals + B and EP of the
check connector. I

filter. (See page Fl-47)

1. Oil filler cap
2. Oil dipstick
3. Hose connections
4. PCV hoses
5. EGR system — EGR valve stays open

1. Fuel line — Leakage — Deformation
2. Fuses

2. Fuel pressure in fuel line A 3. Circuit opening relay (See page Fl-80)
4. Fuel pump (See page Fl-46)
5. Fuel filter

(2) Feel pressure at fuel hose of fuel ‘ 6. Fuel pressure regulator (See page Fl-56)

Icl-lEcl< AIRFILTER ELEMENT I 2 I? Element - Clean or replace

CHECK IDLE SPEED 1. Wiring connections
Standard: 800 :l: 50 rpm BAD 2. ISC valve (See page Fl-76)

jet
, CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the A NO
check connector. I‘

2. Check ignition timing.
Standard: 10° BTDC @ idle

, Standard: 0.8 mm (0.031 in.)

valve clearance if necessary

I OK CONTINUED ON PAGE FI-13

 FT 3. ECU (Test by substitution)

Ignition system

CHECK SPARK PLUGS if O ii 5 1. Spark plugs I
NO 2 . Compression pressure

HINT: Check compression pressure and A Minimum: 9.0 kg/cm’
(128 psi. 883 kPa)
at 250 rpm

3. Valve Clearance (Cold)
Standard: IN 0.15 — 0.25 mm

(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm

(0.008 — 0.012 in.)
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1 OK CONTINUED FROM PAGE Fl-12

CHECK COLD START INJECTOR 1. Cold start injector (See page Fl-53)
(See page Fl-53) BAD 2. Cold start injector time switch

A A (See page Fl-82) A A _

lot  
RECHECK FUEL PRESSURE 1. Fuel pump (See page Fl-46)
(See page Fl-47) BAD 2. Fuel filter

3. Fuel pressure regulator (See page Fl-56)

CHECK INJECTORS A Injection condition if
(See page Fl-58) BAD _

I OK
_ _ __ _ _ _ |F_ " . ' _' " _

CHECK EFI ELECTRONIC CIRCUIT L 1. Wiring connections
USING VOLT/OHMMETER A BAD 2-. Power to ECU
(See page Fl-27) A (1) Fusible links

I (2) Fuses
(3) EFI main relay (See page Fl-79)

3. Air flow meter (See page Fl-69)
4. Water temp. sensor (See page Fl-83)

I 5. Air temp. sensor (See page Fl-69)
I 6. Injection signal circuit

(1) Injector wiring
I (2) Solenoid resistor (See page Fl-81)

A (3) ECU (See page Fl-95)

SYMPTOM — ENGINE SOMETIMES STALLS

CHECK DIAGNOSIS SYSTEM Diagnostic code(s)
Check for output of diagnostic code. Malfunction (See page Fl-24)
(S89 page FI-21) code(s)

i Normal code

CHECK AIR FLOW METER I I I Airflow meter
(See page Fl-69) BAD

I ol<
CHECK WIRING CONNECTORS AND 1. Connector(s)
RELAYS BAD 2. EFI main relay (See page Fl-79)
Check for signal change when the connector 3. Circuit opening relay (See page Fl-80)
or relay is slightly tapped or wiggled.
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SYMPTOM — ROUGH IDLING AND/OR MISSING

CHECK DIAGNOSIS SYSTEM Diagnostic code(s)
Check for output of diagnostic code Malfunction (See page Fl-24)
(See page FI-21) code(s) A

A W _ _;__ _ 1. _ — _ ' _

INormal code

CHECK FOR VACUUM LEAKS IN AIR ,__g2_, 1. Oil filler cap I
INTAKE LINE 1 BAD 2. Oil dipstick I

3. Hose connection(s)
4. PCV hose(s)

. 5. EGR system — EGR valve stays open
I

..‘ — ——__ —_ — 1

I CHECK AIR FILTER if I11->I Element - Clean or replace I
~ e ~ ~ as BAD ~ as e ~ e —

I OK
CHECK IDLE SPEED 1. Wiring connections
Standard: 800 1E 50 rpm NO 2. ISC valve (See page Fl-76)

3. ECU (Test by substitution)

OK

CHECK IGNITION TIMING Ignition system
1. Connect terminals TE1 and E1 of the I NO

check connector.
2. Check ignition timing.

Standard: 10° BTDC @ idle

CHECK SPARK PLUGS ‘I. Spark plugs and high-tension cords
Standard: 0.8 mm (0.031 in.) I BAD 2. Compression pressure l
HINT: Check compression pressure and I ‘ Minimum: 9.0 kg/cmz
valve clearance if necessary. (128 psi, 883 kPa)

at 250 rpm
3. Valve clearance (Cold)

, Standard: IN 0.15 - 0.25 mm
I (0.006 - 0.010 in.)

EX 0.20 — 0.30 mm
(0.008 —- 0.012 in.)

CHECK T-VIS VALVE 1. T-VIS vsv (See page Fl-85)
Check that the T-VIS valve is closed. BAD 2. Vacuum leaks

OK

CHECK COLD START INJECTOR 1. Cold start injector (See page Fl-53)
(See page Fl-53) BAD 2. Cold start injector time switch.

(See page Fl-82)

I OK CONTINUED ON PAGE Fl-15
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I OK CONTINUED FROM PAGE Fl-14

cl-lEcl<FuELPnEssul=tE 1. Fuel pump(See page Fl-46)
(See page Fl-47) BAD 2. Fuel filter

3. Fuel pressure regulator (See page Fl-56)

___ _ _____7 *7 7' T7 '7 ' ' _ Ar" ' 7 7 77

CHECK EFI ELECTRONIC CIRCUIT ‘ 1 Wiring connections
‘ USING VOLT/OHMMETER l BAD 2. Power to ECU

I (See page FI~27) I . (1) Fusible links
(2) Fuses

‘ (3) EFI main relay (See page Fl-79)
‘ A 3. Air flow meter (See page Fl-69)

4. Water temp. sensor (See page Fl-83) I
5. Air temp. sensor (See page Fl-69)
6. Injection signal circuit

I (1) Injector wiring
‘ (2) Solenoid resistor (See page Fl-81)

(3) ECU (See page Fl-95)
1 7. Oxygen sensor (See page Fl-92)

CHECK INJECTORS Injection condition I NC E
(See page Fl-58) BAD I

-‘~—7* __... . 7 — _ —:..__2 .I

SYMPTOM — HIGH ENGINE SPEED (NO DROP)

I CHECIIACCELERATORLINKAGE IMIBAD Linkage —Stuck _ I

OK

CHECK FOR VACUUM LEAKS IN AIR  i 1. Oil filler cap
INTAKE LINE I BAD 2. Oil dipstick

AP 3. Hose connections
I ‘ 4. PCV hoses

5. EGR system — EGR valve stays open
I _ ._._ . ._ ._

I oI<
CHECK AIR CONDITIONER IDLE-UP C Air valve forair conditioner — Leakage W
CIRCUIT BAD I

I CHECK ISC SYSTEM if 1.Wiring connections I E
BAD 2. ISC valve (See page Fl-76)

3. Air conditioner switch

I ok
CHECK DIAGNOSIS SYSTEM Diagnostic code(s) (See page Fl-24)
Check for output of diagnostic code. Malfunction
(See page Fl-21) Code

I Normal code CONDINUED ON PAGE Fl-16
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I OK CONTINUED FROM PAGE Fl-15

(See ICHECK THROTTLE POSITION SENSOR Throttle body
page Fl-71) A BAD

CHECK SURE lg prFUEL PRES Fuel pressure regulator — H' h essure I
(See page Fl-47) BAD

I OK CONTINUED FROM PAGE FI-9

I
(See page Fl-53) A W BADICHECK COLD START INJECTOR Cold start injector - Linkage I

OK IICHECKINJECTORS (See page Fl-58) BAD Injectors—Leakage, Injection quantity C I
IOK

I CHECK ENGINE EFI ELECTRONIC
CIRCUIT USING VOLT/OHMMETER A BAD 2. Power t0 ECU
(See page Fl-27) I I (1) Fusible links

I 6.

Wiring connections

(2) Fuses
(3) EFI main relay (See page Fl-79)
Air flow meter (See page Fl-69)
Water temp. sensor (See page Fl-83)
Air temp. sensor (See page Fl-69) ‘
Injection signal circuit
(1) Injector wiring .
(2) Solenoid resistor (See page Fl-81)
(3) ECU (See page Fl-95)

SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM Diagnostic code(s) (See page Fl-24)
Check for output of diagnostic code. Malfunction
(See page Fl-21) code(8)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKELINE BAD I2.OiIdipstick

Oil filler cap

Hose connections
PCV hose(s)
EGR system — EGR valve stays openIOK

CHECK IGNITION TIMING unis ignition timing - Adjust (See page IG-13)
1. Connect terminals TE1 and E1 of the

check connector.
2. Check ignition timing.

Standard: 10° BTDC @ idle .

(NO

I OK CONTINUED ON PAGE Fl-17
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IOK CONTINUED FROM PAGE Fl-16

CHECK IDLE SPEED 1. Wiring connections
Standard: 800 :l: 50 rpm NO 2. ISV valve (See page Fl-76)

3. ECU (Test by substitution)

CHECK COLD START INJECTOR 1. Cold start injector (See page Fl-53)
(See page Fl-53) BAD 2. Cold start injector time switch

(See page Fl-82) A A A A

CHECK FUEL PRESSURE 1. Fuel pump (See page Fl-46)
(See page Fl-47) BAD 2. Fuel filter

3. Fuel pressure regulator (See page Fl-56)

CH ECKINJ ECTORS A Injectors — Clogged A
(See page Fl-58) BAD A

CHECK EFI ELECTRONIC CIRCUIT tiu__._, 1. Wiring connection
USING VOLT/OHMMETER BAD I 2. Power to ECU
(See page Fl-27) (1) Fusible links

(2) Fuses
I (3) EFI main relay (See page Fl-79)

A 3. Air flow meter (See page Fl-69)
4. Water temp. sensor (See page Fl-83)
5. Air temp. sensor (See page Fl-69)
6. Throttle position sensor (See page Fl-71)

A 7. Injection signal circuit
(1) Injector wiring I
(2) Fuel cut RPM (See page Fl-98)
(3) Solenoid resistor (See page Fl-81)
(4) ECU (See page Fl-95)

8. Oxygen sensor (See page Fl-92)

SYMPTOM - MUFFLE EXPLOSION (AFTER FIRE)-Rich Fuel Mixture-Misfire

CHECK DIAGNOSIS SYSTEM Diagnostic code(s) (See page Fl-24)
Check for output of diagnostic code. Malfunction
(See page Fl-21) oode(e)

I Normal code

CHECK IGNITION TIMING I? Ignition timing — Adjust (See page IG-13) A
1. Connect terminals TE1 and E1 of the BAD I

check connector.
2. Check ignition timing.

Standard: 10° BTDC @. idle

I OK CONTINUED ON PAGE FI~18
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OK CONTINUED FROM PAGE FI-17

CHECK IDLE SPEED 1. Wiring connections
Standard: 800 i 50 rpm NO 2. ISC valve (See page Fl-76)

3 ECU (Test by substitution)

CHECK COLD START INJECTOR 1. Cold start injector (See page Fl-53)
(See page Fl-53) BAD 2. Cold start injector time switch

(See page Fl-82) AA

(See page Fl-47) ICHECK FUEL PRESSURE Fuel pressure regulator (See page Fl-56)
BAD

OK

CHECK THROTTLE POSITION SENSOR Throttle body
(See page Fl-71) BADI
CHECK INJECTORS Injectors — Leakage
(See page Fl-58) BADI

IOK
CHECK SPARK PLUGS 1. spark plugs
Standard: 0.8 mm (0.031 in.) N0 2. Compression pressure
HINT: Check compression pressure and Minimum: 9.0 kg/cm’
valve clearance if necessary. (128 psi, 883 kPa)

at 250 rpm
Valve clearance (Cold)
Standard: IN 0.15 — 0.25 mm

(0.006 - 0.010 in.)
EX 0.20 — 0.30 mm

A AA (0.008—0.012in.) A

CHECK EFI ELECTRONIC CIRCUIT 1 . Throttle position sensor (See page Fl-71)
USING VOLT/OHMMETER I BAD 2. Injection signal circuit
(See page Fl-27) I (1) Injector wiring

(2) Fuel cut RPM (See page Fl-98)
(3) Solenoid resistor (See page Fl-81)
(4) ECU (See page Fl-95)

I 3. Oxygen sensor (See page Fl-92)
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EFI SYSTEM —- Troubleshooting Fl-19

SYMPTOM - ENGINE HESITATES AND/OR POOR ACCELERATION

1. Clutch — Slips
BAD 2. Brakes - Drag AA

OK

CHECK FOR VACUUM LEAKS IN AIR MI
‘ INTAKE LINE BAD

1. Oil filler cap
2. Oil dipstick
3. Hose connections
4. PCV hose(s)
5. EGR system — EGR valve stays open

7.. W A A _ W» — __ —— , — _ _ — :-Iok
ICHECKAIR FILTER ELEMENT II I I_€>I Element -I Clean or replace II I

R R e A A BAD e ~ so as —IOK
CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code. Malfunction
(See page Fl-21) oode(e)

I Normal code
. I -.

CHECK IGNITION SPARK
(See page IG-5) BAD

Diagnostic code(s) (See page Fl-24)

1. High-tension cords
2. Distributor
3. Ignition coil
4. lgniter

Ignition timing — Adjust (See page IG-13) ICHECK IGNITION TIMING T___,,
1. Connect terminals TE1 and E1 of the NO

check connector. ‘
2. Check ignition timing. I

Standard: 10° BTDC @ idle IOK  
CHECK FUEL PRESSURE
(See page Fl-47) BAD

1. Fuel Pump (See page Fl-46)
2. Fuel filter
3. Fuel pressure regulator (See page Fl-82)IOK

CHECK INJECTORS Injection condition
(See page Fl-58) BAD I

I OK CONTINUED ON PAGE Fl-20
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I OK CONTINUED FROM PAGE Fl-19

CHECK SPARK PLUGS
Standard: 0.8 mm (0.031 in.)
HINT: Check compression pressure and *
valve clearance if necessary.

I (See page Fl-27) I

CHECK T-VIS VALVE
Check if T-VIS valve is open with engine BAD
running at 4,200 rpm or above.

CHECK EFI ELECTRONIC CIRCUIT
I USING VOLT/OHMMETER BAD

NO 2.
Spark plugs
Compression pressure
Minimum: 9.0 kg/cmz

(128 psi, 883 kPa)
at 250 rpm

Valve clearance (Cold)
Standard: IN 0.15 — 0.25 mm

(0.06 - 0.010 in.)
EX 0.20 — 0.30 mm

(0.008 - 0.012 in.)

T-VIS VSV (See page Fl-85)
Vacuum leaks

Wiring connections
Power to ECU
(1) Fusible links
(2) Fuses
(3) EFI main relay (See page Fl-79)
Air flow meter (See page Fl-69)
Water temp. sensor (See page Fl-83)
Air temp. sensor (See page Fl-69)
Throttle position sensor (See page Fl-71) I
Injection signal circuit
(1) Injector wiring
(2) Solenoid resistor (See page Fl-81) ‘
(3) ECU (See page Fl-95)AA AA
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DIAGNOSIS SYSTEM
DESCRIPTION
The ECU contains a built-in, self-diagnosis system which de-
tects troubles within the engine signal network and then a
warning on the "CHECK" engine warning light on the instru-
ment panel flashes.
By analyzing various signals shown in the table (See page 24)
the ECU detects system malfunctions which are related to the
various operating parameter sensors or actuator. The ECU
stores the failure code associated with the detected failure
until the diagnosis system is cleared by removing the EFI fuse
with the ignition switch OFF.
THE “CHECK” engine warning light on the instrument panel
informs the driver that a malfunction has been detected.
The light goes off automatically when the malfunction has
been cleared.

"CHECK" ENGINE WARNING LIGHT CHECK
1. The "CHECK" engine warning light will come on when

the ignition switch is placed at ON and the engine is not
running.

2. When the engine is started, the "CHECK" engine warn-
ing light should go off.
If the light remains on, the diagnosis system has detected
a malfunction or abnormality in the system.

OUTPUT OF DIAGNOSTIC CODES
To obtain an output of diagnostic codes, proceed as follow:

1. Initial conditions
(a) Battery voltage 11 V or more
(b) Throttle valve fully closed (throttle position sensor

IDL points closed)
(c) TransmTssion in neutral position
(d) Accessories switched OFF
(e) Engine at normal operating temperature

2. Turn the ignition switch ON. Do not start the engine.

Using SST, connect terminals TE1 and E1 of the check
connector.
SST 09843-18020
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lC11
CHECK

g H1405

No malfunction

i 0.25 seconds

on

OFF
. w

0.25 seconds

ATO716

, Code No.21 and No.32

0.5 seconds 4.5 seconds

T ON
OFF

2.5 seconds
1 .5 seconds

H0524
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_ 7 ff W / if Fl4060

4. Read the diagnostic code as indicated by the number of
flashes of the ”CHECl(” engine warning light

Diagnostic Codes (See page Fl-24)
(a) Normal System Operation (no malfunction)

0 The light will alternately blink ON and OFF 2
times per second.

(b) Malfunction Code Indication
0 In the event of a malfunction, the light Will blink

every 0.5 seconds. The first number of blinks will
equal the first digit of a 2-digit diagnostic code
and, after a 1.5 second pause, the 2nd number of
blinks will equal the 2nd. If there are two or more
codes, there will be a 2.5 second pause between
each.

0 After all the codes have been signaled there will
be a 4.5 second pause and they will all be re-
peated as long as the terminals TE1 and E1 of the
check connector are connected.

HINT:

order to the larger.

5. After the diagnostic check, remove the SST
SST 09843-18020

In the event of a number of trouble codes indi-
cation will begin from the smaller value and continue in
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CA
1.

2.

NCELLING DIAGNOSTIC CODE
After repair of the trouble area, the diagnostic code re-
tained in memory by the ECU must be cancelled out by
removing the EFI fuse (15A) for 10 seconds or more,
depending on ambient temperature (the lower the tem-
perature, the longer the fuse must be left out) with the
ignition switch OFF.
HINT:
0 Cancellation can also be done by removing the battery

negative (—) terminal, but in this case, other memory
systems (clock, etc.) will also be cancelled out.

0 If the diagnostic code is not cancelled out, it will be
retained by the ECU and appear along with a new code
in the event of future trouble.

0 If it is necessary to work on engine components requir-
ing removal of the battery terminal, a check must first
be made to see if a diagnostic code has been recorded.

After cancellation, perform road test of the vehicle to
check that anormal code is now read on the "CHECK"
engine warning light.
lf the same diagnostic code appears, it indicates that the
trouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

2.

3.

1. When 2 or more codes are indicated, the lowest number
(code) will appear first.

All detected diagnostic codes, except codes No.51 and
No.53, will be retained in memory by the ECU from the
time of detection until cancelled out.

Once the malfunction is cleared, the "CHECK" engine
warning light on the instrument panel will go off but the
diagnostic code(s) remain stored in ECU memory (ex-
cept for codes No.51 and No.53).
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DIAGNOSTIC CODES

I code Number of I System DiagnosisNo. Engine blinks 7

Trouble area
I See
. P399

I _ 77 Norma‘ = This appears when none of the
I I H1451 l other codes are identified.

I . .

I No NE or G signal to ECU

7 12 I II I I RPM Signal within 2 seconds after engine has
F F been cranked.

7 ,F'133§g , . _ 7 7 , _. , I

Distributor circuit
Distributor
Starter signal circuit
ECU

IG-4

II III . No NE signal to ECU when
13 RPM Slgnal engine speed is above 1,000 rpm.

Fl1390 , 7 7 7 7

Distributor circuit
Distributor
ECU

i _

14 Ignition ,NolGFsignaltoECU8i-11 I
I Signal times in succession.

H1391 7 7 7

lgniter and ignition coil
circuit
lgniter and ignition coil
ECU

Fl-39

i ' ‘ '

During air-fuel ratio feedback
correction, voltage output from

Oxygen the oxygen sensor does not
Sensor Signal exceed a set value on the lean

21 [II] I] side and the rich side ~
continuously for a certain period.

L
I l

Oxygen sensor circuit
Oxygen sensor
ECU

I Fl-64

I _ .

0Oxygen I C C I I IOpen or short circuit in oxygen
Sensor . . I sensor heater.

7 7 FMOO7 HeaterCircuit I7

Oxygen sensor heater circuit
Oxygen sensor heater
ECU

. Fl-44
7*

7 I Water Temp. Open or short circuit in water
22 I 7 Sensor Signal I temp. sensor signal (THW).

7 77 I 7 7 77 H1392 7 77_ 7 7 7 77 7

Water temp. sensor circuit
Water temp. sensor
ECU

I Fl-37
A 4

I Intake Air
7 24 I Temp Sensor Open or short circuit in intake air 7

 m 7 Signa'| temp. sensor signal (THA).
F7l1611I7 7 7 7 4| 7

Intake air temp. sensor
circuit
Intake air temp. sensor
ECU

I Fl—36

L 4 4 .

(1) (CALIF. only)

‘ , When air-fuel ratio feedback
Air_fue| correction value or adaptive

I 25 Ratio Lean control value continued at
|\/iamnction the upper (lean) or lower

(rich) limit renewed for a
certain period of time.
(CALIF. only)

lilii I Fl Injector circuit
Injector
Oxygen sensor circuit
ECL'
Fuel line pressure
Air flow meter
Air intake system
Ignition system

7 7 Fl2562777L 7 (2) 7 I7
‘ I When air-fuel ratio feedback
I correction value or adaptive 7

Air-fuel I control value feedback ‘
26 .__I'I_I'I__I'I_I'I_II_I'I_I'I_I'I_ Ration Rich frequency is abnormally high

Malfunction * during feedback condition.
(3) Open or short circuit in

7 7 H25637 I oxygen sensor signal. 7

Injector circuit
Injector
Fuel line pressure
Cold start injector
Air flow meter
ECU

I I Air HOW Open circuit in VC signal or short
31 ‘ I I II II Meter Sigma" ‘ circuit between VS and E2 when

7 7 H1394 idle contacts are closed.

Air flovv meter circuit
Air flow meter
ECU

Fl-34

l .

FFFI

ri l

32 I I II II Air Flow Open circuit in E2 or short circuit‘
I i Meter Signal ‘ between VC and VS.

777 7 7 7 7 H1395 7 77 7 7_ 7 7 7 7\_

Air flow meter circuit
Air flow meter
ECU

7 Fl-34

it



EFI SYSTEM — Diagnosis System Fl-25
 

DIAG NOSTIC CODES (Cont'd)

It Code 7 Number of System
No. Engine blinks ,

l

Diagnosis Trouble area
See
P399

34
Turbocharging 1
Pressure .

I Signal
FI30-47‘ I

Excessive turbocharging
pressure.

Turbocharger
Turbocharging pressure
sensor circuit
Turbocharging pressure sens
ECU

Of

I35
‘ Turbocharging

Pressure
Sensor
Signal

flllilllllllllll
H3049 7

Open or short circuit in
turbocharging sensor pressure
sensor signal (PIM).

Turbocharging pressure
sensor circuit
Turbocharging pressure
sensor
ECU

Fl-42

741
I Throttle

Position
Sensor
Signal

__i1iti1ii_ii_
H1390‘ 7

Open or short circuit in throttle
position sensor signal (VTA).

Throttle position sensor
circuit
Throttle position sensor
ECU

Fl-32

42 7 Vehicle Speed
I I Sensor Signal

H1397

No SPD signal for 8 seconds
when engine speed is between
2,500 rpm and 5,000 rpm and
coolant temp. is below 80 “C
(176 °F) except when racing
the engine. I

Vehicle speed sensor circuit
Vehicle speed sensor
ECU

~ 43 __flJ1IIJ1_flJ1iL ”srar1ersignai.
7 7 7 _77 77 H13987 7 771

No STA signal to ECU unit when}
engine speed reaches 800 rpm
with vehicle not moving.

Ignition switch circuit
Ignition switch
ECU

Fl-38

52
 mL Knock Sensor

Signal
H1618 771

Open or short circuit in knock
sensor signal (KNK).

Knock sensor circuit
Knock sensor
ECU

*1‘

53  IL ; Knock Control.
7 H161977Signal in ECU 7

Knock control in ECU faulty ECU

71 iLliliiLillill_il EGRI Malfunction
(CALIF. only)

l
Fl2622

EGR gas temp. below
predetermined level during
EGR control.

EGR system (EGR valve, EGR
hose etc.)
EGR gas temp. sensor circuit
EGR gas temp. sensor
EGR control VSV
EGR control VSV circuit
ECU

Fl-45

I51 Switch
Signal

H1399 F7

No IDL signal or A/C signal
to ECU, with the check termina
TE1 and E1 shorted.

ls

A/C switch circuit
A/C amplifier
Throttle position sensor circu
Throttle position sensor
Accelerator pedal and cable
ECU

it
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INSPECTION OF DIAGNOSIS CIRCUIT

FL Ignition Switch
AM2
30A
"\' ' ',' 102

i AM2 ° °
AM1

o\ 0 o\o 0 0,. IG1
FL FL FL 0 0

Fuse
EFI
15A —— A-4 A A — 4 BATT

EFI Main Relay
Fuse
IGN
7.5A

O I

Fuse
. I

"CHECK" EngineGAUGE T W - Liht

I
B It 1 4 28 4- $0 :11:

E1

MAIN é ALT AM1 15A arning g
2-0L 100A 40A , , I"'\

Q

"I;-" Z TEAL — as

Connector
0 ll 3

+B

+B1

T
E1 I

Does "CH E7CK” engine warning light come on when YES System Norman
ignition switch is at ON?

I NO

II I BAD I

Check bulb, fuse and wiring between ECU and
ignition switch.

Repair or replace. I

I BAD

Repair or replace. I

Does "CHECK" engine warning light go off when
the engine is started?

I YES
System Normal I

II l~°  .  
Check wiring between ECU and "CHECK" engine
warning light.

BAD

IOK
Repawi

ls there diagnostic code output when check
connector terminals TE1 and E1 are connected? E I‘y another ECU. I

I IYES I
Does "CHECK" engine warning light go out after IE Further repair required. I
repair according to malfunction code?

YES

System OK rl Cancel out diagnostic code. I

Does "CHECK" engine warning light come on when YES Check wiring between ECU OK Try another
ECU terminal W is grounded to the body? terminal E1 and body ground. ECU
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TROUBLESHOOTING WITH VO LT/
OHMMETER

HINT:
The following troubleshooting procedures are designed for inspection of each separate system and0 .
therefore the actual procedure may vary somewhat. However, troubleshooting should be performed
while referring to the inspection methods described in this manual.

0 Before beginning inspection, it is best to first make a simple check of the fuses, fusible links and the
condition of the connectors.

0 The following troubleshooting procedures are based on the supposition that the trouble lies in either a
short or open circuit in a components outside the computer or a short circuit within the computer.

0 If engine trouble occurs even though proper operating voltage is detected in the computer connector,
then it can be assumed that the ECU is faulty and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

Q
i @ ’ .‘ use

 Q IGN 7.5Ato,
\ f W‘ I U

\  ~ U U U i gfsce
 7 I 15A

Fuse "EFI 15A"

I ' T 1

Fusible Link
"AM2 30A" \L~?

~ IWLTIC u I.Ell_l_-IIII_ILi”IiI H I
Fusible Link Z - i 5:553]Am“  .@@UI'7 ;3
 - jfi;;_ *1..fl_ 1 ’ W _ IFusible Link I 47

rrAM1 4OAff " —~ *1 H" 3* *"****

_ _ 7 _ Fl5446
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 E EFI SYSTEM CHECK PROCEDURE
HlNT'ECU ' ." _ ,*L‘; ~ 0 Perform all voltage measurements with the connectors

QEERESESEEEQEEBE §_%%%%BEi I discon nected.
I/IJIIIIIIIIILBI E1 I 0 Verifythatthe battery voltage is 11 V or more when the

A _. +B1 _ “ ignition switch is in "ON" position.

O
Q_O_OO

i CU Using a voltmeter with high impedance (10 kQ/V mini-
mum), measure the voltage at each terminal of the wiring
connectors.

7F7l3225

Terminals of ECU

Symbol Terminal Symboll Terminal Symbol Terminal

E01 POWER GROUND G2 DISTRIBUTOR I AC1 I A/C MAGNET SWITCH

I
_ 4 LL, J-

EO2 1 POWER GROUND G1 DISTRIBUTOR ACT 7 A/C AMPLIFIER

I No.1 I.N...ECTOR(I\lo.1) NE DISTRIBUTOR SPD SPEED SENSOR
No.3 NUECTOR ('\lo.3]i E1 I ENGINE GROUND —

/

///é//////

T T"TIR "T " ’ T" ’ T"

No.2 N.1ECTOR (\lo.2) VF CHECK CONNECTOR -
E F

J .

I No.4 N- CTOR (No.4) c@ iDlSTR|BUTOR 4 7,
I 1L. LLLL L

STJ COLD STAR“ INLECTOR -4 -

EGR i EGR vsv 7 T I CHECK CONNECTOR 4
r i "TT *TT r

I RSC IISC VALVE 7 OX1 fOXYGEN SENSOR I FPR .FUEL PUMP RELAY

RSO ISC VALVE I 0x2 :CHECK CONNECTOR 4
I T III’ I II IIIFIITFTITIF I

I HT OXYGEN SENSOR HEATER I KNK KNOCK SENSOR WARNING LIGHT
I LL LJ 444444 44.44.4,_ I _: 44.44.444.444 ‘L, 44

7 I PIM TURBOCHARGING PRESSURE
I I SENSOR

\ 4 I THW WATER TEMP. SENSOR I STP ~ STOP LIGHT SWITCH
IGT IGNITER i IDL I THROTTLE POSITION SENSOR‘ i —

T R . .I TPC1 7 VEVBOCHARGING PRESSURE THA1 I AIR TEMP. SENSOR T i 4

“T” I T” 11

L.L..L.. . , , 4444 LLLL T

. I — VTA THROTTLE POSITION SENSOR —/ /
\ II VS AIR FLOW METER ELS ‘ HEADLIGHT DEFOGGER

T-VIS T-VIS VSV *THG EGR GAS TEMP. SENSOR I +B1 EFI MAIN RELAY

\ 4 vc SENSOR POWER SOURCE i BATT BATTERY
LL L . L _L . ___4t___ __ ____ _ _ 7 777777 77 77 __ 7 7777 77 7 7 I

FC CIRCUIT OPENING RELAY E2 SENSOR GROUND I +9 7 EFI MAIN RELAY
I 1_ . LL LL . L‘LL LL LL _ __ __ _ __ ___________ ____ __ __ _ _ _______ __, __ 14 4 .. L . L , . L, L ,44,4 , LL LLL. L Lr

* IGF 7 IGNITER I STA 1 STARTER SWITCH * CALIF. only

I Engine ECU Terminals I I I II

BAT

@EE?Q5 HEEH 5iElRE HE BEIi EB EB NE NENHNiNEHEHE*9El
7 7 7 77 FI27967
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Voltage at ECU Wiring Connectors

No. Terminals Condition I STD voltage (V) See page

+B1
-E1 ‘ IGSWON

TTTIIII II I I IT IITT T TT II TII I T I II T

. B1 + 10414 I Fl-30

2 .
BATT — E1 — 10-14 Fl-31 ‘

3 L L

IDL — E2

VC -E2

VTA - E2

4

VC —E2

VS —E2

IG SW ON

Throttle valve open 4.5 — 5.5
I___7 7 I

- 4.5- .55
Fl-32 I

Throttle valve open 0.1 - 1.0

Idling 1.6-4.1

3,000 rpm ‘ 1.0-2.0

5

No.1
No.2
No.3
No.4

E01

E02
IG SW ON

L LLLLLLLL L L L LLI

, 10414 Fl-35 I

6 THA1 — E2

7 1 THW — E2
IG SW ON

Intake air temp. 20°C (68°F) 1 — 3 I Fl-36

Coolant temp. s0°c (176°F) 0.1 41.1 Fl-37 7
A

8 . STA - E1 Cranking
L 4444 74474 4 L 7_I

444 I L L LL L L LL LLLLLL

6-14 I Fl-38

9 IGT - E1 Cranking or idling 0.8 -1.2 Fl-39

,10I Rsc 7 E1
RSO

IG sw ON 8414 Fl-40 ;

11 W—E1
No trouble ("'CHECK" engine warning light off) and engine 10 714 H741
running

121
PIM -E2

VC —E2
IG SW ON 4 Fl-42

2.5 4 4.5 ,

4.5 4 5.5 I
13 AC1 — E1 IG SW ON Air conditioning ON 8 -14 Fl-43 7

OOf\,}-bII PPQ)-Iii
P IU

ED jj(- IIIIJ U)0')El
-—l

NH —-1EB
—l

-ATU

NI —I U1Hi "‘l"lIL‘
‘I’!

NE --l'\JEH '~./

Engine ECU Terminals

' 0x1 KNK raw Tl{'7f°‘ vs vc
- 0x2 PIM IDL VTA THG E2 NE BEHiN!BEHEHEBi E5

Throttle valve open 3.2 - 4.2

- 4.5 - 5.5

I Measuring plate fully closed 3.7 - 4.3

Measuring plate fully open 0.2 — 0.5 Fl-34

Fl2777967



F|_30 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter
 

No.I Terminals Trouble Condition STD voltage

+B
1 I +B1TE1 No voltage IG SW ON 10 - 14 V

EFI Main Relay Engine ECU

Fuse EFI 15A

OX.

FLFL .
MAIN @822
2.0L -

-IBattery

Fuse IGN 7.5A

I
I

F|5132

__.l_

. .

4 - 0 0 0 0 0 - R 0 -I- B

i'ii
0 0

AM2 762
lg 0 0 1 +B1

E1

CICI on no-134PU ..-

Voltmeter V‘II T

Fl2911

<9
ECU i L 4 4

T T There is no voltage between ECU terminals + B or + B1 and E1
I I®(lG sw ON) I

' I IT. ' TI TI"T'T'

I I IIIIIIEIIEIEIIIIIIIIIIIIIEI , I CCIIIIIIIEIEIIII I I
I#IIII‘ILIIII;II _IIIIlIll'1_ 7 7 7 77 777

A ZI TT T
® Check that there is voltage between ECU terminal + B or + B1 and

bod round (IG SW ON)L I Y 9 -E1 "‘ ' LLLL 7 LL7 LL LL LL LL 44

' "' 77 B I NO OK

I I ®Check wiring between ECU terminal E1 and body
ground.

EC L L

I -. 2 + ’\777 . \_.

4 A I + B1

@
T TITT; IIT TI 7‘U"' IT‘ —— I

I .:iBBB5SSE’B55B_r; 3555555; _1;i;1%BBBB
Voltmeter E T I /;,L7j i 7 ’z' J

. T L I I I Ii .-
IO. T‘ "'

LL~<‘l + B

FIT/'57

 I BAD

I Try another ECU. I I Repair or replace

J LL L L L L

I ignition switch.

BADICheck fuse, fusible link and Repair or remace

‘LL LLLL L T

Ecu ®
T ‘D’ "TIP TI

Ohmmeter 4 e

I E1

I /

L LL LL LL

EIEIEIEIEICIDIIIEJUIII CICIDCIEIEI CICIIIIEIEIEIIIIEI
IEIDDDIDUDEIUEIEI IICIEIEICIIIIQC JIICIIlEllIlEIQflQ_f

H2755

7 7777 7 7
Check EFI main relay.
(See page Fl-79)

BADI Replace.

I oi<  I
relay and battery.

BADICheck wiring between EFI main Repair or remace
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1 No. Terminals Trouble Condition STD voltage

A 2 BATT — E1 No voltage — 10 -"14 V

FL ~
rmAnu\
zot

Batter "'V _l_

l

Engine ECU

Fuse EFI 15A
~~ -ov\¢o a I BATT

E1

7 51843

(D
ECU

[-EDCJDDDUEIDUEIEIEJDDDEIUUU
I \EElElE]C1lI.l|1lIll_IIEIlCl _IlE|l.ZlElE|_lIlEL;3lJE3l'JElElElElEllZI
l Vonmeter \ E Z " Z 7 E E Z

l . E1 , , ,, .
. H BATT

to ‘cs

®There is no voltage between ECU terminals BATT and E1.

l  
Check that there is voltage between ECU terminal BATT and body
ground.®

H2753

ECU 7 ®

l,.'T7.'=l I
Voltmeter L a if . to 1 . E A

try“? H .\1 I A
; .__ _ __ | |' / -

l _?: BATT
l 0+’

Q
‘ E

i
l

‘NO (OK

Check wiring between ECU terminal E1 and body
®ground.

BAD

i Try another ECU. J I Repair or replace.

1 E ~a BAD E
Check fuse and fusible link. Fév‘ Replace.

T lot
Fl2'{‘54

O

~ ECU ()
lIllIlElElE||IlE|E|lIlE]U EIEJIIIEIEIEI DEICIEJUEIEIEIEJ

E|lIllI||IlElElElEll'l'l l LEIEIEIEIDEJQDL‘

Ohmmeter E =~-——~ ——~"a—j “E
n T

\ 1 E1
l@+J_._. .. I ‘

A I\ .

Check wiring between ECU terminal BAD Re air or replace
and battery. p '

F|2755¥
l
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No. Terminals Trouble Condition l STD voltage

3l7 __ _

l_ y 2 I __,_l _,,_l ,_ A W _ I
. IDL - E2 l Throttle valve open 4.5 - 5.5 V \

_ 7“ y _Z_

VC — E2 . A - 4.5 — 5.5 V
No voltage 1 IG SW ON ‘ ~— t ~ E

Throttle valve fully closed y 0.1 -1,
l. VTA - E2 2 ~ aaaa~ -~

Throttle valve fully open 3.2 — 4.2 V

Throttle Position Sensor

E2

T C Enine ECUC C

.._ ICDL<94»
VTA

+5
(+B1)

E2
~ - rot

'9 vic — - VTA

7 77* l‘ 77777 77 H1366

o— - vc
E1

G)

ClCID CICI DU Ell] UEI UCI DC] DD DE] DD DD l_'|

0 lDL— E2

ECU 1 ® There is no voltage between ECU terminals IDL and E2.
C (IG SW ON) (Throttle valve open)

J
Voltmeter

Ii“ T1

l.__l_J

L — 7 77 W777 :7 ___7_____ __7_ j

' '/

ECU

Voltmeter "” E‘
V .v . .J

,_. . ._ _.._r . 17

.\_7
.- -__\

+

UEIUDUEJ UUUEIUEJUUU ’ _ _ __ __ _ _ _
IIUQQUD - IDUUEIUUEICJDE T I * ” " '*' '

g R \\ /

i H |[)|_ ® Check that there is voltage between ECU terminal + B (+ B1) and
[)1 I 1 body ground. (IG sw o|\|)

_ 7 F7l2'/‘B27 NO i OK

+B1 7 71 7 77
JII

F|2"z5?7

Throttle Position Sensor Q; 1| l BAD I OK
—F

VTA
, 7 I’?!

Ft

ITI |'\J

7ln__Er

[I I "r W —T— "r I I C ' I I V r I’ O K 1
[:lFlC]l:llIllIlEIlIJC3l:H:1 EI|Cll:.l[:ll:ll:l IIICICIEICIIIIIIJIIIIII

UUEJDLIUUEIUUUQQJ ‘ ,:]l:J[:1C]l;ll:|C§ ;|.:|Cl{:ll:ll:]_|;ll:ll:l W o —*

7—o \777%7//+ lB t l Try another ECU. 7 l I Repair or replace

It'll /I 7‘ 777

® ‘ l Check wiring between ECU terminal E1 and body ground I

OV

(See page Fl-30)

lo“ C
Refer to No.1. BAD _

o to ~ t Repair or replace

l

® (See page Fl-71)

H4-,5? ‘ Try another ECU.

[® Check throttle position sensor. ~ A BAD

vc -I h 1 Repair or replace Check wiring between ECU and
_‘ O mmeter throttle position sensor. throttle position sensor.

:1‘ o|<
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H2764

>~ * too it — T if ®t ' __ E2

E7CU ® There is no voltage between ECU terminals VCand E2. l

omnoogooonn l]TlIll;:ElEli oociciltliiotio (IG SW ON)rEIl:JI:1|:||;u:1l:|I:1|:||1|;1|_3;, IIEIIJEIU J:1rJ|:i|:|i:||::|:||;1gt I " c " T ‘T T T T
Voltmeter to to 1' mo~

77 . '\-' 777/7, .-

yi \/(3 . 2 R K K ~ 2 K R *
lo ii ii ' E2 I Check that there is voltage between ECU terminal + B (+ B1) and

0- body ground. (IG SW ON)O W - .-_ ._
OK

VC ____‘T Ohmmeter|||
L

" T 777 H4757

®.t l . _ _
“ BAD

NO

T T Q‘ (See page Fl-71) (See page Fl-30)
® Check throttle position sensor. ‘ Refer to No.1. ]

l l or<

- ll’ Repair or replace. position sensor.

VTA , l

EUEIUEJUEJUUUEJEJ 51131311343t:1i:1_E_1l:il:|t3t:1E1i;l:lI:ltI1E. El ljjfilljfilfl
V ltmeter -

.1- . VTA _

no mm

L0:31

EmUEJ

rrt

GUR5
\GU

'_'|

(D 0 VTA - E2

Thfome Position Sensor 0+ 0| _ I {Check wiring between ECU and throttle ]

o|< l BAD C
IDL r _..: ‘ T R - |' E7 7 epair or rep ace
E2 if l7Try another ECU. j Wiring

ECU - 7 _ 7 i There i5 no specified voltage at ECU terminals VTA and E2. ]

(D (|G SW ON) 7 7 77 77 77
0 "T\\'.I:T' ’" \_ yyyy --J

l ./\.77-i 2 2. ® Check that there is voltage between ECU terminals VC and E2.
; l (IG SW ON)

l L No OK
H2763 in W V 7 _,

[I7/—‘ . » .

Refer to VC — E2 trouble 1

OK C i
section.

lg)? ' ' VC ‘E2 ’ iOK 77 7 77 7

Throttle Position Sensor C). :l

VC T II h tVTA 7 O mme er

IDL ' ii
E2

T

.7771 /iii‘
'| _t

77 7 P714757

C C ® l Try anotherECU. I

"IT ‘EFT F U . Ilgeaasaaaeagoosaaea oaeaeasae l ® Check throttle position sensor. BAD
Voltmeter c 77 (See page Fl-71)J / W ._. _ it _..:

L __lP Check wiring between ECU and BAD Repair or replace
throttle position sensor. '

.-_ _ F'276i"l.- OK

Repair or replace. T
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;No. Terminals ; Trouble ‘ Condition I STD voltage

I VC—E2 — 4.5 — 5.5 V

IG SW ON Measuring plate fully closed 3.7 —— 4.3 V

4 ‘ VS _ E2 I No voltage Measuring plate fully open I 0.2 — 0.5 V

Idling 1.6-4.1 V

C C C 3.000 rpm
l

1.0—2.0V

7 777 7 7 7 FH2697

Engine ECU

+

V
-»vs

c

-E1

B
(+-B1)E2 _E2 ,

llll
VS

Air Flow Meter

ECU

1Eli‘
[JD Ell]EIEI LIassoCID r:|r:1DUBB ‘CID QB

. ‘_.

.{')|

. .-__- _ _ F133”... (See page |=|-3Q)

' ' aaaaaaa '
Voltmeter ot *“_* * T '95“ W - .4 \ ® Check that there IS voltage between ECU terminal + B (+ B1) and

V OI \/,8 ~ E2 body ground. (IG SW ON)

<9 There is no specified voltage at ECU terminals VC or VS and E2.
® (IG SW ON)

1 l  

F _

“‘lIF'TT
ElE?‘B

r
Voltmeter ‘

-. __!

V ... ..T.7_
.' \

\_/_

“X7 T \:,;
+ .--~

I . \__777 . \_.

__._§l

®": l IOK Iwo
Refer to No.1.

ECLJ (:> ' _ —oto t
* E E I Check wiring between ECU terminal E1 and

l

i

I ossasaaasaseoao. oaeeaeeaee body ground.
,/ +Bl I OK IBAD

l r l+-B1 so E ~ o~o— o~~o as at
4|

Check air flow meter
7 77 (See page Fl-69)® ' Repair or replace.

OK

H2757 Repair or replace Check wiring between ECU and
__ 7 air flow meter. air flow meter.

c":*"***"“
r ‘Ki-‘lb-—n I

I I

VC E2

(See page Fl-69)
l

\.._.___.____._iJ

VS

I to t .
. IIIIIIII--5.’ I

_ F‘12§3-

BAD

All’ FlOW Meter ® I I BAD

Ohmmeter _, I mf 7 7_7
5&3 mt t=t|  )3 ITry another ECU I I Repair or replace. I
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No.I Terminals A Trouble Condition STD voltage l
. .. __ 1 ______ _ 7 '7' — _._ — I7— "' —— 7l

5 l

A i NO

No
1 N0

No

2 E01
. 3 E02
. 4 i

— I No voltage IG SW ON 10 — 14 V

_ . _ _ * tW —i-

lgnition Switch

AM2 /' °
C T C ' Cy . ‘G2- A 2 _ +B Engine ECU

FL Q ~ *2 T. %’ 7 T T C

- 3 % § "
AM2 Solenoid l A
3()A Resistor j

AA0i/vv~

zl

MAIN
K FL cPNo.‘l0QNo.20Al>No.30 Q_4O

" 2-OL Injector 3
O I

No.4 I
No.3 3?

' i E t TT NO.2 I
T l — N .1

Battery 37-7 E81 I
E02

TIT C: Fl5422

No.1

No.3

Voltmeter
v A

l\\ _- 7,- -.

i \

No 2 (D There is no voltage between ECU terminals No.1, No.2, No.3 and/or
' I No.4 and E01 and/or E02. (IG sw ON)

No.4 7 ECU I CC C

inoCg:ic1oi:ii:i lIIE]ETEllIlE| cii:1i:'ir:JECiCi:1cii:iE I I
7_._lIlDCllIlElE'llIllZ|7lI7llIi ,IllI7I7|lZllElClEllIJi'_‘J7 ;llE|E|IIll;1l3[3[I]|]E|E ~~—~~~—~ W A of .

T T T ® Check that there is specified voltage between solenoid resistor
IE01 / terminal + B and body ground. STD voltage: 10 -14 V

..,|;=-7 ... I I

‘ Solenoid Resistor
l 0'14 ii

/*-' / Y . . -0.”-  . .. .7 .§\\,\.\..| i O77 7| ® Check that there is specified voltage between resistor terminals (No.10,

No.20, No.30 or No.40) and body ground. STD voltage: 10 - 14 V

Fl5S7‘7l47‘ Checkfusible link, wiring and BAD Repair or

.. , ignition switch. replace.
Voltmeter ® T

I +5 N Iflrr z I OK NO
No.10 0- \ T‘ 3 I 77 7

I \ I Check resistance of each injector. I

--»/ - - - - - - - - -- h T ' : — ' .NO720 NO730 7I52.._29 S D resistance 249 7 7 7 7 resistor
_ . ._ OK

BAD

. . .._‘

lCCC C

Ohmmeter ® I I ~ ~~ WW
I Replace injector. I

L

/

,

. \C|iCCCTC\_7__\ C C C TTTT T

i® I it pt F] 7\7\L
S Tow i-'-V_“?TTT“~~ I , _ .-__ ..l . J , , ,

5,177/3/. Check wiring between ECU and BAD Repair or replace
///i/iii-I resistor wiring-' I - .777-L7‘ '- - ./;/*'7___

7/,,¢i Q |<

C \AlCiCCC - ’/g IlInjector \» it 1;,
F|5376I7 I Try another ECU. I



Fl-36 EFI SYSTEM — Troubleshooting with \/olt/Ohmmeter 

No.I Terminals Trouble Condition STD voltage

— 1 — V77 6 I THA1 E2 No voltage IG SW ON (68,,F) 3
I Intake air temperature 20°C

E27

Engine ECU

+B
(+B1)

-- E2

THA1 -2 J J A -- - - THA1
Air Temp. Sensor
(Air Flow Meter)

E1

is

qu-

7 7 Fl‘l27.27

* Voltmeter
Cl [IDDUDUI Di]

.CID
CID DUEll]

1‘[ID,‘,DC] Ir;ii:1i [7-'7l ..UI IUD‘ [IE1I[JD_

§l1:|[.:l‘

"it'll
DE] r——I

EIDEICIDIIIIIIEIEJ I
;lCJl:.|E|l:llIEll:ll:_ll.:1L'

‘r_- 2.

@ A I I A|A/ ® Check that there is voltage between ECU terminal + B (+ B1) and
I F o THA1 E2’ body grOund. (IG sw ON)Q; E E  ~  E

o
OK NO

@.
ECU G) (IG sw ON)

There is no voltage between ECU terminals THA1 and E2.

5'”6’i I Refer to N01
i E")CUE

l l — I — - Q '0' — - — —

IIIECIIIIEIIIIEIIIIIIIIIIEIEI I IIILJCIEI
EJEIEJULIIJEIEJEIIIIEIEIQ IIUEIIIICI

Ugo i-—idoDE]DDEll]Ell]-. CID Ell] I-C]
if‘-JD __

l IQ,

1 + = (See page Fl-69)

I BAD I OK
H2757 e e

(See page Fl-30)

C I Check wiring between ECU terminal E1 and body ground.
Iv |-t -t |._ .CC 2* C 1?’ *\ C. 7_ T :4 TfTC CT._ T T t

(i._T_e..er \ A 2/ I I OK I BAD
I ---47 l I IA 77 7 7 77 77 77 77 7 77 7 7

I 77 _ ~ +B1 Ch ",7fT\7, 77 7 ® eck air temp. sensor. Repair or replace.i
Ohmmeter

QT1
llI

tI{:.._..o..... .._; 1 7  7   
T C T R C I Try another ECU. I I Repair or replace.

E2
THA1

* L2. Jl
7 Fl1253

Replace air flow Check wiring between ECU and air temp
meter. sensor

Air Flow Meter ® C T
TT T” " ""4: I OK BAD



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

C CC C CCC C CC CC Condition C CCCC STD voltage

° 0.1 -1.1 V

Fl-37

Trouble

t re 80°C (176 F)

iNO.

ltage IG SW ON

Terminals

I Coolant tempera u7 THW - E2 No vo

Engine ECU

Water Temp. Sensor .+B(+Bn

0 THWTHW. _ 7 _

E2
Q ,.,_. A E2

E1

i

C T ls THW and E2.b tween ECU termina

Fi3572,_

G) There is no voltage e
I I®(lG sw ON)ECU 7 7

CC -_-dDUDDUU5B- ,

C C CCCC CC C C C +B (+B1) and

iummmamomcml_—Voltmeter T 7 it
/ I Chec

I;\7IT T gw / E2 ®bodyground.(lG sw ON) 7 7<_)+' »  
OK NO

Refer to N01.
(See page Fl-30)

UEJEIIIIIIJUEIIZIEIDLIL EIUEIEIEI
IIIIDD EIEI ]E1EllIll;_lElE.lD[ZlElE

T k that there is voltage between ECU terminal I

H2766

\777 . 7».
I I

777F|2'/'52 7 7

Check wiring
temp. sensor.

nd body ground.

ECU ®

Check wiring between ECU terminal E1 aL‘E';';P.‘:7TToTf-T,..‘,:;‘;?‘F:'E":?EP%; : _ . . 7 _
Voltmeter T 7 T TT; 476 7 B

W I I I I OK

O + B I® (See page F7l7-83)

BAD

I I — 'r — - I -r
| lunmoomumopoCIouoooo:Iomomoumn0I I I:onnomo;.Jmpnmompun ,

lzl l A 1 ~ —

/ A
BAD. L.-...\/C .

T T T T T + B1 .
T Check water temp. sensor. .Repair or replace.

Replace water
temp. sensort.___77

.___7777Y\77777

.__77

"--.774

| ,.

//
TM

»..7

.

O h mmeter 7-71775-77.7

& "--i~..-_;:--

irqwi

TT*-t_7 ‘~---~._
'--._ -.__7

~.
"M.

“H-_

T"-.
CT"-.

\\777/ 77 777 F7

‘II2/A
‘lit’\

A
1

_.-

“H-.__, Q 7 77

CC A()+ Water Temp. Sensor
5?;

77 7 7 77F7|75403 7

I oi<
I 7 _______7____ 7_ _

between ECU and water

BAD

/ r Al ® .. I... I../ /l 7BB 5;
~; .2 1 I Try another ECU. I I Repair or replace



Fl-38 EFI SYSTEM — Troubleshooting with \/olt/Ohmmeter

No. Terminals Trouble F Condition STD voltage

8 STA - E1 No voltage i Cranking 6 -14 V

FL
AM1 /40A .

~ FL
/ ALT
° 100AFL ,

MAIN /
2.0L 0

-——l
_l_

I

Engine ECU
Ignition Switch

Starter RelayAM1 E
0 0 0 0 0 E ~ o e 0 STAnu: 5 1' -'lll'I'L'

Starter

‘ \ Terminal 50. .
Clutch V
518" To Circuit Opening Relay

Battery Switch O
0 . E1

H5432

l _'“\—;O.

Q). (D There is no voltage between ECU terminals STA and E1.
A (IG SW ON)ECU

' ii
_ 7 — — I my "-"I1 |- — - in WK K’ J Z 7 7 7 7 7
E EllIlElEllI|ElEllI1Ell]lIl I E]lIlEllIllIlCl CIEIEIICIEIEIEJEJEI
§ l;1LIlDEllIlQl;lElElEll'II DUUDUEIQQ ElE_JQE|ElElElEl: L E ~ —s .' -\/0lUTl8t8l' 1"” * s*

_./ i _ _

._.\_u/J +l . operation. and ignition switch terminal ST1.

. A BAD OK j BAD
F|2'/'68 WE i Repair or replace. J

S Check wiring between ECU terminal E1 and body

T\J
pk

/

ssssssssssss assess; i ® d
Ohmmeter‘ ir ’ *- ” if " S: 7 l groun '

\.,____H_h_\_ 3 V 7 7 riff H V *7 S

.' ," / i if |_,-I l O K lO ,

Y if E1 A I my 7 | |

ECU ® .-_, - ,, Y ,_ ]

Try another ECU. Repair or replace.

WJ __._ __ , _, . _.

Voltmeter iiiiW
Terminal 50

‘"1 '® (IG sw START) STD voltage: 6 - 14 v
\I K lm

I /

_ _ H2759 Check fusible link, battery, wiring, BAD
ignition switch, clutch start switch and Repair or replace

® starter relay.

Starter i 0 K

- =-i-_-_=.r= - , Check that there is voltage at terminal 50 of starter.'-it ' ~ ~  ‘S
-\

I - f _i _
I. -_ '

- I 

Check wiring between ignition switch
noses, ' terminal ST1 and starter terminal 50.Check starter J -

l
% ~ 31-A Check starter OK Check wiring between ECU terminal STA 1

l
l



1 9 IGT - E1 No voltage Idling 0.8 -1.2 V

EFI SYSTEM - Troubleshooting with \/olt/Ohmmeter Fl-39

No. Terminals Trouble Condition STD voltage

30A 0

. FL
/ MAIN
0 2.0L

ii

qtBattery I

t To Tachometer
AM2 ( I , Tm"

Ignition Coil I ,

E lgniter

_.L_....
-I-I

TTT *** I

ti

Ignition Switch Engine ECU

AM2 ‘G2
FL _ °

IGT
IGF

E1

H5133

(D

[III] DUDD [IE]CID DU EIEI -"1

E7] Io?“  
FI227O

_ ®

W2%
5»’/11%|}C —iree $1i_.,}‘I7

EIEIIIIEI EICIEJIIIIIIEI UUCIEICICIDUU l
QEIEIEIE. IIUEIDILIEIQQ JUCIEICIDCJDIIIDE

Voltmeter * — ~*
-~::.~

II
|____ .__._... _E H"IT.' 50%Ii’

e <
+c_. Ia

I

_ _ 7 FIZ771

There is no voltage between ECU terminals IGT and E1.
ECU M (Idling) N _ _|

® Check that there IS voltage between ECU terminal IGT and body
ground. (Idling)

I , ___, _ _ __ _ ,_, i i _ '1”, few 7 I

j? ‘I? *1:i=
I - UIIIIIIEJIIIIIIUCIIIIIIII UUUCJDCI QB
I LFIUEIUDDUCIUUU QUDUUUQQ QUE]

Voltmeter * ~ * E . E 5 y E ~--E ~ ~ ~ ~ ~~~

" ' E1 I

I...
Try another ECU.

I
BADI

Check wiring between ECU BAD Repair or

NO l OK

I® terminal E1 and body ground. Replace.

Check fusible link and ignition switch. Repair or replace

I...
BAIEg _, __ g A | Check distributor. (See page IG-8) Repair or replace

_I@
E C U _ ___. ._._..... . ..

.\H—d . _‘. |\ .-' ! (

. Iol

I, I

I/ii I E1 I OK

I
~ _ ’ _ H2255

Check wiring between ECU and BAD

. ,1 .,,. T —-‘ l OK
' ISEEEEBEEQEEB :5555§5i: 3%%%%%%%E1%E I —— e— A ~L |Il_:..._._._____. _ i ‘

}Ohmmeter \\§__”‘i * IY77 5
I r’ battery. I Repair or replace

Check igniter. (See page IG-9)
i_.__..___:_ I ' BA DI Repair or replace

I

I



Fl-40 EFI SYSTEM — Troubleshooting with \/olt/Ohmmeter

No

10 RSC — No voltage IG SW ON 8 - V

. Terminals Trouble Condition STD voltage

A RSO

Engine ECU
EFI Main Relay

Fuse EFI 15A “ 0 RSC

I. so
Ignition Switch

AM2F
'*~ ' ’ ISC Valve

MA|N AM2 FUSE
2 OL 30A 52

— A 0 + B

Bat ery ' + B1

(D There is no voltage between ECU terminals RSC or RSO and E1
(IG SW ON)

Rso __ R_S_C ECU
IIIIIIDDUIIJU CICIDLIEIUL IIIIIICIIIIUIIIIIIDFI

CU DUUUQQU DUCJDIIIIIIIJC JDQQDDDDQUF

pg. / T body ground (IG SW ON)
Voltmeter '" ':‘ * ‘-—- - _' Check that there IS voltage between ECU terminal + B (+ B1) andE1 \ J Q)v “'“‘“*< / ”

I ' II-_ _.
I, -\\ _ __.\

+iI OK NO| /' .
I1‘

_:_~—e—~ — — _ _F|§571 Refer to No 1

Voltm

(See page Fl-30)

F"
| "tr '0-

l_...
. ._._ 1 . .

__l_/___(_.. !__..I,.
-'

‘S 1 +BIi-I O K

RSC I

+B 
RSO
Ohmmeter

EC U
E? . . I

IZIIRIIIIIIIIICICICIDIIIIII IIJLIIIIEICICI IIICIIIIIIIUIIIIIILID
EJIIIEJCILJLJCIDDCICIDD IlC]I:lCl[I'.|@ DIIICICIIIIEIIIICI '1 ___ _

" T _ n ISC valve
v| W.

eter heck resistance betwee B
AMI I terminals + B and RSC or RSO Replace ISC valve

+ B STD resistance 19 3 - 22 3 Q

Check wiring between ECU and ISC BAD Repair or replace
L; ~—— _ W757 valve wiring

, Z/V

$\:;§;’A\>§

Try another ECU
ISC Valve

IAl U3



No. Terminals I Trouble Condition STD voltage

EFI SYSTEM — Troubleshooting with \/olt/Ohmmeter Fl-41
_____ _ fii ___ __7 ___ — — ~71

11
No trouble ("'CHECI(" engine warning light off) IW - E1 I No voltage . . 10 -14 Vand engine running.

To Ignition
Switch (IG1) Fuse

GAUGE
15A.

CHECK Engine
Warning Light

Combination Meter . E1

Engine ECU

O

Fl0728

F __

I

I ooocuoomtlooloqooomniogiiiowo
Voltmeter A elk ~

A T I i A T"i:ii:i

fix _ Ell I '~ W Check that there is voltage between ECU terminal W and body I

___ _.. 4. _...

ECU
I

DDDDUUUDUDU UUDUUU UUUDDHDUU

® ® There is no voltage between ECU terminals W and E1.
(Idling)

.I I_ I .

ground.

‘NO IOK

_.. _ __ ground.

AZI

IO‘-

ECU

ri--_-_,

[I I I I". _ — —
EICIIIIIEICIIIICJCIEIIIIIIII UIZIIIICICID DUCIDDUEIi .1;

/

O h m meter

@117A
o

ID

ECU C)
7, _ _ t ___; _

/mi

r’

l'|'l ‘Q5
/'

FI2755

H2772 Check wiring between ECU terminal E1 and body I

A ~ E A ~ OK I BAD
i:ii:ii:1i:ii:ii:ii:ii:i jJElII.|EIEJl;]_I]_[; nun 5;!!! I A ~ A

Vonmeter M? TD D I W I I Try another ECU. I I Repair or replace. I

W H liflfwwnj Dwflfl W 7 W W7I I, I Check GAUGE fuse (15A) and check engine
warning light

‘CF '1? _

eseeeeeeesee eeeeeeae eeeeeeseeer ~ I I Fuse blows 893'"

Fl2773b I

Repair or replace. I

Check wiring between ECU terminal BAD I Re air or re lace
W and fuse. I p p '



Fl-42 EFI SYSTEM — Troubleshooting with \/olt/Ohmmeter
 

t TTE '—— ' ' ' '

A No Terminals Trouble. Condition STD voltage

’ PIM — E2
I 12 * * s E E No voltage

VC — E2
2.5 — 4.5 V

IG SW ON i

J

4.5 — 5.5 V

Tu rbocharging

Engine ECU

E2 _ E2
PIM __ PIM
VC

Pressure Sensor

VC

E1

g i g _ i H1226

__L

._i.

I Egu PIMVC
I i:1i:icii:ii:ic;ii:io:ii:ii3i‘:ii:ii1i:ii::ii:ii:i-I I

"Voltmeter 5+ “E EE E ~ EE

. II I _i I _
1- - ' I ' .-' .'. , _ .

\\____ -

FI5311

® .

r_,___;__ W .. . _ _g
. i fi.-

I Ummmmnn U nnmmnmnmm I5 Umupugmu ,_; Z mt JUQQDUUQD I

Voltmeteri .
UHonBB ElI LI BEDIIICI1:10 up

._ " '\. .¢ 1 I

\__. : 1

i 7 Q2757

® Refer to No.1.
ECU

+ Bi I

It A . ~ E 4 ~. < _; IIE T, . W —E~
i c1i:it1i:ic1i1i:ii:it:ii:ii:i EIEIEIIIIEIEI EIEIIII

I EIEIEIDEIIIIIIIIIIEIEIEID :lEiE|_lIlElE]lIll; QIIi_]{:|_E| _ _

Ohmmeter pf -- E _ :. E" —-~
U

CID IIIEI Ell] IIIIII CID r-ii-1

IQ.

1 E

ECU T S I BAD A I OK A

0 PIM —E2, VC— E2

® There is no voltage between ECU terminals PIM or VC and E2.
(IG SW ON)

U . _T . -._
I i:ii:ii:1i:ici_i:icit1i:1r:ii:ii:ii:.;ii:ii:ii:iciti :ii:ii:ii:1i:ir:ii:|i:1i;ii:ic

_ ____ 7 — ' '* 7 “

. . i//E"
E. I V _ » I . E2 E E

i'

body ground. (IG SW ON)
"> “ ‘ Check that there is voltage between ECU terminal + B or + B1 and I

I I i.
I OK NO

(See page Fl-30) I
.- .- B11 I Check wiring between ECU terminal E1 and body ground. I

 I...  I...  
Check turbocharging pressure .

Repair or replacesensor. (See page Fl-89)

Replace turbocharging Check wiring between ECU and
pressure sensor. turbocharging pressure sensor.

ITry another ECU. A Repair or replace.

_ H2755‘

I IQ E1 . OK BAD

, I I



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter Fl-43

A ~*_

I No. Terminal Trouble Condition STD voltage
_I ___ _ _

‘ 13 AC1 — E1 No voltage Air conditioning ON 8 — 14 V
I . _ A 2 , ,_ 2

Engine ECU

A/C Compressor

To A/C Amplifier -4 ‘ " E AC1

E1

_ _ i H0922

Voltmeter

O‘+
OOOO

® I ® There is no voltage between ECU terminals AC1 and E1.
ECU I (Air conditioning ON)

"-__ ._. _,-' _,/

II -r D’ H 1- r I
l IIJEIIIIEIIIIDUEIEIIIIEI -lr EIUEIUUEI IIIIIIIIIIIIUUIIIU
IJUUQDUCIUIQUDU IDDUCIEIUE:],l:lQl;ll:|l:ll:ll:ll:_ll_ I

T__"""-ll’ I A A A H V // A . t- _ A 2 ..
/ \ I “-.| "E

/x W L
Il~ , I @ Check that there is voltage between ECU terminal AC1 and body

' ' E1 AC ground.

H3576

Voltmeter

ECU
IE ——:EEE _ ___ ‘- _ E“E E @ I...

ID
/1:0

DD
_DE] DU ‘IUU =-DO5no

mm IUD I[IE1
U13 I-i I...‘ Ion_ 11:13=_ Ell] on Ion IEll]

Il"‘ DU SE1III on [IE1EA i:ii:i OE]. i:1i:i oi-1j A I

/

Ac
»wWw” "'

1 I

NO IOK

I ® Check wiring between ECU terminal E1 and body
I ground.

I BAD

Try another ECU. Repair or replace.

Check compressor run ning.
I I E E OK

F|S219I

-If 2
I

Ohmmeter

KI.. IO

ECU g K
—— _ 7 __

_ 'I' — — — 'I' — _ _ 'l' — _ AI
\. _

R‘-Q“ I H
I

1

l IIIEIEICICIIZIEIEIEICIIII l EIIIIEIEJDCI DEIDEIEJUEIEJEIEc1i;ii:ii:igi;icii:ii;it:ii:i :ii:ii;ii:ii:iI:ii;,i; ;i:1i:ii:|r:|iIiIIIl_IllI1iI1t
ti E E j_::7 _: _'— :

BAD

Check wiring
between ECU
terminal AC1 and
amplifier.

I BAD

Repair or replace.I
Check that there is voltage between BAD
amplifier terminal and body ground. I

Repair or replace.

52755
Check wiring between amplifier and BAD
ECU or compressor.

Repair or replace.

I

I

I

I
I



Fl-44 EFI SYSTEM - Troubleshooting with \/olt/Ohmmeter

Engine ECU

—-.--_-"-rt To

C __ _ A * _ "i"i;;;l;"; " ' OX2

A Check
- Connector

= X2 VF1l_-1 ::A n ii vr
0x1 III I ITE1 ""T
R " IIOxygen Sensor I l__" II

A A Al} E1
'3

To EFI Main Relay

Q C.-. i; 71 ii OX1

P . D _

Oxygen Sensor Heater *

E — ri s— - E1

H5408

HT ‘

Voltmeter

.

. lOI
O I

I l

Q) There is no voltage between ECU terminals VF and E1.

Ecu l A A
DE] UEI CIU SB EIEI as‘IUrjiCIEI CID

I Riff: U D“- ii I Check that there is voltage between ECU terminal VF and body
on mi: um DU nu '1 \_| um i:ii:1 DU Di] Eli]-Q[IE] CID DE] no '1

d.
~  /Il  xi.,»/ ~<>- i<>~< A  -

- . __C_he_ck wiring between ECU terminal E1 and body grounIM _ Ag I BAD
Repair orreplace.Try another ECU. I

Repair airmlieak.
H3575 _ A ~i~~~; E_ A _s has E YES

Ils air eaking into air induction system? ea»

E1 U \r \\ A Check distributor and ignition system.@ U@ ‘A S <$s@ Page 'G~4>  
I “OS \i I / IOK BAD R A ' A I

TE1 \ -\ i \,_H I

I — \ I \ /
6 Check fuel pressure (See page El-47)

/I //'— v'$fi/ II K D “L” I _ BAD

l l .
Check Connector tmeter I OK ~

E1 ~ BAD as
TE1 “““\\\ Check air flow meter. (See page Fl-69) I I Repair or replace.
VF1 ‘ A C C ' ”* “W” A- ggT\pi _ I OK

\ i ®

®‘ l'N9-.. . . We BAD‘ .
I I Check spark plugs. (See page IG-5) I-——---l Repair or replace.

\

. Check Connector g I W g g\ SST " or _r BAD _
Repair or replace./ V

\ \
\

Repair or replace./ {gin-'1 (E '/ /A.,/ _ Check injectors. (Bee page Fl-58) C
/ x I OK/.

‘ * Check cold start injector? W I BAD 1
I (See page Fl-53) i

Repair or replace.
<
‘O

<
I A - BADCheck operation of oxygen sensor. A System Norma“i

nee page Pi-22>  .
9' Check wiring between oxygen sensor M Repair Wiring

o 2:292: IOK *Rich malfunction
"LCCWWWC I I Replace oxygen sensor. I only



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter Fl-45

CALIF. only

EGR Valve A ~ THG
EGR Gas Temp. Sensor

Engine ECU

+B
(+B1)

~ 1
l

- E2 (E21)

E1

FIZBBOA

V .

QQQQ

®

_lDD DU ID IU IU JD
U

DU
U

DU DD
U

DU
U

D

WU

l

H3226

_ . I _
. '\i
\i__. E

.\ _
. \

_i .--. ‘

. are ® I

®There is no voltag
(IG SW ON)

e between ECU terminals THG and E2.

Check that there is voltage between ECU termina
W ON

ECU
I UEIUDUUDD T - T UI I L

Voltmeter E EE —_* _ I E E E E E E E E Eit I " l+B(+BH

Refer to No.1.
(See page Fl-30)

THG E2 I and body ground. (IG S )

OK I NO

O O aECU g g . . A ,
O ' ECU terminal E1 and body groun .T O I E ICheck wiring between

V l
I i:1ni:ii1i:ioi:ii:ii:ii:it1 lIlCiElEllIlEl i:ir3cii:ii:ii;icit:ii:i A AUUDUEIEJDUE :ir:ii:ir:ii::i;ii::i: :i:ii:ii:ic1i:ii:ii:1 Ei

/ OK BAD
LIDUDD _ ___ 7

. J R. .. <3 /?’ _ . A

+B1

H2757

Sensor
EGR Gas Temp

I

Ohmmeter

POQEIC5

EI\/oltmeter I I I A,/A
F. U. . "i&M?7 Kflm? ?mfi= V7 7 V V g

' I IRepair or replace. I
I .. + + B

E E E BAD
Check EGR System‘ I?’i‘ Repair or replace.
(See page EC-8)

OK

Check EGR gas temp.
sensor. (See page -

BAD

@ . l
\-» l l OK

O ICheck wiring between ECU and EGR

F _ - n — temp. sensor. gas temp.
BAD

F'2674;i ITryanother ECU

I

0;: .- - " Replace EGR gas
I I sensor

Oil E E E E E  iv l
. I IRepair or replace. I



Fl-46 EFI SYSTEM — Fuel System (Fuel Pump)

FUEL SYSTEM
Fuel Pump

__ 1

Relief Valve\

Armature

Bearingi--_

1‘ ourter
Check Valve

/Bearing

OUTLET INLET

 lll
Casing /XI i ©

l “

I Magnet |mpe||9r ‘H

—-—-—lmpeller

1* INLET I
AA F|O53O FI14-79-h

FL I l

MAIN \
2.0L

' " *—~+?~I- T ECU FC
.1. Clutch O ( )

I Battery Start

EFI Main Relay

_ ..

Fuse . Fuse
EFI lgnition Switch |GN _A
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ON-VEHICLE INSPECTIONCheck Connector

/em» V/>84/%/ \$§z==f:':‘é/J//

\

/\

X sst

\§a.._.
%§@a

CHECK FUEL PUMP OPERATION
(a) Using SST, connect terminals +B and FP of the

check connector.
SST 09843-18020
(b) Turn the ignition switch ON.
NOTICE: Do not start the engine.

(c) Check that there is pressure in the hose from the fuel
filter.

HINT: At this time, you will hear fuel return noise.

(d) Turn the ignition switch OFF.
(e) Remove SST.
SST 09843-18020

If there is no pressure, check the following parts:
0 Fusible links
0 Fuses (EFI 15A, IGN 7.5A)
0 EFI main relay
0 Fuel pump
0 Fuel pump relay
0 Fuel pump resistor
0 ECU
0 Wiring connections

CHECK FUEL PRESSURE

(a) Check that the battery voltage is above 12 volts.
(b) Disconnect the cable from the negative (—) terminal

of the battery.
CAUTION: Work must be started after approx. 20
seconds or longer from he time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.
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W if if F if I F l (c) Remove the union bolt and two gaskets, and dis-
connect the fuel inlet hose from the delivery pipe.

I i HINT:
* @‘< E 0 Put a suitable container or shop towel under the cold

I ./ti;/I ‘ start injector pipe.
\ 0 Slowly loosen the union bolt.

./ ~EE~

7 I I H5441

SST Ifixjsxfi C (d) Install the fuel inlet hose and SST (pressure gauge)
“E to the delivery pipe with three new gaskets and SST/

_,, I @,;/
E‘ . ,/ .-

F SST I (union bolt).
E“ l sst 0926845012

fi

. A IIIII_A

U3"0 @"@
 

©Q2N%§£w</\\i%$§c%%i
.,-/\II/ \>j,/ \II, \

E .. Torque: 300 kg-cm (22 ft-lb, 29 N-m)
(e) Wipe off any splattered gasoline.
(f) Reconnect the battery negative (—) cable.

/1*"

_
T‘

Qmil

FI5425

EE E E EV. EE .. F (g) Using SST, connect terminals +B and FP of the
‘ Check ConnecIorIIII SST check connector.

sst 09843 -18020
\“3T\ ‘ \ “

//I /

/ ,
Fl4059

33”; 2A7 kg/cmz (h) Turn the ignition switch ON.
/_..-I-"_"“‘\\ P

(i) Measure the fuel pressure.
E (W Fuel pressure: 2.3 — 2.7 kg/Cmz

‘K Qfli I ' (33 - 38 psi. 226 - 265 kPa)
I If pressure is high, replace the fuel pressure regulator.

Z,I / If pressure is low, check the following parts:
- 0 Fuel hoses and connection

\/,/7) 0 Fuel pump
III I I I I H5426

x. lta-

O Fuel filter
0 Fuel pressure regulator

\ .\ SST (j) Remove SST.
SST 09843-18020

. CE\
€@ /A 0

_ AI / I_Ii=Ii4050 I

Z) \rr:
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I 1.9 - 2.2 kg/cm

 @ ta
I E A

Disc0nnIect .-
U I‘->”t)Init, =

\

2
l

/
/'

/

/

i 2.3 — 2.7 kg/cm2
I (_.,..»-\\ /f

. ..f"A}’7
Reconnect I

ii’
\-d

A ’
1'

/I

.#3\5
1' st

\ /’

FI5428

/

.l

Q —-—-_.

Iqr/fitfi\ -.LSTII‘EL \#2 _

IIIA,i_ __F______--P-'

I _,/""—'.-J _,.--P",- __-, I______.- I/___

/-”’:_>_FI__..-~“'

’  ;f/ .-..-EEE
/"\ ' /I ,/""3!

Z Z

/-\0»-
I//"F

-. .-
' 1' Fl54-42

‘l

(k) Start the engine.
(I) Disconnect the vacuum sensing hose from the fuel

pressure regulator, and plug the hose end.
(m) Measure the fuel pressure at idling.
Fuel pressure: 2.3 - 2.7 kg/cmz

(33 - 38 psi. 226 - 265 kPa)

(n) Reconnect the vacuum sensing hose to the fuel
pressure regulator and plug the hose end.

(0) Measure the fuel pressure at idling.
Fuel pressure: 1.9 — 2.2 kg/cmz

(27 — 31 psi, 186 — 216 kPa)
lf pressure is not as specified, check the vacuum sensing
hose and fuel pressure regulator.
(p) Stop the engine. Check that the fuel pressure re-

mains 1.5 kg/cmz (21 psi, 147 kPa) or more for 5
minutes after the engine is turned off.

If pressure is not as specified, check the fuel pump, pres-
sure regulator and/or injector.
(q) After checking fuel pressure, disconnect the battery

negative (—) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012

(r) Reconnect the fuel inlet hose with two new gaskets
and the union bolt.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(s) Reconnect the cable to the negative (—) terminal of
the battery.

(t) Check for fuel leakage. (See page Fl-8)
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REMOVAL OF FUEL PUMP
CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

—————— ——7 — ___ _ E —— _ _ _ —— _ 1,-
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Ikg-cm(ft-lb,N-m)I : Specified torque . Gasket RIIbbeI CIISIIIOII
ItIIN0"'r9U5abI9 Dart II I I II Fi4420_
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— A Fuel Pump Bracket

AA E 1 Fuel Hose; I  

I‘ Fuel Pump
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@—i—?-—§ Clip
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\ :1

. 1-.

Fi441_9

4 em
‘-.___II_II

“~§I"E“"E-~~...-
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DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

1.

REMOVE FUEL TANK
(See procedure Fuel Tank Components on page Fl-67)

2.

REMOVE FUEL EVAPORATION BENT TUBE
(a) Remove the bolt holding the bent tube to the fuel

pump bracket.
(b) Remove the four screws, bent tube and gasket.

3.

REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK
(a) Remove the six bolts.

4.
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Fl4336

(b) Pull out the pump bracket assembly.
(c) Remove the gasket from the pump bracket.

5.

(5
(9)

(d)

)

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET
(a) Pull out the lower side of the fuel pump from the

pump bracket.
Remove the rubber cushion from the fuel pump.
Remove the nut and spring washer, and disconnect
the lead wire from the fuel pump. Disconnect the
three lead wires.
Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.

6. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Using a small screwdriver, remove the clip.
(b) Pull out the pump filter.

INSTALLATION OF FUEL PUMP
(See page Fl-50)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP

Install the pump filter with a new clip.

(a

(b

(c

)

)
(d)

2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET

) Connect the fuel hose to the outlet port of the fuel
pump.
Connect the lead wire to the fuel pump with the
spring washer and nut. Connect the two lead wires
Install the rubber cushion to the fuel pump.
Install the fuel pump by pushing the lower side of
the fuel pump.
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3. INSTALL FUEL PUMP BRACKET ASSEMBLY TO FUEL
TANK
(a) Install a new gasket to the pump bracket.
(b) Insert the pump bracket assembly into the fuel tank.

(c) Install the pump bracket with the six bolts.
Torque: 40 kg-cm (35 in.-lb, 3.9 N-m)

4. INSTALL FUEL EVAPORATION BENT TUBE
(a) Install a new gasket to the bent tube.
(b) Install the bent tube with the four screws.

A Torque: 15 kg-cm (13 in.-lb, 1.5 N-m)
 (c) Install the bolt holding the bent tube to the fuel

’  I pump bracket.

./* .\ , H“
FI4419‘I

Torque: 30 kg-cm (26 in.-lb, 2.9 N-m)

5. INSTALL FUEL TANK
(See procedure Fuel Tank Components on page Fl-67)

6. FILL WITH FUEL

7. CHECK FOR FUEL LEAKAGE (See page FI-8)

8. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Cold Start Injector

Solenoid Coil
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1(_:Onn.eCI0r I Ignitionermina switch

C°|d Start Cold Start Injector
AM1 ST1 Injector Time Switch

STA STJ STJ STA
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E41 l
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INJECTION

P'“"9e' \ Solenoid Coil =Strainer A
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Ohmmeter EE ON-VEHICLEINSPECTION
INSPECT RESISTANCE OF COLD START INJECTOR

(a) Remove the throttle body.
(See steps 1 to 8,10 and 11 on pages Fl-72 and 73)

(b) Disconnect the cold start injector connector.
(c) Using an ohmmeter, measure the resistance be-

tween the terminals.
Resistance: 2 — 4 Q
If the resistance is not as specified, replace the cold start
injector.
(d) Reconnect the cold start injector connector.
(e) Reinstall the throttle body.

(See steps 2. 3 and 5 to 12 on pages Fl-74 and 75)

REMOVAL OF COLD START INJECTOR
1. REMOVE THROTTLE BODY

(See steps 1 to 8. 10 and 11 on pages Fl-72 and 73)

2. DISCONNECT COLD START INJECTOR CONNECTOR

§‘ '
/5'

"i\© (Kl
3. REMOVE COLD START INJECTOR PIPE

‘ Remove the two union bolts and four gaskets and injec-
tor pipe.

: HINT:
0 Put a suitable container or shop towel under the injec-

tor pipe.
o Slowly loosen the union bolt.
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NT 4. REMOVE COLD START INJECTOR
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Remove the two bolts, cold start injector and gasket.

U,,,,,,,B,,,, INSPECTION OF coto START INJECTOR
INSPECT INJECTION OF COLD START INJECTOR

CAUTION: Keep injector clear of sparks during the
test.
(a) Install SST (two unions) to the injector and delivery

pipe with four new gaskets and the union bolts.
SST 09268-41045 (09268-41080)
(b) Connect SST (hose) to the unions.
SST 09268-41045
(c) Connect SST (wire) to the injector.
SST 09842-30050
(d) Put a container under the injector.
(e) Reconnect the battery negative (—) cable.

(f) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
(g) Turn the ignition switch ON.
NOTICE: Do not start the engine.

(h) Connect the test probes of the SST (wire) to the
battery, and check that the fuel spray is as shown.

SST 09842-30050
NOTICE: Perform this check within the shortest pos-
sible time.
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2. INSPECT LEAKAGE
(a) In the condition above, disconnect the test probes

of SST (wire) from the battery and check for fuel
leakage from the injector.

SST 09842-30050
Fuel drop: One drop or less per minute
(b) Disconnect the battery negative (—) cable.
(c) Remove SST.
SST 09268-41045, 09842-30050 and 09843-18020

INSTALLATION OF COLD START INJECTOR
1. INSTALL COLD START INJECTOR

Install a new gasket and the injector with the two bolts.
Torque: 60 kg-cm (52 in.-lb. 5.9 N-m)

YT \ I j I T I 2. INSTALL COLD START INJECTOR PIPE
I T Q ~—s @ K Install the injector pipe with four new gaskets and the
\ 7—~~~»~ I two union bolts.

\ “K [E . {// _ % Torque: 180 kg-cm (13 ft-lb. 18 N-m)
-.__ ' § I if ‘ j \

 _ \\.r-.'».

3. CONNECT COLD START INJECTOR CONNECTOR

4. INSTALL THROTTLE BODY
(See steps 2. 3 and 5 to 12 on pages Fl-74 and 75)
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Fuel Pressure Regulator
Vacuum Sensing
Hose Fuel Pressure

Sprjng Regulator
\ I

I:_

Diaphragm .1 I‘ QM. _
RETURN / -~ I -It

7 I \ ii ij

I

5 I

FROM I Vacuum Sensing Pipe

-g‘at  T97?
I" Ir 1 (_ ; T A

'_

[II(((ia

 ti -90 
IF‘I Vi,\

I
Fuel Return
Hose“L

DELIVERY PHDE H5204‘ (On injector cover) H5415

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page |=|-47)

REMOVAL OF FUEL PRESSURE REGULATOR

¢‘§—’_}

 @

I‘L@’/

REMOVE THROTTLE BODY
(See steps 1 to 8. 10 and 11 on pages Fl-72 and 73)

REMOVE INJECTORS. FUEL PRESSURE REGULATOR
AND DELIVERY PIPE ASSEMBLY
(See steps 1 to 13 on pages Fl-59 and 60)

REMOVE FUEL INLET HOSE FROM DELIVERY PIPE
(See step 11 on page Fl-60)

REMOVE INJECTOR COVER FROM DELIVERY PIPE
(See step 1 on page Fl-62)

REMOVE FUEL PRESSURE REGULATOR

(a) Loosen the lock nut, and remove the pressure regu-
lator.

(b) Remove the O-ring from the pressure regulator.
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INSTALLATION OF FUEL PRESSURE
New O F"'"9 REGULATOR

INSTALL FUEL PRESSURE REGULATOR

Return
Port “H

F

fi~—».
(5\ /Ti/I )(/K(jut

H5373

Fully loosen the lock nut on the pressure regulator.
Apply a light coat of gasoline to a new O-ring, and
install it to the pressure regulator.

Completely thrust the pressure regulator into the
delivery pipe by hand.
Turn the pressure regulator counterclockwise until
the fuel return port faces in the direction indicated in
the figure.

(e) Tighten the lock nut.
Torque: 300 kg-cm (22 ft-lb. 29 N-m)

;;i

I‘V631]/
INSTALL INJECTOR COVER TO DELIVERY PIPE
(See step 4 on page Fl-63)

INSTALL FUEL INLET HOSE TO DELIVERY PIPE
(See step 1 on page Fl-64)

INSTALL INJECTORS. FUEL PRESSURE REGULATOR
AND DELIVERY PIPE ASSEMBLY
(See steps 2 to 13 on pages Fl-64 to 66)

INSTALL THROTTLE BODY
(See steps 2. 3 and 5 to 12 on pages Fl-74 and 75)
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1.

2.

I ).-~!” I 1 ON-VEHICLE INSPECTION
INSPECT INJECTOR OPERATION
Check operation sound from each injector.
(a) With the engine running or cranking, use a sound

scope to check that there is normal operating noise
in proportion to engine rpm.

(b) If you have no sound scope, you can check the
injector transmission operation with a screwdriver.

If no sound or an unusual sound is heard. check the
wiring connector, injector or injection signal from the
ECU.

INSPECT INJECTOR RESISTANCE
(a) Remove the throttle body.

(See steps 1 to 8,10 and 11 on pages Fl-72 and 73)
(b) Disconnect the injector connector.
(c) Using an ohmmeter, measure the resistance be-

tween the terminals.
Resistance: 2 — 4 Q
If the resistance is not as specified, replace the injector.
(d) Reconnect the injector connector.
(e) Reinstall the throttle body.

(See steps 2. 3 and 5 to 12 on pages Fl-74 and 75)
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REMOVAL OF INJECTORS
1. REMOVE THROTTLE BODY

(See steps 1 to 8, 10 and 11 on pages Fl-72 and 73)

2. REMOVE AIR CLEANER ASSEMBLY
(See step 7 on page EM-75)

3. REMOVE CHARCOAL CANISTER
(See step 20 on page EM-77)

4. REMOVE EGR VSV. VACUUM MODULATOR AND
BRACKET (See step 20 on page EM-45)

5. REMOVE EGR VALVE AND PIPE ASSEMBLY
(See step 21 on page EM-45)

6. REMOVE COLD START INJECTOR PIPE
(See step 3 on page Fl-53)

7. REMOVE COLD START INJECTOR
(See step 4 on page Fl-54)

8. REMOVE WATER BY-PASS HOSES AND AIR HOSE
(a) Two ISC water by-pass hoses from No.1 air tube
(b) ISC air hose from No.1 air tube

9. DISCONNECT INJECTOR CONNECTORS

10. DISCONNECT ENGINE WIRE

(a) Disconnect the two wire clamps from the mount
bolts of the No.2 timing belt cover.

(b) Disconnect the two wire clamps from the wire
J , éig ‘ ‘ E brackets on the intake manifold.
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,., Remove the union bolt and two gaskets, and disconnect
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11 DISCONNECT FUEL INLET HOSE FROM FUEL FILTER

12. DISCONNECT FUEL RETURN HOSE FROM FUEL
_ I PRESSURE REGULATOR
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AND DELIVERY PIPE ASSEMBLY
T Inf S I (a) Remove the three bolts holding the delivery pipe toV .

-——' the cylinder head.

I j E E 7 L (b) Remove the delivery pipe assembly.
if (c) Remove the four insulators and three spacers. /sill-W533» Ia ‘-.\E, F
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14. REMOVE FUEL INLET HOSE FROM DELIVERY PIPE

J M Remove the bolt. union bolt, two gaskets and inlet hose.
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T; “I I‘ I INSPECTION OF INJECTORS
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I 1. INSPECT INJECTOR INJECTION
,0 "'4 CAUTION: Keep injector clear of sparks during the

‘[8511.

(a) Connect SST (union and hose) to the fuel filter
outlet with two new gaskets and the union bolt.

SST 09268-41045 (90405-09015)
HINT: Use the vehicle's fuel filter.

(b) Connect the fuel return hose to the fuel outlet of the
pressure regulator on the delivery pipe.

(c) Connect SST (union and hose) to the delivery pipe
with four new gaskets and the two union bolts.

SST 09268-41045 (09268-41080, 90405-09015)
(d) Put the injector into the graduated cylinder.
(e) Reconnect the battery negative (—) cable.

(f) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
(g) Turn the ignition switch ON.
NOTICE: Do not start the engine.
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U SST (Wire)
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(h) Connect SST (wire) to the injector and battery for
15 seconds, and measure the injection volume with
a graduated cylinder. Test each injector two or three
times.

SST 09842-30060
Volume: 95 — 120 cc (5.8 — 7.3 cu in.) per 15 sec.
Difference between each injector:

5 cc (0.3 cu in.) or less
If the injection volume is not as specified, replace the
injector.

2. INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes
of SST (wire) from the battery and check for fuel
leakage from the injector.

SST 09842-30060
Fuel drop: One drop or less per minute
(b) Disconnect the battery negative (—) cable.
(c) Remove SST.
SST 09268-41045 and 09843-18020

REPLACEMENT OF INJECTORS
K; I 1. REMOVEINJECTORCOVER

(a) Disconnect the vacuum sensing hose from the pres-
sure regulator.

(b) Remove the four screws and injector cover.
(c) Remove the four insulators from the injectors.

2. REMOVE INJECTORS
IA Gasoune (a) Apply gasoline between the delivery pipe and injec-

tors.

(b) Using SST, lift up the injector.
,/ I ssr 09266-74010

L.-s>4\ \ \ My
@04
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New Insulator H5383

(c) Pull out the four injectors from the delivery pipe.
(d) Remove the insulator and two O-rings from each

injector.

* T 3. INSTALL INJECTORS

New O-Ring

Awill I‘

\.
\- Ql<3

s

O
c.)

""'\

/

"'\

Conn

C

(((‘@-
®r~./

GCIOT

/ '\ CT“ /rits
H5092
H5288

(5.ii1-J

-.__

New Insulator

/N’

-________H\ _
~._______

I /
1". ,-"If

l.'l- I

>5
./'

/
/

£..J

I-.J

Ti
H5414

Apply a light coat of gasoline to two new O-rings,
and install them to the injector.
Install new insulator and two O-rings to each injec-
tor.

(8)

(b)

Push in the four injectors so that the injector con-
nectors are positioned as shown in the figure.

(C)

4. INSTALL INJECTOR COVER
(a) Place a new insulator on each injector.
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F- ti F‘/"6
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_ I (c) Connect the vacuum sensing hose to the pressure
regulator./“I If
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QWT ' Cylinder

‘ \ I -—‘x ..__ H I. E ! ._.. .f \%Id|\”/ _/I H
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/I /I (b) Install the injector cover with the four screws.

. K , Torque: 80 kg-cm (69 in.-lb, 7.8 N-m)

INSTALLATION OF INJECTORS
1. INSTALL FUEL INLET HOSE TO DELIVERY PIPE

Install the inlet hose with the bolt, two new gaskets and
union bolt.
Torque:

Bolt 80 kg-cm (69 in.-lb. 7.8 N-m)
Union bolt 300 kg-cm (22 ft-lb, 29 N-m)

2. INSTALL INJECTORS, FUEL PRESSURE REGULATOR
AND DELIVERY PIPE ASSEMBLY

(a) Install a new insulator to each injector.

(b) Place the three spacers in position on the cylinder
head.

I I - It 5 "1 (c) Place the delivery pipe in position on the cylinder
< head

F’
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I
.5-4V)

(d) Install the three bolts.

Q M Torque: 195 kg-cm (14 ft-lb. 19 N-m)

r"'T'
L .1’

If TiI___
FI54-45 ‘

I / I 3. CONNECT FUEL RETURN HOSE TO FUEL PRESSUREQ I REGULATOR
J?n11r ‘IQ

/~
Iiiillr

1! 1_

- I
,../f/3. I (L
{if

; H5371

W.) x
."

I/‘Cf/F 4. CONNECT FUEL INLET HOSE TO FUEL FILTER i

/-~——;#- . -~..._ Install the inlet hose with two new gaskets and the union
Ia‘Egg/;'§\ boltI \ *1 '

--// K Torque: 300 kg-cm (22 ft-lb, 29 N-m)
L)
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T 5. INSTALL ENGINE WIRE
(a) Install the two wire clamps to the wire brackets on

1 the intake manifold.
-.____

--_

Fl5378

P (b) Install the two wire clamps to the mount bolts of the
___. /N No.2 timing belt cover.
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J 3 “ff I Gray ¢;;|5,c 3  6. CONNECTINJECTOR CONNECTORS
3 I S P Connect the injector connectors as shown in the figure

_... *::.:...1 ._®l_//Q . HINT: No.1 and No.3 injector connectors are brown
“.>_\ ~"if1""@D1“” No.2 and No.4 injector connectors are gray.

J I" \ _ /”_f_:1._ 4“ j 1 ___ _ -—*'-_ ;4/_.__ _

/K /I 1:1. $1!-1|" — J—— ""1 L41 I5 31151 L
/I I /’“T“I_\I;T-_-_':':'.At ' " "' I" 1

__----L-j;'.1iZ'<------*“‘_ __1 5j,/-;;.</ 4) 1
":"--——--_. ___L_ ,_/T-- _ - 7- '_'i__________>_~r-——_:‘__!_)_)i~' if -- .

"-—-__ _ '--—-__' _ ___.__-----' /-P" -U------..4__ _ ..-------,-:4.___ — v _ __ ____ _ . _- ._______ .R__ _

BTOWFI COIOT H5385

I (b) I 5 7. INSTALL WATER BY-PASS HOSES AND AIR HOSE

I (5) ISC air hose from No.1 air tube
I/,.-,-//r:,__.,"f~$ (a) Two ISC water by-pass hoses from No.1 air tube

/5 I\ I
I RC) I";-'

_./‘* ,/3 ":+:ff

V’:}.;» ~\‘\I/.-=

_-/

7 L7 W7 T F154-U6‘

8. INSTALL COLD START INJECTOR
(See step 1 on page FI-55)

INSTALL COLD START INJECTOR PIPE
(See step 2 on page Fl-55)

9.

10. INSTALL EGR VALVE AND PIPE
(See step 20 on page EM-69)

11. INSTALL EGR VSV, VACUUM MODULATOR AND
BRACKET (See step 21 on page EM-70)

12. INSTALL CHARCOAL CANISTER
(See step 31 on page EM-115)

13. INSTALL AIR CLEANER ASSEMBLY
(See step 44 on page EM-117)

14. INSTALL THROTTLE BODY
(See steps 2, 3 and 5 to 12 on pages Fl-74 and 75)
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Fuel Tank and Lines
COMPONENTS

—-

Fuel Tank Cushion i __ *1

x 7

A

"1.5
/\©05

ea<rI 30 (25 in.-lb. 2.9) I

(,1-1 . _

\(,\‘J

1
Q . 15 (13 II1.-Ib.17.5) I

-_-J A ‘
5

- "““‘"1- Fuel Evaporation
F“e' Pump ~ a I Bent TubeK
O Gasket ‘T’

\  §Gasket
F I S der if
GL;?Jgeen g Fuel Cut-Off

I Valve
=.R\ i ..Q> J

M’-——9 Gasket , / ’Z‘ Z

/ //" Fuel Inlet Pipe

/P

|_.-.
4@;gvr"/ ..@(,1

4 /r>_,\ L“’T/

..-/ L 30(26in.-lb.2.9*) 1

._ Z,\H //I Gasket

O Gasket

Fuel Tank Protector Fuel Inlet Pipe Fuel Tafik
Shield Cap

FuelTank4 5

Fuel Inlet Pipe

Fuel Tank Band /Q Protector

Z

220 (16 22)

Ikg-cm (1:-(15, N-m)j ; Specified torque
l O Non-reusable part 515495



Fl-68 EFI SYSTEM — Fuel System (Fuel Tank and Lines) 

PRECAUTIONS
1. Always use new gaskets when replacing the fuel tank

or component parts.

2. Apply the proper torque to all parts tightened.

I. . I .I I III <41
I ‘——Leakage (b)

Crack

(<1)

Deformation (d)
J j 1300313 (9)

_._QfgI;-I .r'I/
f

_r'|I.l\ _I
.1 ‘\

' (22 ft-lb, 30 N-m)
\ Fulcrum

ill ““~\\\ 7 Length

)0

sst ; 09531-22020  H.654:

2 — 7 mm (0.08 ~ 0.28 in.)

Pipe Hose

In iflH O
In Clip

*’l
0 — 3 mm (O — 0.12 in.) FUOO41

IIII II I III I INSPECT FUEL LINES AND CONNECTIONS

Check the fuel lines for cracks or leakage. and all
connections for deformation.
Check the fuel tank vapor vent system hoses and
connections for looseness, sharp bends or damage.
Check the fuel tank for deformation, cracks, fuel
leakage or tank band looseness.
Check the filler neck for damage or fuel leakage.
Hose and tube connections are as shown in the
illustration.

Use SST A If a problem is found, repair or replace the parts as neces-
31 O kg-cm Sam/_
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AIR INDUCTION SYSTEM
Air Flow Meter

1Potentiometer

I. I-4 .. *
{III r3;‘;W‘ ."IIII-"-I€r

. __\ .31515,,1 x.Ifll‘\|ll-IIIIIIII

»~
Damping Chamber Compensation Plate P
. -)

_. II’
Return Spring _3‘ IE; I W gall’ ‘

- I -1- .- _____ -,. ._-'f_ D

Air Temp. I ~ ,/ I FROM
Sensor

4
me
CLEANER _

Compensation Plate

I

\.
331‘of’  Sf’/AI ._.»-~1..f.v<“'§

_X-

 ‘IIIII Air By-Pass
FROM AIR P655999 IMeasuriI1g Plate I
CLEANER Measuring Plate Air By-Pass Passage

I_

TO
INTAKE
MANIFOLD

W FI1681 FlO449

Ii/CI I E2 vs THA ON-VEHICLE INSPECTION

I Ohmmeter
. ‘ 

3 tween each terminal.H

O

.U:,,;>c, I3 “ZED INSPECT RESISTANCE OF AIR FLOW METER
I 3 I 3"I= I3 I I (a) Disconnect the air flow meter connector.

(b) Using an ohmmeter,~measure the resistance be-

Between .3 . Resistance
terminals

{>7 Temperature

200 — 600 Qj “—"——-——-/ _ FIS860‘ I I VS — E2 A
T o

A VC — E2 200 — 400 Q
r - - _ - - - _ -- _ _ _ - _ - _ - - _ _ - - - _ _ - -_ - - - _ _ _ .- 3 i

10—20kQ
4~7kQ
2—3kQ

I I 0.9—1.3kQ_- -__l,_-__ _.'vc E2 ‘*1/s THA A 0.4 - 0.7 kn
' 3 " ' THA-E2

—20°C (-4°F)
0°C (32°F)

20°C (68°F)
40°C (104°F)
60°C (140°F)

meter.

EU QIIIEElI

H0622}

If the resistance 's not as specified, replace the air flow

(c) Reconnect the air flow meter connecter.

REMOVAL OF AIR FLOW METER

1.
OF BATTERY
DISCONNECT CABLE FROM NEGATIVE TERMINAL

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. DISCONNECT AIR FLOW METER CONNECTOR
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FIO449

R .1?ji@r°t
-‘iv -LN
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f/f___fl_f,,,
.---'-""Id_/_Ffi______... ‘-_rH_______________.--

3. DISCONNECT AIR CLEANER HOSE FROM AIR FLOW
METER

4. REMOVE AIR CLEANER CAP AND AIR FLOW METER
ASSEMBLY

5. REMOVE AIR FLOW METER FROM AIR CLEANER CAP
(a) Pry off the lock plates.
(b) Remove the bolt, four nuts, air flow meter and gas-

ket.

I INSPECTION OF AIR FLOW METER
INSPECT AIR FLOW METER

Using an ohmmeter, measure the resistance between ter-
minals VS and E2 by moving the measuring plate.
Resistance: 200 — 600 Q at fully closed

20 -1.200 Q at fully open
HINT: Resistance will change in a wave pattern as the
measuring plate slowly opens.
If the resistance is not as specified, replace the air flow
meter.

I INSTALLATION OF AIR FLOW METER

-
_/

H5250

1. INSTALL AIR FLOW METER TO AIR CLEANER CAP

(a) Install a new gasket and the air flow meter with the
bolt, two lock plates and four nuts.

(b) Pry the lock plates.

2. INSTALL AIR CLEANER CAP AND AIR FLOW METER
ASSEMBLY

3. CONNECT AIR CLEANER HOSE TO AIR FLOW METER

4. CONNECT AIR FLOW METER CONNECTOR

5. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Throttle Body

%/‘Ti;

éi S

Sensor

N VC
< 4-_/ sxgyg , \ fgf

rm figs E2
‘ ' .1" /

i\\ \ CID /\'<-, ~ Q
/” Throttle Position

Throttle Position
Sensor\ // 

‘test’
O

O0
"'\_/-'-Ki

¥-I_.._._-

H5386 FI4823 FI1533

99%’‘rs..--\

I
/

Q
~:~
Il-

'\ II? trig‘!

H5200

P

.__._‘

_ / _ WE

%
‘§;I?O“‘fi*;I\\S.__

N1
Fl5’I 99

/-
_/

-\./ \

ON-VEHICLE INSPECTION
1. INSPECT THROTTLE BODY

(a) Check that the throttle linkage moves smoothly.

(b) Check the vacuum at each port.
0 Start the engine.
0 Check the vacuum with your finger.

P No vacuum Vacuum

Port No. At idling I Other than idling

E No vacuum J Vacuum

T” T Q, , it T ‘ 2. I INSPECT THROTTLE POSITION SENSOR

(a) Disconnect the sensor connector.

IIIy 8:38 gqrm Q. (b) Insert a feeler gauge between the throttle stop screw

l Hi E and stop lever.\ |--/ 4

VTA
IDL
ITI ro

#I_.

1/'33- m

: ,Tiil----———Lr~.!_|_-'!l

“@T

I\--wqq-»

FI5465
_ jg FI4757 I

WGBFI GEIC

VC ~~ ——~~ Ohmmeter (c) Using an ohmmeter, measure the resistance be-
'= “.__. t h terminal.
_
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Clearance between . . .Between terminals Resistance
l lever and stop screw i

( VC I Ii 1 IO mm (O in.) VTA —- E2 0.2 — 0.8 kQ
‘ i I ‘ .. _, . _ , __ , E E” 2.

I \/TA\llLfl f 1 0.50 mm (0.020 in.) IDL - E2 G 2.3 kQ or less1 .
I

E“125/D I I 0.70 mm (0.028 in.) IDL - E2 Infinity
E2 ' ' E2 |DL VTA \/C.‘ ~ - I‘ A I ‘B it ‘T it i. I I hrottle valve fully VTA E2 3'3 _10_3 kg
T I—i"""i—"'ZJ I open —

* - vc - E2 3 -8.3 KQg__ g i Fl4823WFI0507 N

(d) Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. DRAIN ENGINE COOLANT (See page CO-4)

I “B L 3. DISCONNECT ACCELERATOR CABLE FROM
§ F THROTTLE LINKAGE

1-11.V ))\9~.:.Q

IIIIIII 6)
jI‘III..x‘if§'I01;;I

1-Q _

4. REMOVE INTERCOOLER
“ (See steps 13 to 15 on pages TC-9 and 10)
X

T 5. REMOVE INTAKE AIR CONNECTORIIt.=
_. /--—/_"->--—-.___

.= -—-r"I . 2 . -- E Remove the four bolts and air connector.
_.-/_‘“~\\ l /./  _I "L

\ __ /

rf , 7* iii???

IIT; fiIT I

\

ails
\;

--'/ ‘T-—-I Eisssv

-- I T E .; 6. REMOVE INTAKE AIR CONNECTOR STAY
Remove the four bolts, air connector stay and two spac-_ , i‘

-r

-» - “ I ers.

I 7. DISCONNECTTHROTTLE POSITION SENSOR
g_ i T" __ CONNECTOR

___.-"' Z
_.--

‘_) _____,_.I'-3-""

1 i s. DISCONNECTISC VALVE CONNECTOR/I . 2 gg _f__
I K ....._i;" F 1_._|l l__

+.-ZIP ‘ ' H5388

A II I 9. REMOVE ACCELERATOR BRACKET(C)
(b) ,/\/..G_ J  l Accelerator 1o. DISCONNECT HOSES FROM THROTTLE BODY

B I( .2 -. §»/ j fa“ 8‘ (a) Pcv hose from cylinder head cover
\\ -1 ‘Ii

/II _ -‘I I‘!

F $3‘ (b) Vacuum hose (from throttle body P port) from vac-
. W uum pipe

‘ “I B ’ (c) Vacuum hose (from throttle body E port) from EGR
I 1*“ , ~ I VSV

la) ” “T-<1 “YA
FI5404

_ _ , - -Tiff _ 4,
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E1
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2.;-11 F _

S3-i
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/I
V

(II .1
! "~l>T--e J _ L —--- \

.22 ie)
‘*-._/ f

FI5389

M1,,--r

2 ' i Us
TFl/ -~----\ II

W

AL.

‘I’%;\;q iiT-I‘ =-_~,g 

Z\_.-f"-

// T?" - ______

r”\ T‘ T"i
- __,_/ ‘ IIIIIITI . TI“

/

, I (d) Two water by-pass hoses from No.1 air tube-/-/I TD (d) _ _
T (e) Air hose from No.1 air tube

_ T" jf; _ 11. REMOVE THROTTLE BODY
.___i_i

—__

__,_-I-'2

II H5405

Remove the four bolts, throttle body and gasket.

12. IF NECESSARY. REMOVE ISC VALVE FROM

C)

\
ILti»

C IJ

(29 3
_ ;. I‘Wk

FI51 O6

No

/

I I 2.
\ Clearance

Throttle I
0 Lever

Throttle Stop Screw F5391

THROTTLE BODY
(See step 2 on page Fl-77)

IT I TITTIIIO I INSPECTION OF THROTTLE BODY

I " \ Q CLEAN THROTTLE BODY

(a) Using a soft brush and carburetor cleaner, clean the
cast parts.

(b) Using compressed air, clean all the passages and
apertures.

NOTICE: To prevent deterioration. do not clean the
throttle position sensor.

INSPECT THROTTLE VALVE
Check that there is no clearance between the throttle
stop screw and throttle lever when the throttle valve is
fully closed. I



_/

X13 (See step 2 on page Fl-71)

\ 4. IF NECESSARY, ADJUST THROTTLE POSITION
l \ (_...f.I.ii;:. “*7 ' I S E N R

I /
l /I

\

I\

_/
,1

//Iv
- / .

A o. f W X 9
Q/@<fII-A§§b \

Eis3e2

l
E2I

x '>-- t-. _ ‘\. '-._.

_._._1 ‘ ._ _ _ __ \ ' \_ _\ \___

I I I II" A\\

L

\-._ .\\-\\ \\-. l'i._ I '1

\ 1 _ \_| a_>‘\ I
\ -- - 14

\ _' J.¢_-' .
\“' . ' '~ \

A _ _ .» . .~. * ‘I
.__ I Ohmmeter

DL ‘HI ITIITI

I 1%;-§.
_i

H5393
i H4756;

IDL _
E2

L Ohmmeter
0.50 or 0.70 mm

I 'T_';--81. __L

Q 0| Clearance between I I
II“ I ° Continuity (IDL - E2) ‘-- $13 I \ ,9) - \ lever and stop screw

l

_71f\DDL Qty);
.._I

g___|__|!JJ
r

ii-—~

" H5393
- ------- H4756

i f _ W H5394
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3. INSPECT THROTTLE POSITION SENSOR

\. \--
III----Yi,_—~.H__,2-\III (a) Loosen the two set screws of the sensor.

(b) Insert a 0.60 mm (0.024 in.) feeler gauge, between
the throttle stop screw and stop lever.
Connect the test probe of an ohmmeter to the termi-
nals IDL and E2 of the sensor.
Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure it with the two set
screws.

(d)

Recheck the continuity between terminals IDL and
E2.

8)

0.50 mm (0.020 in.) Continuity

0.70 mm (0.028 in.) T No continuity I

Upward II I INSTALLATION OF THROTTLE BODY
t. Protrusion

___ O 1. INSTALL ISC VALVE TO THROTTLE BODY
O (See step 1 on page Fl-77)

0 O 2. INSTALL THROTTLE BODY
‘-1 (a) Place a new gasket on the throttle body, facing the

.\\J\ \\\Lr. “\1r\m
.|, .2 I

.r /

'\

A -1/K .. In

kf,- I I, ""f,i@I I‘

. - Q ' * T1] '._ I I

\

Ii

1/
2

___ ._ -_ \.
»- \

i\II0)LIi‘

_ E; / fish

. .. T. ,-
/ _

y \ ) -.

. /I I‘-_ ‘IIIIIIIIIT‘___ _’ .\\-

_/

/.

_/

_ H5405,

protrusion upward.

(b) Install the throttle body with the four bolts.1 A ___%“""7 E7777 Torque: 195 kg-cm (14 ft-lb. 19 N-m)
HINT: Each bolt is indicated in the figure.
Bolt length A 45 mm (1 77 in )

w,_x__,f-I. __II_\"-._|'(\.| I i...T-7.-IIi'f."' B 7O ITIITI (2.76 in
\ -I -,| __J

\ - 7 -- '_'-72"“-~-- T‘\\



._ i CO | _k l t _d-f/H I

I\(\\f ,='k~U\ T gin--.._2 7711i
7 '- II \ \___rt‘ ‘<13 ;~ _
\ . (inI

I
I
k

EFI SYSTEM — Air Induction System (Throttle Body) Fl-75

A TJ (3) 7 A 3. CONNECT HOSES To THROTTLE BODY
5”” .2; (a) Two water by-pass hoses from No.1 air tube
@Tm (bA'h f N1'bF __ I I \ ) ir ose rom o. air tu e

i H5389

(C) S”

(e)(d) \@%
/.. ‘O @A 8|

I.

/- 5%) -' l

I? ~33 //TQIIII /{I

/‘V q ,,‘ cc erator
T Bracket

4
/

"III I""'7-.,_____ _/’ Q/{
“\_R . \

H5404; 6

Spacer

\.//ITIIIIIIO i 7
'\_\| -. ._ . _,.

7:. _ \ _ Q ---_.. *7-». {r
H V

3vi... _/Z1'I . ff,9 I;(Kft» i‘I‘L»-I

'-|lI'i_lIfr.|fliII_I,_iI ,
_,_.-I--7--" .

= _. _. , . -\ ._
I I I I -\ \._

I ._. . .\

__-—-\‘

T / .._/. --.__ ....- /Z

J3" .
___ __‘
___ Z

. I, _: ._____ _,___/. /_
__.___T ‘ir I -.

LIEIITII II_IITI_ 'L__ .
\ —- ————_ _, ---- - - ._ , .. _. _

' _....(Qg,__.I "._._. .
H5393

/ ,

/
/II;7 .-

_ .-".=
_i’

./

/ 7//
/ II

f""s-"—-.._?

/7\ .
r— ---— t. -

__ __ \_ | I\ ‘I/I_._-———"' T“-~__
_\

__. II' I,-—-__ —l— - —__—___'__'_II:1 .

7-“T/TZITI I/7—\ :I / 

_ O{(3 ,

_(,..\}
T__;;“J41?!-Ibe QI7U d_'_d_'_Fd___,_-—-’

_________-»—-

M - TiI-—-1 -1‘?-7., -- \_

i Fl5387 I

9.

10.

11.

12.

(c) PCV hose from cylinder head cover
(d) Vacuum hose (from throttle body P port) from vac-

uum pipe
Vacuum hose (from throttle body E port) from EGR
VSV

(e)

INSTALL ACCELERATOR BRACKET

CONNECT ISC VALVE CONNECTOR

CONNECT THROTTLE POSITION SENSOR
CONNECTOR

INSTALL INTAKE AIR CONNECTOR STAY
Install the two spacers and air connector stay with the
four bolts.
Torque:

10 mm head bolt 80 kg-cm (69 in.-lb. 7.8 N-m)
12 mm head bolt 195 kg-cm (14 ft-lb. 19 N-m)

INSTALL INTAKE AIR CONNECTOR
Install the air connector with the four bolts.
Torque: 195 kg-cm (14 ft-lb, 19 N-m)

INSTALL INTERCOOLER
(See steps 11 to 13 on page TC-17)

CONNECT ACCELERATOR CABLE. AND ADJUST IT

FILL WITH ENGINE COOLANT (See page CO-4)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY



Fl-76 EFI SYSTEM - Air Induction System (Idle Speed Control (ISC) Valve)

Idle Speed Control (ISC) Valve

|sc Valve Q
\ "I

I
RSC+B--I-mt:
RS0/ill"

I?»
%<"'.~_5

./"‘X' Q \Q t
t\  . E -Kg, '4 1S|gnals EE%Jme

H5396 H5386

-.-.-.__.“__“.____.1\

Ii\CI“;_ Q-;~_fi1?“ \“___,-.;£l\\\\mlliliibI111

Throttle Valve

II I

TO
Valve CYLINDER

II Ifflgflllb

fr///A
5‘ \\£\\\‘

§\\I‘

ISC Valve

I”, P-Q.

\w \ F R O M 11.51111]

A AIR ___...
C LEAN ER "nu", _ V,

/ \\

O

0-9‘. Q\

\\\\\\\\"

0'.‘.

.42

Q5‘

‘Q

09*

09'.‘

\

.‘\‘

‘§““.

_ 7 f g i g i H5570

Disconnect

7

af
/\""“!t\§ ‘Z

.fi
ID

if _ H5397

ON-VEHICLE INSPECTION
1. INSPECT |sc VALVE OPERATION

(a) Initial conditions:
0 Engine at normal operating temperature
0 Idle speed set correctly
0 Transmission neutral range

(b) Disconnect the ISC valve connector.
\/\ (c) Check the engine rpm.

Engine rpm: 1.000 rpm or more

/W (d) Reconnect the ISC valve connector.
/ (e) Check that they return to the idle speed.

{ Idle speed: soo 1 so rpm
Reconnggt 7* \\ If the rpm operation is not as specified, check the ISC

r ' li—}|' ''.:_;.,-":~.‘--":- - valve, wiring and ECU.
17%

‘I'll ,1 I \~./_ . ‘I
//*“"" I

/
\|-I ‘K

‘ Fl5398
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T I I I O C 2. INSPECT ISC VALVE RESISTANCE
RSC V. (a) Disconnect the ISC valve connector.

B~lllI,, . .+ Am“ (b) Using an ohmmeter, measure the resistance be-
R30 tween terminal +B and other terminals (RSC,

' RSO).A Ohmmeter f _
n ‘ Resistance: 19.3 —~ 22.3 Q I

___ If resistance is not as specified. replace the ISC valve.
(c) Reconnect the ISC valve connector.

u Fl5396
Fl5399

gr
\  

A ‘ Z‘ REMOVAL OF ISC VALVE

1. REMOVE THROTTLE BODY
._. (See steps 1 to 11 on pages Fl-72 and 73).. .. _,I ‘N \\-

Q ,- I’! \‘\“\ .‘(ya 2. REMOVE ISC VALVE
%“ 5 "" I Ig_."__@ Remove the four screws. ISC va ve and gasket.

A it
y Fl5090

A A A O I INSTALLATION OF ISC VALVE
New Gasket §

/~’-‘>\ 1. INSTALL isc VALVE
“\ » ( ) Place a new asket on the throttle bodQ I, ‘\\‘\ a g

Q‘, A

/- N- ‘<3’4 . ove
‘$3

H5104}

K A 5 (b) Install the ISC valve with the four screws.

l /"' '-:~I \;

- ? if

) <3 \f
F l509O

2. INSTALL THROTTLE BODY
(See steps 2 to 12 on pages Fl-74 and 75)



Fl-78 EFI SYSTEM - Electronic Control System (Location of Electronic Control Parts)

ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts

A c¢¢oi..‘.aia circuit Opening

>
/Engine ECU

Relay

/

at~t
‘(Kg“(QI\\X{mi
'(

Circuit Opening Relay

“K

b

_

gfi

\OO

_ N 7 i H5450

./(7
Other Control Parts

l

l\ \i X \\

EGR VSV
T-VIS
VSV X

/ii

Switch

/0 ii64”‘

"I Turbocharging
Pressure VSV

9.4
i

\F“ '6 ii

/

EGR Gas
-.._

w- Q

it//M

82:22." \ \ / /
\ \

Temp. Sensory

Turbocharging § l - / l (CALIF. only)
Pressure VSV -S». Q

Water Temp.
Sensor

Cold Start _
injector Time Solenoid Resistor

D l

EH Mal" Fuel Pump Resistor
Relay

_ ___’ ___ _ _ H H5573
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EFI Main Relay

Battery

A ~ - A — 0 0 0 <2 -+B

EFI Main Relay Engine ECU

MAIN 2 AM2 IGN2.0L - 30'“ 7_5A

-i
2i_

0

i__

Fuse EFI 15A

‘Y

lgnition Switch “
0 0

FL FL 0 0 0 0 I + B1
0 Fuse

E1

J: _

j 7 if H5132

No continui

l_' O

 IO g O

TY Confinuny

rgij

IQ O
2 1

INSPECTION OF EFI MAIN RELAY

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(b) Check that there is no continuity between terminals
2 and 4.<"".\ . . . . .‘L {-1- ‘ If continuity is not as specified, replace the relay.ll 1;!- Ul

1’Tl‘““’T'I.'P"‘r

4 3 BEO0O9

Conflnuny

2 1 Battery

J -"I /‘ET’ '\ ®
Ii I 1;‘

3} Q‘ -t._-. 9

4 3 7 BEO010

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals 1 and 3.
(b) Using an ohmmeter, check that there is continuity

between terminals 2 and 4.
If operation is not as specified, replace the relay.



Fl-80 EFI SYSTEM - Electronic Control System (Circuit Opening Relay)

Circuit Opening Relay

To Fuel

To lgnition Switch (ST1) To ECU (STA)

Check U .

Pump Relay (1)

+5 To EFI Main Relay STA
- +B ' '

@ |:| ' S "Connector I
O II " = -

FP I IFP FC
To Fuel Pump Relay (4)

To Engine ECU (FC)

1-To ECU (+8)

Circuit
Opening
Relay

E1

l

F|5420

Conflnuhy
' Q

Oooo
I

W. Continuity INSPECTION OF CIRCUIT OPENING RELAY
I ' ' 1

oooSTA 1 1
+ B U

'fiPi.lll_.=+' P

No continuity

l n[ 1 .

0036
O I

Fl1908

Confinufiy
...n.

l 0
OC) -'lo

3____. _ ___L.__u

STA "

E -.~1
=&.!.:l"Eli

1
ru-

-In

FP

+B

1 I

6 Gr)
Battery

WW if H1909

Conflnuhy

. A. :K) I70?obi
5/“

+ W

‘AIAH_I 1 an. -—

’';..I- —-IE‘-ilb
6 G)

Battery

H1910

1. INSPECT RELAY CONTINUITY
(a) Using an ohmmeter, check that there is continuity

between terminals STA and E1.
(b) Check that there is continuity between terminals

+ B and FC.
Check that there is no continuity between terminals
+ B and FP.

If continuity is not as specified, replace the relay.

(C)

I T 0 " 2. INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals STA and E1 .
(b) Using an ohmmeter, check that there is continuity

between terminals + B and FP.

(c) Apply battery voltage across terminals + B and FC.
(d) Check that there is continuity between terminals

+ B and FP.
If operation is not as specified, replace the relay.
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Solenoid Resistor

lgnition Switch

2M2\
30A -

Oil N3;
AIN
0L

__|, Battery
__l__

W Z0 0

‘G2A - ~ +8 Engine ECU
3 1% OW A 3 If ‘

Resistor E 2 2 Q

ONo.10l>No.20¢No.30ONo.40
Ill I;

Injector  

I No.4

Solenoid I I . A I I I

* ~ No.2 ‘
R R No.1

EO1
E02

Fl5422

+5 g
$§IIIII‘::t N040

2

\\ ‘ ‘ I.'\\.~~‘ II

H5249 i

INSPECTION OF SOLENOID RESISTOR
INSPECT SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between ter-+ .minal B and other terminals.
Resistance: 4 — 6 Q
If the resistance is not as specified, replace the resistor.

FT ~ No.3 l .
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Cold Start Injector Time Switch

To Ignition Switch (ST1) To Circuit

I

‘I-I

STA _ _ STJ l>_ _ _§TJ _ _ STA

Opening Relay I
(STA)

I

I-

. .. {
- iu—»-uu-u--u-—ui- -.- -1- 2': _ _ — Q. ____

Cold Start Injector
ECU (S-U) Time Switch

H 7 Fl13'/'4

O 3'

O

4 " 0‘ ) INSPECTION OF cotp STARTINJECTOR

5%!/\
ITIITIBTBI‘

\\, ‘-“ \

TIME SWITCH
d] I INSPECT COLD START INJECTOR TIME SWITCH

yr Using an ohmmeter, measure the resistance between
T each terminal.S J

I Resistance:
Q) A STA - STJ so - 50 0 below 1o"c (50°F)

STA “T I 70 — 90 Q above 25°C (77°F)
K/Q3353 STA — Ground 30 - 90 Q

I I If the resistance is not as specified, replace the switch.
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Water Temperature Sensor

WATER TEM P. SENSOR

,. ' Y///////I/1"‘?
' _///11;... -///_/4

Thermistor

40*
20t"

-I‘:--05005;

F1

kQ -4-

TANCE

2...

1 1*0.8-
0.6L
0.4+

RESS

0.2 -

L; Le _, I Q lee” I I

-20 0, 20 40 60 80 100120
(-4) (32) (68) (1 04)(1 40)(1 76)(21 2)(248)

TEMPERATURE °C (°F) H3828 F0 O9
- I 7

R-e.____ .___
.____ .___‘ _

\
.-' - "---. --.- __ -—'-

Ohmmeter
,1 ‘R .3 ’<_\

fl
r-Ll

ii (I

_{.r"fJr/IVI

tf\ .»i‘f?\[/‘\y.7"\*»(,...-.;§g::

"-..____

4-.

INSPECTION OF WATER TEMPERATURE
SENSOR
INSPECT WATER TEMPERATURE SENSOR

X Using an ohmmeter, measure the resistance between the
“~ termin sal

_./ Resistance: Refer to the chart above
_ If the resistance is not as specified, replace the sensor.O + 

_r‘
llillll.

I. kI;\.

\.

I- -1

F'5‘°:°3 .1



Fl-84 EFI SYSTEM — Electronic Control System (Fuel Pump Relay and Resistor)

Fuel Pump Relay and Resistor

Fuel Pump Relay

2

. Ohmmeter

To Check Connector (FP)
To CircuitOpening Relay(FP) 4 3. 0 Om! A ee

I

I HI 2 * I-ToECU(FPR) y‘

" Fuel Puimb Resistor ‘I "'

Fuel Pump

--1
@-

H1704

Ohinmefterf I INSPECTION OF FUEL PUMP RELAY AND

Continuity F-J9
-.

lm —'-

C. Jr /._ -.-.
_ _..

A._.. ./1-»:U,..
O

. _*|O 5? T;-_ .0-

.  42 Continuity
No continuity H5416

2

Ohmmeter I
__
INo @.l B_

continuity I--I--»——L°

”/ Ohmmeter
“"' 5-ii *

_. 3
4 \ » 1

I Battery _
Continuity H5417

V ‘\\ ,(b;f| l Ohmmeter

" I \
_ H5248

1

A.

2.

RESISTOR
0.» INSPECT FUEL PUMP RELAY

Inspect relay continuity
(a) Using an ohmmeter, check that there is continuity

between terminals 2 and 4.
(b) Check that there is continuity between terminals 1

and 4.
(c) Check that there is no continuity between terminals

3 and 4.
If continuity is not as specified, replace the relay.

Inspect relay operation
(a) Apply battery voltage across terminals 2 and 4.
(b) Using an ohmmeter, check that there is no continu-

ity between terminals 1 and 4.
(c) Check that there is continuity between terminals 3

and 4.
If operation is not as specified, replace the relay.

INSPECT FUEL PUMP RESISTOR
Using an ohmmeter, measure the resistance between the
terminals.
Resistance: Approx. 0.73 Q
If the resistance is not as specified, replace the resistor.
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T-VIS VSV

To lgnition Switch (ST1)<——-~—~~—~~~ — ——

To EFI Main Relayq »

Engine ECU

O STA

+B(+B1)

T-VIS

T-VIS VSV

O E1

H3041

Ohmmeter

MT

Of“
__ ..... __.... .-....

Conflnui

\
<3’, If there is no continuity, replace the VSV.
Iii’

TY

INSPECTION OF T-VIS VSV
1. INSPECT VSV FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
_ tween the terminals.

.2!-Iii?
EM4719

Ohmmeter

i of
:

l“ I:_
O

. . 4__..J

Resistance (Cold): 33 - 39 Q

I 2. INSPECT VSV FOR GROUND
Using an ohmmeter, check that there is no continuity

N0 Continuity between each terminal and the body.

I
-I I

n

EM4718

Air

If there is continuity, replace the VSV.

3 3. INSPECT VSV OPERATION

\

get;\el@ Filter

EM4717

(a) Check that air flows from port E to the filter.
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F‘C“<1.—  Battery

l (b) Apply battery voltage across the terminals.
(c) Check that air flows from ports E to F.

A .. ..
Ir‘ \ U If operation is not as specified, replace the VSV

E <éL

EM4720
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Turbocharging Pressure VSV

Engine ECU

To lgnition Switch (ST1)q- ~ Q STA

To EFI Main Relay<— - — e e Q +B (+B1)

I O TPC1

Turbocharging
Pressure VSV

E1

77 7 7 77 77 7 7 7 H304177

I If I If “Ohmmeter y INSPECTION OF TURBOCHARGING
PRESSURE VSVContinuity

IO , 1. INSPECT vsv FOR OPEN CIRCUIT
I O Using an ohmmeter, check that there is continuity be-

tween the terminals.
@ Resistance (Cold): 24 - so Q

~ ' I . .. If there is no continuity, replace the VSV.
X/“Q ‘

H2956

W I 3 2. INSPECT VSV FOR GROUNDOhmmeter ‘
Using an ohmmeter check that there is no continuity

N0 °°'“"“"t"' between each terminal and the body.
I IQ EI If there is continuity, replace the VSV.

I‘?

A l 3. INSPECT vsv OPERATION
H (a) Check that air does not flow from ports E to F.

\ l
Air

7 _ H2958
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"'”l£et."""
Air
,1

77 7 7 7 77_ F|2959

 _fl‘§—%B)

K.»“-2.:
C9 G)

Battery

(b) Apply battery voltage across the terminals.
(c) Check that air flows from ports E to F.
If operation is not as specified, replace the VSV
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Turbocharging Pressure Sensor

I T 7 /

Vacuum Chamber

g I
I.. . Y V _ _______

' . I\\.\*

Filter
I

7% 7

Engine ECU

E? I.A P 0 E2

PIM — 1 PIM
~VCe F -vc

Turbocharging
Pressure

I I Terminal Sensor
I l 9 E1

I‘ Vacuum

FROM INTAKE MANIFOLD
_7 7 77 77 7 7 7 77 7 7 7 7 7 Fl4548Fl1226

-F _

R?0‘
.05
QI
ltmeter1.

I INSPECTION OF TURBOCHARGING
I PRESSURE SENSOR

INSPECT POWER SOURCE VOLTAGE OF
TURBOCHARGING PRESSURE SENSOR
(a) Disconnect the pressure sensor connector.
(b) Turn the ignition switch ON.

minals VC and E2.
H4773 \/Oltagei '"' 5.5 V

.8IIO

Vacuum

Voltmeter k _‘lDE§D ~T_ 7;
V

PIM E2
I

to
WI-----"

ECU 7 7
r-- UT A If (9)

I oElltl::ll:1ElElEll1l:l l:ll:lt1l3l:l E.eeeaeeeeeee eeaeaaaaaaaaai

H4779

(a)
" (b)

(d)

(d) Reconnect the pressure sensor connector.

INSPECT POWER OUTPUT OF TURBOCHARGING
PRESSURE SENSOR

Turn the ignition switch ON.

(chamber) side.

/ - - \.- (c) Using a voltmeter, measurethe voltage between ter-

Disconnect the vacuum hose of the intake manifold

(c) Connect a voltmeter to terminals PIM and E2 of the
ECU, and measure and record the output voltage
under ambient atmospheric pressure.
Apply vacuum to the pressure sensor in 100 mmHg
(3.94 in.Hg, 13.3 kPa) segments to 500 mmHg
(19.69 in.Hg, 66.7 kPa).

segment.
Voltage drop

Measure voltage drop from step (c) above for each

Applied
100 , 200 ‘ 300 I 400 l 5

in.Hg
Pa I

' I

Vacuum O0
mmHg (3.94) y (7.87) (11.81) (15.75) (19.69)

< > ‘ 13.3 26.7 . 40.0 ‘ 53.3 66.7 .
k .

H5362

Voltage
drop V

i 015- I 0.4- , 0.e5~ 0.9- I 1.15-
: 0.357N 0.6 0.95 7 17.1 7 1.35
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EGR VSV

Engine ECU

To EFI Main Relay -4? - ~ W —— e +5(+B1)

EGR VSV

EGR
Water Temp. Sensor

% ' THW
- _ ~--- 0 E2

E1

H4901

INSPECTION OF EGR VSV
(See page EC-10)
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EGR Gas Temperature Sensor
(CALIF. only)

Engine ECU 5

+B

2 EGR Gas Temp. Sensor
. r=ij.__l 1 D:$% .. we  EGR 2 E THG

H 1 ?:_ _ fa; _p 8 j 5 Valve 1

Thermistor

- ~ - —~ - E2

é
H2673 H2680

Using an ohmmeter, measure the resistance between the

Ohmmeter INSPECTION OF EGR GAS TEMPERATURE

INSPECT EGR GAS TEMPERATURE SENSORfH
” terminals.

Resistance:
69.40 — 88.50 kQ at 50°C (112°F)
11.89 — 14.37 kQ at 100°C (212°F)

H2674 2.79 — 3.59 kQ at 150°C (302°F)
P If the resistance is not as specified, replace the sensor.
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If oltmVy Check Connector

E1 % tfi A
VF1 U

- \

L-""-

V

/if/,. /I’.-"

/,/
.Z/ / /'

\</

-“g Q _ /i /if moafsg

GT8t Oxygen Sensor
INSPECTION OF OXYGEN SENSOR

WARM UP ENGINE
Allow the engine to warm up to normal operating tem-
perature.

1.

INSPECT FEEDBACK VOLTAGE
Connect the positive (+) probe of a voltmeter to terminal

1 2.

VF1 of the check connector, and negative (—) probe to
terminal E1. Perform the test as follows:

Warm up the oxygen sensor with the engi
rpm for approx 120 seconds

ne at 2,500 T V. _ K

And maintain engine at 2,500 rpm.
Connect terminals TE1 and E“ of the check connector. ’ Q Replace the ECU. D

l
~ ~ Zero again? After replacing l

l : the oxygen sensor
_ _ _ , 7___ _ __ 7_7_JL _ _ __ _ 1

[ Check the number of times the voltmeter needle fluctuates in 10 seconds. I ,

Less than 8 times or more
8 times Zero

Warm up the oxygen sensor with the engine at 2,500 C Normal D .
rpm for approx. 120 seconds. And maintai
2,500 rpm.

n engine at it T T

fluctuates in 10 seconds.

— E ~ I A ~ ~ 8 times or more
Check the number of times the voltmeter needle F —~ ~ ~— * E A

r— " E ~ 2 Zero 1
~n-1

1 Less than 8 times

And maintain engine at 2.500 rpm.
LDisconnect terminals TE1 and E1 of the check connector. I

[Measure voltage between terminals VF1 and E1. l

More then 0 V I Read and record diagnostic codes. (See page Fl-24) I

Normal code, code Nos. Malfunction code(s)
21, 25 and 26 (Ex. code Nos. 21, 25 and 26)

( Repair the relevant diagnostic code. D

t v v f
G) ® © @

CONTINUED ON PAGE Fl-93
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CONTINUED FROM PAGE Fl-92

(D ®

(Repair the relevant diagnostic code. >

Malfunction code(s)
(Ex. code Nos. 21, 25 and 26)

IRead and record diagnostic codes. (See page Fl-24) I

Normal code, code Nos.
21, 25 and 26

IDisconnect terminals TE1 and E1 of the check connector. I
And maintain engineat 2,500 rpm.

I Measure voltage between terminals VF1 and E1. I I

lIov Isv. I . . . . .
I Disconnect the PCV hose. I

I Measure voltage between terminals VF1 and E1. if I
l

IOV IMorethan0V

( Repair (Over rich) I D

Disconnect the water temp. sensor connector and connect a
resistor with a resistance of 4 - 8 kQ or another coded water
temp. sensor.

I Connect terminals TE1 and E1 of the check connector. I

I Warm up the oxygen sensor with the engine at 2,500 rpm I I
for approx. 120 seconds. And maintain engine at 2,500 rpm. I

Measure voltage between terminals VF1 and E1. I ‘

. I 0 V I5 V I

S6 Replace the oxygen sensor. D ( Repair (Over lean D
)

. <2 <12



Fl-94 EFI SYSTEM — Electronic Control System (Oxygen Sensor)

Ohmmeter 3. INSPECT HEATER RESISTANCE OF OXYGEN SENSOR

I .

T“./"YP
kg/. If M

"U

I "\'

| (1 I

"O

Using an ohmmeter, measure the resistance between the
"O terminals + B and HT.

Resistance: 5.1 - 6.3 Q at 20°C (68°F)
TWO If the resistance is not as specified, replace the sensor.

\s

Q 
IIT

H5572‘



EFI SYSTEM — Electronic Control System (Electronic Control Unit (ECU)) Fl-95 

’ T I Electronic Control Unit (ECU)ECU
I I Aii‘ --1*‘ ‘ INSPECTION OF ECUi:ii:i|:ii:ii:1|:|1:|13|.:itt1|:| EICIEIEJUCI i::|:i|:ii:||::cic1|:||:1no l;ll_I;]QElElE|lIlElEll,'JZlElDE1 31:i|:||:i|:1|:|i:u:1 \

V°'"“ele' *5 *2“ * to , HINT: The EFI circuit can be checked by measuring the
v- E1 +B1 resistance and voltage at the wiring connectors of the

l@ I ' it ECU.
O
0' A-+B

 1. INSPECTVOLTAGE OF ECU
Check the voltage between each terminal of the wiring
connectors.

0 Turn the ignition switch ON.
0 Measure the voltage at each terminal.

HINT:
0 Perform all voltage measurements with the connectors

connected.
0 Verify that the battery voltage is 11 V or more when the

ignition switch is ON.

L 7 H3225



Fl-96 EFI SYSTEM ~ Electronic Control System (Electronic Control Unit (ECU))i 

Voltage at ECU Wiring Connectors

Terminals Condition STD voltage (V)
—l-B

+B1“E1 IG SW ON 10--14

BATT — E1 10-14
lDL— E2

VTA — E2

VC—E2

VS—E2

Throttle valve open

Throttle valve fully closed

Throttle valve openIG SW ON

4.5 — 5.5

0.1-1.0

3.2 — 4.2

4.5 — 5.5

Measuring plate fully closed 3.7 — 4.3

* Measuring plate fully open 0.2 ~— 0.5

Idling 1.6-4.1

3.000 rpm 1.0—2.0
No. 1
No. 2 _ E01
N0-3 E02
No. 4

IG SW ON 10-14

THA1 — E2

THW — E2
IG SW ON

I Intake air temp. 20°C (68°F) 1-3

Coolant temp. 80°C (176°F) 0.1-1.1
STA ~ E1 Cranking 6-14

lGT— E1 Cranking or idling 0.8-1.2
RSC
RSO P E1 IG SW ON 8-14

W—E1 No trouble ("CHECl(" engine warning light off) and engine running 10-14
PIM — E2 IG SW ON 2.5 — 4.5

AC1 — E1

I TVIS — E1
IG SW ON Throttle valve fully closed

Air conditioning ON sw4
2.0 or less

lThrottle valve open 10- 14

2 TVIS — E1
Idling 2.0 or ess

. 4,200 rpm or more 10 — ‘4

T—E1
Check connector TE1 — E1 connected 0.5 or ess

IG SW ON
Check connector TE1 — E1 not connected 10-'4

Engine ECU Terminals *1 w/ Regular Unleaded Gasoline *2 w/ Premium Unleaded Gasoline

N01 N02 STJ RSC NE ox1 KNK Taw THA1 vs vc AC1 V ELS BATT

ACTBfifififlfiIE EMEEEQ



EFI SYSTEM — Electronic Control System (Electronic Control Unit (ECU)) Fl-97

2I . INSPECT RESISTANCE OF ECU
\.

. . .. ..._ _‘;
-L _ _.. .. .

_..,d
Ii»)  H.W%

biEcuxmnmgl. ~- .sr—1=1+ra

'\
\)

‘P T 1 P P I’ —. I I -r P ' T’ T ‘T

. IUEJDCIDIIIEIDIIIDIIIEJ CUDUDEI EIUCICIEICIIIIILIEJILEJEIQDDDDUDQOQ IIE_l[_UU|;llI_i QDUQDDDDQQF

Ohmmeter \_\\ / \ I X K .

9 III ‘D ["520;
Z‘.

H2786

NOTICE:
0 Do not touch the ECU terminals.
0 The tester probe should be inserted into the wiring

connector from the wiring side.
Check the resistance between each terminal of the wiring
connectors.

0 Disconnect the connectors from the ECU.
0 Measure the resistance at each terminal.

Resistance of ECU Wiring Connectors

Terminals Condition STD resistance (Q)

|DL— E2

I

Throttle valve open

I
I

Infinity

Throttle valve fully closed 2,300 or less

VTA — E2 I
Throttle valve fully open

To I ” T” I
3,500 — 10,000

Throttle valve fully closed 200 -— 800

VC—E2
200 — 400

VS—E2
Measuring plate fully closed 200 — 600

Measuring plate fully open

2

20 — 1,200

THA1 — E2 Intake air temp. 20°C (68°F) 2,000 -— 3,000

200 —- 400
THW — E2 Coolant temp. 80°C (176°F)

It . _. . 1 I .

G1
c2_G@ T

140—180
. . 44.

NE—G@ —
I I

180-220 I

RSC +B
RSO +B1

19.3 — 22.3

Engine ECU Terminals

E01 No.1 No.2 STJ FISC V c2 its VF V 0x1 KNK raw THA1 vs W; ELS BATT
E03 N03 N0-4 EGR R50 A 1 G1 E1 GQ ox2 PIM rot VTA THG E2 Z

I’)HEEMEEEZ  
H2796,‘



Fl-98 EFI SYSTEM - Electronic Control System (Fuel Cut RPM) 

I  
| I 1IDL
1
I

2. INSPECT FUEL cut RPM
|s4-1-c

A W 7 _J

‘I C

/'\\
\

__’E"“-
Tachometer

Fl1142

Fuel Cut RPM
INSPECTION OF FUEL CUT RPM

. WARM UP ENGINE
Allow the engine to warp up to normal operating temper-
ature.

(a) Disconnect the connector from the throttle position
sensor
Connect terminals IDL and E2 of the wiring connec-
tor.

(c) Gradually raise the engine rpm and check that there
is fluctuation between the fuel cut and fuel return
points.

HINT:
0 The vehicle should be stopped.
0 Measure with the A/C OFF.
Fuel cut rpm: 2,000 rpm

(b)

Fuel return rpm: 1,600 rpm



CO-1

COOLING SYSTEM
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.

Page
DESCRIPTION ......................................................... .. CO-2
CHECK AND REPLACEMENT OF

ENGINE OF COOLANT ........................................ .. CO-4
WATER PUMP ........................................................ .. CO-5
THERMOSTAT ........................................................ .. CO-8
ELECTRIC COOLING FAN ....................................... .. CO-9



C0-2 COOLING SYSTEM -— Description

DESCRIPTIO N
This engine utili zes a pressurized forced circulatio

equipped with a by-pass val
n cooling system which includes a therm

ve mounted on the inlet side.

08181

ISC Valve

?9 CQC
Ii:$221‘<§1\.,'rte .._.I

/’__ Water By-Pass Pipe
/2/////,I>\'~B (No.1 Air Tube)

\//
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I

Thrott e Body
I

I
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if
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COOLING SYSTEM ~— Description CO-3

The cooling system is composed of the water jacket (inside the cylinder block and cylinder head).
radiator, water pump, thermostat, electric fan, hoses and other components.

Coolant which is heated in the water jacket is pumped to the radiator, through which an electric fan
blows air to cool the coolant as it passes through. Coolant which has been cooled is then sent back to the
engine by the water pump, where it cools the engine.

The water jacket is a network of channels in the shell of the cylinder block and cylinder head through
which coolant passes. It is designed to provide adequate cooling of the cylinders are combustion chambers
which become heated during engine operation.

RADIATOR

The radiator performs the function of cooling the coolant which has passed through the waterjacket and
become hot, and it is mounted in the front of the vehicle. The radiator consists of an upper tank and lower
tank, and a core which connects the two tanks. The upper tank contains the inlet for coolant from the water
jacket and the filler inlet. It also has a hose attached through which excess coolant or steam can flow. The
lower tank has an outlet and drain cock for the coolant. The core contains many tubes through which
coolant flows from the upper tank to the lower tank as well as cooling fins which radiate heat away from
the coolant in the tubes. The air sucked through the radiator by the electric fan, as well as the wind
generated by the vehicle’s travel, passes through the radiator, cooling the coolant. Models with automatic
transmission include an automatic transmission fluid cooler built into the lower tank of the radiator. A fan
with an electric motor is mounted behind the radiator to assist the flow of air through the radiator. The fan
operates when the coolant temperature becomes high in order to prevent it from becoming too high.

RADIATOR CAP
The radiator cap is a pressure type cap which seals the radiator, resulting in pressurization of the radiator

as the coolant expands. The pressurization prevents the coolant from boiling even when the coolant
temperature exceeds 100°C (212°F). A relief valve (pressurization valve) and a vacuum valve (negative
pressure valve) are built into the radiator cap. The relief valve opens and lets steam escape through the
overflow pipe when the pressure generated inside the cooling system exceeds the limit (coolant temper-
ature: 110 — 120°C, 230 — 248°F, pressure; 0.3 -1.0 kg/cmz, 4.3-14.2 psi, 29.4-98.1 kPa). The vacuum
valve opens to alleviate the vacuum which develops in the coolant system after the engine is stopped and
the coolant temperature drops. The valve's opening allows the coolant in the reservoir tank to return to the
cooling system.

RESERVOIR TANK
The reservoir tank is used to catch coolant which overflows the cooling system as a result of volumetric

expansion when the coolant is heated. The coolant in the reservoir tank returns to the radiator when the
coolant temperature drops, thus keeping the radiator full at all times and avoiding needless coolant loss.
Check the reservoir tank level to learn if the coolant needs to be replenished.

WATER PUMP
The water pump is used for forced circulation of coolant through the cooling system. It is mounted on

the front of the cylinder block and driven by a timing belt.

THERMOSTAT
The thermostat has a wax type by-pass valve and is mounted in the water inlet housing. The thermostat

includes a type of automatic valve operated by fluctuations in the coolant temperature. This valve closes
when the coolant temperature drops, preventing the circulation of coolant through the engine and thus
permitting the engine to warm up rapidly. The valve opens when the coolant temperature has risen,
allowing the circulation of coolant. Wax inside the thermostat expands when heated and contracts when
cooled. Heating the wax thus generates pressure which overpowers the force of the spring which keeps
the valve closed, thus opening the valve. When the wax cools, its contraction causes the force of the spring
to take effect once more, closing the valve. The thermostat in this engine operates at a temperature of 82°C
(180°F).



CO-4 COOLING SYSTEM — Check and Replacement of Engine Coolant

I
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Drain Cock rain Plug co0909

CHECK AND REPLACEMENT OF
. ENGINE COOLANT

CHECK ENGINE COOLANT LEVEL AT RESERVE TANK
The coolant level should be between the "LOW" and
"FULL" lines.
If low, check for leaks and add coolant up to the "FULL"
line.

CHECK ENGINE COOLANT QUALITY
There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole, and
the coolant should be free from oil.
If excessively dirty, replace the coolant.

REPLACE ENGINE COOLANT
(a) Remove the radiator cap.
CAUTION: To avoid the danger of being burned. do
not remove the radiator cap while the engine and radi-
ator are still hot. as fluid and steam can be blown out
under pressure.
(b) Drain the coolant from the radiator and engine (En-

gine drain plug are at the rear left of engine block. )
(c) Close the drain cocks.
Torque (Engine drain cock):

130 kg-cm (9 ft-lb. 13 N-m)
(d) Slowly fill the system with coolant.

0 Use a good brand of ethylene-glycol base
coolant, mixed according to the manufacturer's
directions.

0 Using coolant which includes more than 50 %
ethylene-glycol (but not more than is recom-
mended).

NOTICE:
0 Do not use alcohol type coolant.
0 The coolant should be mixed with demineralized

water or distilled water.
Capacity (w/ Heater):

6.4 liters (6.8 US qts. 5.6 Imp. qts)
(e) Reinstall the radiator cap.
(f) Warm up the engine and check for leaks.
(g) Recheck the coolant level and refill as necessary.



COOLING SYSTEM — Water Pump CO-5

WATER PUMP
(Refer to 5S-FE)

CO M PON ENTS

Idler Pulley Bracket
O O-Ring

Water Pump Cover

QI \ -\ ‘ I

° 1a ,O I

/8 L,ii» \
Thermostat

O Gasket

Water Pump Water Inlet

911:5’————

.&
9

L/

O Non reusable part

O Gasket

Water By-Pass Pipe

/\

'\ .
I

\
\
\

5 41*‘

<1) Mi/Z <8“‘/
Oil Cooler Water
By-Pass Hose

i f i f CO090:'

REMOVAL OF WATER PUMP
DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

DRAIN ENGINE COOLANT (See page CO-4).

REMOVE TIMING BELT
(See steps 2 to 23 on pages EM-19 to 24)

REMOVE NO. 2 IDLER PULLEY
(See step 25 on page EM-25)

DISCONNECT LOWER RADIATOR HOSE FROM
WATER INLET

REMOVE A/C COMPRESSOR WITHOUT
DISCONNECTING HOSES
(See steps 38 and 39 on page EM-80)

A



CO-6 COOLING SYSTEM — Water Pump

{Q0 1%:\

I I 7. REMOVE IDLER PULLEY BRACKET
Remove the bolt and pulley bracket.

CO0904

I O

rilii

I 8. DISCONNECT OIL COOLER WATER BY-PASS HOSE

I 9. REMOVE WATER PUMP AND WATER PUMP COVER
ASSEMBLY

CO0905

Z IIi//ii
I" I,‘a )1
-\

3 /

I I 10. SEPARATE WATER PUMP AND WATER PUMP
COVER
Remove the screw, two bolts, water pump and gasket

WATER PUMP COVER (See step 6 on page CO-8)

I F I

s\A I

@ § @)"""-j » from the water pump cover.
- Q

// /'~ \n- ‘ 11. REMOVE WATER INLET AND THERMOSTAT FROM

cooeos

INSTALLATION OF WATER PUMP
(See page CO-5)

1. INSTALL THERMOSTAT AND WATER INLET T0
WATER PUMP COVER
(See steps 1 and 2 on page CO-8)

I 2. ASSEMBLE WATER PUMP AND WATER PUMP
@\ COVERfir4.

II”//I/I

/

( T = Install a new gasket and the water pump to the pumpE @ -@ \- . I cover with the screw and two bolts.
/_ Q I Torque: 95 kg-cm (s2 in.-lb. 9.3 N-m)

is I9) \ ' 3. INSTALL WATER PUMP AND WATER PUMP COVER
ASS E IVIB LY

I

cooeog



COOLING SYSTEM - Water Pump CO-7

I 7 I I I 7 I I I 4. CONNECT OIL COOLER WATER BY-PASS HOSE
//I I

®_____rl

IIi-.
 tr iii

TO

07’'7

I 7 I 5. INSTALL IDLER PULLEY BRACKET
I Temporarily install pulley bracket with the bolt.

\

.
<2°‘ {Q0 Ilitr

-..,_________,..¢-"

I . .

CO0904

6. INSTALL A/C COMPRESSOR
(See steps 12 and 13 on page EM-112)

7. CONNECT LOWER RADIATOR HOSE TO WATER
INLET

8. INSTALL NO. 2 IDLER PULLEY
(See step 3 on page EM-28)

9. INSTALL TIMING BELT
(See steps 5 to 30 on pages EM-28 to 34)

10. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

11. FILL WITH ENGINE COOLANT (See page CO-4)



C0-8 COOLING SYSTEM — Thermostat
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3.

4.

5.

6.

7.

TH ERMOSTAT
REMOVAL OF TH ERMOSTAT
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the “LOCK” position and the negative (—) ter-
minal cable is disconnected from the battery.

2. DRAIN ENGINE COOLANT (See page C0-4)

3. REMOVE ALTERNATOR

4. DISCONNECT LOWER RADIATOR HOSE

REMOVE WATER INLET AND THERMOSTAT
(a) Remove the two nuts and water inlet from the water

pump.
(b) Remove the thermostat.
(c) Remove the gasket from the thermostat.

5.

INSTALLATION OF TH ERMOSTAT
PLACE THERMOSTAT IN WATER INLET
(a) Install a new gasket to the thermostat.
(b) Align the jiggle valve of the thermostat with the

protrusion, and insert the thermostat in the water
inlet.

HINT: The jiggle valve may be set within 10° of either
side of the prescribed position.

1 .

INSTALL WATER INLET
Install the water inlet with the two nuts.
Torque: 90 kg-cm (78 in.-lb. 8.8 N-m)

CONNECT LOWER RADIATOR HOSE

INSTALL ALTERNATOR

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

FILL WITH ENGINE COOLANT (See page CO-4)

START ENGINE AND CHECK FOR LEAKS



COOLING SYSTEM — Electric Cooling Fan

ELECTRIC COOLING FANS
(Refer to 5S-FE)

CO-9

LOCATION OF ELECTRIC COOLING FAN
COM PON ENTS

Water Temp. Switch

I; (99

Fusible Link
("AM2 3OA") 

Fusible Link
("ALT 100A”)

I [III [III

7' A I

[:1
El

@@E cat. Q (3:
[III] TIMI} It]I:I

I %’”“TTT‘Ei FuseF IGN 7.5A

Cooling Fan Cooling Fan Relay
("FAN NO.1”)

' 2 " null 7 _ ' 1| I I |—p

H
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E
\j,_I.lkw

_i'.a@e§E
I if if A T I

- - Engine Main Relay
F§'s'b'e L'“" ("ENGINE MAIN")( AM1 40A)

Fusible Link
("FAN 30A")
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. INSPECT COOLING FAN

COl'lI'l6C'[Ol'.

/is I F INSPECTION OF ELECTRIC COOLING FAN
If (Q%.¢,,,;;<;,<./ /ix_fli:?. C0 M pO N E NTS
I = ._ .1-*~-J; r /7 I /

(a) Connect battery and ammeter to the cooling fan

3 /I / (b) Check that the cooling fan rotates smoothly, andcheck the reading on the ammeter.'- /. '*\/ \/
I,’ \\ n I

Standard amperage: 8.8 — 10.8 A
co0903\



LU-1

LUBRICATION SYSTEM  
REFER TO 1990 CELICA REPAIR MANUAL (Pub. N0.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.

Page
DESCRIPTION ........................................................ .. LU-2
OIL PRESSURE CHECK ......................................... .. LU-4
REPLACEMENT OF ENGINE OIL AND

OIL FILTER .......................................................... .. LU-5
OIL PUMP .............................................................. .. LU-7
OIL COOLER ........................................................... .. LU-10
OIL NOZZLES ......................................................... .. LU-14



LU 2 LUBRICATION SYSTEM — Description

DESCRIPTION
A fully pressurized fully filtered lubrication system has been adopted for this engine

%\
-"-—--—-I-Q

/

VALVE LIFTERS
& VALVE STEMS

I_

—- mstows ~—e» — --— — CAMS
CAMSHAFT
JOURNALS_H_ cowwecnwo

RODS

t" —* CRANKSHAFT OIL NOZZLES CYLINDER HEAD
F

MAIN OIL HOLE

TURBOCHARGER RELIEF VALVE OIL COOLER

RELIFE VALVE OIL FILTER

OIL PUMP

OIL STRAINER

. V I ,
RELIFE VALVE

OIL PAN
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LUBRICATION SYSTEM - Description LU-3
 

A pressure feeding lubrication system has been adopted to supply oil to the moving parts of this engine.
The lubrication system consists of an oil pan, oil pump, oil filter and other external parts which supply oil
to the moving parts in the engine block. The oil circuit is shown in the illustration at the top of the previous
page. Oil from the oil pan is pumped up by the oil pump. After it passes through the oil filter, it is fed through
the various oil holes in the crankshaft and cylinder block. After passing through the cylinder block and
performing its lubricating function, the oil is returned by gravity to the oil pan. A dipstick on the center left
side of the cylinder block is provided to check the oil level.

OIL PUMP

The oil pump pumps up oil from the oil pan and sends it under pressure to the various parts of the engine.
An oil strainer is mounted in front of the inlet to the oil pump to remove impurities. The oil pump itself is
a trochoid type pump, inside of which is a drive rotor and a driven rotor. When the drive rotor rotates, the
driven rotor rotates in the same direction, and since the axis of the drive rotor shaft is different from the
center of the driven rotor, the space between the two rotors is changed as they rotate. Oil is drawn in when
the space widen and is discharged when the space becomes narrow.

OIL PRESSURE REGULATOR
At high engine speeds, the engine oil supplied by the oil pump exceeds the capacity of the engine to

utilize it. For that reason, the oil pressure regulator works to prevent an oversupply of oil. During normal
oil supply, a coil spring and valve keep the bypass closed, but when too much oil is being fed, the pressure
become extremely high, overpowering the force of the spring and opening the valves. This allows the
excess oil to flow through the valve and return to the oil pan.

OIL FILTER
The oil filter is a full flow type filter with a relief valve built into the paper filter element. Particles of metal

from wear, airborne dirt, carbon and other impurities can get into the oil during use and could cause
accelerated wear or sizing if allowed to circulate through the engine. The oil filter, integrated into the oil
line, removes these impurities as the oil passes through it. The filter is mounted outside the engine to
simplify replacement of the filter element. A relief valve is also included ahead of the filter element to relieve
the high oil pressure in case the filter element becomes clogged with impurities. The relief valve opens
when the oil pressure overpowers the force of the spring. Oil passing through the relief valve by-passes
the oil filter and flows directly into the main oil hole in the engine.



LU 4 RICATION SYSTEM — Oil Pressure Check

OIL PRESSURE CHECK
Recommended Viscosity (SAE)

A4 IOW-30 __

- 0 F 4 F so 00
_ 9 _ _

TEMPERATURE RANGE ANTICIPATED BEFORE
NEXT OIL CHANGE

4;‘
Ig:'Iq"'Il ll
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CHECK ENGINE OIL QUALITY
Check the oil for deterioration, entry of water, discoloring
or thinning.
If the quality is poor, replace the oil.
Oil grade: API grade SG. multigrade, fuel-efficient

and recommended viscosity oil

CHECK ENGINE OIL LEVEL
The oil level should be between the "L" and "F" marks on
the dipstick.
If low, check for leakage and add oil up to "F" mark.

T T 3 REMOVE OIL PRESSURE SWITCH
:3 Using SST remove the oil pressure switch.

Ii“ <)/ SST 09816-30010\)/<\ iZ
§ \/

.___ n

_w/r "R
‘Yr

 P'9Ssure Gauge

;(\

fill

®
)Y

“W%

INSTALL OIL PRESSURE GAUGE

WARM UP ENGINE
Allow the engine to warm up to normal operating tem-
perature.

CHECK OIL PRESSURE
Oil pressure:

At idling 0.3 kg/cm: (4.3 psi, 29 kPa)
or more

At 3.000 rpm 2.5 ~— 5.0 kg/cm:
(36 — 71 psi, 245 —- 490 kPa)

REMOVE OIL PRESSURE GAUGE, AND REINSTALL
OIL PRESSURE SWITCH

Apply adhesive to two or three threads of the oil pressure
switch.
Adhesive: Part No. 08833-00080, THREE BOND 1344.

LOCTITE 242 or equivalent

START ENGINE AND CHECK FOR LEAKS
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REPLACEMENT OF ENGINE OIL AND
OIL FILTER

NOTICE:
0 Prolonged and repeated contact with mineral oil

will result in the removal of natural fats from the
skin, leading to dryness, irritation and dermatitis. In
addition, used engine oil contains potentially harm-
ful contaminants which may cause skin cancer.

0 Care should be taken, therefore, when changing en-
gine. oil to minimize the frequency and length of
time your skin is exposed to used engine oil.
Protective clothing and gloves, that cannot be pene-
trated by oil, should be worn. The skin should be
thorougthly washed with soap and water, or use
waterless hand cleaner, to remove any used engine
oil. Do not use gasoline, thinners, or solvents.

0 In order to preserve the environment, used oil and
used oil filter must be disposed of only at designated
disposal sites.

1. DRAIN ENGINE OIL
(a) Remove the oil filler cap.
(b) Remove the oil drain plug, and drain the oil into a

container.

2. REPLACE OIL FILTER

(a) Remove the air duct from the alternator.
(b) Using SST, remove the oil filter.
SST 09228-06500

(c) Check and clean the oil filter installation surface.
(d) Apply clean engine oil to the gasket of a new oil

filter.

(e) Lightly screw the oil filter into place, and tighten it
, SST until the gasket contacts the seat.

(f) Using SST, tighten it an additional 3/4 turn.
/ I ‘ SST 09228-06500

(g) Reinstall the air duct to the alternator.



LU-6 LUBRICATION SYSTEM -— Replacement of Engine Oil and Oil Filter

3. FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gas-
ket.

Torque: 250 kg-cm (18 ft-lb. 25 N-m)
(b) Fill with new engine oil.
Oil grade: See page LU-4
Capacity:

Drain and refill
w/ Oil filter change

3.9 liters (4.1 US qts. 3.4 Imp. qts)
w/o Oil filter change

3.6 liters (3.8 US qts. 3.2 lmp. qts)
Dry fill 4.3 liters (4.5 US qts. 3.8 Imp. qts)

(c) Reinstall the oil filler cap.

4. START ENGINE AND CHECK FOR LEAKS

5. RECHECK ENGINE OIL LEVEL (See page LU-4)



LUBRICATION SYSTEM -— Oil Pump LU-7

OIL PUMP
(Refer to 5S—FE)

REMOVAL OF OIL PUMP
HINT: When repairing the oil pump, the oil pan and
strainer should be removed and cleaned.

Q I
O Gasket F 6

Oil Pump T’ ~Qqi
Oil Pump Pulley y

E '1' ‘IX’ >a .0 -4!. f

I”
“I Turbo Oil Outlet Hose

 ilPan Baffle Plate
I 80(69in.-lb/7.8) I S Ga5ket—-—@

. _ . . éi 55(4s'h.-ib.5.40)
I 55(48iri.-lb,5.4) I E *|: E I

..._;»~-*""U;“ Q
<./'9

QC.)
..~»-=“ j

Oil Pan?-———E‘?
“r.--=~"’ a

I “T” QI Drain Plug *9

Ikg-cm(ft-lb,N-m)I : Specified torque . Gasket \_.~—i
S O Non-reusable part LU0923;

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the “LOCK” position and the negative (—) ter-
minal cable is dosconnected from the battery.

2. REMOVE HOOD

3. REMOVE ENGINE UNDER COVERS

4. DRAIN ENGINE OIL (See page LU-5)

5. REMOVE SUSPENSION LOWER CROSSMEMBER
(See step 32 on page EM-79)

6. REMOVE FRONT EXHAUST PIPE
(See step 33 on page EM-80)

7. REMOVE ENGINE MOUNTING CENTER MEMBER
(See step 41 on page EM-80)

8. REMOVE STIFFENER PLATE



LU-8 LUBRICATION SYSTEM - Oil Pump

\
.\ .

Q»
_ i LU0918

 _ \
if A 0 I if 9. DISCONNECTTURBOCHARGER OIL OUTLET HOSE

FROM OIL PAN

REMOVE OIL PAN

REMOVE OIL STRAINER AND BAFFLE PLATE

SUSPEND ENGINE WITH ENGINE CHAIN HOIST

REMOVE TIMING BELT
(See steps 2 to 23 on pages EM-19 to 24)

REMOVE NO.2 IDLER PULLEY. CRANKSHAFT TIMING
PULLEY AND OIL PUMP PULLEY
(See steps 25 to 27 on page EM-25)

REMOVE OIL PUMP
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INSTALLATION OF OIL PUMP
(See page LU-7)

1. INSTALL OIL PUMP

2. ISTALL OIL PUMP PULLEY, CRANKSHAFT TIMING
PULLEY AND NO.2 IDLER PULLEY
(See steps 1 to 3 on page EM-28)

3. INSTALL TIMING BELT
(See steps 5 to 30 on pages EM-28 to 34)

4. REMOVE ENGINE CHAIN HOIST FROM ENGINE

5 INSTALL BAFFLE PLATE AND OIL STRAINER

6. INSTALL OIL PAN

7. CONNECT TURBOCHARGER OIL OUTLET HOSE TO
OIL PAN

8. INSTALL STIFFENER PLATE

9. INSTALL ENGINE MOUNTING CENTER MEMBER
(See step 9 on page EM-111)

10. INSTALL FRONT EXHAUST PIPE
(See step 18 on page EM-112)

INSTALL SUSPENSION LOWER CROSSMEMBER
(See step 19 on page EM-113)

11.

12. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

13. FILL WITH ENGINE OIL (See page LU-6)

14. START ENGINE AND CHECK FOR LEAKS

15. RECHECK ENGINE OIL LEVEL (See page LU-4)

16. INSTALL HOOD

17. INSTALL ENGINE UNDER COVERS



LU-10 LUBRICATION SYSTEM —- Oil Cooler

OIL COOLER
COMPONENTS

l

I Hose

Oil Cooler
Water By- Pass

\

l

‘kg-cm (ft-lb, N-m) l : Specified torque
O Non-reusable part LU0924

hr

80 <69 in-—lb,]-Bl? l Oil Filter
l

O Gasket

 J Plate Washer

D  Relief Valve

/KW A @
O '
/\ A 49 © L3: A Oil Cooler

<2 T
©@ ~§ Gasket.. i
‘ fiOi| Cooler Bracket

Q H Q O-Ring‘.Yfi,k§I\ \\
._/'X

/OOer Kr
_./
y

4 0 \> Water By- Pass Pipe

REMOVAL OF OIL COOLER
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY E
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is dosconnected from the battery.

2. REMOVE ALTERNATOR (See pages CH-5 and 6)

3. REMOVE OIL FILTER (See page LU-5)
\\

\\
\\

/\ //I
_./

rkl

N // i 4. DISCONNECT WATER BY-PASS HOSE FROM o||.
“O \, COOLER,.

~CJ'_",-

--.

.///..,

'\

I’ ®

LU0925*



LUBRICATION SYSTEM —- Oil Cooler
LU-11
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I” 5. REMOVE OIL COOLER
(a) Remove the relief valve and plate washer.
(b) Remove the two nuts, oil cooler and two gaskets.
(c) Remove the O-ring from the oil cooler.

LU0926

._\

,,  

/xi‘
5 .

/.

I

-___

O (d) Remove the bolt, and disconnect the water by-pass
S 1, pipe from the oil cooler bracket.

\/»//I-I <W /'ovar

\-.1

f
//’

/

I
’ II

\'.

LUO927

6. REMOVE OIL COOLER BRACKET‘I7

X

___ ___ (a) Remove the four bolts and oil cooler bracket.
i (b) Remove the two O-rings from the oil cooler.

\ \

\ \ “

4 Q \
to \ (9

l

LUO928
.L

‘ I Push the valve with a wooden stick to check if it is
. Push I If stuck, replace the relief valve.

 ,. I llllllllllllll "'  

INSPECTION OF OIL COOLER
1. INSPECT RELIEF VALVE

stuck

LUO933

=_rrI—P7- “ —-."_--- _.._.__‘-§'1';%‘._-.-.‘:-_.___ ___r

:¢§;a--1-m- ,m_,.

" ‘L * .“J;

tTdCfTf

S 2. INSPECT OIL COOLER

Check the oil cooler for damage or clogging.
ii fl I If necessary, replace the oil cooler.
W ||| I

LUO942
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INSTALLATION OF OIL COOLER
(See page LU-10)

1. lNSTALL\OIL coousn BRACKET
(a) Install two new O-rings to the oil cooler bracket.

(b) Apply a light coat of engine oil on the small O-ring

(c) Install the oil cooler bracket with the four bolts.
Torque: 80 kg-cm (69 in.-lb, 7.8 N-m)

2. INSTALL OIL COOLER
(a) Install a new O»-ring to the oil cooler.

(b) Temporarily install the water by-pass pipe with the
bolt.
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(c) Apply a light coat of engine oil on the threads and
under the head of the relief valve.

(d) Temporarily install two new gaskets and the oil
cooler with the plate washer, relief valve and two
nuts.

(e) Tighten the relief valve.
\

E4; Torque: 800 kg-cm (58 ft-lb. 78 N-m)
'1 ~ (f) Tighten the two nuts holding the oil cooler to thewater by-pass pipe

\\ /' \ '

, < Torque: 120 kg-cm (9 ft-lb, 12 N-m)
(Q) Tighten the bolt holding the water by-pass pipe to

.-:r—' O ‘9 I I b k t‘ y OI coo er rac e
V ’ o i Torque: 180 kg-cm (13 ft-lb, 18 N-m)

CONNECT WATER BY—PASS HOSE TO OIL COOLER

INSTALL OIL FILTER (See page LU-5)

INSTALL ALTERNATOR (See page CH-7)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

FILL WITH ENGINE COOLANT (See page CO-4)

START ENGINE AND CHECK FOR LEAKS

CHECK ENGINE OIL LELEL (See page LU-4)
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OIL NOZZLES
COMPONENTS

 B F ,
I 93 (s1 in.-*Ib.*S.1) lie Q 

. ” Q‘ Crankshaft

 l'<9.-¢m._(_fI:_'.b» N~m>l I Specified torque Lu0s34

.' "F I

"\_ \\\
-' ‘i

|'\ -\

I 1

. 1.. \_J L /4/

\1\<:\ \|
T/"

. "
.\ .//

_r _/

"\ __- I
‘I """- . ....H

\ /II

-» _. _/, - i_ - /

\r /

VVre n C h L U 0 5 7 7

fix /‘Elf’ .V

Ill
iifl 7 LUQS14

T . ..__

1/ _..-—-
i I

_./*1":
i“\< E...
/.

/R/\

/ \// I J ’/;/
3 k ‘ ‘J \ /I 2. \/>’>/5 / J

5 mm Hexagon
Wrench

_ _ Lu0593

L-/_\\___---r~/go
____J/—~/ - "“‘\..,____ __:___

Hi _ /)/J \_

---_____--j./"

rd{""1 h\/\

\O K.

Fr
A3

/

If —
. \.5

I

\.|_\ _ if
t

flfim

\ /’
/,_.-,-/ Q? Crankshaft

% (with Relief Valve)

% a

1. REMOVE CRANKSHAFT (See pages EM-75 to 90)

nozzle. Remove the four oil nozzles.

t if REMOVAL OF OIL NOZZLES

W..- (M 37) V
(“if 2. REMOVE oil. i\i0zzLEs (WITH RELIEF vALvE$)

il~</fl’ ( (‘if I ~ *5‘/\>/’ Using a 5 mm hexagon wrench, remove the bolt and oil
\ T

\ \ I /

K W I INSPECTION OF OIL NOZZLES

INSPECT RELIEF VALVES (OIL NOZZLES)
Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the relief valve.

INSTALLATION OF OIL NOZZLES
INSTALL OIL NOZZLES (WITH RELIEF VALVES)
Using a 5 mm hexagon wrench, install the oil nozzle with
the bolt. Install the four oil nozzles.
Torque: 93 kg-cm (81 in.-lb, 9.1 N-m)

. REMOVE CRANKSHAFT (See pages EM-104 to 118)
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IG-2 IGNITION SYSTEM — Precautions, Troubleshooting
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Check Connector I RR Tachometer" P R 0 N S

Do not leave the ignition switch on for more than 10
minutes if the engine will not start.
With a tachometer connected to the system. connect
the test probe of the tachometer to terminal IG G) of
the check connector.

As some tachometers are not compatible with this ig-
nition system. we recommend that you confirm the
compatibility of your unit before use.
NEVER allow the tachometer terminal to touch ground
as this could damage the igniter and/or ignition coil.
Do not disconnect the battery when the engine is run-
ning.
Check that the igniter is properly grounded to the
body.



IGNITION SYSTEM — Troubleshooting IG-3

TROUBLESHOOTING

Problem Possible cause Remedy Pag 8

rt
I hard to start

(cranks ok)

Engine will not sta /

9

I lgniter
0 Distributor
0 High-tension cords

nition wirin disconnected or broken I

nition problems
0 Ignition coil

ncorrect ignition timing

. . L

Reset timing

Inspect coil
Inspect igniter
Inspect distributor
Inspect high-tension cords
Inspect wiring

IG-13

IG-8
IG-9
IG-8
IG-6

Rough idle or stalls S

I

I1

I9

I9 9

park plug faulty

9 nition wiring faulty

0 lgnition coil
0 lgniter
0 Distributor

nition problems
correct ignition timing

Hi h-tension cords

Inspect plugs

Inspect wiring

Reset timing

Inspect coil
Inspect igniter
Inspect distributor

0 g Inspect high-tension cords ‘G-6

IG-6

IG-13

IG'8
is-9
c-8

Engine hesitates/
poor acceleration

S

I9
In

park plug faulty

nition wiring faulty

correct ignition timing

Inspect plugs
Inspect wiring

Reset timing

lG'6

IG-13

L 7 W

Engine dieseling
, (runs after ignition

. switch is turned off)

Incorrect ignition timing Reset timing IG-13

I Muffler explosion
(after fire) all the tim6

In correct ignition timing Reset timing IG-13

. Engine backfires Incorrect ignition timing Reset timing IG-13

I Poor gasoline mileag 9 Sn
In

ark plug faulty

correct ignition timing

Inspect plugs

Reset timing

IG-6
IG-13

Engine overheats Incorrect ignition timing Reset timing IG-‘I3

L



IG-4 IGNITION SYSTEM — lgnition System Circuit _

IGNITION SYSTEM CIRCUIT

Ignition Switch
AM2 i Ignition Coil

n IGZ

AM2 / Spark Plug
30A 0 -~»- _. ._ .. __ _.

I 0Cap and
Rotor

FL 0 l
MAIN ( , ,
2.0L 0 _ To Tachometer

Signal Signal Igmter
Rotor Rotor

Q |'F@
MAIN Battery Pickup - F 1
2.0L . Coi

“Fl I- I

°it <1» ‘I

'9

‘ 

O

T1 I-
.._‘.

II y
G@ NE G1 IGT IGF

Engine ECU _,__
fi

—-

0 0 0
G) N0

0 0

IC-11334

ELECTRONIC SPARK ADVANCE (ESA)
The ECU is programmed with data for optimum ignition
timing under any and all operating conditions. Using
data provided by sensors which monitor various engine
functions (rpm, intake air volume, engine temperature,
etc.) the microcomputer (ECU) triggers the spark at pre-
ciselv the rioht instant.



IGNITION SYSTEM — On-Vehicle Inspection IG-5

ON-VEHICLE INSPECTION
SPARK TEST
CHECK THAT SPARK OCCURS

(a) Disconnect the high-tension cord from the distribu-
tor.

(b) Hold the end about 12.5 mm (0.50 in.) from the
body of car.

(c) Check if spark occurs while engine is being cranked.
HINT: To prevent gasoline from being injected from
injectors during this test, crank the engine for no more
than 1 e 2 seconds at a time.
If the spark does not occur, perform the test as follows:

SPARK TEST l
IINO   

CHECK CONNECTION OF IGNITION COIL. I Connect securely.
IGNITER AND DISTRIBUTOR CONNECTORS BAD

Q

IOK   
CHECK RESISTANCE OF HIGH-TENSION
CORD (See page IG-6)
Maximum resistance: 25 kQ per cord

I Replace the cord(s). I

BAD
{OK -

CHECK POWER SUPPLY TO IGNITION
COIL AND IGNITER
1. Turn ignition switch ON.
2. Check that there is battery voltage at

ignition coil positive (+) terminal.

. Check wiring between ignition switch .
to ignition coil and igniter.

Ciel
I BAD ‘

l0I<  
CHECK RESISTANCE OF IGNITION COIL
(See page IG-8)
Resistance (Cold):

Primary 0.40 - 0.50 Q
Secondary 10.0 — 14.0 kQ

Replace the ignition coil.

i_______....
BAD

lok. -.  
CHECK RESISTANCE OF SIGNAL K
GENERATOR (PICKUP COIL)
(See page IG-9)
Resistance (Cold):

G1 and G E-J 140-180 Q
G2 and G (-9 140-180 Q
NE and G E-J 180- 220 Q

Replace the distributor housing
I assembly.

I BAD

io-< , ,  1 __ _ _

CHECK AIR GAP OF DISTRIBUTOR
(See page IG-9)
Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)

I I‘ Replace the distributor housing
-——B—A~5—-- assembly.

IOK  . ' ' w

CHECK IGT SIGNAL FROM ECU
(See page Fl-39)

I I Check wiring between ECU, distributor
BAD 1 and igniter, and then try another ECU.

IOK .
TRY ANOTHER IGNITER
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I 0‘WRONG

(A @ E ‘£4 ORRECT 2_
Q~. [ .

3‘ “(QB- \7>@\  

I

I \
o\\”fl

§r\
z§/

’li 0

IsUs

hmmeter

\
IG1318

I F INSPECTION OF HIGH-TENSION CORDS
1. REMOVEINTERCOOLER

(See steps 13 to 15 on pages TC-9 and 10)

DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS
Disconnect the high-tension cords at the rubber boot.
DO NOT pull on the cords.
NOTICE: Pulling on or bending the cords may damage
the conductor inside.

3. DISCONNECT HIGH-TENSION CORD FROM IGNITION
COIL

4. REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH-TENSION CORDS

5. INSPECT HIGH-TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance without dis-
connecting the distributor cap.
Maximum resistance: 25 kQ per cord
If the resistance is greater than maximum, check the ter-
minals. lf necessary, replace the high-tension cord and/
or distributor cap.

6. REINSTALL DISTRIBUTOR CAP

7. RECONNECT HIGH-TENSION CORD TO IGNITION
COIL

8. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS

9. REINSTALLINTERCOOLER
(See steps 11 to 15 on page TC-17)

INSPECTION OF SPARK PLUGS
NOTICE:
0 Never use a wire brush for cleaning.
0 Never attempt to adjust the electrode gap on used

spark plug.
0 Spark plug should be replaced every 100,000 km

(60,000 miles).

1. REMOVE INTERCOOLER
(See steps 13 to 15 on pages TC-9 and 10)

2. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS



IGNITION SYSTEM — On-Vehicle Inspection IG-7

W:/ U MQ

?.<<<I'*-:6:‘In-I

(EFI-

/ R
_-_____-""""---

Megger

GI0U0d icm4?

I

.4-\

\/

-._.
_T"’\

‘-13-.(I11)WI

I

/./
|soi4s

iii?fig//JatFa

. 4.

III((((((iiiiiiii--
‘V

\.._.-/

V

.,
R;=#
I icosisj

X “ T’\ H

,I 5 U
~\ ' '

‘\

‘T1

/I

I
0.8 mm

I
I _ . _ . I j"K _ 2 ‘

‘-."'<' . -.,

I

lGO317 lG0‘I51

INSPECT ELECTRODE
Using a megger (insulation resistance meter), measure
the insulation resistance.
Standard correct insulation resistance:

10 MQ or more
If the resistance is less than specified, proceed to step 4.
HINT: If a megger is not available, the following simple
method of inspection provides fairy accurate results.

(Simple Method)
(a) Ouickly race the engine to 4,000 rpm five times.
(b) Remove the spark plug. (See step 4)
(c) Visually check the spark plug.
If the electrode is dry Okey
If the electrode is wet Proceed to step 5
(d) Reinstall the spark plug.

(See step 8 on page IG-8)

REMOVE SPARK PLUGS
Using a 16 mm plug wrench, remove the spark plug.

VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread damage and insulator
damage.
If abnormal, replace the spark plug.
Recommended spark plug: ND PK20R8

NGK BKR6EP8

INSPECT ELECTRODE GAP
Maximum electrode gap: 1.0 mm (0.39 in.)
If the gap is greater than maximum, replace the spark
plug.
Correct electrode gap of new spark plug:

0.8 mm (0.31 in.)

NOTICE: If adjusting the gap of a new spark plug.
bend only the base of the ground electrode. Do not
touch the tip. Never attempt to adjust the gap on the
used plug.
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“T ex If the electrode has traces of wet carbon, allow it to dry

it '~I~. Air pressure: Below 6 kg/cmz (85 psi, 588 kPa)
"-"' _ Duration: 20 seconds or less
"liar. III

SPARK Pill BLEANER I
\i___€#///

i 7 lG0152WN

T/‘QAis.3‘9(rigife>
J?‘

\/

Ohmmeter

TLC
IF
I I
I“- .49

/

\~s»"e
lg0@/1 \.

....\/1,\___‘5 ‘E’,V ///(\.6%:4!/ //

9°

"'\-1- ‘H

III‘-5 I 2 .- /..

r - '~\

Ohmmeter

To
Q.

II\‘\ I\ TI‘-‘III-II"“--.__“ or “R -~ 4.
._ ‘ -Q‘

I Tr‘:
I

,/  
/ I, I /\ \“ .

\

_________h _
I \ ' " -- - .___\_)" ‘

\._,%
i

High-tension 5
Terminal 'lG1335

EM - On-Vehicle Inspection

CLEAN SPARK PLUGS

and then clean with a spark plug cleaner.

HINT: If there are traces of oil, remove it with gasoline
5 III before using the spark plug cleaner.

I I T II 8. INSTALL SPARK PLUGS
---3;.-:_ Using a 16 mm plug wrench, install the spark plug.

Torque: 180 kg-cm (13 ft-lb. 18 N-m)

RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS

REINSTALL INTERCOOLER
(See steps 11 to 13 on page TC-17)

I‘ lug” Emil I j INSPECTION OF IGNITION COIL
\'“"--H.

Lu 1.

/
DISCONNECT IGNITION COIL CONNECTOR

DISCONNECT HIGH-TENSION CORD

INSPECT PRIMARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
positive (+) and negative (—) terminals.
Primary coil resistance (Cold): 0.40 - 0.50 Q
If the resistance is not as specified, replace the ignition
coil.

INSPECT SECONDARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
positive (+) and high-tension terminals
Secondary coil resistance (Cold): 10.0 — 14.0 kQ
If the resistance is not as specified, replace the ignition
coil.

RECONNECT HIGH-TENSION CORD

I I 6. RECONNECT IGNITION COIL CONNECTOR

INSPECTION OF DISTRIBUTOR
1. DISCONNECT DISTRIBUTOR CONNECTOR
2. REMOVE DISTRIBUTOR CAP

3. REMOVE ROTOR



IGNITION SYSTEM — On-Vehicle Inspection IG-9

NEPickupi ‘ i T i . 4. INSPECTAIRGAP
. Using SST (G1 and G2 pickups) and a feeler gauge (NE

'0 pickup), measure the air gap between the signal rotor
5 OO 0 O and p|ckup C0l| pf0j9C1Il0n.
‘j SST 09240-00020 for G1 and G2 pickups

\ O . Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)
lf the air gap is not as specified, replace the distributor
housing assembly.

;;.. __I/figA |G1329
_ . 7 i 7 7 7 7 7

‘c-:1 and oz Pickups
G1

0 T
%\xi W

G2 .
|o1330

0 Ohmmeter i 5. INSPECT SIGNAL GENERATOR (PICKUP con.)RESISTANCENE

G1&'**iJ-H _ Using an ohmmeter, measure the resistance between ter-
Gzfi ' minalse 6 '

a»\
Pickup coil resistance (Cold):

, o1 and cc-3 140-180 Q
N G2 and G<-9 140-1809
it NE and GC-9 180 - 220 Q
\ = T If the resistance is not as specified, replace the distributor

' |@.13;=,1 housing assembly. N

6. REINSTALL ROTOR

7. REINSTALL DISTRIBUTOR CAP

8. RECONNECT DISTRIBUTOR CONNECTOR

INSPECTION OF IGNITER
(See procedure Spark Test on page IG-5)



IG-10 IGNITION SYSTEM -— Distributor

DISTRIBUTOR
REMOVAL OF DISTRIBUTOR

lntercooler Protector “~ _.. H
?'\\\‘-:-E.. ;1'

9 “\

"»
'\

I.., sq
lntercooler K ., '“‘“-~»..\
Cool Air Duct -C“ F

I R‘ g -J _ 

' xi“ - E» ' "I'll-.

Intercooleras . A ._. .is | "Ir! Distributor

\L\/
Q_- Q /%€'I'.'§R5i:

-._.-
‘hp

I ..-I
U ‘=~ K _/ .| .1-.=' .

-- !.! “I” . f
Q_ ~_ ' ' Y I,

C’ o M I I’ '
‘*4; "~._H I\_\ J

‘~ 6 I O /‘ HI //“I‘Sif ,, I /
I $7 1| /

‘QK» ° I

‘iii’

/I//1”?!»
0°?’ -921)

W

~?\./
if‘
<"-/ff

O O-Ring

I‘ O Non-reusable part @1333

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. REMOVE INTERCOOLER
(See steps 13 to 15 on pages TC-9 and 10)

3. DISCONNECT DISTRIBUTOR CONNECTOR

4. DISCONNECT HIGH-TENSION CORD FROM
IGNITION COIL

5. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS
(a) Disconnect the four high-tension cords from the

cord clamp.
(b) Disconnect the four high-tension cords from the

spark plugs.
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IG-11
IGNITION SYSTEM — Distributor

A 6 REMOVE DISTRIBUTOR
(a) Remove the two hold-down bolts and pull out the

distributor.
ove the O-ring from the distributor housing.(b) Rem

lG1319

Assembly
Distributor Housing

COMPONENTS

 . .3
% Q(‘@{é,@
Lfigq —Distributor Cap

(K?P"-
—-

A Gasket

i
E *Rotor

I

-._____i_.—‘

‘

"'---/ L_______ -.

\J\/gy

lG1321



IG-12 IGNITION SYSTEM -— Distributor

I

 1) V13- i

\A//

("—\S

Q» ‘$1i 2
_ W icisiz

/ ., I
-1f~%h\

I “‘“-~_.
l
‘ *--..,___ P 3}

v -\

R Y‘ U ‘G ’ -ii1 13:?” A 3'» IJ 0)»--  s
LC“ ‘/Q o)

 -if-III" i
/ 4.

i i W1 if lG132*O

 S“, INSTALLATION OF DISTRIBUTOR
SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft clockwise, and position the slit of the
intake camshaft as shown.

INSTALL DISTRIBUTOR
(a) Install a new O-ring to the housing.
(b) Apply a light coat of engine oil on the O-ring.

(c) Align the cutout portion of the coupling with the
groove of the housing.

(d) Insert the distributor, aligning the center of the
flange with that of the bolt hole on the cylinder
head.

(e) Lightly tighten the two hold-down bolts.

CONNECT HIGH-TENSION CORD TO IGNITION COIL

CONNECT HIGH-TENSION CORDS TO SPARK PLUGS
(a) Connect the four high-tension cords to the spark

plugs.
Firing order: 1- 3 — 4 — 2
(b) Install the four high-tension cords to the cord

clamp.

CONNECT DISTRIBUTOR CONNECTOR

INSTALL INTERCOOLER
(See steps 11 to 15 on page TC-17)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

WARM UP ENGINE
Allow the engine to warm up to normal operating tem-
perature.
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§.fl€E
.r/
F“/I

‘1

‘,U

Ii“___

._ 6
. ‘ G G9 %I‘_'_'-_j.'.'.l':lT.‘.'Q __L. ,3

\-\ xx

L)“ \__ _/- \\ ._\ I‘-“I [__. aé

“Y.-~ii §"“"" figs

I-' 6--hm... . _,- ///

_?/‘"~
-1

I Cap Battery

Check Connector Tachometer|
\ *~~...x ‘~ ‘

ic11ss_
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CONNECT TACHOMETER
Connect the test probe of a tachometer to terminal lG€>
of the check connector.
NOTICE:
0 NEVER allow the tachometer terminal to touch

ground as it could result in damage to the igniter
and/or ignition coil.

0 As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.

ADJUST IGNITION TIMING
(a) Using SST, connect terminals TE1 and E1 of the

check connector.
SST 09843-18020

(b) Using a timing light, check the ignition timing.
Ignition timing: 10° BTDC @ idle

(Transmission in neutral range)

(c) Loosen the two hold-down bolts, and adjust by
turning the distributor.

(d) Tighten the two hold-down bolts, and recheck the
ignition timing.

Torque: 400 kg-cm (29 ft-lb, 39 N-m)

(e) Remove the SST.
SST 09843-18020

FURTHER CHECK IGNITION TIMING
lgnition timing: 12 — 21° BTDC @ idle

(Transmission in neutral range)

HINT: The timing mark moves in a range between 12°
and 21°.

DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE



STARTING SYSTEM
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.
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ST-2 STARTING SYSTEM — Starter 

STARTER
(Refer to 5S-FE)

REMOVAL OF STARTER

Starter Connector

Wire Clamp

.@ gs
/5) 4L ,5» '

Starter II ‘\ Starter
Wire ® *%

Engine Compartment
Relay Box

I
B a D

Battery
Insulator I‘

‘*1 W9,‘ ‘

Air Flow Meter
Connector

N/l

I,;‘Q’A

._a{.
in?

\_ I =1
5/(tit ..

Q
Air Cleaner
Cap

Battery
Hold-Down Air Cleaner
C m

Air-Cleaner
Case

fir

Battery Tray

STO800

.....( G\/ .
\.

./.-.¢
ST0864

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (—) ter-
minal cable is disconnected from the battery.

2. REMOVE AIR CLEANER ASSEMBLY
(See step 7 on page EM-75)

3. REMOVE ENGINE COMPARTMENT RELAY BOX
(See step 9 on page EM-75)

4. REMOVE BATTERY

5. REMOVE STARTER
(a) Disconnect the starter connector.
(b) Remove the nut, and disconnect the starter wire.
(c) Remove the two bolts, wire clamp and starter.



STARTING SYSTEM — Starter ST-3

"CI i\\/

‘fv7/.£7/I.

INSTALLATION OF STARTER
(See page ST-2) I

1. INSTALL STARTER
(a) Install the starter with the two bolts.
Torque: 400 kg-cm (29 ft-lb, 39 N-m)
(b) Connect the starter wire with the nut.
(c) Connect the starter connector.

I I .

B‘,  

2. INSTALL CRUISE CONTROL ACTUATOR

. INSTALL ENGINE COMPARTMENT RELAY BOX
(See step 43 on page EM-117)

3

. INSTALL AIR CLEANER ASSEMBLY
(See step 44 on page EM-117)

4

. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

5

6. CHECK THAT ENGINE STARTS
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CHARGING SYSTEM
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.
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CH-2 CHARGING SYSTEM —~ On-Vehicle Inspection

 I

(I

. *9.) .
-_.-,:_: IQ 3'
-2. _

L; .

V
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r-.;__-

IIIIIIIIII

-_r

Upper Level

ower Level

CI-10609

I 1 .

I
O

J)
Q

/ CHO793

I 3.

I-;\\ "fl; I ' I J _

.. I:~~~~ -- I . I I
-. "'~~~~~ __ . . ' = ' 1 "

‘In-_‘ I_’_ " __I____ Q O
‘_... . ‘>k2_;\\ . _. O O O

“fin.-_.' O O

if"-. '\\_\~‘

\I‘i

4

.44/
C H0004 C H0739

Nippondenso Borroughs

I

Q (’*'*\\
EC0003 EC0004 ECO001

CORRECT WRONG WRONG

CHOO86

I ON-VEHICLE INSPECTION
INSPECT BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
(a) Check the specific gravity of each cell.
Standard specific gravity:

1.25 — 1.27 when fully charged at 20°C(68°F)
If not within specification, charge the battery.
(b) Check the electrolyte quantity of each cell.
If insufficient, refill with distilled (or purified) water.

CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES
(a) Check that the battery terminals are not loose or

corroded.
(b) Check the fusible links and fuses for continuity.
Fusible link: MAIN 2.0L

ALT 100A
AM1 40A
AM2 30A

Fuse: ECU-IG 15A
IGN 7.5A

INSPECT DRIVE BELT

(a) Visually check the drive belt for excessive wear.
frayed cirds etc.

If necessary, replace the drive belt.
HINT: Cracks on rib side of a drive belt are considered
acceptable. If the drive belt has chunks missing from the
ribs, it should be replaced.
(b) Using a belt tension gauge, measure the drive belt

tension.
Belt tension gauge:

Nippondenso
Borroughs

BTG-20 (95506-00020)
N0. BT-33-73F

Drive belt tension:
w/ A/C New belt 165 ;E 10 lb

Used belt 84 III 15 lb
New belt 150 i 25 lb
Used belt 130 EE 25 lb

If the belt tension is not as specified, adjust it.
HINT:
0 "New belt” refers to a belt which has been used 5

minutes or less on a running engine.
0 "Used belt” refers to a belt which has been used on a

running engine for 5 minutes or more.
0 After installing a belt, check that it fits properly in the

ribbed grooves.
0 Check by hand to confirm that the belt has not slipped

out of the groove on the bottom of the pulley.
0 After installing a new belt, run the engine for about 5

minutes and recheck the belt tension.

w/o A/C
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CHARGING SYSTEM — On-Vehicle Inspection CH-3

/

CH0832

 

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES
(a) Check that the wiring is in good condition.

h I -

INSPECT CHARGE WARNING LIGHT CIRCUIT
(a) Warm up the engine and then turn it off.
(b) Turn off all accessories.
(c) Turn the ignition switch to "ON". Check that the

charge warning light is lit.
(d) Start the engine. Check that the light goes out.
If the light does not go off as specified, troubleshoot the
charge light circuit.

Ammeier ‘ 6. INSPECT CHARGING CIRCUIT WITHOUT LOAD
Disconnect Wire HINT: If a battery/alternator tester is available, connect
from Terminal B the tester to the charging circuit as per manufacturer s

Battery \ 1 (a) If a tester is not available, connect a voltmeter and
__________ instructions.

_\\

R5 @EII Altem t 0 Disconnect the wire from terminal B of the alter-
' ° or nator and connect it to the ne ative (—) probe of

ammeter to the charging circuit as follows

I 9
V°'°m°°e"I_ the ammeter.

S .7 .°“°732I 0 Connect the positive (+) probe of the ammeter
to terminal B of the alternator.

0 Connect the positive (+) probe of the voltmeter
to terminal B of the alternator.

0 Ground the negative (—) probe of the voltmeter.

(b) Check the charging circuit as follows:
With the engine running from idling to 2,000 rpm,
check the reading on the ammeter and voltmeter.

I4I3 '5 »\() 20 30 Standard amperage: 10Aor less
‘*’0

\ /

V

\\

\ _, 65.,
-‘ll

A

CHO205 CH0010

Standard voltage: 13.9 —- 15.1 V at 25°C (77°F)
13.5 -14.3 V at 115°C (239°F)

If the voltmeter reading is greater than standard voltage,
replace the IC regulator.
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If the
a / check

\/

10

V CH0067
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INSPE

n-Vehicle Inspection

voltmeter reading is less than standard voltage,
the IC regulator and alternator as follows:
Remove the alternator ducts.
With terminal F grounded, start the engine and
check the voltmeter reading of terminal B.

If the voltmeter reading is greater than standard
voltage, replace the IC regulator.
If the voltmeter reading is less than standard
voltage, check the alternator.
Reinstall the alternator ducts.

CT CHARGING CIRCUIT WITH LOAD
(a) With the engine running at 2,000 rpm, turn on the

h” h beam headlights and place the heater blowerI9
switch at "HI".

(b) C heck the reading on the ammeter.
Standard amperage: 30 A or more

If the ammeter reading is less than standard amperage,
repair the alternator. (See page CH-5)
HINT:
someti

With the battery fully charged, the indication will
mes be less than standard amperage.



CHARGING SYSTEM — Alternator
CH-5

 
ALTERNATOR
(Refer to 5S-FE (A/T))

REMOVAL OF ALTERNATOR
ll

Engine
Wire

Idler
Pulley
Bolt

Alternator
Wire

‘ /* ~=~=%
 'P%a °”%

\..

yr
Adjusting
Bolt i

0 T‘ Q

Drive Belt “‘--.,,@

No.2 Alternator Duct
Alternator I
Connector .

No.1 Alternator Duct I

Alternator(K
Eh I//KIE’ ‘¢//‘:>/ / --. H H H

‘ H-H Ha "---..

" °" @

“"%e

\!
_- A"-R

Alternator
Lead Wire

was
wt‘

...,_
~ %

No.2 Alternator Bracket
cR0§_4{

1.

2

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
CAUTION: Work must be started after approx. Z0
seconds or longer from the time the ignition switch is

h ative (—) ter-turned to the "LOCK" position and t e neg
minal cable is disconnected from the battery.

REMOVE NO.2 ALTERNATOR DUCT

S I - I 3 REMOVE DRIVE BELT

Pulley
Bolt

. \/\#
\

Idler ml 59

1
,-L

4_________-

O’?I \,}{<12.-=.-*" I I

\
lf\ J Q

/

——:="'* Adjusting '
' le bolt.5°" (a) Loosen the idler pul y

j ci-Iosaoj

J "ls (b) Loosen the adjusting bolt, and remove the drive
»-O“ belt.



CH-6 CHARGING SYSTEM — Alternator

II ( )
8

ii’ /XI: )II /
'7""4'7 CH0841

/,,/

T if I . I 5° S S M 4. DISCONNECT ENGINE WIRE
Disconnect the following connectors and wire:
0 Alternator connector from lead wire
0 Alternator wire
0 A/C compressor connector
0 Water temperature switch connecror
0 Oxygen sensor connector

(b) Remove the two bolts, and disconnect the ground
strap and engine wire from the brackets.

S I P I If S E T RBRACKET__ 5 REMOVE NO 2 ALTERNA O

-‘:{lQ gfMi? (
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- T-PX

‘.-“\

/, _ _
_ ._ __ 'I../

/“M I
/\i’/ I\I _'(—‘\IQIr"—‘\

..3'5‘.{—P'\

In"'\.
I”

L L-

‘I II Kd__d______,-- I/_.

if CHO835

’ _ /_ - I

\\qfl/ \ Remove the two bolts and alternator bracket.
\\ ‘H/ax; xx _. __ ‘

I  
..\I \ .

_ \ 3/ ff g_ CHOS42

I S W I 6. REMOVE ALTERNATOR
Remove the two bolts and alternator.

S E If //~\f S 7. REMOVE NO.1 ALTERNATOR DUCT
/’ (a) Remove the two nuts and alternator duct.

(b) Remove the alternator lead wire.

A INSTALLATION OF ALTERNATOR
(12% Q I‘ (See page CH-5)

AW 3//I res 1. INSTALL NO.1 ALTERNATOR DUCT
I

G? 1 I

l

L" I IE‘:§§J/ . ///
' I-‘,1 H‘ |\___'—_'_'/ ' ' ,.

“-\ __|'-______/ ______,..--/_"’//
I \.___,.r.r I --. . L
I‘-' 1-

I I /TE ~ __.» ll
"' "Ty "HI 1'1

J-12> -/ lA(\IF£)[;:|/ I-._./J‘--~.._J_.I_I-»--
CH0835

(a) Install the alternator lead wire.
(b) Remove the alternator duct with the two nuts.
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T E T I 2. INSTALLALTERNATOR
Install the alternator with the two bolts.

\ Torque:
12 mm head bolt 195 kg-cm (14 ft-lb. 19 N-m)
14 mm head bolt 530 kg-cm (as ft-lb, 52 N-m)

1‘?,\___,

cHos43_

 \
X/f

\,_--. . l;<"(‘\e\
<3 _

g<\ . £5)” _ cH0s4g

T 3. INSTALL NO.2 ALTERNATOR BRACKET
/X * Install the alternator bracket with the two bolts.

\-.'§'*%7@
- . /\ / cgKx/if \ gr; T
\ Q? K E orque:

A \\J®‘>\ t "~~ I I To turbine outlet elbow Q 440 kg-cm (32 ft-lb. 43 N-m)
C /I To No.1 alternator bracket"T 400 kg—cm (29 ft-lb, 39 N-m)

I/-*’

4/
/ ,

®\
@!(’

’ll

fix
\.

g Al} 7 7 CHO841

l 4. INSTALL ENGINE WIRE
(a) lnstall the engine wire and ground strap with the

two bolts.
(b) Connect the following connectors and wire:

Alternator connector from lead wire
Alternator wire
A/C compressor connector
Water temperature switch connecror
Oxygen sensor connector

5. INSTALL DRIVE BELT

Adjust the drive belt tension.
(See Step 3 on page CH-2)
Drive belt tension:

w/ A/C New belt 165 i 10 lb
Used belt 84 i 15 lb

w/o A/C New belt 150 :l: 25 lb
Used belt 130 i 25 lb

6. INSTALL NO.2 ALTERNATOR DUCT

7. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

8. PERFORM ON-VEHICLE INSPECTION
(See steps 5 to 7 on pages CH-3 and 4)
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CL-2 CLUTCH - Clutch Unit
 

CLUTCH UNIT
REMOVAL OF CLUTCH UNIT

Remove the parts as shown.

6?‘:05"
P

' C

Flywheel

Clutch Disk

lkg-cm (ft-lb. N-m)| : Specified torque

,.... -1 - / HRH

‘#3.-“Int” . M
C  %Ta I

II I ,f—\

Q %
“Re l

(K.

.__j“__\\
_____.._----' ' \.. \\

‘T I \.

I . .- .|
I .
i I“.‘

»~2>%>!\!.!£I2!7/Q4»ta.-‘Q . *vw‘~.%4 ‘F0: "*1
we R“ 13‘

.. .. /:.=.»-Q
.._--'__—_; .

.,\/J," \

-—-J'E_iI'I I '-I‘. II‘-"*-

ctosss

I

195(14,19)
l

Release Bearing and Hub

F““~ .
I %®

I 4;
ya, T‘ ~..____ 430 (35. 47)

l

. --._
‘"-.

 % Q
Clutch Cover I I).

Release Fork

BOOT I

CLOSISIFQ

INSPECTION OF CLUTCH PARTS
1. INSPECT CLUTCH DISC FOR WEAR OR DAMAGE

Using calipers, measure the rivet head depth.
Maximum rivet depth: 0.3 mm (0.012 in.)
If a problem is found, replace the clutch disc.

2. INSPECT CLUTCH DISC RUNOUT
Using a dial indicator, check the disc runout.
Maximum runout: 0.8 mm (0.031 in.)
If runout is excessive, replace the clutch disc.
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CLUTCH — Clutch Unit CL-3

INSPECT FLYWHEEL RUNOUT
Using a dial indicator, check the flywheel runout.
Maximum runout: 0.1 mm (0.004 in.)
If runout is excessive, replace the flywheel.

3.

INSPECT DIAPHRAGM SPRING FOR WEAR
Using calipers, measure the diaphragm spring for depth
and width of wear.
Maximum: Depth 0.6 mm (0.024 in.)

Width 5.0 mm (0.197 in.)
If necessary, replace the clutch cover.

4.

INSPECT RELEASE BEARING
Turn the bearing by hand while applying force in the axial
direction.
HINT: The bearing is permanently lubricated and re-
quires no cleaning or lubrication.
If a problem is found, replace the bearing together with
the hub.

5.

INSTALLATION OF CLUTCH UNIT
(MAIN POINT OF INSTALLATION)
1. INSTALL CLUTCH DISC AND COVER ON FLYWHEEL

(a) Insert the SST in the clutch disc, and then set them
and the cover in position.

SST 09301-17010

Align the matchmarks on the clutch cover and fly-
wheel.
Torque the bolts on the clutch cover in the order
shown.

Torque: 195 kg-cm (14 ft-lb. 19 N-m)
HINT: Temporarily tighten the No.1 and No.2 bolts.

(b)

(<1)
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CL-4 CLUTCH — Clutch Unit

T SST 7” 2. CHECK DIAPHRAGM SPRING TIP ALIGNMENT

 .~'\.s"<:§%Y%@iA
-21

'__‘_'-—-—-___

Using dial indicator, check the diaphragm spring tip
alignment.
Maximum non-alignment: 0.5 mm (0.020 in.)
If alignment is not as specified, using SST, adjust the
diaphragm spring tip alignment.
SST 09333-00013

__”__ i W, Wcto-495 c|_0301

if ..=- ‘ I‘ 7, I 3. APPLY MOLYBDENUM DISULPHIDE LITHIUM BASE
(L GREASE (NLGI NO.2) AS SHOWN
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MT-1

MANUAL TRANSAXLE
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.

Page
(E150F TRANSAXLE/4WD)
DESCRIPTION ..................................................... .. MT-2
PRECAUTIONS ................................................... .. MT-5
TROUBLESHOOTING ......................................... .. MT-5

REMOVAL AND INSTALLATION
OF TRANSAXLE .............................................. .. MT-6

REMOVAL OF COMPONENT PARTS ................ .. MT-8
COMPONENT PARTS ......................................... .. MT-23

Input shaft Assembly ...................................... .. MT-23
Output Shaft Assembly ................................... .. MT-28
Oil Pump .......................................................... .. MT-33
Shift and Select Lever Shaft .......................... .. MT-39
Differential Case ............................................. .. MT-43
Transfer ........................................................... .. MT-59

INSTALLATION OF COMPONENT PARTS ......... .. MT-83
SHIFT LEVER AND CONTROL CABLE ............... .. MT-96

 



MT-2 MANUAL TRANSAXLE — Description

(E150F TRANSAXLE/4WD)
DESCRIPTION
GENERAL
0 The E150Ftransaxle has been compactly designed by arranging the transmission, the center differential,

the front differential and the transfer on the same quadruple case axle.
0 The center differential, which compensates the difference in rotation speed between the front and rear

wheels, utilizes bevel gear to provide durability and reliability by distributing the engine power from the
transmission 50/50 to both front and rear propeller shafts. This center differential has been equipped
with a control coupling which functions as a LSD.

_.-

_"r'-"'-P‘\. II,

I5 l? "eat%
Control Coupling

/ _._.. .___ -_ ii I

._lW ..
Transmission

Front Differential

Center Differential \
Transfer

U

i i _ g _ W rvn0s19
MT0340



 

MANUAL TRANSAXLE — Description MT-3

Transaxle type I E1 50F l

Transmission I push-pull type remote control

I Center differential Differential side (Gear type) Bevel gear

Transfer Gear Type A Hypoid gear

Operation method I Floor shift vehicles provided with I

Transmission type I Forward: Constant mesh
I Reverse: Sliding mesh

Reduction side (Gear type) Helical gear

Type of differential center mechanism I Viscous coupling

0 The oil used in each transaxle is as follow:

Transaxle oil E50 (08885-80206) or equivalent
Recommended oil

Oil grade: API GL-5
Viscosity: SAE 75W-90 or 80W-90
Above — 18°C (0°F) SAE90
Below - 18°C (0°F) SAE80W

0 The oil capacity: 5.2 litters (5.5 US qts, 4.6 lmp.qts)

\_)1-‘

\/Q
'\’s

°fi’@.ce  ‘SgQ?‘a,.

\

P \
‘\-

0'50,
O

‘$1..l"'l- ' '
O O O

K 0 0 OIL PUMP
0 The oil pump is of the trochoid type, and is driven by

the differential ring gear and the pump drive gear. It is
§ , located at the bottom of the transaxle case.

-___

MTO449

POWER TRANSMISSION
0 Power from the transmission is transmitted along the route shown below:

L Transmission I
l

/ Front Differential
/

I . Control Coupling

i Center Differential 1
. . Transmission

l

 l - - ..
-  A 3 ..i--__i.r""'"

<3°P."°' Coupling I hf;~+> A.
/A

I Front Differential I I Transfer J I \

1 v I
‘.|'u-'.:-:~|‘|-|- ' u,.;-:r:5::.

. I I '
1.--\\“qk\\.\-Eu:

IILEI

Center Differential _ Transfer

_ MT0341_



MT—4 MANUAL TRANSAXLE — Description
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MT0344
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MT0345
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MT0346

SELECT LEVER FOR SERVICING
0 Ordinarily, there is no need for the ordinary customer

to operate anything.
0 However, to operate 2 wheels out of the four, the

following switches have been installed.

VISCOUS MODE
This is the mode for use during normal driving. After
finishing inspection, be sure to return the lever to this
mode and attach the lock bolt.

VISCOUS FREE MODE
This mode cuts off the driving force transmitted from the
center differential to the control coupling, and makes the
center differential free.
NOTICE: Never use this during normal driving.

FF MODE

This mode cuts off the driving force transmitted from the
center differential to the transfer, and locks the center
differential.
However, when the lever is shifted to this mode, the
driving force is transmitted only to the front wheels.
NOTICE: Never use this during normal driving. It will
have a bad effect on the transaxle.



MANUAL TRANSAXLE — Precaution, Troubleshooting MT-5

PRECAUTIONS
When working with FIPG material. you must be observe the following.
0 Using a razor blade and gasket scraper. remove all th old packing (FIPG) material from the gasket

surface.
0 Thoroughly clean all components to remove all the loose material.
0 Clean both sealing surfaces with a non-residue solvent.
0 Apply the seal packing in approx. 1 mm (0.04 in.) bead along the sealing surface.
0 Parts must be assembled within 10 minutes of application. Otherwise, the packing (FIPG) material

must be removed and reapplied.

TROUBLESHOOTING
4 E _ ;'7 TF7 _ _ ,1 _____7_..::i _ _ '7 ‘

Problem Possible cause ‘ Remedy Page

l Noise Transmission, differential or Disassemble and inspect transmission. MT-8 ,
transfer faulty , differential or transfer l
Wrong oil grade Replace oil

J on level low ‘ Add oil I MT-7
l i I

‘ Oil leakage Oil level too high ‘ Drain oil
. . . . lA Oil seal, O-ring or gasket worn l Replace OII seal, O-ring or gasket I MT~8 l

or damaged
._ .._ _. . ____, ._ __. .4.

~ Hard to shift or will I Control cable faulty i Replace control cable ‘ MT-96
not shift , Transmission faulty Disassemble and inspect transmission MT-8

l
‘ Tight corner braking Differential, center differential or Replace differential, center differential or i MT-43 ,

\ transfer faulty transfer 1 MT-59 ,



MT-6 MANUAL TRANSAXLE — Removal and Installation of Transaxle

REMOVAL AND INSTALLATION OF
TRANSAXLE
REMOVAL AND INSTALLATION OF ENGINE
REMOVE ENGINE WITH TRANSAXLE
(See page EM-75)

INSTALL ENGINE WITH TRANSAXLE
(See page EM-109)

REMOVAL AND INSTALLATION OF
TRANSAXLE
REMOVE AND INSTALL TRANSAXLE AS SHOWN

a

Transfer Stiffener Right Platefa A

r
I95 (3; in.-lb. 9)

Q/at @@

I Q, '\ I
O

I Engine Front Mounting

\

fa

"N.

‘§®

Ia

/5:/

/I
Io 4_J74;

.a{JH5..———"7

_/,1;:!*\IlI(-no JJ,
i

L-It
i

7

/

U./9 Q,
'9' ’

“Kw ‘ Speedometer
9&9 @ Cable

I

I
I

if A

‘--"a
\é T I 1 = '' 190 ts ff;S fit‘I

Stiffener Plate j 0-I .5 gsfi Eggtirgerahélkotintrng

I I K-,, ; I_~i§§Z_. A 6"='-4 L La --1-F“\=§ JzI r O O Transaxle
tzrvn 6
10M: 410 (34, 46)

so (47. 64)
I

\

(kg-cm(ft-lb, N-m) I : Specified torque % MT0595



MANUAL TRANSAXLE — Removal and Installation of Transaxle MT-7

I A W I I (MAIN POINT OF REMOVAL AND
\ INSTALLATION)

fr \“ ‘c’ I 1. REMOVE TRANSAXLE ASSEMBLY
HINT: When removing transaxle from engine, remove

\\ C‘ as the following procedure since cylinder block rib con-
\ tacts transfer case.

(a) Pull straight until there are space of 60 — 80 mm (2
~» 3 in.) between engine and transaxle case.

i MTO596

If M If A (b) Move the transmission case cover to the arrow in
/'- the illustration.

I 0 /$9’
II

I so as\, If
MT0597

A ' (c) While holding transfer output slightly, pull out
whole transaxle.

‘ I J 2. INSTALL TRANSAXLE ASSEMBLY FOLLOWING
REMOVAL SEQUENCE ||\| REVERSE

‘IX;
K

I

if 7 _ i 7 :77 EITO593

/7/~<>“x\

\/\

/

REPLACEMENT OF TRANSAXLE GEAR OIL
1. DRAIN TRANSAXLE OIL
2. FILL TRANSAXLE WITH GEAR OIL

Oil: Transaxle oil E50 (08885-80206) or equivalent

Oil grade: API GL-5
Recommended oil \

Viscosity: SAE 75W-90 or 80W-90
Above —18°C (0°F) SAE 90
Below - 1s“c (0°F) SAE sow /

Capacity: 5.2 litters (5.5 US qts, 4.6 Imp. qts)



MT-8 MANUAL TRANSAXLE — Removal of Component Parts

REMOVAL OF COMPONENT PARTS
COMPONENTS

Tu be Bracket d 5
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‘A’ Precoated part
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H: ‘ Clip A
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J P, T ¢ Oil Receiver

- Transmission Oil Pipe
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Q Non-reusable part
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,-Differential Side Gear I I , I 1
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 § Differential Case Assembly
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COM PON ENTS (Cont'd)

/o§
\ /H/\'k3W

£9 "'3

Snap RingKXQ
V’

‘~.. \
‘X

-ifit!

No.1 Oil Receiver Pipe
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MT-10 MANUAL TRANSAXLE -- Removal of Component Parts

COMPONENTS (Cont’d)
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Rear Bearing Retainer
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5th Driven Gear 
/T

Snap Ring

No.3 Clutch Hub

"NeedleRoller Bearing

+ Lock

5th Gear
Synchronizer Ring

Synchronizer Key Spring

No.3 Hub Sleeve

Snap Ring

Ikg-cm (ft-lb, N-m) I : Specified torque
I

i’ Precoated part E8601



‘Q

\\~
1.

C

“H-.

MANUAL TRANSAXLE - Removal of Component Parts MT-11

O\_

L?’‘I’9 .//$1»
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‘ Ti“ 1. REMOVE TRANSFER ASSEMBLY
(a) Remove the three bolts and five nuts.

U/ 1 (b) Using a plastic hammer, remove the transfer assem-
bly from the transaxle.

REMOVE DIFFERENTIAL SIDE GEAR INTERMEDIATE
SHAFT

I’ ~#_ _

1&5WIn
"“'--.

SS

1%!

Q

 l'I I“,

-1A!‘I‘[Z// <\\
as ..-Q (1-I-35Z;-3-E7Q‘T

E7967

(a) Screw in a suitable bolt with washer into the side
gear intermediate shaft.

(b) Using SST, remove the side gear intermediate shaft.
SST 09910-00015 (09911 -00011, 09912-00010)

N W 3. REMOVE RELEASE FORK AND BEARING
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J l

-_.v
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F

I ad‘

L /QQ
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i 4. REMOVE BACK-UP LIGHT SWITCH

Cw C C W CC 5. REMOVE SPEEDOMETER DRIVEN GEAR

\_.D

/f_
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W f . ll
L OQQII Tiqu
sc/_\\ E-‘FTS K1946

I AI 4215'.
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fimm 6. REMOVE NO.2 SELECTING BELLCRANK WITH
1 SELECTING BELLCRANK SUPPORT:—1_.:5l%§”i

il.1 £flTQ_K§7:l ~-
'"i§\w9

:1» -/ T l

ff I 7. REMOVE SHIFT AND SELECT LEVER SHAFT LOCK
Mg * BOLT
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-““-~.

--.________\

J/‘_.

K1948



MT-12 MANUAL TRANSAXLE — Removal of Component Parts

C C I If C I | If if If ‘ 8. REMOVE SHIFT AND SELECTING LEVER ASSEMBLY

T/71
9+;

“"9/l1:YIn): /43'

_k 7 ¥_ an I P‘C A

9219661//I11; "
I T1 |‘"—I_, _ —1. * L.
p\1\h N IX Hf flsrrs

f I ‘E ‘E I 9. REMOVETRANSMISSION CASE COVER
1 A\,l

(Q)
 §#‘§ .5"-"%@

j_"_§ (a) Unstake the lock nut.
C (b) Engage the gear double meshing.

1. 1.

(bf 10. REMOVE OUTPUT SHAFT LOCK NUT

E8427

(c) Remove the lock nut.
~ - (d) Disengage the gear double meshing.

L

. 1;; ~(_;(\\\ \\\ M/gt .
/

___,__-

E8429.

C 11. REMOVE NO.3 HUB SLEEVE AND FIFTH SHIFT FORK
(a) Remove the No.3 shift fork set bolt.
(b) Remove the No.3 hub sleeve and No.3 shift fork.

r"-.§@};./g\4.-~ 0'4-A-§..’£?
1%?’9*; 4//

I’

._. L i 9 /F
I

E8431

‘N\_

12. REMOVE FIFTH DRIVEN GEAR
g Using SST remove the 5th driven gear

ti as&%\ sst 09310-17010 (09310-07010, 09310-07020
V I; SST 09310-07040, 09310-07050)

Q ‘ ’

I1.

(til

1
‘\-—-v

AR? i XM3:-1-'~.'.‘!l =-.=.¢II;  
‘\§:iEPfi%W09f§§§§§S§’a~9-

li:ik:5*~s9¢>~ T53
g _ E8707

‘Q

C ‘\



MANUAL TRANSAXLE -— Removal of Component Parts MT-13
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M
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A ‘ll /Q
E8441

H ___ _ _ __ _

MEASURE FIFTH GEAR THRUST CLEARANCE
(a) Using a dial indicator, measure the thrust clearance.
Standard clearance: 0.10 - 0.57 mm

(0.0039 — 0.0224 in.)
Maximum clearance: 0.65 mm (0.0256 in.)

(b) Using a dial indicator, measure the oil clearance.
Standard clearance: 0.009 — 0.050 mm

(0.0004 - 0.0020 in.)
Maximum clearance: 0.070 mm (0.0028 in.)

REMOVE NO.3 CLUTCH HUB AND FIFTH GEAR
(a) Using two screwdrivers and hammer, tap out the

snap ring.

(b) Using SST, remove th No.3 clutch hub with syn-
chronizer ring and 5th gear.

SST 09310-17010 (09310—07010, 09310-07020
09310-07040, 09310-07050)

REMOVE NEEDLE ROLLER BEARING AND SPACER

REMOVE REAR BEARING RETAINER
(a) Using a torx wrench, remove the seven torx screws

and bearing retainer.
(b) Remove the adjust shim.



MT-14 MANUAL TRANSAXLE — Removal of Component Parts

E E * 17. REMOVE SNAP RING

-.__--

C71.25%
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.fig
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(a) Using snap ring pliers, remove the snap ring.

(b) Using two screwdrivers and a hammer. remove the
three snap rings.

REMOVE PLUG. SEAT, SPRING AND LOCKING BALL
(a) Using SST. remove the plug.

.0 SST sst 09313-30021
_.a

~'I"\T’
.-.‘ ___

T’F/
°12‘ //

F’.

gE L009A _--"'“_H-F-I

2/19))?‘ K
L»-"'T__ I

L l (b) Using a magnetic finger, remove the seat, spring and

__. “,411 "J
@ Wl sl
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gfi E\QQII1
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C I I I 19. REMOVE REVERSE IDLER GEAR SHAFT RETAINING
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20. REMOVE TRANSMISSION CASE

Remove the seventeen bolts and tap off the case with a
plastic hammer.

21. REMOVE OUTPUT SHAFT REAR TAPERED ROLLER
BEARING OUTER RACE

E If 22. REMOVE NO.2 OIL PIPE
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(a) Remove the gasket.
(b) Remove th two bolts and oil pipe.

‘ A I I 23. REMOVE REVERSE SHIFT ARM
Remove the bolt and pull off th bracket.

E, .9 F, I E I 24. REMOVE REVERSE IDLER GEAR AND SHAFT

H 91"»-_ Pull out the shaft, remove th reverse idler gear.
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A (b) Using a magnetic finger, remove the two seats.
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25. REMOVE PLUGS. SEATS. SPRINGS AND BALLS
\\ V I: -1 (a) Using SST, remove the two plugs.

H H sst 09313-30021
I1! '

‘TRY 7'; Ti’ '
 LG) (0

1 -Z: -_-_-_-_ \"_"“-—-’ , -T“*--.___

I \\

26. REMOVE SET BOLTS

27. REMOVE NO.1 SHIFT FORK SHAFT
_.. haw” 1 Pull up No.3 shift fork shaft, remove the No.1 shift fork

shaft.

28. REMOVE INTERLOCK ROLLER

i Using a magnetic finger, remove the interlock roller from
I ill the reverse shift fork.
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29. REMOVENO.2SHlFTFORKSHAFT,SHlFTHEADAND
NO.1 SHIFT FORK

= T A (a) Pull out the No.2 shift fork shaft.
/i (b) Remove the shift head and No.1 shift fork.

REMOVE NO.3 SHIFT FORK SHAFT WITH REVERSE
SHIFT FORK AND NO.2 SHIFT FORK
(a) Pull out the No.3 shift fork shaft with reverse shift

fork.
(b) Remove the No.2 shift fork.

31. REMOVE REVERSE SHIFT FORK
Using two screwdrivers and a hammer, remove the snap
ring and reverse shift fork from the No.3 shift fork shaft.

32. REMOVE INPUT AND OUTPUT SHAFT ASSEMBLY
(a) Leaning the output shaft to the differential side, re-

move the input shaft assembly.

(b) Lift up the differential case assembly, remove output
shaft assembly.



MT-18 MANUAL TRANSAXLE -— Removal

//\ kl~/K“;

Yo, _¢_>

K1961

\

I./'if0 _I-*1 QH 8.'

Lo

--._.

-n

-__

Ks}

.</3 =1’
Mtosga J

[ _ _

.1

(J

U1.)

—\--

i i 7 i MTO524

_,"~Q!I'i°/>fi\d;°
I/__,Kc“:

T...T .“—C..

©

C0 {£7C

l

L:
u

We

(J
._/

I

¢--

--________i___.-

-..__“

.-"J

7 4|

of Component Parts

33. REMOVE DIFFERENTIAL ASSEMBLY
(a) Remove the oil pump drive gear.

,_ L __i _ MT0522 l

‘ I I If (b) Remove the differential case assembly.
l '1 i _ 3% IL‘ 9- (.4

l U F \“'54 I b-'!'_-'1 T“ ___‘ u
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U ' ,' A. ,~"""

we slei»; Q
. UM If-I U F} ~ &
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34. REMOVE MAGNET FROM TRANSAXLE CASE

35. REMOVE OIL PUMP ASSEMBLY
Remove the four bolts, oil pipe and oil pump.
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INSPECTION OF COMPONENT PARTS
1. INSPECT SYNCHRONIZER RING OF FIFTH GEAR

Check for wear or damage.
(b) Turn the ring and push it in to check the braking

action.

Measure the clearance between the synchronizer
ring back and the gear spline end.

Minimum clearance: 0.6 mm (0.024 in.)
If the clearance is less than the limit, replace the synchro-
nizer ring.

(C)

2. MEASURE CLEARANCE OF SHIFT FORK AND HUB
SLEEVE
Using a feeler gauge. measure the clearance between the
hub sleeve and shift fork.
Maximum clearance: 1.0 mm (0.039 in.)
lf the clearance exceeds the limit, replace the shift fork or
hub sleeve.

3. REMOVE TRANSAXLE CASE RECEIVER

II I I If 4. IF NECESSARY, REPLACE INPUT SHAFT BEARING
1'll ll--

r_-

~' -1 .M

3' ‘III;M

M
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= I
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‘III,
i
i
i
i
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5%
i

Q_:—
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i.._.-

III-J

.---'§J L, ""—’ U \ J'*“~w¢>r*“"**~/F--.U - - .
_ jg, g i E8476]

AND OIL SEAL

(a) Using SST, Pull out the bearing.
SST 09612-65014



MT-20 MANUAL TRANSAXLE — Removal of Component Parts

_ 

A/d I

-9
ll

fa)“
,#ILII""l II AI? U co U

//1III‘ I \IlIIII\o I

l
B: 5'y try?//_(}@

__\
E8477

ah=3-avr

III‘;;.€Q_:5jii;°(?:!\,!um||i‘!hI’I 1-it0
U

st

u

-I915.‘ I

l

‘-l .

J~

E8603

\ I III U I I I . (b) Using a screwdriver, remove the oil seal.

II I I II I II I I (c) Using SST, drive in a new oil seal.
SST 09608-12010 (09608-00020, 09608-00080)
(d) Coat the lip of oil seal with MP grease.

T It II I I * (e) Using SST, drive in a new bearing.

$1 IiAg’,
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I sst
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SST 09608-12010 (09608-00020, 09608-00060)

IF NECESSARY, REPLACE OUTPUT SHAFT FRONT
OUTER RACE AND OUTPUT SHAFT COVER

SST (a) Using SST, pull out the outer race.
SST 09308-00010
(b) Remove the output shaft front cover.

I I I I I I ___ I (c) Install the output shaft front cover.
‘I \ l

A‘ l HINT: Install the output shaft cover projection into the
___ I 4‘ case side groove.

r ‘ Qlg 73'
5<1x?Y-uv

l
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I (d) Using SST, press in a new outer race.
SST 09316-60010 (09316-00010, 09316-00020)
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1%III” i .18.;

l='-'- -37-\
Q E1

"' 6 INSTALL AND TORQUE TRANSAXLE CASE RECEIVER
Torque: 75 kg-cm (65 in.-lb.7.4 N-m)
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IF NECESSARY. REPLACE SPEEDOMETER DRIVEN
GEAR OIL SEAL
(a) Using SST, pull out the oil seal.
SST 09921-00010

(b) Using SST, drive in a new oil seal.
SST 09201-60011
Drive in depth: 33 mm (1.30 in.)
(c) Coat the lip of oil seal with MP grease.

IF NECESSARY, REPLACE REVERSE RESTRICT PIN
(a) Using SST, remove the screw plug.
SST 09313-30021
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Iillll l

(b) Using a pin punch and hammer, drive out the slotted
~ spring pin.
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W CI i E8458%

II I (c) Replace the reverse restrict pin
 d (d) Using a pin punch, drive in the slotted spring pin.
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II ‘ (e) Apply liquid sealant to the plug threads.
__L
RSST ' g “MC Sealant: Part No. 08833-00080. THREE 8o|\|o1344.
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CI‘)

H LOCTITE 242 or equivalent
~ ft. (f) Using SST, install the screw plug.
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E8624
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COMPONENT PARTS
Input Shaft Assembly

Front Bearing Inner (
Race

4444

/4%
"\
\
\

Input Shaft
< "'\

‘\ \~s:-,Needle Roller (
Bearing T “"4 - >

A? ~., ,.-*'
a. III \ ,,- /I /III3rd Gear ~. -1+. ~..,» --

\‘)h" 5. I

Synchronizer Ring --I} %

..--"'“\
r’

I I \ X V No.2 Clutch Hob

<1 ’ I I ? 
W/4!”17/4/,,

1444'/Iv///1="I

Spacer
 _; No.2 Hub Sleeve

Needle Roller II ‘I
Beanng V»,  Sfi3p FIIHQ

(8 Ax />Synchronizer Ring

(((I;4th Gear \I

Rear Bearing it II _ @  Snap Ring

i E8490

DISASSEMBLY OF INPUT SHAFT ASSEMBLY
1 . MEASURE THIRD AND FOURTH GEAR THRUST4 1

\ g, CLEARANCE
-§§+~4"g§$‘\K\ \4 Using a feeler gauge measure the thrust clearance.

\ \
‘I II - .'I -‘III ‘I I r

‘§ ="II\,’I$h\_ 8 Standard clearance:
3 3rd gear 0.10 — 0.35 mm

I‘: (0.0039 — 0.0138 in.)
4th gear 0.10 — 0.55 mm

(0.0039 — 0.021 7 in.)E7984_ l
Maximum clearance:

14%;»
|!.1 I-itInQ1*---""-.":'._--..._____

"‘-\--.__
""- * Q

___‘ M

Qt /////////W L///1////0 .!|i2;4 :61!
A - "I-.__ :

M-._ I ""'\--..-.._,___
‘--.

1-

E6330
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3rd gear 0.40 mm (0.0157 in.)
4th gear 0.60 mm (0.0236 in.)

II
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CHECK OIL CLEARANCE OF THIRD AND FOURTH
GEAR
Using dial indicator, measure the oil clearance between
the gear and shaft.
Standard clearance:

3rd gear 0.009 — 0.053 mm
(0.0004 — 0.0020 in.)

4th gear 0.009 —- 0.051 mm
(0.0004 — 0.0020 in.)

Maximum clearance: 0.080 mm (0.003 in.)
If clearance exceeds the limit, replace the gear, needle
roller bearing or shaft.

REMOVE SNAP RING
Using two screwdrivers and a hammer, tap out the snap
ring.

REMOVE INPUT SHAFT REAR BEARING AND
FOURTH GEAR
Using SST and a press, remove the input shaft rear bear-
ing.
SST 09950-00020

REMOVE NEEDLE ROLLER BEARING, SPACER AND
SYNCHRONIZER RING

REMOVE SNAP RING
Using two screwdrivers and a hammer, tap out the snap
ring.

REMOVE NO.2 CLUTCH HUB ASSEMBLY.
SYNCHRONIZER RING AND THIRD GEAR

Using a press, remove No.2 hub sleeve, 3rd gear, syn»
chronizer ring and needle roller bearings.

REMOVE NEEDLE ROLLER BEARING
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REMOVE INPUT SHAFT FRONT BEARING INNER
RACE

Using SST and a press, remove the inner race.
SST 09950-00020

E ___“ I INSPECTION OFINPUT SHAFT COMPONENT
"Q PARTS

WM0064
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WM0065

‘\§i‘."-,_ \
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I-~ /- K

WMOOGB

rm l!7lliii ii llllllglllll lei

INSPECT SYNCHRONIZER RINGS
(a) Check for wear or damage.
(b) Turn the ring and push it in to check the braking

action.

(c) Measure the clearance between the synchronizer
ring back and gear spline end.

Maximum clearance: 0.6 mm (0.024 in.)
If the clearance is less than the limit, replace the synchro-
nizer ring.

MEASURE CLEARANCE OF NO.2 SHIFT FORK AND
HUB SLEEVE
Using a feeler gauge, measure the clearance between the
hub sleeve and shift fork.
Maximum clearance: 1.0 mm (0.039 in.)
If the clearance exceeds the limit, replace the shift fork or
hub sleeve.

INSPECT INPUT SHAFT
(a) Check the input shaft for wear or damage.
(b) Using a micrometer, measure the outer diameter of

the input shaft journal surface.
Minimum outer diameter:

E - = E Part A 32.930 mm (1.2964 in.)"Hill" B and C 35.950 mm (1.4154 in.)



G‘-

3

l
. ,, ltar"!J|§“*> “=2-,_;i

..- =.:~.\)'__‘\!'

W 1

5;.
V

Front
I4-

_ E8005 MT0324

ll-l
I -I.

I. 1.

211

5'Z-

iilili

e\2
Qiglgl/ 2:: __

’a-iii
M
M

\\u
y ..._L__
Qé)"---=<-_..
0 ///’

--,____,-1

— I
-\--."
I

z

\-..,____4

-_

=~a'.":-'0?

f eaoio E8011 _

/
I!an *59%‘

~|

r

MT-26 MANUAL TRANSAXLE — Component Parts (Input Shaft Assembly)

C U I M (c) Using a dial indicator, check the shaft runout.
Maximum runout: 0.060 mm (0.0024 in.)

g (A ASSEMBLY OF INPUT SHAFT ASSEMBLY
I (See page MT-23)

HINT: Coat all of the sliding and rotating surface with
gear oil before assembly.

INSERT NO.2 CLUTCH HUB INTO HUB SLEEVE
(a) Install the clutch hub and shifting keys to the hub

sleeve.
(b) Install the shifting key springs under the shifting

keys.
NOTICE: Install the key springs positioned so that
their end gaps are not in line.

INSTALL NEEDLE ROLLER BEARING. THIRD GEAR.
SYNCHRONIZER RING AND NO.2 HUB SLEEVE
ASSEMBLY TO INPUT SHAFT
(a) Apply MP grease to the needle roller bearing.
(b) Install the 3rd gear.
(c) Place the synchronizer ring on the gear and align the

ring slots with the shifting keys.
(d) Using SST and press, install the 3rd gear and No.2

hub sleeve.
SST 09506-35010

INSTALL SNAP RING
Select a snap ring that will allow minimum axial play and
install it on the shaft.

i Mark Thickness mm (in.)

2.30 — 2.35 (00906 — 0.0925]
2.35 — 2.40 0.0925 — 0.0945
2.40 — 2.45 0.0945 —~ 0.0965
2.45 — 2.50 (0.0965 —- 0.0984
2.50 - 2.55 (0.0984 - 0.1004
2.55 — 2.60 (0.1004 — 0.1024)2Zr-7:-:_I

“U 2.60 — 2.65 (01024 — 0.1043)
I‘ _ __ l ___ _ _ __ ___ _ __

MEASURE THIRD GEAR THRUST CLEARANCE

Using a feeler gauge, measure the 3rd gear thrust clear-
ance.
Standard clearance: 0.10 — 0.35 mm

(0.0039 — 0.01 38 in.)
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INSTALL SPACER. SYNCHRONIZER RING. NEEDLE
ROLLER BEARINGS. FOURTH GEAR AND RADIAL
BALL BEARING
(a) Install the spacer.
(b) Apply MP grease to the needle roller bearing.
(c) Place the synchronizer ring on the gear and align the

ring slots with the shifting keys.
(d) Install the 4th gear.
(e) Using SST and press, install the radial ball bearing.
SST 09506-35010

INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.
T" if A T I 1 I

Mark Thickness mm (in.)

2.35 — 2.40 (00925 - 0.0945)
A 2.40 — 2.45 (0.0945 — 0.0965)

I 2.45 — 2.50 (0.0965 — 0.0984)
2.50 —- 2.55 0.0984 — 0.1004,
2.55 -~ 2.60 (0.1004 —— 0.1024]
2.60 - 2.65 0.1024 — 0.1043

‘ 2.65 — 2.70 [0.1043 — 0.1063\IG>U"l-I>0OI\J—-\

G3 2.70 — 2.75 (01063 - 0.1083]

MEASURE FOURTH GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 4th gear thrust clear-
ance.
Standard clearance: 0.10 - 0.55 mm

(0.0039 — 0.0217 in.)

INSTALL INPUT SHAFT FRONT BEARING INNER
RACE

Using SST and press, install the input shaft front bearing
innerrace.
sst 09316-60010 (09316-00020)
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Output Shaft Assembly
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\Synchronizer Ring xiffgé

y//J04’//I;
\ I

2nd Gear E _gH"" , e
_5 0

f /* ~ %
I _ 6' I $ Snap Ring

3rd Driven Gear 4!, 1. y~'., ,, .- Spacer

%//7

% xxx

§ No.1 Clutch HubF
0%”spacer Z Z W 2 Z K H Needle Rouef Bearing ' I

4th Driven Gear i if T I Q Synchronizer Ring I .,
Output Shaft Rear Bearing 1 - X ’_ , »~ "' 2

I O Non-reusable part
E8489

I

W K1 K K DISASSEMBLY OF OUTPUT SHAFT
ASSEMBLY

CLEARANCE
Using a feeler gauge, measure the thrust clearance

1. MEASURE FIRST AND SECOND GEAR THRUST

-"'5'"

045%1

J]If

 '

/U

5'
£7 Qs . Standard clearance:

fif 0.10 — 0.45 mm .0039 — 0.0177 in.)

tiIL
Tl’

4-D I
1 4-O-

I=I.§"
In ml

mi_.-—

I I '5..'..-f"_--!-2"!-. I 1
_-

-

Illlelleméillil - V
l

_ E6331

1st gear 0.40 mm (0.0157 in.)
2nd gear 0.50 mm (0.0197 in.)

Q \__ '
Q I 1st gear 0.10 - 0.35 mm (0.0039 — 0.0138 in.)
7‘: 1 T Irfi y 2nd gear (0 '

E7402 Maximum clearance:
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CHECK OIL CLEARANCE OF FIRST AND SECOND
GEAR
Using a dial indicator, measure the oil clearance between
the gear and shaft.
Standard clearance:

1st gear 0.009 - 0.051 mm
(0.0004 - 0.0020 in.)

2nd gear 0.009 — 0.053 mm
(0.0004 — 0.0020 in.)

Maximum clearance: 0.080 mm (0.003 in.)
If the clearance exceeds the limit, replace the gear, needle
roller bearing or shaft.

REMOVE OUTPUT SHAFT REAR BEARING, FORTH
DRIVEN GEAR AND SPACER
(a) Using a press, remove the bearing and 4th driven

gear
(b) Remove th spacer.

REMOVE THIRD DRIVEN GEAR AND SECOND GEAR
Using SST and a press, remove the 3rd driven gear and
2nd gear.
SST 09950-00020

REMOVE NEEDLE ROLLER BEARINGS, SPACER AND
SYNCHRONIZER RING

REMOVE SNAP RING
Using snap ring pliers, remove the snap ring.

REMOVE NO.1 HUB SLEEVE ASSEMBLY AND FIRST
GEAR
Using a press, remove No.1 hub sleeve and 1st gear.

REMOVE SYNCHRONIZER RING AND NEEDLE
ROLLER BEARING
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. IF NECESSARY, REPLACE OUTPUT SHAFT FRONT
BEARING

SST (a) Using SST and a press, remove the bearing.
SST 09307-12010, 09950-00020

(b) Using SST and a press, install a new bearing.
P sst 09316-60010 (09316-00070)

1 -. .-

INSPECTION OF OUTPUT SHAFT
'§=-- '5‘ I COMPONENT PARTS

I 1. INSPECT SYNCHRONIZER RINGS
‘F ((2 (a) Check for wear or damage.
K\\ L (b) Turn the ring and push it in to check the braking

I / action.

(c) Measure the clearance between the synchronizer
ring back and the gear spline end.

Minimum clearance: 0.6 mm (0.024 in.)
If the clearance is less than the limit, replace the synchro-
nizer ring.

MEASURE CLEARANCE OF NO.1 SHIFT FORK AND
HUB SLEEVE

Using a feeler gauge, measure the clearance between the
hub sleeve and shift fork.
Maximum clearance: 1.0 mm (0.039 in.)
If the clearance exceeds the limit, replace the shift fork or
hub sleeve.
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I 3 INSPECT OUTPUT SHAFT
(a) Check the output shaft for wear or damage.
(b) Using a micrometer, measure the outer diameter of

the output shaft journal surface.
Minimum outer diameter: 38.950 mm (1.5335 in.)

(c) Using a dial indicator, check the shaft runout.
Maximum clearance: 0.060 mm (0.0024 in.)

ASSEMBLY OF OUTPUT SHAFT ASSEMBLY
(

*1

2.

3

See page MT-28)

HINT: Coat all of the sliding and rotating surface with
gear oil before assembly.

INSERT NO.1 CLUTCH HUB INTO HUB SLEEVE

(a) Install the clutch hub and shifting keys to the hub
sleeve.

(b) Install the shifting key springs under the shifting
keys.

NOTICE: Install the key springs positioned so that
their end gaps are not in line.

INSTALL NEEDLE ROLLER BEARINGS. FIRST GEAR.
SYNCHRONIZER RING AND NO.1 HUB SLEEVE TO
OUTPUT SHAFT

(a) Apply MP grease to the needle roller bearings.
(b) Install the 1st gear.
(c) Place the synchronizer ring (for 1st gear)on the gear

and align the ring slots with the shifting keys.
Using SST and a press, install the 1st gear and No.1
hub sleeve.

SST 09316-60010 (09316-00040)

(d)

INSTALL SNAP RING
Select a snap ring that will allow minimum axial play and
install it on the shaft.

1. " " ' _ __ " _ _ 7*1

Mark Thickness mm (in.)

G)1'||'r1UOUJ3>
2 J _

2.80 - 2.85
2.85 — 2.90
2.90 —- 2.95
2.95 — 3.00
3.00 — 3.05
3.05 —- 3.10
3.10 — 3.15

‘ri-q,O. 122

F*\F*\r*\r*-vi,‘

kw

102~0.1122,
-0.1142]

142-0.1161;
0.1161-0.1181}
0.1181-0.1201;

201 -0.1220;
220 - 0.1240)

J
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MEASURE FIRST GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 1st gear thrust clear.-
ance.
Standard clearance: 0.10 — 0.35 mm

(0.0039 — 0.01 38 in.)

INSTALL SPACER. NEEDLE ROLLER BEARING.
SYNCHRONIZER RING, SECOND GEAR AND THIRD
DRIVEN GEAR

(a) Install the spacer.
(b) Apply MP grease to the needle roller bearing.

Place the synchronizer ring (for 2nd gear) on the
gear and align the ring slots with the shifting keys.

(d) Install the 2nd gear.
(e) Using a press, install the 3rd gear.

/"""'\-i O \u-/

MEASURE SECOND GEAR THRUST CLEARANCE

Using a feeler gauge, measure the 2nd gear thrust clear-
ance.
Standard clearance: 0.10 - 0.45 mm

(0.0039 — 0.0177 in.)

INSTALL SPACER AND FOURTH DRIVEN GEAR

(a) Install the spacer.
(b) Using a press, install the 4th driven gear.

INSTALL OUTPUT SHAFT REAR BEARING
Using SST and a press, install the output shaft rear taper
roller bearing.
SST 09506-30012
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Oil Pump

\ Transmission Oil Pump Case . O-Ring on Strainer

O Gasket \

6;

>6
‘<3

-*1

/‘B

"3<3I Q. ~ 6 ~Oil Pump Driven Rotor

6“
I OilPump Drive Rotor

‘ O'l P CovBa“ m 0-, | ump er

. CL “£11 “
0“ \\

41 \ Oil Line Case
%—Spring Holder 07 ‘~~. \ \

“x

‘ l %Relief Valve

Spnng

8 0 2%_,
Ikg-cm (ft-lb,N-m) I : Specified torque Oil Pipe OII Pump Drive G96"
O Non-reusable part MTOGOCL

8 I I DISASSEMBLY OF OIL PUMP
fig‘  1. CHECK OPERATION OF o||. PUMP
r Install the oil pump drive gear to the drive rotor, check
\$\ I that the drive rotor turns smoothly.

/ Q I‘Q (._.)
\ I

E6920

DE 5 2. REMOVE GASKET FROM OIL PUMP CASE

-\ 6%.
_ £69.21
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g g MT0419

0
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I

| I 'II.
I.

I.

I /
g g _ MT041 4

C) O

6.ff -.. Q

6:
MT0415

9
‘B:

__ MT0420

@011-H

W T I if E If I 3. REMOVE OIL STRAINERQ

<-» ~.. ,

 nZ

Remove the bolt and pull out the oil strainer.

4 REMOVE OIL LINE CASE AND OIL PIPE

_ I (a) Using a torx wrench, remove the torx screw and OII

-\ »*'-4* ® If"'@it ‘ &

1'. \ '1 II ll I

line case.

(b) Remove the No.3 oil pipe from the oil line case

E : I (I 5. REMOVE OIL PUMP COVER
®9 I

U
Remove the bolt and the oil pump cover.

6. REMOVE NO.1 RELIEF VALVE ASSEMBLY
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CHECK ROTOR BODY CLEARANCE
(a) Install the oil pump drive gear to the drive rotor.
(b) Using a feeler gauge, measure the body clearance

between the driven rotor and oil pump case.
Standard clearance: 0.10 - 0.16 mm

(0.0039 — 0.0063 in.)
Maximum clearance: 0.30 mm (0.0118 in.)

8. CHECK ROTOR TIP CLEARANCE
(a) Install the oil pump drive gear to the drive rotor.
(b) Using a feeler gauge, measure the tip clearance be-

tween the drive and driven rotors.
Standard clearance: 0.08 — 0.15 mm

(0.0031 - 0.0059 in.)
Maximum clearance: 0.30 mm (0.0118 in.)

9. CHECK SIDE CLEARANCE

Using a precision straight edge and feeler gauge, mea-
sure the side clearance of both rotors.
Standard clearance: 0.03 — 0.08 mm

(0.0012 — 0.0031 in.)
Maximum clearance: 0.15 mm (0.0059 in.)

10. REMOVE OIL PUMP DRIVE ROTOR AND DRIVEN
ROTOR

11 . REMOVE O-RING

Using a screwdriver, remove the O-ring from the oil
pump case.
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Alignment Marks
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9cQ!“rMTO421
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MT042O
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5Q
és”

CD O

Q

ii
MTO415

O ASSEMBLY OF OIL PUMP
(See page MT-33)

 I 1. INSTALL NEW 0-RING
/ ~.(@" (a) Apply the gear oil to a new O-ring.
’ (b) Install a new O-ring to the oil pump case.

I A

2. INSTALL DRIVEN ROTOR AND DRIVE ROTOR

3. INSTALL NO.1 RELIEF VALVE ASSEMBLY
Install the relief valve seat, ball, spring and spring holder
to the oil pump case.

T I II H I I I 4. INSTALLOILPUMP COVER
Temporarily install the bolt.

5. INSTALL OIL LINE CASE
(a) Install the No.3 oil pipe to the oil line case.
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(b) Using a torx wrench, temporarily install the torx
SCl'9W.

I I I ‘ 6. INSTALL OIL STRAINERr) .

I

MT0419
j 7" ’ _ _ _ *4v

\@>N
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 J

MTO417

‘@7Q
CBas Q

\ I

‘ 8.
I

E6920

A 6%
Z-"

E6921

Install the oil strainer to the oil pump case. temporarily
install the bolt.

‘ *0 II I 7. TORQUE OIL PUMP COVER BOLTS AND OIL LINE
CASE TORX SCREW
Torque: 105 kg-cm (8 ft-lb, 10 N-m)

CHECK OPERATION OF OIL PUMP
Insert the oil pump drive gear to the drive rotor, check
that the drive rotor turns smoothly.

9. INSTALL GASKET
Install a new gasket to the oil pump case.
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Shift and Select Lever Shaft
' * ' r " ' 7 **i'

No.2 Shift Inner Lever

F

I No.2 Compression Spring

I No.2 Select Spring Seat

Snap Ring

O Non-reusable part

No.1 Compression Spring. A \ /A

Select Inner Lever I k   I
D

Shift Interlock Plate I .-
I

0 ’9 SX \\~.__\ Control Shaft Cover

5‘) “% I
y C

%— s ' Pi

I . No.1 Shift Inner Lever I /-r

No.1 Select Spring Seat

®“I Dust Boot

Oi Seal I

Slotted pring n
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Shift and Select Lever Shaft

I"__—'7i

E6968

Q

.-‘;.;f-:‘;»~>~(@»

E6969

SI)», e
Ci ‘fife-r=-...

K / /
E6970

DISASSEMBLY OF SHIFT AND SELECT

(a) Using a pin punch and a hammer. drive out the
slotted spring pin from No.2 shift inner lever.

§Li.,; . LEVER SHAFT
1. REMOVE N0.2.SHlFT INNER LEVER

p L

1
\

__ I I (b) Using two screwdrivers and a hammer, remove the
snap ring. .

(c) Remove No.2 select spring seat, No.2 compression
spring and No.2 shift inner lever.
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2. REMOVE SHIFT INTERLOCK PLATE AND NO.1 SHAFT
INNER LEVER
(a) Using a pin punch and hammer, drive out the slotted

spring pin.
(b) Remove the shift interlock plate and No.1 shift inner

Ieven

a Using a pin punch and hammer, drive out the slotted
* _ I 3. REMOVESELECTINNER LEVER

‘V () . .
§ “'1/' '

Q,

O“1

\
\1 I

gW_ _* E6974

JrQ2k._,;!§;;5jN::;L:"
..I[/%.%..&=¢'‘M 0

E6976

9
.‘; /3;‘-5%%

E6977

spring pin.
(b) Remove the select inner lever, No.1 compression

spring and No.1 select spring seat.

4. REMOVE SNAP RING
Using two screwdrivers and hammer, remove the snap
ring.

5. REMOVE CONTROL SHAFT COVER AND DUST BOOT

7 7 7 6. IF NECESSARY, REPLACE CONTROL SHAFT COVER
OIL SEAL

I (a) Using a screwdriver, remove oil seal.

4 ..
n‘1|N

E6979
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"I6
E6981

(b) Using SST and a hammer, drive in a new oil seal.
SST 09620-30010 (09627-30010, 09631-00020)
Oil seal depth: 0 -1.0 mm (0 — 0.039 in.)
(c) Apply MP grease to the oil seal lip.

ASSEMBLY OF SHIFT AND SELECT LEVER
SHAFT
1. APPLY MP GREASE TO PARTS. AS SHOWN

I

I

rm“) *.. . - WI
me‘-@~.@\ ”

@169)‘ \ X“ I

'3 ,6

\ '* IeQ
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E6980
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CE £7
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E6982
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— " \ I
i.-. “I.3),‘IQ!Q / .

E6977

2. INSTALL SHIFT AND SELECT LEVER SHAFT
(a) Install the boot to the control shaft cover, as shown.

(b) Install the shift and select lever shaft to the control
shaft cover.
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INSTALL SNAP RING
Using a brass bar and hammer, install the snap ring and
spring seat.

INSTALL SELECT INNER LEVER
(a) Install the No.1 spring seat, No.1 select spring and

select inner lever, as shown.

(b) Using a pin punch and hammer, drive in the slotted
spring pin.

INSTALL SHIFT INTERLOCK PLATE AND NO.1 SHIFT
INNER LEVER
(a) Install the shift interlock plate and No.1 shift inner

lever

(b) Using a pin punch and hammer, drive in the slotted
spring pin.

(c) Check that the shift interlock plate turns smoothly.
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Q

(Shift and Select Lever Shaft)

6. INSTALL NO.2 SHIFT INNER LEVER

§$_,,,- (a) Install the No.2 shift inner Ie N\ 9» " 7 ver, 0.2 compression
4 spring and No.2 select spring seat, as shown

efife-., ®

i ' g
I

E6988

'31-. -ii?-$

7 7 7777 E6989

Q p an hammer, drive in the slotted
§%_,,, spring pin.

q“l...I|1 ‘Q69WK‘ 1

I ‘ if

\ E6990‘

(b) Install the snap ring.

(c) Using a pin unch d
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Differential Case
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No.2 Differential
I Side Gear Thrust Washer

. O Non-reusable part
7 ‘A’ Precoated part
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Right Case Side Bearing

Q5 =/' _No.2Differential Side Gear Thrust Washer
RIQIIT Side COHICQI Differential Pinion
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Differential Side DIIIBFBRTIHI PIDIOH
Gear Assembly

IS eedomete I 4.
DIf)ive Gear I @ Spider
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ICC I 5,3 DIIIBTGFILIHISB Differential Pinion 7
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‘K @_Differential Pinion 7
N 2 Fr Diff I
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Differential Intermediate Case 99”

II‘ Thrust Washer

o. ont erential
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'~ ""“ ase I FThrust Washer
K Front Differential

‘I0 Pinion Shaft Front Differential
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i DISASSEMBLY OF DIFFERENTIAL CASE
1. REMOVE DIFFERENTIAL LEFT CASE

(a) Remove the sixteen bolts.

9*1

LiU
jag) §'*.=:?91s1s.9}

'w»l£..£4?/

W
K2049

(b) Remove the differential left case up ward.

5-IL4»
- I41/.4.,///g

Illllllll
K2050
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Matchmark l

2. REMOVE RING GEAR
(a) Place the matchmarks on both the differential case

and ring gear.
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_ i E8511

Q-___‘ £6I
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(b) Using a plastic hammer, tap out the ring gear.

‘M’

\~"~\~..,._.~.—.=/’

iii K2051

_.-—-"‘ 3. REMOVE NO.2 DIFFERENTIAL SIDE GEAR THRUST
WASHER AND CONICAL SPRING WASHER
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0 if WWW 4. REMOVE DIFFERENTIAL NO.2 CASE ASSEMBLY
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DISASSEMBLY DIFFERENTIAL NO.2 CASE
(a) Remove the front differential side gear together with

thrust washer.
(b) Remove the front differential side gear thrust washer

from the side gear.

(c) Using snap ring pliers, remove the snap ring.
HINT: Before removing the shaft snap ring, wrap vinyl
tape around the case prevent from damage.

(d) Using a pin punch, push out the three straight pins.

(e) Remove the two front differential pinion shafts and
No.2 front differential pinion shaft.
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(f) Remove the pinion shaft holder, four differential
(_ * __ pinions, pinion thrust washers, front side gear and
§ thrust washer from the differential No.2 case.s ®
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6. REMOVE DIFFERENTIAL INTERMEDIATE CASE

Using a torx wrench, remove the fifteen torx screws and
differential intermediate case.

7. DISASSEMBLY DIFFERENTIAL RIGHT CASE
(a) Remove the differential spider, five pinions, pinion

thrust washers, side gear subassembly, conical
spring washer and No.2 side gear thrust washer.

8. REMOVE SPEEDOMETER DRIVE GEAR
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F A A 9. REMOVE SIDE BEARING
(a) Using a pin punch and hammer, drive out the side

bearing evenly through two holes in the differential
1 _ left case.

I 0" U II‘

1,
. "<66 t l1" 1,1- " L

5:0 1

f E8523

0 if (b) Using a pin punch, hammer and SST, drive out the
. side bearing evenly through four holes in the differ-

ential right case.
sst 09316-60010 (09316-00020)

'r..;1fi::
‘\ _’ I 131159

{i?T’i‘*"
1/

\\.'-E F‘
"Ic%45* INSPECTION OF DIFFERENTIAL CASE

. 1. MEASURE DIFFERENTIAL LEFT CASE
MT0605

' Using a cylinder gauge, measure the inner diameter of the
differential left case bushing.
Standard clearance: A 111.000 — 111.035 mm

._. . . ,1 (4.3701 -7 4.3714 in.)
~ (B 1 6 90.500 - 90.535 mm

I (3.5630 —- 3.5644 in.)§i;ilII-Q)-r Maximum diameter: A 111.060 mm (4.3331 in.)
‘ J I B 90.560 mm (3.5653 in.)
TU :1’ --.0U 2-; Q 2. MEASURE DIFFERENTIAL NO.2 CASE

, p Using a micrometer, measure the outer diameter of differ-
.......-._E8529l- ential No.2 case.

— — 5 Standard clearance: A 110.929— 110.964 mm
(4.3673 — 4.3686 in.)

B 90.429 — 90.464 mm
- (3.5606 - 3.6615 in.)

""3"‘ c 35.000 - 35.025 mm
55, , -  (1.3776 - 1.3769 in.)

‘0.2?‘i 751111-—— ._.. Minimum diameter: A 110.650 mm (4.3642 in.)
B 90.350 mm (3.5571 in.)

Maximum diameter: C 35.030 mm (1.3791 in.)

3. MEASURE CONICAL SPRING WASHER
_ K2058 I

Using a caliper, measure the height of the conical spring
washer.

I I I Standard height:
Left conical spring washer

/7 2.60 — 2.80 mm (0.102 — 0.110 in.)
Right conical spring washer

. l l
I 1.70 - 1.90 mm (0.067 - 0.075 in.)

—_I'""""""""~»,,,,, //\ M i n i mu m heig ht:
I Left conical spring washer

2.50 mm (0.098 in.)
‘ \ Right conical spring washer

E8531. 1.60 mm (0.063 in.)
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(Transmission Case Side)
IF NECESSARY. REPLACE OIL SEAL AND TAPERED
ROLLER BEARING OUTER RACE
(a) Using a screwdriver, remove the oil seal.

(b) Remove the transmission oil baffle.

(c) Using a brass bar and hammer, drive out the bearing
outer race lightly and evenly.

(d) Remove the adjust shim.

,___.;._~_; (e) Install the 6djUS'[ s m.
i A (See page MT-83)

HINT: First select and install a shim of lesser thickness
than before.

(f) Using SST and a press, install the tapered roller
bearing outer race.

SST 09316-60010 (09316-0001009316-00040)
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(g) Install the transmission oil baffle.
HINT: Install the transmission oil baffle projection into

_ , the case side cutout.

LG5
93/166%?4,9

E8567

T (h) Using SST, drive in a new oil seal.,,,_, I 9rg 1 sst 09223-15010
" I ~- (1) Coat the lip of the oil seal with MP grease.

I E .1
I

I \

I ’ \ M
Q /III 1117/J}, . 2

4% llltlt“P 65661
2 W _ —— _-. ~ E2

I U U U if 7 5. (Transfer Case Side)
_ X»,/-3‘/\°x IF NECESSARY, REPLACE TAPERED ROLLER

I--,.--C C €I
‘ti/I-!i !@/..

ggévi)

}';_-II

BEARING OUTER RACE
(a) Using a brass bar and hammer, drive out the bearing

outer race lightly and evenly through the cut-out
portion on the transaxle case.

\

E8528

\|_|
31 lg. At W  

if 6* (b) Using SST and a press, install the tapered roller
bearing outer race

H ssT . ssr 09316-60010 (09316-00010. 09316-00040)

E8532
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ASSEMBLY OF DIFFERENTIAL CASE

1.

H I NT: Coat all of the sliding surface with gear oil before
assembly.

CHECK AND ADJUST CENTER DIFFERENTIAL SIDE
GEAR BACKLASH
(Differential Side Gear Sub Assembly)
(a) Install the No.2 side gear thrust washer, (Temporar-

ily install) 1.0 mm (0.039 in.) size thrust washer,
differential side gear subassembly, spider, five pin-
ions and pinion thrust washers to the differential
right case.

HINT: Thrust washer 1.0 mm (0.039 in.) size is for
check of backlash.

(b) Using a dial indicator, measure the backlash of one
pinion gear while holding the differential side gear
sub assembly toward the case.

Standard backlash: 0.05 - 0.20 mm
(0.0020 - 0.0079 in.)

HINT: Push the pinion gear of the right side of the
differential case.
Referring to the table below, select the No.2 thrust
washer which will ensure that the backlash is within
specification. Try to select a washer of the same size.

Mark Thickness mm (in) I Mark A Thickness mm (in.)
[-. - , , 2 . ..

I .. . |
I

(00453)
(00472;
(00492,
(0.0-512;
(0.0531 1
(0-.0551

0.80 (00315 _ 1.15
0.85 (0.0335, - T .20
0.90 (0.0354‘ - ‘ .25
0.95 (00374, _ ' .30
1.00 (00394) - 1.35
1.05 (00413) - 1.40

1524

1us

J

\;_J= 1.10 (0-.0433) I

To .

CQ4
(“Cc

IOUGO!—7I‘(3GII“|I/

Ccc0IX//I

C/

/
/ / / /

*/

-/

./___

/ 4../"7_

xI 'I

\‘<

Q L.)
-,
"1"

(c) Remove the differential right case.
(No.2 Differential Case)
(a) Install the No.2 side gear thrust washer, (Temporar-

ily install) 1.0 mm (0.039 in.) size thrust washer and
'“" differential No.2 case to the differential left case.

Li

Thrust Washer
Thickness
1 0 mm (0.039 in.)

i i if if K2061

\l
\J (

HINT: Thrust washer 1.0 mm (0.039 in.) size is for
check of backlash.
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(b) Using four transmission case cover bolts, install the
differential intermediate case to the left case.

HINT: Align the alignment marks on the differential left
case and connect the intermediate case.

(c) Install the differential spider, five pinions and pinion
thrust washers to the differential intermediate case.

(d) Using a dial indicator, measure the backlash of one
pinion gear while holding the No.2 differential case.

Standard backlash: 0.05 - 0.20 mm
(0.0020 -- 0.0079 in.)

HINT: Push the pinion gear of the differential interme-
diate case.
Referring to the table below, select the thrust washer
which will ensure that the backlash is within specifica-
tion. Try to select a washer of the same size.

__L . . . ___ z -___. --
IMark Thickness mm (in.) Mark A Thickness mm (in.) =\

I , ,
1 ‘ ‘ ' I

- 0.60 (003151 I - 1.15 (00453)
- 0.65 (0.0335 - 1.20 (0.0472
- 0.90 (00354; _ 1.25 (00492;

kl ~24

- 0.95
- 1.00
— 1.05
- 1.10

II
I

W7-at

ii‘
I

0.03741
0.0394;
0.0413]
0.0433]

1.30
1.35
1.40

I
It

F
II

I

0.0512]
0.0531 ]
0.0551 ]

--

I /l .

-._

r——~——-___J

7<I4_1_\~“°

I
“~40

K2065

(c) Remove the differential case.

ASSEMBLY DIFFERENTIAL RIGHT CASE
(a) Install the No.2 side gear thrust washer (previously

selected), conical spring washer and differential
side gear subassembly to the right case.

HINT: Be careful not to mistake the direction of conical
spring washer.
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(b) Install the differential spider, five pinion and pinion
thrust washers to the differential right case.

INSTALL SPEEDOMETER DRIVE GEAR
Install the speedometer drive gear to the differential right
case.

INSTALL DIFFERENTIAL INTERMEDIATE CASE

(a) Align the alignment marks on the right case and
connect the intermediate case.

(b) Install the fifteen torx screws. Using a torx wrench,
tighten the screws uniformly and a little at a time in
succession. Torque the screws.

Torque: 640 kg-cm (46 ft-lb, 63 N-m)

CHECK AND ADJUST FRONT SIDE GEAR BACKLASH
(Differential No.2 Case)
(a) Install the front differential side gear thrust washer,

side gear, pinion shaft holder, four pinions and
thrust washers.

(b) Fit No.2 case pin hole and pinion shaft pin hole.
install the No.2 pinion shaft and two pinion shafts to
the No.2 case.

(c) Install the three straight pins.
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(d) Using a dial indicator, measure the backlash of one
pinion gear while holding the front differential side
gear toward the case.

Standard backlash: 0.05 - 0.20 mm
(0.0020 — 0.0079 in.)

HINT: Do not mount the surface of No.2 differential
case which contacts with bushing in a vise.
Referring to the table below, select the thrust washer
which will ensure that the backlash is within specifica-
tion. Try to select a washer of the same size.

Mark y Thickness mm (in.)

" .00 10.0394
.05 0.0413]

' .10 (00433)
’ .15 (0.045

-r11-110000

\

.583,
' .20 (00472)

. " .25 ([00492]CD

E INSTALL SNAP RING
Qw Vinyl Tape

33:6;
Wff3

@9006

“Ki-I

Thrust Washer
Thickness
10mm (0039 tn)

Using snap ring pliers, install the shaft snap ring toward
as shown.
HINT: Before installing the shaft snap ring, wrap vinyl
tape around the case prevent from damage.

CHECK AND ADJUST FRONT DIFFERENTIAL SIDE
GEAR THRUST CLEARANCE
(Differential Left Case)

(a) Install the No.2 side gear thrust washer, (Temporar-
ily install) 1.0 mm (0.039 in.) size No.2 side gear
thrust washer, front differential side gear thrust
washer, side gear and No.2 case assembly.

H I NT: Engage the front differential side gear and pinion
gear of No.2 case.
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(b) Using a dial indicator, measure the thrust clearance
of front differential side gear while holding the No.2
case on the left side.

Standard clearance: 0.14 — 0.21 mm
(0.006 — 0.008 in.)

HINT: Turning the side gear a bit, check the maximum
value of thrust clearance.
Referring to the table below, select the thrust washer
which will ensure that the thrust clearance within speci-
fication. Try to select a washer of the same size.

Mark Thickness mm (in.) Mark Thickness mm (in.) l

mUOw1>

0.95 (00374) I 1.20 (00472) .1
1 (00394 1.25 (00492) ..00
1 .05 (0.04‘l3‘ 1.30 (0.0512)
" .10 (0.0433 1.35 (0.0531)I-IC)"r|

L

1.15 (00453 1.40 (0.0551)
-- - __ -- -- .2

7<

/

K2071

-433%? .3‘- 35'“¢-<3

E715:-nu?’

\*";-£30 E E

Q2 Q0 §
’ Q,/J

Q“, ,-ta.
K2074

(c) Remove the differential left case.

ASSEMBLY DIFFERENTIAL LEFT CASE
(a) Install the No.2 side gear thrust washer (previously

selected) and conical spring washer to the left case.
HINT: Be careful not to mistake the direction of conical
spring washer.

(b) Install the front differential side gear thrust washer
and side gear to the left case.

(c) Install the differential No.2 case assembly.
HINT: Engage the front differential side gear and pinion
gear of No.2 case.

(d) Turning the differential No.2 case, check the turns
smoothly.
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A T A T A (e) lnstall the intermediate case to the differential left

(@ , J_%=-==-“==-=:-1-_-*=.;=,-;=="Q Q S *5"
Q 9 9 95° * ._

l Q/ ___,__.
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Matchmarks 6if J MT06 0

100°C

TL 1; :5;-> » FV —~——vw 53¢) C 
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Q In In l
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Matcmarks
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l‘4".\,;,€#'¢T-.>~t A
I. wL

K2076

sst :9
\ H ‘P - r

7r
Iii

sst

/TV
K2077

C886.

H I NT: Align the matchmarks on the differential left case
and connect the intermediate case.

INSTALL RING GEAR
(a) Clean the contact surface of the differential left case.
(b) ' Heat the ring gearto about 100 °C (212 °F) in an oil

bath.
NOTICE: Do not heat the ring gear above 110 °C (230OF)

(c) Clean the contact surface of the ring gear with
cleaning solvent.

(d) Then quickly install the ring gear on the differential
case.

HINT: Align the matchmarks on the differential left case
and connect the ring gear.
(e) Install the sixteen set bolts. Tighten the set bolts

uniformly and a little at a time in succession. Torque
the bolts.

Torque: 1260 kg-cm (91 ft-lb. 124 N-m)

INSTALL SIDE BEARING
Using SST and a press, install the side bearing to the
differential case.
SST 09316-20011 and 09316-60010 (09316-00010)

ADJUST OUTPUT SHAFT PRELOAD
(See page MT-84)
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' I I O I If If 12. INSTALL DIFFERENTIAL CASE ASSEMBLY

Install the differential case assembly to the transaxle
case.

13. INSTALL OUTPUT SHAFT ASSEMBLY

Lift up the differential case. install the output shaft as-
sembly.

14. INSTALL TRANSMISSION CASE
(a) Install the transmission case.
HINT: If necessary, tap on the case with a plastic ham-
mer.
(b) Install and torque the seventeen bolts.
Torque: 300 kg-cm (22 ft-lb, 29 N-m)

15. INSTALL OUTPUT SHAFT REAR TAPERED ROLLER
BEARING OUTER RACE

16. INSTALL ADJUST SHIM
(See page MT-83)
HINT: Install the previously selected shim.
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18.

PM "7 7 7* ' 17. INSTALL REAR BEARING RETAINER

Using a torx wrench, install and torque the seven torx
screws.
Torque: 430 kg-cm (31 ft-lb, 42 N-m)

ADJUST DIFFERENTIAL CASE PRELOAD
(a) Install the new lock nut to the output shaft.
(b) Turn the output shaft right and left two or three

times to allow the bearings to settle.
(c) Using a torque wrench, measure the preload.
Preload (at starting):

New bearing
Add output shaft preload

1.9 — 3.7 kg-cm
(1.6 - 3.2 in.-lb. 0.2 — 0.4 N-m)

Reused bearing
Add output shaft preload

1.2 — 2.3 kg-cm
(1.0 — 2.0 in.-lb, 0.1- 0.2 N-m)

If the preload is not within specification. select the thrust
washers.
HINT: The preload will change about 1.3 kg-cm (1.13
in.-lb, 0.13 N-m) with each shim thickness.

Mark y Thickness mm (in.) Mark Thickness mm (in.)
__. ?_ fr if .. . 7 if _

0/\
7c':©,.. \\l%-—'@§%uI@QC/@c C\.69 \‘l'

_/

U
E8762

O0*4CD(DJ5OJB3-*CD

(0-0.0787) 31 A 2.45 (0.0965; A
(0.080?) 2.50 (009641><.O

2.00
. I 2.05

 2.10 (0.062?) CD 2.55
2.60
2.65
2.70
2.75
2.80
2.8532G3‘TIn1C3(3

2.15 110.0846 I
2.20 110.0866
2.26 (00686,
2.30 (009061

I 2.35 (00925
2.40 (0.0945)

((1

T5O3'55?
(0.

" 024‘

‘ 083]
1

004]

on °9.E-*3-
04
0

102;
122;

~ 1"‘ )),_,}:—@'I:

W) H _ K2079 )1

20.

I weK

M 19.

I 21.

REMOVE REAR BEARING RETAINER

Using torx wrench, remove the seven torx screws and
rear bearing retainer.

REMOVE ADJUST SHIM

REMOVE TRANSMISSION CASE
Remove the seventeen bolts and tap off the case with a
plastic hammer.
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22. REMOVE OUTPUT SHAFT ASSEMBLY

23. REMOVE DIFFERENTIAL CASE ASSEMBLY
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Transfer

Adjusting Shim O O-Ring
Pinion Bearing Cage F .....-iii?

all0 O-Ring I -.
Transfer Oil Tube LT

’! '3% 0 Oil Seal
3 "H -:.-/

‘ll % fit? Driven Pinion Bearing D)/namlc Damper

Differential Bearing  M
Adjusting Nut X“ -. X . * PIU9

__ \‘~\ Q @—l 16002.16) I
Bearing Outer Race 5 4’ “ .._ S I *--- N ea

“‘ “ .._ §———Spring Transfer

J

“ -~ Ball-—-O I Inspection Hole
II"'

\\\“710?.s:6%:-.-..6:Q. <4’
-. X 1 I

\ ‘~ R R A’ J / ,

- “- I@ /"’Bearing Outer Race H ,~’

. OH Sea‘ Plate Washer // /., at
'.- ,2.-I _, 0 W 5

Transfer Left Case / 4 g ' “‘ _ _ _
. Snap Ring “- = Kt C Differential Lock Shift
I \ ‘~ C C ~'*'I'rq ‘/

Differential Side Gear E;
Shaft Holder mug Q " Differential Lock

I ,2: |

. I Transfer Shift Inner Lever $2‘ S eeve
I . 1'

' Transfer Case E-Ring  Transfer C359 Upper COVBT

r Upper Cover Bush-@ J ’, §. Q) \ i H

(®@ / % "
Side Gear -1 I i‘ -,5 _
Shaft Holder K. 0' Sea /’ --v Transfer Shift Lever Shaft Assembly
Bearing Q I. ,.’ / _,’ Q Oil Seal

Snap Ring———@ /‘<\ C
. . r _ ("P0Adjusting Nut Lock Plate /_ r‘

‘Kg _. F‘ ix X “~
l ,- '__’/ (if)

’ “ I C Differential Lock Shift
yam“ Fork Shaft

'--._.,

6
.5)

"k Transfer Right Case

[kg-cm(ft-lb, N-m) I : Specified torque
I O Non-reusable part

Ring Gear Mounting -~- C
Case Assembly J °"e'

1 it Precoated part y K2111
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DISASSEM BLY OF TRANSFER COMPONENT
PARTS

Q 1. REMOVE DYNAMIC DAMPER
Remove the four bolts and dynamic damper.

2. REMOVE EXTENSION HOUSING
l, \ (a) Remove the four bolts and tap off the housing with

" a plastic hammer

K
K2134

Q//X 1»11$1’°‘K/?
6

*1]!Z.» (“D

Q

9 Q

- :..F?“e» / . ' . .' Q , V. (b) Remove the O-ring from the extension housing.
Q, O 1‘ ' /

._. 2 91-W I‘ ...

l|I’ \ 5 Q , \
/

3. REMOVE TRANSFER CASE COVER
(a) Remove the five bolts.
(b) Remove the case cover and gasket.

f/tits'0

1_. . 1

1 4. REMOVE SHIFT LEVER SHAFT AND INNER LEVER
2.2..“ /M (a) Remove the E-rin

"I
In
° 

#-==:I¢

g K2713

I T T T;,YT’ Q "ilk A (b) Remove the shift lever shaft and inner lever.
_. T_ _j.» . M J 4-"\_

.(_ -'7 --- —\‘ Q; I I

2 . I
*4... F‘ |.—’_5.__‘ X-‘SI

Q T’ i”

§g%
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I-—--———i_ '.

if I1 ‘I Cl G //l Q ‘

Q Q90 § 1
.0‘ 6 1

1%/>10?? 3
\J_.

\~._/3?-

~..____

5. REMOVE TRANSFER CASE UPPER BUSHING

\

K2139
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6. REMOVE PLUG. SEAT. SPRING AND LOCKING BALL

l ,1 \ A (a) Using SST, remove the plug.
ll O '\

"’4‘h "ltE5lHg||n

J SST l "
l mo I

Q .

SST 09313-30021

(b) Using a magnetic finger, remove the seat, spring and
‘gs ““"T’f\ ball.
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REMOVE DIFFERENTIAL LOCK SHIFT FORK AND
SHIFT FORK SHAFT
(a) Using SST, remove the plug.
SST 09043-38100

F if O if (b) Remove the set bolt.
Q (c) Remove the differential lock sleeve and shift fork.
_--

1

‘

-H‘-\-. ' O i \._.|""*““"" l
K2714

O O if O (d) Pull out the shift fork shaft.
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8. REMOVE SIDE GEAR SHAFT HOLDER
.~Hm £3 Q] "~H and hammer, remove th

seal.
0 i (a) Using a screwdriver
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(b) Using snap ring pliers, remove the snap ring.
I Q “~~~1...(D (D Ha .

L O Q) ~~ N X I/{H I,I K@ //" {E”)@ L §

”\>.
(c) Remove the shaft holder.

CHECK PRELOAD

g (a) Using and a spring tension gauge, measure the
driven pinion prelo da of the backlash between the
driven pinion and ring gear.

SST 09326-20011
Preload (at starting): 0.9 — 1.4 kg

(2-3lb.9—14N)
(b) U"/ h sing SST and a sprin tg ension gauge, measure the

total preload.
K2151L

C‘ --.

G

I

L~J . L'

Z_/ll?\IfL

_-QI

(at starting)'
i /lf/ {ll /I] l\(j

T C3

( d driven pinion preload
ii 0 5

U

‘-. Q.. ~i
K2150,

SST 09326-20011
Total preload

.-0.9 kg (1 —2lb. 5—9N)
l_mT I 10. REMOVE TRANS
@o/

U / "-

FER INSPECTION HO LE COVER
Remove the three bolts and a cover.

n| :5: l

e oil
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CHECK RING GEAR BACKLASH
Using a dial indicator, measure the ring gear backlash.
Backlash: 0.13 - 0.18 mm (0.0051 - 0.0071 in.)

CHECK TOOTH CONTACT (See page MT-77)

REMOVE DRIVEN PINION BEARING CAGE
ASSEMBLY
(a) Remove the six bolts and tap off the bearing cage

assembly with a plastic hammer.
(b) Remove the O-ring from the driven pinion bearing

cage.

REMOVE TRANSFER RIGHT CASE
Remove the twelve bolts and tap off the case with a
plastic hammer.

REMOVE RING GEAR MOUNTING CASE ASSEMBLY

T T 16. REMOVE ADJUSTING NUT LOCK PLATE
Using snap ring pliers, remove the lock plate from the
transfer right case.
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5 17 IF NECESSARY. REPLACE EXTENSION HOUSING OIL
SEAL
(a) Using a screwdriver, remove the oil seal.

Z'—

(D U) -I
, 152504

iIT1ITI_

K2189
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xfilég 0'” CZ
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6‘§§-2%
/-0

Q.- .17”4
K2144

(b) Using SST and a hammer, drive in a new oil seal.
SST 09325-20010
Oil seal depth: 1.1 — 1.9 mm (0.043 - 0.075 in.)
(c) Coat the lip of oil seal with MP grease.

IF NECESSARY. REPLACE DIFFERENTIAL LOCK SHIFT
LEVER SHAFT OIL SEAL
(a) Using a screwdriver, remove the oil seal.

(b) Coat the lip of oil seal with MP grease.
(c) Using SST and a hammer, drive in a new oil seal.
SST 09620-30010 (09625-30010, 09631-00020)
Oil seal depth: 1.0 — 2.0 mm (0.039 - 0.079 in.)

IF NECESSARY, REPLACE SHIFT FORK SHAFT OIL
SEAL
(a) Using a screwdriver and hammer, remove the oil

seal.
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r0TIT
SST

Q 0

. — 9.5 mm
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i] mi
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K2148
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K2176
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_ inf K2148

(b) Coat the lip of the oil seal with MP grease.
(c) Using SST and a hammer, drive in a new oil seal as

shown.
SST 09620-30010 (09625-30010, 09631-00020)
Oil seal height: 8.5 ~ 9.5 mm (0.335 — 0.374 in.)

IF NECESSARY, REPLACE SIDE GEAR SHAFT HOLDER
BEARING
(a) Using snap ring pliers, remove the snap ring.

(b) Using a press, remove the bearing from the side gear
shaft holder.

(c) Using SST and a press, install a new bearing as
shown.

SST 09316-60010 (09316-00010)

(d) Using snap ring pliers, install the snap ring.
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1 l
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T 21. IF NECESSARY. REPLACE TRANSFER OIL TUBE

(a) Remove the bolt and oil tube.

<(rf at
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ifli-- >6l /Qt.-;.r -*4\
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(b) Using a screwdriver, remove the cushion.
0/

/{K

_ K2157‘

--..__

"————_.___

fi

5 T WT" (c) Install a new cushion.
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T T 5 ‘ (d) Install the oil tube.
(e) Install and torque the bolt.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)
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T T l 22. IF NECESSARY, REPLACE RING GEAR MOUNTING
CASE SIDE BEARING OUTER RACE

\ 7L ‘ (Transfer Right Case)
Q/V \ ‘Em I If (a) Using SST, turn the bearing 8CIjUSIlflg nut, remove

cl I Q9) II the outer race and bearing adjusting nut.
/ 7Q  , l sst 09318-20010/ ,

}j/ -/, /I / "T

-
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before.
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(b) Install the bearing adjusting nut until it touches the
lip of the case.

HINT: If the nut is difficult to turn, use SST (09318-
20010)

(c) Using SST and a press, install the bearing outer race
until it is almost touching the bearing adjusting nut.

SST 09608-35014 (09608-06020, 09608-06180)

(Transfer Left Case)
(a) Using a brass bar and hammer, drive out the bearing

outer race lightly and evenly.
(b) Remove the plate washer.

(c) Install the plate washer.

U ‘ (d) Using SST and a press, install the outer race.
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SST ' "
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SST 09316-60010 (09316-00010, 09316-00060)
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DRIVEN PINION BEARING CAGE ASSEMBLY

(get
X ‘R.

‘X.
‘X.
_/‘>

S Transfer Driven Pinion , / ’

l T M

‘\‘\\'\\\

I / Driven Pinion Rear
Driven Pinion Front f ‘T
Bearing

Transfer Pinion Cage

P O Non-reusable part

l

"1

in
/I f Bearing

‘Z fl X
'“-.

‘R
"‘-.

'\
‘H.

‘M

fr
‘M.-P’

O Lock Nut
{ See page MT-70 1 1

Transfer Pinion Bearing Spacer *

f i 4”*i i * * **if 4K211O(

if W K2099

DISASSEMBLY OF DRIVEN PINIONs *\\\( }\_< BEARING CAGE
SST 1

, ' 1. REMOVE LOCK NUT
 . ‘ (a) Unstake the lock nut.
/ "' Q (b) Using SST, remove the lock nut.

\ SST 09326-20011

\ \ \
-.________.4

[W

,_, ~_.-

9.

::I'liI’|| I 1 .—
\..J

J

‘ 2. REMOVE DRIVEN PINION
Using a press, remove the driven pinion, rear bearing and
spacen

_ K2100)
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IF NECESSARY, REPLACE DRIVEN PINION FRONT
BEARING
(a) Using SST and a press, remove the front bearing.
SST 09950-00020

(b) Using SST and a press, install the front bearing.
SST 09316-60010 (09316-00050)

IF NECESSARY, REPLACE FRONT AND REAR
BEARING OUTER RACE

(a) Using a brass bar and hammer, drive out the bearing
outer race lightly and evenly.

(b) Using SST and a press, install the front bearing
outer race.

SST 09608-35014 (09608-06020, 09608-06120)

(c) Using SST and a press, install the rear bearing outer
race.

SST 09550-10012 (09252-10010, 09555-10010)

2 i ASSEMBLY OF DRIVEN PINION BEARING
CAGE

HINT: Coat all of the sliding and rotating surface with
gear oil before assembly.

INSTALL DRIVEN PINION BEARING CAGE
(a) Install the new bearing spacer.
HINT: Insert the spacer with the smaller facing up-
wards.
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MT-70 MANUAL TRANSAXLE — Component Parts (Transfer)

(b) Using SST and a press, install the rear bearing.
HINT: Press down until the pinion can just move
slightly up and down.

ADJUST DRIVEN PINION PRELOAD
(a) Using SST, install and torque the new lock nut.
SST 09326-20011
Torque: 1,000 kg-cm (72 ft-lb, 98 N-m)
HINT: Use a torque wrench with a fulcrum length of 50
cm (19.69 in.)

(b) Using SST and spring tension gauge, measure the
driven pinion preload.

HINT: Turn the driven pinion right and left two or three
times to allow the bearing to settle.
Preload (at starting):

New bearing 1.8 — 2.9 kg
(4.0 — 6.4 lb, 17.7 - 28.4 N)

Reused bearing 0.9 -1.4 kg
(1.1 - 2.0 lb, 4.9 — 8.8 N)

0 If preload is greater than specification, replace the
bearing spacer.

0 If preload is less than specification, retighten the nut 5
— 10° at a time until the specified preload is reached.

If the maximum torque is exceed while retightening the
nut, replace the bearing spacer and repeat the preload
procedure. Do not back off the pinion nut to reduce the
preload.
Maximum torque: 2,200 kg-cm (159 ft-lb, 216 N-m)

STAKE LOCK NUT
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RING GEAR MOUNTING CASE ASSEMBLY

0%

">95% 'e\T8

I" Right Side Bearing

2 050ft . . .Q, Ring Gear Mounting Right Case Assembly

‘\I /)5]
- 1 '9 - e Snap RingoQ

No.2 Differential Side Gear
985 (71 97) Intermediate Shaft 
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WasherAi

Center Differential
Control Coupling Assembly 9

Washer r

/////37 Ring Gear Mounting

6°?’‘Rog /x\

/o/\-» \

I ff L

Left Case Assembly

I Ii 3»-{K Transfer

. lkg-cm (ft-lb, N-mfl :

‘,5, I‘ Ring Gear

§ Q?4‘ Left Side
‘JP I‘ G? Bearing

Specified torque j 7 (H i W 52,12

I

(giqgfiglnI Qzj//
‘%-:5\""?..r

\.o?“
Q.
/I

if DISASSEMBLY OF RING GEAR MOUNTING
CASE

T 1. REMOVE RING GEAR MOUNTING RIGHT CASE
Remove twelve bolts and right case.

W K2638

I 2. REMOVE CENTER DIFFERENTIAL CONTROL

///5°'...?%°\\

u '~ \
__ (—) U1.)

' €%!!s‘L;)I

COUPLING
at _. (a) Remove the control coupling form the left case.

.. T\ (b) Remove the two washers from the control coupling

K2114
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I U Matchmarks

S 1
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(c) Using a snap ring pliers, remove the snap ring and
No.2 intermediate shaft.

_‘ 3. REMOVE MOUNTING CASE SIDE BEARING
_§\ (Right Case Side) .

é 6-~ __§ Using SST, remove the side bearing.
SST 09950-20017

(Left Case Side)
Q§\’_ Using SST, remove the side bearing.

-_--- -- sst 09950-20017
//T _..,- - “IOK ‘Q0 r'a _ mi

CHECK RING GEAR RUNOUT
(a) Install the mounting right case to the left case.
(b) Using a dial indicator, check the ring gear runout.
Maximum runout: 0.1 mm (0.004 in.)
(c) Remove the mounting right case from the left case.

REMOVE RING GEAR
(a) Place the matchmarks on both the mounting left

case and ring gear.
(b) Using a plastic hammer, tap out the ring gear.
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INSPECTION OF RING GEAR MOUNTING
CASE
1

2.

3.

MEASURE RING GEAR MOUNTING CASE
(a) Using a cylinder gauge, measure the inner diameter

of the mounting right case bushing.
Standard diameter: 69.000 — 69.035 mm

(2.7165 — 2.7179 in.)
Maximum diameter: 69.060 mm (2.7189 in.)

(b) Using a cylinder gauge, measure the inner diameter
of the mounting left case bushing.

Standard diameter: 69.000 - 69.035 mm
(2.7165 — 2.7179 in.)

Maximum diameter: 69.060 mm (2.7189 in.)

CHECK RING GEAR MOUNTING CASE RUNOUT
HINT: Perform only when the limit is exceeded in the
ring gear runout inspection.
(a) Using six bolts (Diameter 8 mm, Pitch 1.25 mm),

install the mounting right case to the left case.
HINT: Align the matchmarks on the right case and con-
nect the left case.

(b) Using a dial indicator, check the mounting case
runout

Maximum runout: 0.1 mm (0.004 in.)
(c) Remove the six bolts.
(d) Remove the mounting right case from the left case.

MEASURE WASHER
Using a micrometer, measure the two washers thickness.
Standard thickness: 1.49 - 1.51 mm

(0.0587 — 0.0594 in.)
Minimum thickness: 1.45 mm (0.0571 in.)
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T I U In I ASSEMBLY OF RING GEAR MOUNTING
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CASE
INSTALL RING GEAR
(a) Clean the contact surface of the mounting left case.
(b) Heat the ring gear to about 100 °C (212 °F) in an oil

bath.
NOTICE: Do not heat the ring gear above 110 °C (230
°F).
(c) Clean the contact surface of the ring gear with

cleaning solvent.
(d) Turn quickly install the ring gear on the mounting

left case.
HINT: Align the matchmarks on the mounting left case
and connect the ring gear.

2. CHECK RING GEAR RUNOUT
(See page MT-72)

3. INSTALL MOUNTING CASE SIDE BEARING
(Right Case Side)
Using SST and a press, install the side bearing.
SST 09309-36010, 09316-20011
(Left Case Side)
Using SST and a press, install the side bearing.
SST 09309-36010, 09316-20011

4. INSTALL CENTER DIFFERENTIAL CONTROL
COUPLING
(a) Insert the No.2 intermediate shaft to the center dif-

ferential control coupling.
(b) Using snap ring pliers, install the snap ring.

(c) Install the two washers to the center differential
conuolcouphng.
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T (d) Install the center differential control coupling to the
T left case.
--- I HINT: Do not drop the washer.
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I 5. INSTALL RING GEAR MOUNTING RIGHT CASE

(a) Install the right case to the left case.
I T“ (b) Install and torque the twelve bolts.

/14!
L.)

K2640

__,_.-—~___-—

Torque: 985 kg-cm (71 ft-lb, 97 N-m)
HINT: Align the matchmarks on the left case and con-
nect the right case.

S I I ASSEMBLY OF TRANSFER COMPONENT

K‘)e O_,_.,\

0 PARTS
(See page MT-59)

HINT: Coat all of the sliding and rotating surface with
gear oil before assembly.

1. ADJUST RING GEAR BACKLASH
(a) Install the adjusting shim to the driven pinion bear-

»- I ing cage assembly.
K2164

T‘ 1* " HINT: First install a shim of the same thickness as be-

_|

W .
‘i

4 " I ‘I \\ I (b) Install the driven pinion bearing cage assembly to
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the transfer left case.
(c) Install and torque the six bolts.
Torque: 400 kg-cm (29 ft-lb. 39 N-m)
HINT: Do not install the O-ring.

T I I I \_ (d) Install the ring gear mounting case assembly to the
'“\
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transfer left case.
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K2161 l Mark Thickness mm (in.) Mark Thickness mm (in.)

(e) Using a dial indicator, measure the ring gear back-
lash.

Backlash: 0.13 — 0.18 mm (0.0051 — 0.0071 in.)
(f) Referring to the table below. select the plate washer

which will ensure that the backlash is within speci-
fication. Try to select a washer of the same size.

HINT: The backlash will change about 0.02 mm
(0.0008 in.) with each shim thickness.

%\-|O5U1#013|\-7-‘

_\44A1A\444(.Q@\.|O3CT|-F§(.AJ

2.13 l{O.0839Jl 2.49 (CD980)
2.16 i[l§'.Cl850]l 2.52 i[0.0992jl

2.19 l[lU|.Cl862]I 2.55‘ (0.1 004)

2.22 +[Ql.C'874]l A 2.58 (010161!

2.25 l[Cl.l§'886]l 2.61 (01028)

2.28 l[C'.@'898jl 2.64 l[0.1039]l
1 2.31 l:l§'.lUl909]+ 2.67 l[0/1051]

2.34 l:lC'.|3i921:l 20 2.70 (01063)
9 2.37 (l@'.0933]l 21 2.73 l[0.1075:l

10 2.40 l[Cl.094-5]! 22 2.76 (0.1 O87)

11 2.43 l[lQl.0957]l 23 2.79 (0.1 O98)

12 2.46 l{0.09ss;l 24 1 2.82 (01110)

ADJUST TOTAL PRELOAD
wk (a) Install the transfer ri ht case9/

F\‘€>‘\)\

Yiiiii
.,KV LA g .

(b) Install and torque the twelve bolts.
Torque: 450 kg-cm (33 ft-lb. 44 N-m)

Q7/Q9

it
of- , \/

MQ
j K2168

(D

SST Q J

(c) Adjust the total preload by tightening the bearing
adjusting nut.

Using SST, tightening the adjusting nut.
SST 09318-20010
HINT: Measure the preload while tightening the ad-
justing nut a little at a time.

6//I1“
..../

Ea:N/
\ O

nrw O

\
\o

Gc‘.%_ oL/E‘Ti///x

L

%Q/f’)\¢~ 1%Q I O

(d) Using SST and a spring tension gauge, measure the
total preload.

SST 09326-20011
Preload (at starting):

New bearing
Add driven pinion preload 1.3 — 1.4 kg

(2.9 — 3.1 lb.
13 - 14 N)

Reused bearing
Add driven pinion preload 0.5 — 0.9 kg

(1 — 2 lb.
5 —~ 9 N)

HINT: Turn the output shaft counterclockwise and
clockwise several times.T?2 (e) When the standard value for total preload i_s ex-

ceeded, remove the transfer right_case,._ push in the
adjusting nut and outer race. Again adjust the total
preload.
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P A 3. CHECK RING GEAR BACKLASH

/ .Lli

L:fI_L_f:{_;i:éi
2--*//_\_

‘~T'_~'X"
‘Q

it c
u

1..

__,_

..-

C’

T --_

ii r

7

...I..@;i3l- .qy* @

'“"i
1

K2170

/ l
_-—~“"dd—F—-—J—FF"

L4 8/, F?/B
//’

O

\

\\\__ I

T |

._\\

-/"7---._“\

\\

4’O

. 4.

l \]( i

_ ii “ l
// L \ ~ l

. /.
L i i W ' K21 71

(a) Using a dial indicator, measure the ring gear back-
lash.

Backlash: 0.13 — 0.18 mm (0.0051 — 0.0071 in.)
(b) When the backlash is outside the standard value,

select a different plate washer to the one selected
step 2. Again adjust the backlash and total preload.

CH ECK TOOTH CONTACT
(a) Coat 3 or 4 teeth at four different position on the

ring gear with red lead.
(b) Rotate the ring gear, inspect the teeth pattern.

Proper Contact

18~*'\
. I

i _ i i 7 i T MWMTO373

\5‘
\ t‘ "1'\'|lI~'I

i

Heel Contact F488 Contact
\_ _ \ ‘___ ca" I"\'J""

 4 ff.

S T ,

Select an adjusting shim that will bring the
drive pinion closer to the ring gear.

1il// ;1ll/ :81

Toe Contact Flank Control

Select an adjusting shim that will shift the
drive pinion away from the ring gear. MT0371 W037;

(c) If the teeth are not contacting properly, again select
the proper shim and plate.

Mark Thickness mm (in.) Mark Thickness mm (in.)

Unear- <-IC)"n
99

0.30
0.33
0.36
0.39

(0.0118) 0.45 (0.017?) 1
(0.0130) 0.48 (0.0189)
(0.0142) (0.0201)
(00154) (00213)i A 0.54

ITI F. 0.42 (00185) ~ 0.57 (0.0224)
_ .77 l . _ _ _____ .
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5. REMOVE RING GEAR MOUNTING CASE ASSEMBLY
(a) Remove the twelve bolts and transfer right case.

(b) Remove the ring gear mounting case assembly.

6. REMOVE DRIVEN PINION BEARING CAGE
ASSEMBLY
Remove the six bolts and bearing cage assembly.

7.. INSTALL DRIVEN PINION BEARING CAGE ASSEMBLY
(a) Coat the O-ring with gear oil.
(b) Install the O-ring to the driven pinion bearing cage.
(c) Install the driven pinion bearing cage with the ad-

justing shim (previously selected) to the transfer left
case.

(d) Install and torque the six bolts.
Torque: 400 kg-cm (29 ft-lb, 39 N-m)

8. INSTALL RING GEAR MOUNTING CASE ASSEMBLY
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T INSTALL TRANSFER RIGHT CASE

Seal Breadth
Approx 1 mm
(0 04 in )

1&4.
.25 i$1.8K15

__ iiq Ql_ J

(a) Remove any packing material and be careful not to
drop oil on the contacting surfaces of the transfer
left case or right case.

(b) Apply seal packing to the transfer left case as shown
in the figure.

Seal packing: Part No. 08826-00090. THREE BOND
1281 or equivalent

HINT: Install the transfer right case as soon as the seal
packing is applied.

- (c) Apply sealant to the bolt threads.

*1TD 88Q 1
5f{§fé/ 0

5?)

5” Q? /2
L“ -

Q/42$ \\§-q/ lama.’

- fi->4
§\“*W20 £3 ®
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f\ x»~
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_,_fi——

f)5983 Q-/<-A-41..1-22*8*/(<8
\§»iIP

"\\

*-C 8? /EB

E_{/T8 fig.
/2ii.r8.\

X1.

_J--1 “LBJ

Sealant: Part No. 08833-00080. THREE BOND 1344.
LOCTITE 242 or equivalent

(d) Install and torque the twelve bolts.
Torque: 450 kg-cm (33 ft-lb, 44 N-m)

CHECK TOTAL PRELOAD
(See page MT-76)

INSTALL ADJUSTING NUT LOCK PLATE

Using snap ring pliers, install the lock plate so that the
projection from the lock plate fits properly into the
groove of the adjusting nut.
HINT: Choose one of the two types of lock plate can be
installed, tighten the adjusting nut to the minimum limit.

INSTALL SIDE GEAR SHAFT HOLDER
(a) Install the side gear shaft holder to the transfer right

C888.

(b) Using snap ring pliers, install the snap ring.

INSTALL OIL SEAL
(a) Coat the lip of the oil seal with MP grease.
(b) Using a brass bar and hammer, drive in a new oil

seal.
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INSTALL TRANSFER INSPECTION HOLE COVER

(a) Remove any packing material and be careful not to
drop oil on the contacting surfaces of transfer left
case or transfer inspection hole cover.

(b) Apply seal packing to the transfer left case as shown
in the figure.

Seal packing: Part No. 08826-00090, THREE BOND
1281 or equivalent

HINT: Install the transfer inspection hole cover as soon
as the seal packing is applied.
(c) Install and torque the three bolts.
Torque: 160 kg-cm (12 ft-lb. 16 N-m)

T T T T2 I 15. INSTALL DIFFERENTIAL LOCK SHIFT FORK SHAFT

(a) Install the differential lock sleeve with shift fork.
(b) Install the shift fork shaft to the transfer case.
(0) Install and torque the bolt.
Torque: 160 kg-cm (12 ft-lb, 16 N-m)

(d) Install the transfer case upper cover bushing.

(e) Install the inner lever in the shift fork shaft groove
Insert the shift lever shaft and install the E ring.
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if if if 5 if i (f) Using SST, install and torque the plug.
<5, ,/5AM SST 09043-38100> L A .tlio Torque: 400 kg-cm (29 ft-lb. 39 N-m)

. ~~» SST

AZ
I T)--=1

\u

i W _ K2183

8 8 E 16. INSTALL LOCKING BALL, SPRING, SEAT AND PLUG,>/if/I
O.

.._./T\-
/ ] spring and seat.
< : ‘ll? =..l \\b§aT;’ -3?],

\ §' '52.’ 0 0'|||| I K ‘\a

l s- “ or %
K2184

8 A if A (b) Apply sealant to the plug threads.
ég KE)= T Sealant: Part No. 08833-00080, THREE BOND 1344,
f \ SST LOCTITE 242 or equivalent\

ll

'555,‘
0l‘‘*

FT“.

0~§”\b~@'\/C3‘ad

I l (c) Using SST, install and torque the plug.
K» T  SST 09313-30021

\ \\\ “ ‘1
\ ~ Torque: 250 kg-cm (18 ft-lb, 25 N-m)

rt " 3
K2185

8 A 8 A A A A 17. INSTALL TRANSFER CASE COVER
fifi (a) Install the new gasket and case cover.

u<3c

itg

fill:

'- ,fell?3,5-Fa
,1'3

J9

“ (b) Install and torque the four bolts.
5 Torque: 175 kg-cm (13 ft-lb, 17 N-m)

‘go, 3
ll 3-so Qi ‘/-

of-9'

_ T7 K2187

if A A l (0) Install the bolt to the shift lever shaft as shown.
Torque: 200 kg-cm (14 ft-lb, 20 N-m)

5:1;
0)7//xi\ .< -Q

\_-

_ 7 i _ fiii K2188

. (a) Using magnetic finger, install the locking ball,
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INSTALL EXTENSION HOUSING

, A (a) Coat the O-ring with gear oil.
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K2134’
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.‘Y"F .. g_L“
4:.‘/Z"key? i\‘::i;Li;..

/Tx\
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X

,///.

K2133

l 19.

5 \\ £/ Ré (b) Install the O-ring to the extension housing
0 / Q’ ’

’/3/or (d) Install and torque the four bolts.
- U _ "‘ *- .1 i'
/ II.‘\ / Torque: 260 kg-cm (19 ft-lb, 25 N-m)

I» i‘

_', I (c) Install the extension housing to the driven pinion
Q». X / r bearing cage.
‘ X >\/ . '

Q ~ 3

J \

INSTALL DYNAMIC DAMPER
Install and torque the four bolts.
Torque: 260 kg-cm (19 ft-lb, 25 N-m)
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INSTALLATION OF COMPONENT$
‘I-u-I

PARTS
\\ ' -~~.________‘__q_.__

(See page MT-8 to MT-10)
/,,{;E=ee‘ :§§§§:kq;i:3

ff? 4% I ~
iI,//

Cir

__K HINT: Coat all of the sliding and rotating surface with
l ~;,\}f*’/u“¥~!_->_%-/‘/““‘ 3 gear oil before assembly.
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1. ADJUST OUTPUT SHAFT PRELOAD

(a) Install the output shaft assembly to the transaxle
case.

(b) Install the transmission case to the transaxle case.
If necessary, tap on the case with a plastic hammer. @|_ U o , Sll (Ti T l (c) Install and torque the seventeen bolts.I. l l I 4l0 j §,; Torque: 300 kg-cm (22 ft-lb, 29 N-m)

fr 2 ®\ W51
JI "y TR’ "Id E O

I! %|| II

i 8“ l . K2085

.
kl l P “TM .._ .

5 N 0/ @-9 r_: l | xx m II

Fgk ' -F-----he- \ J ‘OIEIQTI ,
g g E8679

(d) Install the output shaft rear bearing outer race.

r/M1
ff P (e) Install the adjust shim.
- HINT: When reusin the out ut shaft bearin first in-

/‘:‘l.’._._| stall a shim of the same thickness as before. If installing
a Q, v a new tapered roller bearing, first select and install a shim"1~.4---"’ “\ I of lesser thickness than before.

5?-"
i i W i i E8678‘

(f) Using a torx wrench, install and torque the seven
torx screws

.
' Torque: 430 kg-cm (31 ft-lb, 42 N-m)

lU~ , T

Iii 7/II I PMThTiJl

I e-I— r __fgtitr-fl/(f§~r7:5-I.13ego? 4*/"W /'"\ IPTT“-~.___~
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(g) Install the new lock nut to the output shaft.
(h) Turn the output shaft counterclockwise and clock-

wise several times.
Using a torque meter, measure the preload of the
output shaft.

(i)

Preload (at starting)
New bearing

8.0 -16.0 kg-cm
(6.9 - 13.9 in.-lb, 0.78 -- 1.57 N-m)

Reused bearing
5.0 -10.0 kg-cm
(4.3 — 8.7 in.-lb, 0.49 - 0.98 N-m)

If the preload is not within specification, select the thrust
washers.
HINT: The preload will changed about 4 — 5 kg-cm (3.5
— 4.3 in.-lb, 0.4 — 0.5 N-m) with each shim thickness.
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UOUJI>coo0~..1ouo1J=-t.oi\>—>o

l

1O (Cl C ]i
0.45 (0.01 77 " .15 (Ci.O453]i ‘
C 50 ( , 1 20 (CIC ,

25 (CI 1

0.40 (0.0157] ". . I433

O'UZ§i—7<<-I6)-rirn

\

. 1472‘

.0492}
(0.05
(0.0531 1
(0.0551 1
(0.0571 1
110.0591 1
110.0510;
110.0530)

1. 0.0197‘ . .
0.55 (0.0217; 1.
0.50 110.0235} I 1.30

~ 0.55 110.0255) ; .35
_\ I\-J

‘ Il 0.70 110.0275] .40
0.75 0.0295; 45
0.30 0.0315) * .50
0.35 0.03351 1.55
0.90 0.03541 1.50
0.95 0.03741 I
1.00 0.0394,
1.05 (00413,

rfirfi

rifi

J

J

_ _ _ (j) Remove the lock nut.

r/,0 .3
l

»-' (k) Using a torx wrench, remove the seven torx screws.

I

,/51*‘678
0 _ __i__ _

,h%6,$§‘> (I) Remove the adjusting shim.
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P I b I d t ff the case- I I I (m) Remove the seventeen ots an ap o
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RY with a plastic hammer.
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y if (n) Remove the output shaft rear bearing outer race

I if U if 3 P (o) Remove the output shaft assembly.
/1» U “ T ‘Q ‘T&llr"a

INSTALL OIL PUMP ASSEMBLY WITH OIL PIPE

E Q .0 (a) Install the oil pump assembly with oil pipe
I "" ‘"' 1.: : 'HINT Do not drop the oil pump gasket

(b) Install and torque the four bolts.
gj Torque: 175 kg-cm (13 ft-lb. 17 N-m)

P 3. INSTALL MAGNET TO TRANSAXLE CASE

I I ' — 4. INSTALL DIFFERENTIAL CASE ASSEMBLY
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5. INSTALL OIL PUMP DRIVE GEAR

6. INSTALL OUTPUT SHAFT ASSEMBLY
Lift the differential case assembly, install the output shaft
assembly.

5* 5 I 7. INSTALL INPUT SHAFT ASSEMBLY
Leaning the output shaft to the differential side, install
the input shaft assembly.

8. INSTALL SNAP RING
(a) Install the reverse shift fork to the No.3 shift fork.
(b) Using a hammer, install the snap ring.

9. INSTALL NO.2 SHIFT FORK AND NO.3 SHIFT FORK
SHAFT WITH REVERSE SHIFT FORK

(a) Place No.2 shift fork into the groove of No.2 hub
sleeve.
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C I 9 9 I if if I (b) lnstallthe No.3 shift fork shaft with reverse shift fork
to the case.

INSTALL NO.1 SHIFT FORK, SHIFT HEAD AND NO.2Q_,// 3 10

SHIFT FORK SHAFT(a) §ll:;:\ee.No.1 shift fork into the groove of No.1 hub

(b) Put shift head onto the No.1 shift fork.

(c) Install the No.2 shift fork shaft to the case, through
the No.2 shift fork, the shift head and the No.1 shift
fork.

G 11. INSTALL NO.1 SHIFT FORK SHAFT
(a) Using a magnetic finger, install the interlock roller

into the reverse shift fork.
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Installation of Component Parts
 

(b) Install the No.1 shift fork shaft to the case, through
the No.1 shift fork and reverse shift fork.

HINT: If it is difficult to put the fork shaft through the
reverse shift fork, pull up the No.3 shift fork shaft.

INSTALL SET BOLTS
Install and torque the three bolts.
Torque: 240 kg-cm (17 ft-lb, 24 N-m)

INSTALL LOCKING BALLS, SPRINGS, SPRING SEATS
AND SCREW PLUGS

(a) Install the two locking balls, spring and spring seats.

(b) Apply sealant to the screw plugs.
Sealant: Part No. 08833-00080, THREE BOND 1344,

LOCTITE 242 or equivalent
(c) Using SST, torque the screw plugs.
SST 09313-30021
Torque: 250 kg-cm (18 ft-lb, 25 N-m)

INSTALL REVERSE IDLER GEAR SHAFT AND GEAR
(a) Install the reverse idler gear shaft with gear to the

case.
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STALL REVRESE SHIFT ARM BRACKET ASSEMBLY
ND NO.2 OIL PIPE

a) Put the reverse shift fork pivot into the reverse shift
arm and install the reverse shift arm bracket to the
transaxle case.

b) Install the bolt.

(c) Install the No.2 oil pipe.

(d) Torque the two oil pipe bolts and shift arm bracket
olt.

Torque: 175 kg-cm (13 ft-lb, 17 N-m)

(e) Install a new gasket to the oil pipe.



MT-90 MANUAL TRANSAXLE — Installation of Component Parts

l ‘ * cc c‘ 10. INSTALL TRANSMISSION CASE
T O \ (a) Remove any packing material and be careful not to

° drop oil on the contacting surfaces of the transaxle
case.

Seal Breadth O (b) Apply seal packing to the transmission case as
App'°"" I mm (O04 I“-I shown in the figure.

@§ O Seal packing: Part No. 08820-00090. THREE BOND
Q @ 1281 or equivalent

O _,;_,~/-@~=~¢.,->5 O HINT: Install the transmission case as soon as the seal

¢>uO__,9r
9.’/l9\>\<>63$@

Q. O

Oo
O

A - _ - E8626 packing is applied.
(c) Install and torque the seventeen bolts.

~ Torque: 300 kg-cm (22 ft-lb, 29 N-m)

gig;‘Ill lol-

F" ‘__g ~ INSTALL AND TORQUE REVERSEIDLER GEAR SHAFT
T BOLT WITH GASKET

/  3 Torque: 300 kg-cm (22 ft-lb. 29 N-m)
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K1953

I If my I ‘ 18. INSTALLLOCKING BALL,SPRlNG,SPRlNGSEATAND
i SCREW PLUG

~ 5 -- ~ Y (a) Install the locking ball, spring and spring seat.
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(b) Apply sealant to the screw plug.
Sealant: Part No. 08833-00080. THREE BOND 1344.

LOCTITE 242 or equivalent
(c) Using SST, torque the screw plug.

I _ __~,, \ SST 09313-30021
7//)1 Torque: 250 kg-cm (18 ft-lb, 25 N-m)

n"
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gill
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I I T‘ INSTALL SNAP RING

Using a plastic hammer, install the three snap rings.
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20. INSTALL REAR BEARING RETAINER

I (a) Install the output shaft rear bearing outer race.
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(b) Install the adjusting shim.

(c) Using snap ring pliers, install the snap ring to the
input shaft rear bearing.

\ (d) Apply sealant to the screw plug

\ S 1
ealant Part N0. 03333-00070, THREE BOND 1324

(e) Using a torx wrench,
4

\ E8636
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_ E8700

torque the seven screw plugs.

Torque: 430 kg-cm (31 ft-lb, 42 N-m)

"'i""\—-._____H_\_-_ 21. INSTALL FIFT
\

l H GEAR AND NO.3 CLUTCH HUB

(a) lnstallth
I//0 ' 1"

e spacer, needle roller bearing and 5th gear.
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No.3 clutch hub.

(c) Using SST, install the No.3 clutch hub with syn-
chronizer ring and key spring.

SST 09310-17010 (09310-07010, 09310-07020,
9310-07030)

(d) Select a snap ring that will allow minimum axial play
and install it on the shaft.

K

1%‘

W _

Mark Thickness mm (in.)

2.25 - 2.30
1 2.30 - 2.35

2.35 - 2.40
l I 2.40 - 2.45

2.45 - 2.50 (0.0965 - 0.0984)
2.50 _ 2.55 ('0-.~:>984 - 0-.4 004) .
2.55 - 2.60 (0.'004 A 03024)
2.80 - 2.65 (00024 - 0.1043)

(00886 - 0.0908)
(00908 - 0.0925)
(0.-0925 - 0.0945)
(0.0945 - 0.0905)

><§<C—|c/2:00
2.55 - 2.70 00'.‘ 043 - 0.: 003)

(e) Using a dial indicator, measure the 5th gear thrust
clearanceg |
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3 22. INSTALL FIFTH DRIVEN GEAR

Using SST, install the 5th driven gear.
‘E SST 09310-17010 (09310-07010, 09310-07020

SST 09310-07040, 09310-07050)
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23 INSTALL NO.3 HUB SLEEVE AND FIFTH SHIFT FORK
(a) Install the No.3 hub sleeve and 5th shift fork.2%3/\..J

/ \<> 4'9
Lz“‘

E (b) Install and torque the set bolt.
- “ Torque: 240 kg-cm (17 ft-lb, 24 N-m)

INSTALL LOCK NUT
(a) Engage the gear double meshing.

Q?---54»b)i’(Q)

4/
‘EM

p E 427

(b) Install and torque the nut.
T T" Torque: 1.250 kg-cm (90 ft-lb, 123 N-m)

)8)... tit"
incL,\‘tel;2T5‘/1%‘:-

\\7’7‘ .._
/

E8710

Seal Breadth
Approx 1 mm
(0 O4 in )

\>;~

(c) Disengage the gear double meshing.
(d) Stake the lock nut.

INSTALL TRANSMISSION CASE COVER
(a) Remove any packing material and be careful not to

drop oil on the contacting surfaces of the transmis-
sion case cover.

(b) Apply seal packing to the transmission case as
shown in the figure.

Seal packing: Part No. 08826-00090, THREE BOND
1281 or equivalent

HINT: Install the transmission case cover as soon as the
seal packing is applied.
(c) Install and torque the ten bolts.
Torque: 300 kg-cm (22 ft-lb, 29 N-m)
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I E TE E If I 26. INSTALL SHIFT AND SELECT LEVER SHAFT
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(a) Install the shift and select lever shaft assembly and
new gasket.

(b) Apply sealant to the bolt threads.
Sealant: Part No. 08833-00080, THREE BOND 1344,

TE-'3 .9, Q _ LOCTITE 242 or equivalent
. kf ‘Mk! ‘I (c) Install and torque the four bolts.

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

(d) Install and torque the lock bolt with gasket.
Torque: 500 kg-cm (36 ft-lb, 49 N-m)

INSTALL NO.2 SELECTING BELLCRANK WITH
SELECTING BELLCRANK SUPPORT
(a) Apply sealant to the bolt threads.
Sealant: Part No. 08833-00080, THREE BOND 1344.

LOCTITE 242 or equivalent
(b) Install and torque the two bolts.
Torque: 200 kg-cm (14 ft-lb, 20 N-m)

INSTALL BACK-UP LIGHT SWITCH

Install and torque the back-up light switch.
Torque: 410 kg-cm (30 ft-lb, 40 N-m)

INSTALL SPEEDOMETER DRIVEN GEAR

INSTALL RELEASE FORK AND BEARING

Apply molybdenum disulphide lithium base grease to the
following part:
0 Release bearing hub inside groove
0 Input shaft spline
0 Release fork contact surface
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31. INSTALL DIFFERENTIAL SIDE GEAR INTERMEDIATE
SHAFT

K //F (a) Coat the MP grease to the intermediate shaft.
(b) Using a plastic hammer correctly drive the interme-

4 ‘ ’ .\§ diate shaft straight until the top of it touches the
differential pinion shaft.

HINT: Keeping the intermediate shaft on the pinion
shaft of differential, measure the point in the illustration.
Protrusion length: 255 mm (10.04 in.)

INSTALL TRANSFER ASSEMBLY

(a) Remove any packing material and be careful not to
drop oil on the contacting surfaces of the transfer or
transaxle.

(b) Apply seal packing to the transfer as shown in the
figure.

Seal packing: Part No. 08826-00090, THREE BOND
1281 or equivalent

HINT: Install the transfer as soon as the seal packing is
apphed.

32.

(c) Install the transfer assembly to the transaxle assem-
bly.

HINT: Shift into 4th gear. install the transfer assembly
while turning the input shaft of the transaxle.

(d) Apply sealant to the bolt threads.

‘“§ A Sealant: Part No. ossss-oooso. THREE BOND 1344.
,. e LOCTITE 242 or equivalent
</ I (e) Install and torque the three bolts and five nuts.

' \C Torque: 700 kg-cm (51 ft-lb, 69 N-m)
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SHIFT LEVER AND CONTROL CABLE
COM PON ENTS

I Shim - .

Transmission Shift

E-Ring _i_@

C_ r/

Q5

\/'

Bushing 

i
I lR

Le B ll Seat ' “-- -ver a Q§'fi——+\\Shaft Snap Ring Shift Lever

5

@@
X ..

a , w
Control Shift .
Lever Retainer ,3 \ T”

\_

Cushion “-~.__

W
/fig,

No.1 Grommet

/

. Selecting Bellcrank

No.1 Ratainer '
No.2 Grommet Chp

g my f g I 459
I some in.-lb.4.9)i I——® W2 Retainer

I I ;ifiF‘fi'4£-3 ‘ '
Shift Control Cable  

- Cl
Pamted Mark lp Select Control Cable Washer

Q % -

cnp_@ ""»,,. "”“ 6"” u.
l I/ Washer fi _l

1" ? _ H

_,,\N__ .-QQIZ/'?((;¢',‘F-‘ T“ Clip

Selecting Spring Cover

/

@—— No.2 Bushing

(Q? Color
fir»

so (43 ea.-re. 4.9) I I

Anti- Rattle Rubber
Washer-___-——@ E . ‘K. <l_
BushinQ—~ — — @I Bushmg ®—i—Buehing

0) Wave Washer
2 “" T"*<>~ Anti-Rattle Rubber

Bushing

Torsion Spring

Shift Lever Assembly

-Q-P""
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/'

I

Washer Painted Mark

In--I.‘-..__
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ii" it
fiI%((’/"'(_§_,

I
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lS——c|ip

Ikg-Cm (ft-_l_b, N-m) I : Specified torque M10649
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INSPECTION OF SHIFT LEVER

INSPECT SHIFT LEVER
(a) Remove selecting spring cover, selecting bellcrank

and torsion spring.
(b) Install and torque the selecting spring cover.
Torque: 50 kg-cm (43 in.-lb. 5.0 N-m)
(c) Selecting shim of a thickness that allow a preload of

60 -150 g (0.1 — 0.3 lb, 0.49 - 1.47 N) at the top
of lever and install it in the shift lever seat.

Shim thickness

Mark Thickness mm (in.) Mark I Thickness mm (in.) ii
a7: A A — II I .0.5 0.020) (0.047

I 0.6 \0.024;» 'o.0511
0.7 (0.028 9.055,
0.8 0.031; 9.059
0.9 10.0351 'o.06s‘
1.0 10.039; 0.057
1.1 0.043}G>TirnUOuJ1>

zgr-xc-I 4\\4)—\\\ ~.1o*>o1-r=-Loin

-i__ ' ' _ _
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PROPELLER SHAFT
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PR-2 PROPELLER SHAFT -— Precaution, Troubleshooting 
PRECAUTION
Be careful not to grip the propeller shaft tube too tightly in
the vise as this will cause deformation.

TROUBLESHOOTING
I 1 1 Q I I I I H _ 3 j — Q 1 1 1 — 1 j 1 1 1 d I I — II’ ‘I

F Problem I Possible cause
PageRemedy I

T ' 'l

I .. , K. . _ ,_ ,. L . .. . II Noise ~ Sleeve yoke spline worn Replace
. Center support bearing worn ‘ Replace
I Spider bearing worn or stuck ReplaceI I I I I I I II _\_I I I

PR-4
PR-4
PR-9

l_ .

sleeve yoke
center support bearing
spider bearing

. . I I I I

- Vibration Propeller and intermediate shafts runout
' I Propeller shafts imbalance I

Front flange runout
- Rear flange runout

Cross groove joint stuck or damaged
. Transfer extention housing rear

_ bushing worn
Sleeve yoke spline stuck I Rep‘ace

Replace
Balance
Replace
Replace
Replace

I Rep ace

shafts I PR-4
propeller shafts
front flange
rear flange
cross groove joint
bushing

PR-7
PR-6
PR-8

sleeve yoke I PR-4
L- ---I--_-1---1-----Iin-___-_—---------I-.---I--I-----L--it--



PROPELLER SHAFT
COMPONENTS g

I

I

I

O Non-reus

—_T

O Spider Bearing

Sleeve Yoke

Dust Cover

eaS
§Spider

Flange Yoke

Snap Ring

‘JQ-isQflew

.;%it750 I54

Front Propeller Shaft

.-

74)

'“I

L-_--_-___

Intermediate Shaft

//» Front Center Support Bearing \
.._: © _ I

Dust Deflector
W" "@

I IRIETE Rear Flan
I 85 er .._._,,

I ..,, Q‘ l “
;.@

“ *

Rear Center Support Bearing

50
L._

Front Flange 375 (27 37,

Plate Washer
Flange Yoke

’ ‘:3

O Snap Ring

able part

. Rear Propeller Shaft
O C lamp

i Cross Groove Joint  

- 1 \\3

O Universal Joint I * - . I
. End Cover l " " _ ‘

O Gasket Washer

O Universal Joint Cover
with Boot

I Ikg-cmlft-lb, N-m)I : Specified torque PROUB
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I I I M t h rk I REMOVAL OF PROPELLER SHAFT
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DISCONNECT FRONT PROPELLER SHAFT
la) Place the matchmarks on the both flanges.
lb) Remove the four bolts, washers and nuts.

(cl Pull the yoke from the transfer.
(dl Insert SST in the transfer to prevent oil leakage.
SST 09325-20010

LOOSEN CROSS GROOVE JOINT SET BOLT
(al Depress the brake pedal and hold it.
lb) Using a SST, loosen the cross groove joint set bolts

I/2 turn.

SST 09923-00020
HINT: Put a piece of cloth or an equivalent into the inside
of the universal joint cover so that the boot would not be
touched to the inside of the universal joint cover.

REMOVE INTERMEDIATE SHAFT AND REAR PROPELLER
SHAFT
Ia) Place the matchmarks on the both flanges.
(bl Remove the bolts, nuts and washers.

(cl Remove the two bolts, front center support bearing
and washers.

(dl Remove rear center support bearing and washers.



LER SHAFT — Propeller Shaft PR-5

0
Match marks

\gtO sf”

SEPARATE INTERMEDIATE SHAFT AND REAR
PROPELLER SHAFT
la) Place the matchmarks on the joint and flange.
HINT: Do not place the matchmarks with a punch.
lb) Using SST, remove the six bolts and three washers

to separate intermediate shaft and rear propeller shaft.
SST 09923-00020

INSPECTION OF PROPELLER SHAFT

-';%17

INSPECT PROPELLER AND INTERMEDIATE SHAFTS
RUNOUT
If shaft runout is greater than maximum, replace the shaft.
Maximum runout: 0.8 mm l0.031in.l

7 INSPECT INTERMEDIATE SHAFT FLANGE RUNOUT

ITIU“ of ti
E7676i

st

(al Inspect the front side of intermediate shaft flange
runout

Maximum runout: 0.1 mm (0.004 in.)

lb) Inspect the rear side of intermediate shaft flange
runout in horizontal direction.

Maximum runout: 0.1 mm (0.004 in.)

T?/lé//I ea?
I“

1L
E7677

(cl Inspect the rear side of intermediate shaft flange
runout in vertical direction.

/P Maximum runout: 0.1 mm (0.004 in.)

K‘4'l _- __ ii’ -aI,gine VG'\""-‘I’
:

E7678
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3. INSPECT SPIDER BEARINGS
fla

I "% X I Check the spider bearing axial play by turning the nge
T J _ while holding the shaft tightly.

3 1s»
n 4 I... 1

4. INSPECT CROSS GROOVE JOINT
' th ' int in direc-

‘T’ Check the joint smooth play by turning e jo
I I tions as shown. And check the crack or damage or grease

I ~JT F- leakage of boot. If problem is found, replace the joint.

7 ' DISASSEMBLY OF PROPELLER SHAFT
1. REMOVE REAR CENTER SUPPORT BEARING

la) Using a hammer and chisel, loosen the staked part of
the nut.

E76817

(bl Using SST to hold the front flange, remove the nut

X I and plate washer.
SST 09330-00021.,_‘__

(cl Place the matchmarks on the rear flange and shaft
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PROPELLER SHAFT — Propeller Shaft PR-7

f S S S T ' (d) Using SST, remove the rear flange._;;;--- ._ \

1 ssr 09950-20017
(el Remove the rear center support bearing and plate

I .1 --sf. ‘\ \ I» ._ washer
Y‘ "I" l/YT)"; .

4*

'\

.
\\ _-
\ I

S E S" 2. REMOVE FRONT CENTER SUPPORT BEARING

/‘L
/#2O

 
W (a) Using a hammer and chisel, loosen the staked part of

Mg,

/ /_‘

/' .

_.-' . -

~?m7
“cwE“

“H.

-2\mf
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J

-//Z

\/
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J’

¢:;f\_ A the nut.
/ ' /

l - .
r

|.=
I

_r

l 1/

/ E7686

E E (bl Using SST to hold the flange, remove the nut and plate

\

4
av‘ 2

washer.

-\
E7686

S S S S T (cl Place the matchmarks on the flange and the shaft.

2:02. X

£1 he
Match marks *

'\La

T_'“”//§ii// E7687

TT T S SS he T (d) Using SST, remove the flange.
ssr 09557-22022 (09557-22050)

r" he 2 *=7—-*<<\ “ 1/* (el Remove the front center support bearing and plate
he ==- in washer

l -__ - \

. q“'\\

I\1
In

K
\ 7-

“ eveeei
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INSPECT CENTER SUPPORT BEARING
(a) Turning the bearing by hand while applying force in

the rotation direction. Check the bearing smooth play.

(bl Check that there are no cracks and no damages about
both seals.

REMOVE CROSS GROOVE JOINT

(al Using a hammer and brass bar, remove the joint end
coveh

(bl Using a hammer and screwdriver, remove the cover.

(cl Place the matchmarks on the inner race and shaft.

T I if l (dl Using snap ring pliers, remove the snap ring.



PROPELLER SHAFT — Propeller Shaft PR-9 
T 7 E if if 7 (e) Using SST, extension bar and press, remove the cross

.-_ groove joint.

l_ _

/7

M -5/A

_.--‘/-

SST

SST 09527-21011
(f) Remove the joint end cover gasket.

E7694

./

K .27”/”' if/ \

Q

X,
__/- --~...___..» __/

I

/

/ J.//

///
./

I 5. REMOVE UNIVERSAL JOINT COVER WITH BOOT

Q Q Remove the clamp and the universal joint cover with boot.
I .1

r>» .1.
'\

E7939

Y.
.-" .1

.. . --\

\-_.

. REPLACEMENT OF SPIDER BEARING

\ IVlatChr‘narkS Matchmarks

la) Place matchmarks on shaft and flange or yoke.

Ire!_!j/tr.""1':-XI ~.~
_

B2279 B2280

/
/2/

//
I

*§_$.¢_I0 gglfl._____§tJ

i E7695

(bl Slightly tap in the bearing outer races.
(cl Using two screwdrivers, remove the four snap rings

from the grooves.

\
\.

\.
'\ ._\ A‘

2s. <1»J
,//

ST

L;

I ‘ 2. REMOVE SPIDER BEARINGS

= '°*=- j; la) Using SST, push out the bearing from the shaft.
-$9’ ssr 09332-25010

5 20% ._ 5"" HINT: Sufficiently raise the part indicated by A so that it
IIII 7 1 .

. A lr— 1 . jl 1

-3- \ .- H, I l
~ Fl .._, ../~»... 54

i
does not come int contact with the bearing.

E7940
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Match marks
i i f - f E7696

(bl Clamp the bearing outer race in a vise and tap off the
shaft with a hammer.

HINT: Remove the bearing on the opposite side in the
same procedure.

(cl Install the two removed bearing outer races to the
spider.

(d) Using SST, push out the bearing from the yoke.
SST 09332-2 501 O

(el Clamp the bearing outer race in a vise and tap off the
yoke with a hammer.

HINT: Remove the bearing on the opposite side in the
same procedure.

INSTALL SPIDER BEARINGS
la) Apply MP grease to the new spider and bearings.
HINT: Be careful not to apply too much grease.

(bl Align the matchmarks on the yoke and shaft.

(cl Fit a new spider into the yoke.
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(dl Using SST, install new bearings on the spider.
SST 09332-25010

HINT: Adjust both bearings so that the snap ring
grooves are at maximum and equal width.

INSTALL SNAP RINGS
(al Install two snap rings of equal thickness which will

allow O —- 0.05 mm (O —— 0.0020 in.) axial play.

HINT: Do not reuse the snap ring.
I M 1 _ II M Z I l I I

Color Thickness mm (in.l

—- 1.475 — 1.525 (0.0581 —- 0.0600l
Brown 1.525 —— 1.575 (0.06OO — 0.0620)

Blue W 1.575 — 1.625 (0.062O —j 0.0640)

(bl Using a hammer, tap the yoke until there is no clear-
ance between the bearing outer race and snap ring.

CHECK SPIDER BEARING
(al Check that the spider bearing moves smoothly.
(bl Check the spider bearing axial play.
HINT: Install new spider bearings on the shaft side in the
procedure described above.



j re  
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ASSEMBLY OF PROPELLER SHAFT

HI 'NT. If replacing or disassembling propeller shaft parts,
reassemble them as shown in the figure below

I I a
l-|lllIIIliI'llIl""'l.'

L .
. . . . . . EZYLL

I 1 1. INSTALL FRONT CENTER SUPPORT BEARING
@ (al Set the front center support bearing on the intermedi-
E) ate shaft as shown.

Front , __
4- 111111111“) j I l  

AP-\

PR0169

Matchmarks I (bl In
stall the plate washer to the intermediate shaft.

/ A (cl Align the matchmark
. _ \ y

s on the flange
place the flan

5 s\X .

and shaft and
ge on the shaft.

I“ \*-I, .

\/ E7687

7 (dl Using SST to hold the fla

\ / (fl Torque

nge, press the bearing into
position by tightening down a new nut and washer.

1/ ~~..t\ / j SST 09330-00021
. J I . Torque: 1850 kg-cm (134 ft-lb, 181 N-ml
Ii 5 ti (el Loosen the nut.

the nut again.

Torque: 700 kg-cm (51 ft-lb, 69 N-ml

SST
7 77 7 E7705



PR-13
PROPELLER SHAFT —-— Propeller Shaft

7 (gl Using a hammer and chisel stake the nut»

'5-. ..
7" .

I‘ --,_ .

J ' .. I I, J.

‘E —\._$ .1 I I. '¥-I _ I

/7 I.» __'J .- _ _)_

'-r
—r

i i E7706

1 2 INSTALL REAR CENTER SUPPORT BEARING
ear center support bearing on the intermedi-L (al Set the r

\ ate shaft as shown.

I 3 Rear

 “‘llllllI I q ] II

r to the intermediate shaft.
shaft and

jg 7 I 7 7 7 PRO170

‘7 I I ,_ if C if (bl Install the plate washe
Matchmarks (cl Align the matchmarks on the flange and

place the flange on the shaft.. 3/?!’ R.

X//67’ J/,»~t§£;E:fi_:RH ’ ~\,\:.&

he bearing into
j j—‘T'7' j E7553,

I I I (dl Using SST to hold the flange, press t
,_, j position by tightening down a new nut and washer
Ti,I 31 sst 09330-00021

1 x SST Torque: 1850 k9-cm (134 ft-lb, 181 N-ml

I (el Loosen the nut.
Torque the nut again.

51 ft-lb, 69 N-ml
S (fl

Torque: 700 kg-cm (

nut.

\2,....-. *1 *

E7708L

l (gl Using a hammer and chisel, stake the

'>~______
/'

./,1

/£2

~<> \-E%\\'

E7709
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Propeller Shaft

INSTALL UNIVERSAL JOINT COVER WITH BOOT
(al Apply sealant to the new joint cover with boot as

shown in the illustration.
Sealant: Part No.08828-00801
H l NT: The diameter of sealant along the bolt hole keeps
1.0 -1.8 mm (0.0394 — 0.0709 in.).

(bl Apply the adhesive tape from the top of shaft to the
spline to prevent damaging the boot.

(cl Install the universal joint cover with boot to the shaft.

INSTALL CROSS GROOVE JOINT
(al Align the matchmarks on the shaft and the inner race.

(bl Using a hammer and brass bar, tap the cross groove
joint.

HINT: Be sure to put the brass bar on the inner race.

(cl Using snap ring pliers, install the new snap ring.



PROPELLER SHAFT -— Propeller Shaft PR-15 
7 1 7 T 7 I (dl Pass the bolt through to align the both bolt holes, then

using a press and steel plate, press the universal joint
cover with boot.((I(((

E7702
A — as W A

it II

(el Install the new boot clamp.
HINT: Bend the clamp in opposite direction of shaft
turning.

% xi
(9

\\
\

'\

\

r//I .. .
l \ bx) 2

(fl Fill the grease into the joint.
Grease capacity: 110 9 (0.24 lbl

..--Z2

.,/I
2/

Z
-2

1

l EMII 5. INSTALL JOINT END COVER
(al Remove the backing paper from the new gasket, then

attach the gasket.
(bl
(cl

Install the joint end cover.
Align the matchmarks and install the universal joint
flange to the cross groove joint.

Match marks

Q yxfi‘
(dl Tighten the six bolts and three washers to press the . ,l I as I I

I I joint end cover.
r HINT: Tighten the bolts gradually and equally to prevent

damaging the end cover.
(el Remove the six bolts and three washers and separateE7710

/I .,--\_

_____<

J

ssr  6_
l (E%?~R

I.

I the universal joint flange from the cross groove joint.

INSPECT CROSS GROOVE JOINT
(See step 4 on page PR-6)

X.

/'_ I'll 5

l 1- CONNECT INTERMEDIATE SHAFT WITH REAR
PROPELLER SHAFT

Using SST, tighten the six bolts and three washers tem-
porarily.
SST 09923-00020

PIIOI68 HINT: Put a piece of cloth or an equivalent into the inside

. “'Sr
.__\I I

\. ._../ '

* ” of the universal joint cover.
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if 7 /I 7 X 1 TIOI\I OF PROPELLER SHAFT

_ 1. INSTALL CENTER SUPPORT BEARING TEMPORARILY

\ /

-16 PROPELLER SHAFT —

.4!
-._,_______

Propeller Shaft

INSTALLA

>2 \~; X5 /I -______h_I~

E7712
K J.

7 7 2. INSTALL REAR PROPELLER SHAFT
Mat°hmarl§;L9f2)\fi§l (al Align the matchmarks on the flanges and connect the

L///;?=/91100 7 shaft with the four bolts, washers and nuts.
I 2 . (Q)?/O I (bl Torque the bolts and nuts.l l

/.41/Q 1;;[lIlI;,.tf. if /Pw Torque: 750 kg-cm (54 ft-lb, 74 N-ml

/ --I,-ff, I/7_'___'_'} ;- / '."'_:'7'.l_Q' 7 ’___

-..,/ l

\I\'\\ \,\ II‘; ‘hI_—I_ /I/ \ \

E 7 6 7 3

“H-.\ L

If 3. INSTALL FRONT PROPELLER SHAFT
(al Remove SST from the transfer.

veer: ssr 09325-20010l /,5, I I . » [I I
if TI W — (bl Insert the yoke into the transfer.

I-If '\ 7 T --/5" \_I l

. <1 ,,........,~/ I

\ . I. ,I¥-I,.-- H/,

~.__I .
E7713
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I
ii’
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T I 7 (cl Align the matchmarks on the both flanges, then in-
. Matchmarks stall the bolts, washers and nuts.
\ _.---"'

.' ":§'T.E.'..ff.. Torque: 750 kg-cm (54 ft-lb, 74 N-ml
I ‘gif \x<%Ffl

.._____ X

_.___\\
E7670

E 7 7 I 4. TIGHTEN CROSS GROOVE JOINT SET BOLT
L-

L-

.=

.=

I

I ' E7714

/ Z

// .--""/// 1’ /-._ 0 \/{M/.::__;{~;g_;;...-~~'

W -.-/is_::::ij‘——————1”_“

SST
I (al Depress the brake pedal and hold it.

‘yd 7 Q (bl Using a SST, tighten the cross groove joint set bolts.
I ¢‘/7 .72 ,. //.4-2J5 ssr 09923-00020

I 5/ Torque: 550 kg-cm I48 ft-lb, 55 N-ml
\’( -- 24 ._ _ -——;,../

/5 .

%" ./
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l2.8543 — 3.0512 in.)
72.5 —— 77.5 mm
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5 5 5 5 5. INSTALL CENTER SUPPORT BEARING
la) With a vehicle unladen condition, adjust the intervals

1 between the rear side of cover and the shaft as shown
jH in the illustration.

 l

(b) With the same condition, adjust the intervals between

~'=;~\\

W

_--4: '5 \'~r;j?E§/Y \\ ’<_<;,7* *1 . | Y _\__-

E7715

..._-- I
4Ir_-:'

C9
‘ |

l t
l

ls-h:i|l|l: RK‘.

~+i—i+11.5—13.5mm 5
E7759‘

the rear side of center bearing housing and the rear
side of cushion at 11.5 — 13.5 rnm (O.-4528 in. --
0.5315 in.) as shown in the illustration below, then
torque the bolts.

Torque: 375 kg-cm (27 ft-lb, 37 N-ml

lc) Check that the center line of the bracket is at right
angles at the shaft axial direction.
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SUSPENSION AND AXLE
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.

Page

WHEEL ALIGNMENT ............................................. .. SA-2
Front Wheel Alignment ..................................... .. SA-3
Rear Wheel Alignment .................................. SA-5

FRONT DRIVE SHAFT ........................................... .. SA-7
REAR AXLE HUB AND CARRIER .......................... .. SA-20
REAR DRIVE SHAFT .............................................. .. SA-31
DIFFERENTIAL ....................................................... .. SA-39
REAR SUSPENSION .............................................. .. SA-65

Strut Rod and Suspension Arm ........................ .. SA-65
Stabilizer Bar ..................................................... .. SA-69
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WHEEL ALIGNM ENT
1. MAKE FOLLOWING CHECKS AND CORRECT ANY

PROBLEMS
(a) Check the tires for wear proper inflation pressure.
Cold tire inflation pressure:

kg/cmz (psi, kPa)

Tire size Front Rear

215/50R15 88V 2.2 (32 220) 2.1 (30 210)

(b) Check the wheel runout.
Lateral runout: Less than 1.0 mm (0.039 in.)
(c) Check the front wheel bearings for looseness.
(d) Check the front suspension for looseness.
(e) Check the steering linkage for looseness.
(f) Check the ball joint for excessive looseness.
(g) Check that the front shock absorber work properly

by using the standard bounce test.

2. MEASURE VEHICLE HEIGHT
Vehicle height:

Front 191.0 mm (7.520 in.)
Rear 233.5 mm (9.193 in.)

HINT:
0 Measuring point

Front -W Measure from the ground to the center of the
lower suspension arm mounting bolt.

Rear - Measure from the ground to the center of the
body side No.2 suspension arm mounting
bolt.

0 Before inspecting the wheel alignment, adjust the
chassis ground clearance to specification.

If the clearance of the vehicle is not standard, try to adjust
it by pushing down in the body or by lifting the body. If
still not correct, check for bad springs or suspension
parts.
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I 3.

Front Wheel Alignment
1. INSPECT TOE-IN

Measure toe-in with a toe-in gauge in the following pro-
cedure.
(a) Bounce the vehicle up and down to stabilize the

suspension.
Move the vehicle forward about 5 m (16.4 ft) with
the front wheel in the straight-ahead position on a
level place.
Mark the center of each rear tread and measure the
distance between the marks of the right and left
tires.
Advance the vehicle until the marks on the rear sides
of the tires come to the measuring heights of the
gauge on the front side.

HINT: If the tire rolls too far, repeat from step (b).
(e) Measure the distance between the marks on the

front of the tires.
Inspection standard: 0 1; 2 mm (0 i 0.08 in.)
If toe-in is not within specification, adjust by the tie rod
end.

(b)

(C)

(d)

2. ADJUST TOE-IN
(a) Remove the boot clips.
(b) Loosen the tie rod end lock nut.

(c) Turn the left and right tie rod ends an equal amount
to adjust the toe-in.

Adjustment standard: 0 i 1 mm (0 i 0.04 in.)

HINT: Insure that the lengths of the left and right tie rod
ends length are the same.
Tie rod end length left-right error:

1.0 mm (0.039 in.) or less
(d) Torque the tie rod end lock nuts.
Torque: 570 kg-cm (41 ft-lb, 56 N-m)
(e) Place the boot on the seat and clamp it.
HINT: Insure that the boots are not twisted.

CHECK WHEEL ANGLE

Wheel Angle (Maximum): Inside wheel 33°30’
Outside wheel 29°30’
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STEERING AXIS
INCLINATION I

SA1529ij

If wheel angles differ from the standard specifications,
check to see if the lengths of the left and right tie rods are
the same.
HINT: If th tie rod lengths are not equal, the wheel
angle cannot be adjusted properly.
If the tie rod lengths were changed to adjust the wheel
angle, inspect the toe-in.

INSTALL WHEEL ALIGNMENT EQUIPMENT
Follow the specific instructions of the equipment manu-
facturer.

CH ECK CAM BER

Camber: Inspection standard —10' i 45'
Left-right error 30' or less

HINT: Camber is not adjustable, if measurement is not
within specification, inspect and replace the suspension
parts as necessary.

CHECK CASTER
Caster: Inspection standard 1°00’ :I: 45'

Left-right error 30' or less

HINT: Caster is not adjustable, if measurement is not
within specification, inspect and replace the suspension
parts as necessary.

CHECK STEERING AXIS INCLINATION
Steering axis inclination:

Inspection standard 14°10’ 1 45'
Left-right error 30' or less

HINT: Steering axis inclination is not adjustable, if
measurement is not within specification, inspect and re-
place the suspension parts as necessary.
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Side slip: 3.0 mm/m (0.118 in./3.3 ft) or less

Rear Wheel Alignment
INSPECT TOE-IN
(See step 1 on page SA-3)
Inspection standard: 5 :1; 2 mm (0.20 i 0.08 in.)
If toe-in is not within specification, adjust by the cam.

ADJUST TOE-IN

(a) Measure the distance between each wheel disc and
corner of the cam bracket, then confirm that both are
the same.

Left-right error: Less than 3 mm (0.12 in.)
If the left-right error is greater than 3 mm (0.12 in.),
adjust following the procedures below.

(b) Loosen the bolt.
(c) If the toe-in is out of the standard toward toe-out

side, lengthen the longer arm by the cam.
(d) If the toe-in is out of the standard toward toe-in

side, lengthen the shorter arm by the cam.
(e) Measure the toe-in.
Adjustment standard: 5 :l: 1 mm (0.20 i 0.04 in.)
If the left-right error is within specifications but the over-
all toe-in is not, lengthen or shorten both arms an equal
amount by turning the two cams in the opposite direc-
tion, until the adjustment standard is obtained.
HINT: The toe-in will change about 4.5 mm (0.177 in.)
with each graduation of the cam (one side).
(f) Tighten the bolt.
Torque: 1,150 kg-cm (83 ft-lb, 113 N-m)
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Camber Inspection stand d. ar -45’ i 30'
- Left '-right error 30' or less

A HINT: Camber is not adjustable, if measurement is
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p Cl ication, inspect and replace the suspension

,1_ parts as necessary.
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SUSPENSION AND AXLE —- Front Drive Shaft SA-7

FRONT DRIVE SHAFT
COMPONENTS

_'_ _ _ __ _ _ __

Drive Shaft (R H)

”’—'§\I  ' s Transmission Case Protector

7-7

/ 7

| .
\_ .

X .

““\

I “~-
. ‘*-
‘ “-.

I .

I "-. \_ I

/\1Q 3“ Tie Rod End
Drive Shaft (LH) I

B \,,)/ff ___» .
oot iv-\ ,-- » I

@%(, .4- ®———I 500 (as. 49) I
O Clamp qfig / / -

. Clamp Joint Washer . / . Cotter PmQ ‘\'_‘\\ Q3.

I '1 ii 5 7 1 I J ,
I i I (I)Li 50

Boot \ F @—/Lock Nut Cap ..\*- ~
rfi Q I H Washer

® I I 1,900(137,1s6) I

¢ I 1.300(94.121) I

 Inboard Joint Cover

'::::;:,:::;“r““°”

ii

§@4:5
“-.

_ ‘W
X |

~. I

. ' ‘ |
I - _ I

O Gasket ‘ Ciamp I
“‘-I-.

"R

Side Gear Shaft j
O Snap Ring

Dust Cover

O O-Ring
Ikg-cm (ft-lb, N-m)I : Specified torque
O Non-reusable part SM548l
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55 5 _ 5 5 NOTICE:
5 ~ (555/ll . 0 The hub bearing could be damaged if it is subjected

I‘ iii to the vehicle weight,such as when moving the vehi-
‘?iI|IIgII|IllllllllI'illlllll cle with the drive shaft removed. Therefore. if it is

It 5 absolutely necessary to place the vehicle weight on.I_|rI‘.
I IMIIEII SST the hub bearing, first support it with SST.

Q I sst 09608-10041 (09008-02020,09608-02040)Em. ‘M; _

‘i%%fljmmm

5 7 FA1535

5 0 (w/ ABS)
5 After disconnecting the drive shaft from the axle

i’ hub, work carefully so as not to damage the sensor
V)’ rotor serrations on the drive shaft.~  Ir %

‘~r1fl’5; J "5 .

Q '
\‘ --4__

‘H.

fr’!

_ i ./ j j BR1977I

55 5 REMOVAL OF FRONT DRIVE SHAFT
(See page SA-7)

REMOVE FRONT WHEELS

Y

_______

REMOVE COTTER PIN, LOCK NUT CAP AND LOCK
NUT
(a) Remove the cotter pin and lock nut cap.
(b) Loosen the bearing lock nut while depressing the

brake pedal.
(c) Remove the bearing lock nut and plate washer.

(W SA1403

3. DISCONNECT TIE ROD END
5-I / (a) Remove the cotter pin and nut from the tie rod end.

-

,‘.._

SST (b) Using SST, disconnect the tie rod end from the
5 steering knuckle.

= e = SST 09628-62011\,\t \,1‘- /':"'

SA1407

5 4. DISCONNECT STEERING KNUCKLE FROM LOWER
ARM

I Remove the bolt and two nuts and disconnect the steer-
_# ing knuckle from the lower arm.
\

<3 . I

 I Q 5. DRAIN TRANSAXLE OIL
caP”

ifih
("fa

l
SA1408
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6 REMOVE DRIVE SHAFT
(a) Place matchmarks on the drive shaft and side gear

shaft.
NOTICE: Do not use a punch to mark the match-
marks.
Use paint. etc.
(b) Using SST, loosen the six hexagon bolts while de-

pressing the brake pedal.
SST 09043-88010

(c) Using SST, disconnect the drive shaft from the
steering knuckle.

SST 09950-20017
NOTICE:
0 Before removing the drive shaft, wrap vinyl tape

around the threads of the drive shaft to prevent
damaging the oil seal.

0 Cover the drive shaft boot with cloth to protect it
from damage.

(d) Push the front axle carrier towards the outside of the
vehicle, and separate the drive shaft from the steer-
ing knuckle.

(e) (LH drive shaft)
Using a hub nut wrench or equivalent, pry out the
LH drive shaft.

NOTICE:
0 Be careful not to damage the dust cover.
0 Cover the hub nut wrench or an equivalent with

cloth so as not to damage the transaxle body.

(f) Remove the two bolts and transmission case pro-
tector.
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5 5 5 55 5 5 5 55 5 (g) Using a brass bar and hammer, drive out the drive
.' shaft.
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AND AXLE Front Drive Shaft

ON-VEHICLE REPLACEMENT OF SIDE GEAR
I-I ‘ 34-9 SHAFT OIL SEAL

I I 1. REMOVE DRIVE SHAFT
.J

(See page SA-7)

SST 2. REMOVE LH OIL SEAL

SA1440I
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Using SST, drive out the oil seal from the case.
SST 09308-00010

5  5 I 3. REMOVERHOILSEAL
Using a screwdriver, remove the oil seal as shown.

. INSTALL LH OIL SEAL
Using SST and hammer, tap in a new oil seal.
SST 09223-15010
HINT: Coat the oil seal lip with MP grease.

5. INSTALL RH OIL SEAL I
Using a brass bar and hammer, tap in a new oil seal.
HINT: Coat the oil seal lip with MP grease.

6. INSTALL DRIVE SHAFT
(See page SA-18)
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I55 DISASSEMBLY OF FRONT DRIVE SHAFT
(See page SA-7)

‘_, 1. CHECK DRIVE SHAFTe -iiiiii--»—II-iiiiiiI-IIIIII e
K4050

st

-I K4051

_.1

<9Washer

K4052

rs
‘T 3.

/ N\
K4054

I

l

1/

Matchmarks

RA1327

(a) Check to see that there is no play in the outboard
joint.
Check to see that the inboard joint slides smoothly
in the thrust direction.

(c) Check to see that there is no remarkable play in the
radial direction of the inboard joint.
Check for damage to boots.

(b)

(d)
DISCONNECT SIDE GEAR SHAFT

(a) Using SST, remove the six hexagon bolts and the
three washers.

SST 09043-88010
(b) Disconnect the side gear shaft from the drive shaft.

(c) Use bolts, nuts and washers to keep the inboard
joint together.

NOTICE: Tighten the bolts by hand to avoid scratch-
ing the flange surface.

REMOVE BOOT CLAM PS
(a) Using a screwdriver, remove the four boot clamps

from the inboard joint and outboard joint.
(b) Remove the inboard joint boot from the inboard

joint cover.

DISASSEMBLE INBOARD JOINT
(a) Place matchmarks on the inboard joint and drive

shaft.
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S S S S S S S S S S (b) Using snap ring pliers, removethe snap ring.

'-is‘ \
/'H\ ‘t 

¥.\

“\\\ .nfia

RA1328

S S S (c) Using SST, a socket wrench and a press, remove the
S ket inboard joint from the drive shaft.
viiiiénch sst 09726-10010 (09726-00030)

(d) Remove the four bolts and two washers from the
inboard joint.gi§tI((\S

0\.§_-.»-'
Elm’

IS SI‘ Si SST
RA1329,

Using a screwdriver, unstake the inboard joint
coven

(e)

1f§t’~S (f) Using a screwdriver, pry out the inboard joint from
S the inboard joint cover.

NOTICE: When lifting the inboard joint, hold onto the
inner race and outer race.

\T\gk\gfi ~4- , /”/x\
of

I

'.| ll ‘ L, l -
', , \."' I

I! || ' I I Ill

I |_ . | II

K0810

SS S S S S S HINT: Should the joint become disassembled, re-Outer Matchmarks _ _
Race _ assemble it in the way shown.

C) I Cage

 ll ,
lnner l
Race Q RA133O

/

SS S SERVICE HINT
,i1'__‘_\_‘_ ./”T“ (a) Align the matchmarks placed before disassembly.

Outer
( *~“ Race (b) Insert the spark plug wrench into the inner race.

/ U (c) Lift the outer race and cage, and insert the six balls

SSSSSSS S-1:/SS SI Y II
Inner
Race

_ flfgi RA1331 RAias2
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(d) Jiggle the outer race and cage as shown to place the
balls in their respective grooves.

(e) Lower the outer race and cage so that they fit tightly
with the inner race.

5. REMOVE BOOTS
Remove boots of the inboard joint and outboard joint.

6. REPLACE SIDE GEAR SHAFT SNAP RING
(a) Using a screwdriver, pry out the snap ring.
(b) Using snap ring pliers, install the new snap ring.

j 7. REMOVE DUST COVER FROM SIDE GEAR SHAFT
Using a screwdriver and hammer, tap out the dust cover.

8. REPLACE SIDE GEAR SHAFT O-RING
(a) Using a screwdriver, remove the O-ring.
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(b) Coat O-ring with MP grease
(c) Install a new O-ring

9 INSTALL DUST COVER TO SIDE GEAR SHAFT
Using a press, install a new dust cover

H
E
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-"i'\\‘ \ - .

Vinyl Tape

_ FA1776

%l Q/1,
\\\\' 2.I

E7857

I @®
I

~.__________
-HH"~. E7859

Qyf-§@/065$,
"Q3°’

Seal Packing
O/_O

1.8mm
9/%\Q..-_ -~——~--r g g _ E7424

. 3.

I/

/Li-’, \(‘0'

/ §//,
S

/.

RA1335

ASSEMBLY OF FRONT DRIVE SHAFT
I (See page SA-7)

TEMPORARILY INSTALL BOOTS AND NEW BOOT
CLAMPS
HINT: Before installing the boot, wrap vinyl tape
around the spline of the shaft to prevent damaging the
boot
NOTICE: The boot and clamp of the outboard joint
are smaller than those of the inboard joint.
Temporarily install the two boots and four new clamps to
the outboard joint and inboard joint.

INSTALL BOOT TO OUTBOARD JOINT
(a) Before assembling the boots, pack in grease.
HINT: Use the grease supplied in the boot kit.
Grease capacity: 120 g (0.26 lb)

(b) Install the two boot clamps to the outboard joint
boot

(c) Bend the boot clamp and lock it as shown.

INSTALL INBOARD JOINT COVER
(a) Clean contacting surfaces of any residual packing

material using gasoline or alcohol.
(b) Apply seal packing to the inboard joint cover as

shown.
Seal packing: Part No.08826-00801, THREE BOND

1121 or equivalent
HINT: Avoid applying an excess amount to the surface.

Align the bolt holes of the cover with those of the
inboard joint, then insert the hexagon bolts.
Using a hammer and brass bar, tap the rim of the
inboard joint cover into place. Do this in the order
shown, and repeat several times.

(<1)

(d)
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S (e) Use bolts, nuts and washers to keep the inboard
joint together.

© NOTICE: Tighten the bolts by hand to avoid scratch-
 1 ) ing the flange surface.

W K0813 RA1325

S((@)
S SSSSS S S SS SS 4. ASSEMBLE INBOARD JOINT

Matchmarks _ _(a) Align the matchmarks placed before disassembly.

6
, S RA1327

(b) Using a brass bar and hammer, tap the inboard joint
onto the drive shaft.

NOTICE: Make sure that the brass bar is touching the
inner race. and not the cage.

T_$"
,-'

Ii

_.-..__‘

/‘S
\-J

*i*W_*WWW RA1335

SS S S (c) Using snap ring pliers, install a new snap ring.
.. /‘SSS S _ _

______H_‘

. ‘-7(/.\ ~.____

/   a .g
‘ ‘SST L/

/, -<
//'

‘ RA1328

(d) Pack in grease to the inboard tulip and boot.
‘ HINT: Use the grease supplied in the boot kit.

‘\\ IQ, Grease capacity: so 9 (0.20 lb)G m\,-

K4070
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SS S S S S SS S S SS S S S (e) Be sure the boot is on the shaft groove.
= (f) Insure that the boot is not stretched or contracted
EIII IIIIIWIIII S ‘ when the drive shaft is at standard length.

=-——~——»405.4 mm (15.96 in.)—-——-- ,3

I E7746

- F

x0) \ it\ \ \
x4071

"Q
A’?¢i0‘\\,

‘SSS K0823

SS

K4051 S

e :"lNl"'"-MIIIIII-r a
_ k4050_

I Drive shaft length: 405.4 mm (15.96 in.)

(g) Bend the boot clamp and lock it as shown.

INSTALL SIDE GEAR SHAFT
(a) Pack in grease to the side gear shaft.
HINT: Use the grease supplied in the boot kit.
Grease capacity: 43 g (0.09 lb)
(b) Remove the two washers and four bolts from the

drive shaft.

(c) Align matchmarks and install the side gear shaft
with a new gasket to the drive shaft.

, (d) Using SST, finger tighten the six hexagon bolts with
three washers.

SST 09043-88010

CHECK DRIVE SHAFT

(a) Check to see that there is no play in the inboard joint
and outboard joint.

(b) Check to see that the inboard joint slide smoothly in
the thrust direction.
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S INSTALLATION OF FRONT DRIVE SHAFT
(See page SA-7)

‘raasa~'*»‘%¢1
/Si

3/\
/

/‘O/ /

0 SQ/1LLAm /Pic

><"
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s’?§\v .2,_-:/L‘ I

_SSSS\‘"-______‘ _-"" /
.___,-

\_/ S_

INSTALL DRIVE SHAFT
(a) Temporarily install the drive shaft with a plastic

hammer.
H I NT: Before installing the drive shaft, set the snap ring
opening side facing downward.
NOTICE: Be careful not to damage the boot. oil seal
and deflector.

(b) Using a brass bar and hammer, tap in the hexagon
bolt head of the drive shaft until it makes contact
with the pinion shaft.

HINT: Whether or not the drive shaft is making contact
with the pinion shaft con be known by sound or feeling
when driving it in.

(c) Install the transmission case protector with two
bolts.

Torque: 185 kg-cm (13 ft-lb, 18 N-m)

(d) Install the outboard joint side of the driveshaft to
the axle hub.

NOTICE: Be careful not to damage the oil seal and
boot

(e) Using SST, torque the six hexagon bolts while de-
pressing the brake pedal.

SST 09043-88010
Torque: 660 kg-cm (48 ft-lb, 65 N-m)
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CONNECT STEERING KNUCKLE TO LOWER ARM
(a) Install the steering knuckle to the lower arm.
(b) Install and torque the bolt and two nuts.
Torque: 1,300 kg-cm (94 ft-lb, 127 N-m)

CONNECT TIE ROD END TO STEERING KNUCKLE

(a) Install the tie rod end to the steering knuckle with a
nut.

(b) Torque the nut.
Torque: 500 kg-cm (36 ft-lb, 49 N-m)
(c) Install a new cotter pin.
HINT: If the cotter pin hole does not line up, correct by
tightening the nut by the smallest amount possible.

INSTALL BEARING LOCK NUT, LOCK NUT CAP AND
NEW COTTER PIN
(a) Install the washer and lock nut.
(b) Torque the lock nut while depressing the brake

pedaL
Torque: 1,900 kg-cm (137 ft-lb, 186 N-m)
(c) Install the lock nut cap, and using pliers, install a

new cotter pin.

INSTALL FRONT WHEELS

FILL TRANSAXLE WITH GEAR OIL

CHECK FRONT WHEEL ALIGNMENT
(See page SA-3)
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REAR AXLE HUB AND CARRIER
COMPONENTS

0

|\\
\

®

1 150 (83 113) A

Strut Rod

@G_ S ‘T

%

Anchor Spring

8 OII 593' @-—I 1900(137.1s6g)
F?‘ O Cotter Pin

Axle Carrier

I 1.150(s3.113) I
. 65) . 3 3 &

if

<.t_B>’
Rear Drive Shaft (LH) Shock Absorber

No.2 Suspension Arm

I 1.250 (90,123) I D's° Brake

' ;

No.1 Suspension Arm ,7’,J

1S.1s0(ss.11S3)S A ~ 1':-III S ( S SS S SS ‘I - . . . I
. 05 I
$8’ Speed Sensor Q ‘W

_ 0 g _._(W/ ABS) /3'“
I 1.250(90.12s) I ——: A E ' »--E I» 1 iiiv

Parking Brake Cable _ €\ Q

1150(83113) /“Si

I - - I as  i% E X

I
Spr|ng—i—*$ Strut | so (69 In.-Ib, 7.0) I
Spring: "<1, ' Shoe

I‘? "2"
-"'"@i— Retainer

Snap Ring

'9 "is "QQ

VVasher

,, BearingInner Race (Inside)
- Bearing

ll(@ °@
Bearing Inner Race (Outside) 6!

_/1. Seal ‘T,-.

) ‘W %—M Shoe Hold-Down Spring

6,», Rotor Disc
‘*- /

%@ Adjuster 0
C‘

Lock N ut Cap

Q ID ust Cover
ii I‘.

_ SS"fo

Ikg-cm (ft-lb, N-m)I 1 Specified torque SM645
S 7 6* S Axle Shaft SA1646O Non-reusable part g _ g 0 i_ 371.1412
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1!‘ I CARRIER

E7957
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K3
K4079

S d_ (b) Remove the brake caliper from the rear axle carrier

REMOVAL OF REAR AXLE HUB AND

(See page SA-20)

I 1. REMOVE COTTER PIN. BEARING LOCK NUT CAP AND
BEARING LOCK NUT
(a) Remove the cotter pin and bearing lock nut cap.
(b) With the parking brake engaged, remove the bearing

lock nut with plate washer.

2. REMOVE BRAKE CALIPER
(a) Remove the two bolts.

S S and suspend it with wire.<-Egg

_/
_.-" _

IX Sr , ,.
\I>\ a\

4/‘ \\
\\SSSSSSSSSX -.\ srg

/\

. III;7 a?»-
—-_--(‘J SS_—SSS

’S I/

___.--

RA1401

S 3. REMOVE ROTOR DISC
h rk th t d' d axle hub

X1094

. oli

“III”
1'" ((6,... If the bearing play is greater than the maximum, replace

rinS '-\
3;.“

» \\.-
X1095

II f-I (a) Place matc ma s on e ro or isc an .
(b) Disengage the parking brake, and remove the rotor

S @. disc.

(  Q Q ‘S 01 ' Q0:
W g '

SSS: 4 CHECK BEARING PLAY IN AXIAL DIRECTION

Bearing play: 0.05 mm (0.0020 in.) or less

4 the bea ' g.

‘ 1/ 7--.“-..1'ii
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IP 77 7 ‘S 5. CHECK AXLE SHAFT FLANGE RUNOUT
. K I I I .V 1 I Maximum flange runout: 0.07 mm (0.0028 in.) or less

\

1 I Q,
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6. REMOVE PARKING BRAKE ASSEMBLY

7. (w/ ABS)
REMOVE REAR SPEED SENSOR

8. REMOVE PARKING BRAKE CABLE

Remove the two bolts and pull out the parking brake
cable.

9. LOOSEN TWO AXLE CARRIER MOUNTING NUTS

\\ I 10. DISCONNECT STRUT ROD
y (a) Loosen the strut rod mounting nut (body side)./k..Il4..

_wW K4084
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SUSPENSION AND AXLE — Rear Axle Hub and Carrier SA-23

S S S S S (b) Remove the strut rod mounting bolt and nut from
the axle carrier.

S S 11. DISCONNECT NO.1 SUSPENSION ARM.61II/ Matchmarks . ( ) P
- ' ~ lace matchmarks on the toe adjusting cam andd / a .i 1,‘ ~ control arm retainer.

SS T . i_4,,/

/RK\?C3
ST“ K4086

J
:‘i'ii'9'..5--

~* ‘i'J.JI I

>1
II

S S SS .._ S SS SS (b) Loosen the No.1 suspension arm mounting boltQ--

--.?‘g

A’)!/251))J7 -~64
II»-

(rear suspension member side).

Q.

..\
"2

GT-:5.-‘

R
4

15
0E 7;?’4"’

\_gif

SS S (c) Remove the No.1 suspension arm mounting bolt
and nut from the axle carrier.

<§
i K4088

S ‘S 12. DISCONNECT NO.2 SUSPENSION ARM
(a) Loosen the No.2 suspension arm mounting bolt

SSSSSSS“ \ (rear suspension member side).

9>\
aiiiii  



SA-24 SUSPENSION AND AXLE — Rear AXIS Hub and Carrier

its1A 5; ( La a

SSS SS SS SS SS . (b) Remove the bolt and nut from the axle carrier.
Q I

0 g g i<-4090,

S SS I 13. REMOVE AXLE CARRIER WITH AXLE HUB

/

I
I

(in

4;“S !€'.<{-S?‘ISQI‘%J/
@ ‘j 7/‘Q /./I

.-., I . .$5. (a) Remove the two axle carrier mounting bolts and
7” nuts.
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O00 no

-________________H_H_

I
f

J
/

ff

-‘II-_

n

IrSé4S“‘,.%-$66 6-/
\—|-.--.--_--._.

/"x
,-4.8»

T Ff; .

E7787

(b) Remove the axle carrier with axle hub.
NOTICE: Cover the drive shaft boot with cloth to pro-
tect it from damage.

REPLACEMENT OF AXLE HUB AND
BEARING

_ 1. FIEIVIOVE AXLE SHAFT FROIVI AXLE HUB

3 SST Using SST, push the axle shaft off the axle hub.
SST 09950-20017

sst S * 2. REMOVE BEARING INNER RACE (OUTSIDE) FROM
AXLE SHAFT
Using SST, pull off the bearing inner race (outside) from
the axle shaft.

— -— SST 09950-20017

0 -0 0:

I
/~r

@ 9.@\-5%

K4091‘

3. REMOVE BACKING PLATE
Remove the four nuts and backing plate.



SUSPENSION AND AXLE — Rear Axle Hub and Carrier SA-25

{fir
SST I’

\/Q
03

'4’?
~_.___‘

S SS SS 4. REMOVE INNER AND OUTER OIL SEAL

2d 1.I v.4“/I-
.2’

E7791

. Ia I(C 0;‘!

Using SST, remove the oil seal from the axle carrier.Q
Cd} ,.\(° sst 09606-00010

S SS I 5. REMOVE SNAP RING

p7. A1‘

E7792

SST

itliiiii__.?

Iiv£1’3"
E7793

SST

fli-

 (JIIIII8
.,

E7794

Using snap ring pliers, remove the snap ring from the axle
C<':II'I'I9I'.

REMOVE BEARING
Using SST, press out the bearing from the axle carrier.
SST 09636-20010

I SS 7. INSTALLBEARING
Using SST, press the bearing into the axle hub.
SST 09309-36010, 09608-32010

SS S I 6. INSTALL SNAP RING
ah I

4.  \I  

S

Using snap ring pliers, install a snap ring into the axle
- carrier.

N QSQQ.
_ _ --__ ._-- _ F779.21
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INSTALL OUTER OIL SEAL
(a) Using SST, drive in a new oil seal to the axle carrier.
SST 09608-30012 (09608-04020), 09608-32010
(b) Apply MP grease to the oil seal lip.

INSTALL BACKING PLATE
Install the backing plate to the axle carrier with new four
nuts.
Torque: 730 kg-cm (53 ft-lb. 72 N-m)

INSTALL AXLE SHAFT
Using SST, press in the axle shaft to the axle carrier.
SST 09636-20010

INSTALL INNER OIL SEAL

(a) Using SST, drive in a new oil seal to the axle carrier.
SST 09608-30012 (09608-04020, 09608-04110)
(b) Apply MP grease to the oil seal lip.
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AXLE — Rear Axle Hub and Carrier SA-27

INSTALLATION OF REAR AXLE HUB AND
-—-__=- CARRIER

J " L. 1. INSTALL AXLE CARRIER WITH AXLE HUB
(a) Install the axle carrier to the drive shaft.
NOTICE: Be careful not to damage the oil seal.
(b) Connect the No.2 suspension arm with a bolt to the

axle carrier.

(c) lnstall the axle carrier to the shock absorber with
two bolts.

(d) Install and finger tighten the two nuts.

INSTALL NO.2 SUSPENSION ARM NUT
lnstall and finger tighten the nut.

3. CONNECT NO.1 SUSPENSION ARM
(a) Connect No.1 suspension arm with a bolt to the axle

carrier.
(b) Install and finger tighten the nut.

CONNECT STRUT ROD
(a) Connect strut rod with a bolt to the axle carrier.
(b) Install and finger tighten the nut.
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5. TORQUE AXLE CARRIER NUTS
Torque the two bolts and nuts.
Torque: 2.600 kg-cm (188 ft-lb, 255 N-m)

6. INSTALL PARKING BRAKE CABLE

Install the parking brake cable with two bolts to the
backing plate.
Torque: 80 kg-cm (69 in.-lb. 7.8 N-m)

(w/ ABS)
INSTALL REAR SPEED SENSOR
Install the rear speed sensor with a bolt.
Torque: 195 kg-cm (14 ft-lb, 19 N-m)

INSTALL PARKING BRAKE ASSEMBLY

9. INSTALL ROTOR DISC
Align matchmarks on the axle hub and rotor disc, and
install the rotor disc.

INSTALL BRAKE CALIPER

Install the brake caliper with two bolts and torque the
two bolts.
Torque: 475 kg-cm (34 ft-lb. 47 N-m)
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INSTALL PLATE WASHER. BEARING LOCK NUT.
BEARING LOCK NUT CAP AND NEW COTTER PIN
(a) Install the plate washer and lock nut.
(b) With the parking brake engaged, and torque the nut.
Torque: 1,900 kg-cm (137 ft-lb, 186 N-m)
(c) Install the lock nut cap and a new cotter pin.

STABILIZE SUSPENSION
(a) Temporarily install wheels.
(b) Remove stands and bounce the vehicle up and

down to stabilize the suspension.

JACK UP VEHICLE AND REMOVE WHEELS

JACK UP AXLE CARRIER
Place wooden block on the jack and jack up axle carrier.

TORQUE NO.2 SUSPENSION ARM MOUNTING BOLT
(a) Torque the No.2 suspension arm body side bolt.
Torque: 1,150 kg-cm (83 ft-lb,113 N-m)

(b) Torque the No.2 suspension arm axle carrier side
bolt.

Torque: 1,250 kg-cm (90 ft-lb, 123 N-m)

TORQUE NO.1 SUSPENSION ARM MOUNTING BOLT

(a) Align matchmarks on the adjusting cam and control
arm retainer.

(b) Torque the No. 1 suspension arm mounting bolt.
Torque: 1.150 kg-cm (83 ft-lb, 113 N-m)
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T i (c) Torque the No.1 suspension arm axle carrier side

‘  X

77 ‘F
bolt.

Torque: 1,250 kg-cm (90 ft-lb, 123 N-m)

TORQUE STRUT ROD MOUNTING BOLT
(a) Torque the strut rod body side bolt.
Torque: 1,150 kg-cm (83 ft-lb, 113 N-m)

(b) Torque the strut rod axle carrier side bolt
Torque: 1.150 kg-cm (83 ft-lb. 113 N-m)

INSTALL AND TORQUE WHEELS
Torque: 1,050 kg-cm (76 ft-lb, 103 N-m)

BLEED BRAKE SYSTEM

CHECK REAR WHEEL ALIGNMENT
(See page SA-5)



SUSPENSION AND AXLE — Rear Drive Shaft SA-31

REAR DRIVE SHAFT
COMPONENTS

Drive Shaft (RH)

////7/2

Q Non-reusable part

7 ""O J

s~®

i|(
7 T

/ ' ' 7 @(-77 O Cotter Pin 3‘
I Inboard Joint Tulip ""

I 77 \  § Snap Ring 6

A ‘ / \ I
a/4 7

. _ O Boot ClampTripod Joint @ .- Washer

Lock Nut Cap
Boot

4 O Boot Clamp

O Boot Clamp

I”

Outboard Joint with Drive Shaft

‘(Q

K9-9") (II-|b.77l7\I-m) | : Specified torque .
RA134I

_7 ._ 7 77 RA1342*

=\

Drive Shaft (LH)

“‘-777777777’! 7

((& I
L® 7 \ I 1.900 i7[137.fl17ss) | 7
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SA-32 SUSPENSION AND AXLE — Rear Drive Shaft

I I I if I 0 if I NOTICE: The hub bearing could be damaged if it is
I_ subjected to the vehicle weight, such as when moving

the vehicle with the drive shaft removed. Therefore. if
~ ~ it is absolutely necessary to place the vehicle weight

* on the hub bearing. first support it with SST.
ST I sst 09608-16041 (09608-02020, 09608-02040)

_.
- I'iI'iIl.'-'ll‘~lIl-

7 B0120

/\ 2
I I I P REMOVAL OF REAR DRIVE SHAFT
*7 ,1!) I (See page SA-31)

i»~' - 1. REMOVE REAR WHEELS
REMOVE COTTER PIN. LOCK NUT CAP AND LOCK
NUT
(a) Remove the cotter pin and lock nut cap.
(b) With the parking brake engaged, loosen the bearing

lock nut.*1 RA14OO

C) O
Di

;

if W 0 ‘ 3. REMOVE DRIVE SHAFT
\Ma‘°h"“a"‘S Place matchmarks on the inboard joint tulip and the(a)
/3 side gear shaft flange.

.~ \ (b) With the parking brake engaged. remove the four
., O//J1

{E

<13
nuts and washers.

(c) Disconnect the drive shaft from the side gear shaft.

K4075

/<==>

.\"-"‘» *6 4
.0??? Q|IIna|!lin:i:;!!i?‘|!!!!!!i;

74 ~» t~7'.

(d) Remove the drive shaft from the axle carrier.
H I NT: Push the axle carrier towards the outside of vehi-
cle, and separate the drive shaft from the axle carrier.

 

-_.}? ._*3?§'\~/I (/ I
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DISASSEMBLY OF REAR DRIVE SHAFT
(See page SA-31)

1. CHECK DRIVE SHAFT
(a) Check to see that there is no play in the inboard and

outboard joints.
Check to see that the inboard joint slide smoothly in
the thrust direction.
Check to see that there is no remarkable play in the
radial direction of the inboard joint.
Check the damage of boot.

(b)

(C)

(d)
. REMOVE INBOARD JOINT BOOT

(a) Using a screwdriver, remove the two boot clamps.

(b) Slide the inboard joint boot toward the outboard
joint.

3. REMOVE INBOARD JOINT OUTER RACE
(a) Place matchmarks on the inboard joint tulip and

drive shaft.
NOTICE: Do not punch the marks.

(b) Remove the inboard joint tulip from the drive shaft.
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~ (a) Using a screwdriver, remove the two boot clamps of

tagiig

(\I7
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4. REMOVE TRIPOD JOINT
(a) Using snap ring pliers. remove the snap ring.

(b) Place matchmarks on the shaft and the tripod joint.
NOTICE: Do not use a punch to mark the match-
marks. Use paint, etc.

(0) Using a hammer and brass bar, drive out the tripod
joint from the drive shaft.

NOTICE: Do not tap the roller.

‘ 0 0 5. REMOVE INBOARD JOINT BOOT AND CLAMPS
X \

. 4%
/ "// x‘\~\§\7 i/

\ I
6. REMOVE OUTBOARD JOINT BOOT

77 P i*-~»..... (b) Remove the boot from the outboard joint.
NOTICE: Do not disassemble the outboard joint./

/
\

-.. -\-\-\- ~._______
-\-\-\-R

E7848

. (((((((( the outboard joint boot.
. 7/ L 77

/ \
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SUSPENSION AND AXLE — Rear Drive Shaft SA-35

I I 0 '7 ASSEMBLY OF REAR DRIVE SHAFT
(See page SA-31)..

HIIIIH
TEMPORARILY INSTALL BOOTS AND NEW BOOT
CLAMPS
NOTICE: The boot and clamp of the outboard joint
are smaller than those of the inboard joint.
HINT: Before installing the boot, wrap vinyl tape
around the spline of the shaft to prevent damaging the
boot
Temporarily install the boots and new clamps to the drive
shaft.

INSTALL TRIPOD JOINT
(a) Align the matchmarks placed before remove.

(b) Using a brass bar and hammer, tap in the tripod joint
to the drive shaft.

NOTICE: Do not tap the roller.

(c) Using snap ring pliers, install a new snap ring.

INSTALL INBOARD JOINT TULIP TO DRIVE SHAFT
(a) Pack in the grease to the inboard tulip.
HINT: Use the grease supplied in the boot kit.
Grease capacity: 180 g (0.40 lb)



SA-36 SUSPENSION AND AXLE -— Rear Drive Shaft 

I

Match marks
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E7854

(b) Align the matchmarks placed before remove, and
install the inboard joint tulip to the drive shaft.

INSTALL INBOARD JOINT BOOT

/ NOTICE: The clamps of the inboard joint are smaller
‘A 7 than those of the outboard joint.

/.06 (a) Be sure the boot is on the shaft groove.

777/,./’ Q

7 / E7855‘

7/77 -l0@0l -I)
E7856

(((((((((( ( ,,.-.
K '

=\$
/» 

\"X

\ I

E7857

(b) Using a screwdriver, bend the boot clamp and lock
it as shown.

INSTALL OUTBOARD JOINT BOOT
(a) Before installing the boot, pack in grease.
HINT: Use the grease supplied in the boot kit.
Grease capacity: 120 g (0.26 lb)

(b) Be sure the boot is on the shaft groove.



SUSPENSION AND AXLE — Rear Drive Shaft SA-37
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558.5 mm (21.99 in.)
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K4077

(C) I nsure that the boot is not stretched or contracted
when drive shaft is at standard length.

Drive shaft length: 558.5 mm (21.99 in.)

(d)

s. CHE
(4)

 é ilIIi-—iIlllllIi=e2  

Using a screwdriver, bend the boot clamp and lock
it as shown.

CK DRIVE SHAFT
Check to see that there is no play in the inboard joint
and outboard joint.
Check to see that the inboard joint side smoothly in
the thrust direction.



SA-38 SUSPENSION AND AXLE — Rear Drive Shaft

[ if if 7” I I I / 7777 I INSTALLATION OF REAR DRIVE SHAFT
\“ S T“ 7 “__.. *7 (See page SA-31)

\6 1. INSTALL DRIVE SHAFT
. 4' ‘_._. 1 (a) Install the drive shaft to the axle carrier.

.4 _77-,.u;‘%7:'a7ig“ HINT: Be careful not to damage the boot.
' ' , Q -

i \ ii fi\ K4076

..40/C

"€;\\

* 7 7 7 I I if 7 7 I I (b) Align the matchmarks on the inboard joint tulip and
Matchmarks the side gear shaft flange.
. 7 I (c) Connect the drive shaft with the four bolts and

, washer to the side gear shaft.
)i -" Q \ (d) With the parking brake engaged, torque the four

O/J» ‘ bolts.g
ii Torque: 700 kg-cm (51 ft-lb, 69 N-m).0’Q‘Ig~:_a\//

K4075

R 0 7 if if I 7 ' 2. INSTALL BEARING LOCK NUT, LOCK NUT CAP AND
H’x7 37!; COTTER PIN

I 7
/ 77 “-- (a) Install the washer and lock nut.

7 F (b) With the parking brake engaged, torque the lock
I '@" 7, nut.

Torque: 1.900 kg-cm (137 ft-lb, 136 N-m)
\ 0/ (c) Install the lock nut cap, and using pliers, install a

new cotter pin.-4:
E7957

3. INSTALL REAR WHEELS

4. CHECK REAR WHEEL ALIGNMENT
(See page SA-5)



SUSPENSION AND AXLE — Differential SA-39

DIFFERENTIAL
On-Vehicle Repair

87777 éeI@

O Bearing Spacer

Q I See page SA-41 1
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S 0 Match marks
SA1624

I 2.

L

/ /

Q‘

. F

I Z "‘ PlateWasher Oil Slinger

I 0(-gt‘ \ L/'

CD '1 Q '\ i 'ront Bearing Filler Plug

Companion Flange  A

I Propeller Shaft %__1
Rear Crossmember

-Ho

Q Gasket

-\
\

I

e -1*’ -...-

7 ikg-cm (fit-lb, N-m)l : Specified torque
O Non-reusable part SA16

REPLACEMENT OF FRONT OIL SEAL

iswfi ’ @@>>; y 1. REMOVE REAR cnoss
E0“---~...____7 ii‘ - “Q1? "/ ' / 47'..\7 7.777 7.44 7 0
2;‘ \\ /Z 77 \ 1

_ 7' -~ ' l / _77

7 T_.‘"-i\"~I?‘,_:%-

MEMBER

DISCONNECT PROPELLER SHAFT
(a) Place the matchmarks on the both flanges‘\

TR (b) Remove the four bolts, washers and nuts
/Y‘; . (c) Disconnect the propeller shaft from the differential

w



SA-40 SUSPENSION AND AXLE — Differential
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SA1625

if if RR if 3. REMOVE COMPANION FLANGE
(a) Using a hammer and chisel, loosen the staked part

of the nut.

(b) Using SST to hold the flange, remove the nut.
ssr 71; ,7 ssr 09330-00021

77 7 / ‘"\.._\ j 7 7

. I I J I -ll
8..I .. . -/ '7’ 0 ET {TF7W77/:=5fg7 , /‘\ 71 77 (c) Remove the plate washer.

  ‘Ti 77..1j“\5;7\ \\$‘  
' .7r-.____ ___I  Di;

if l\\ "X SA1626

(d) Using SST, remove the companion flange.
X W," ssr ssr 09557-22022
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REMOVE FRONT OIL SEAL AND OIL SINGER

.3577 Oil Slinger (a) Using SST, remove the front oil seal.

 fiJ »7O () 92 I 5 Remove the oil slin er.
ssr 09308-10010

F
t . i : - '; 7_7ji7.~i-I7|ii7l

O O

?7J.4;,%\ I
I /’iF<»~___7,_./"0/I SST

777 77 7777 7 77 777777 7
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“*5 SST 09556-22010

Z 1111111111111 liiiiiiiill  
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REMOVE FRONT BEARING AND BEARING SPACER

(a) Using SST, remove the front bearing.

\ iillll
SA1 528 ]
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(b) Remove the bearing spacer.

INSTALL NEW BEARING SPACER AND FRONT
BEARING
(a) Install a new bearing spacer on the shaft.
(b) Install the front bearing on the shaft.

INSTALL OIL SLINGER AND NEW OIL SEAL
(a) Install the oil slinger on the shaft.
(b) Using SST, drive in a new oil seal.
SST 09554-22010
Oil seal drive in depth: 2.0 mm (0.079 in.)
(c) Apply MP grease to the oil seal lip.

INSTALL COMPANION FLANGE
(a) Using SST, install the companion flange.
SST 09557-22022

(b) Install the plate washer.
(c) Coat the threads of a new nut with gear oil.
(d) Using SST to hold the flange, tighten the nut.
SST 09330-00021
Torque: 1.100 kg-cm (80 ft-lb, 108 N-m)

CHECK DRIVE PINION BEARING PRELOAD

Using a torque wrench, measure the preload of the back-
lash between the drive pinion and ring gear.
Preload (at starting):

New bearing 10 -16 kg-cm
(8.7 - 13.9in.-lb,1.0 -1.6 N-m)

Reused bearing 5 — 8 kg-cm
(4.3 — 6.9 in.-lb, 0.5 —- 0.8 N-m)

0 If preload is greater than specification, replace the
bearing spacer.

0 If preload is less than specification, retighten the nut
130 kg-cm (9 ft-lb, 13 N-m) at a time until the speci-
fied preload is reached.

If the maximum torque is exceed while retightening the
nut, replace the bearing spacer and repeat the preload
procedure. Do not back off the pinion nut to reduce the
preload.
Maximum torque: 2.400 kg-cm (174 ft-lb, 235 N-m)
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10. STAKE DRIVE PINION NUT

11. CONNECT PROPELLER SHAFT

\ (a) Align the matchmarks on the flanges and connect
i-—-_____H_ __ r'=~ / the propeller shaft with the four bolts, washers and
E l /" HUIIS.

—  R‘ £/
) l .-:--- "FS Q1 ‘ii (b) Torque the bolts and nuts.

“S " "“\ ‘ U =' Tor ue: 750 kg-cm (54 ft-lb. 74 N-m),. \II“ /is "
é “Jr I Matchmarks I
mp.

12. INSTALL REAR CROSSMEMBER

“V” Torque: 730 kg-cm (53 ft-lb, 72 N-m)

C/ r*~\\
\. O‘\®.”

L

F‘I __ ["V—/“QO

\._/EFI

SA1634

l k_

@I*\.- i@f@
l 0 » 5 mm (0 »_ 0.20 in.) SA1635i

13. CHECK OIL LEVEL

-I Viscosity Above -18 C (O F) SAE 90
© " © Oil grade: API GL-5 hypoid gear oil

kl l@ ' Below -1s°c (0°|=) SAE sow-so
Capacity: 1.1 liters (1.2 US qts.1.0lmp.qts)
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Z I if I F I I REMOVALOF DIFFERENTIAL
(See page SA-39)

1. DRAIN DIFFERENTIAL OIL

2. REMOVE DRIVE SHAFTS (See page SA-31)

3. REMOVE REAR CROSSMEMBER

I F 4. DISCONNECT PROPELLER SHAFT

91)
4-milli-rt.

QJ
/

___,/--'
___.----" _ _ __,_.--’

_,--—-- '_,_._' —"‘

H— _I\/latchmarks

SA1624

1%»

g SA1636

(b) Remove the four bolts, washers and nuts
W Z/To I (c) Disconnect the propeller shaft from the differential

5. REMOVE DIFFERENTIAL
J k th diff t Isl htl) *1 (a) ac up e 'erenia ig y.

\ [C (b) Remove the two bolts.
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(c) Remove the four nuts and bolts.

(d) Remove the differential from the body.
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DIFFERENTIAL CARRIER

Conventional Type Differential
E D F F if F l

1 Thrust Washer GED ‘

®iPinion Gear I

Pinion Gearfi

 ' eiStraight Pin

Pinion Shaft
GBEIF Gear

CEiThrust Washer
Plate Washer % P P

Bearing Outer R

Companion Flange

O Non-reusable part

E? y Side Bearing Cap @
Side Gear Shaft ' if .__

,,__,.¢Q.__~'>;eo 3 \ _ O Gasket

O Dust Cover \ _”“-~; I Ag
0 on Seal is 7’ C ” 3 6?

9 Bearing Spec F‘ 3 Filler Hug

EICB

O Snap Ring A A ~
F ..

'9 |0

Oil Slinger

Differential Carrier I Bleeder Plug
Q l 800 (58, 78)

l

Bearing Outer Race __.,
Side Bearing _ K A Rmg Gear' ' ~~~ A A fr ' c E ~ 'I, 8

Drive Pinion c t ‘ti Differential Case

R B . 00¢?“ ' 1ear ear|r19'_ mfiate Washer g/g|F9 ® P A ~Side Bearing

® @Bearing Outer Race

w @Q Plate Washer

I 9s5(71,si7) i D

O LocI< Plate

Carrier Cover

475 (34 4'7)

Q %% ,5-asER*isir
s

E
 O Dust Cover

QI %§ Snap Ring

Bearing Outer Race

 ‘ O Gasket—?C3

T $0 Dust Deflector

Kg:Wcm_ (ft-lb, N-m)] : Specified torque Side Gear Shaft i

-Q Side Gear
O Oil Seal Shaft

From Bearing D _ Plu Conventional Type Differential
Plate Washer I ram 9 if I J’

W W _ O OII Seal . S|'I3D
i See page RA-39 i -.~ Ring ,

I "'1'.

4
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PR E-INSPECTION OF DIFFERENTIAL
CARRIER

.‘,__
1. REMOVE DIFFERENTIAL CARRIER COVER

,,?§\' r-' \’§ -- l (a) Remove the eight bolts.
-__ II

T’ I ‘..-

’ ¢ I’
.»'(3 L

(b) Using a brass bar and hammer, separate the cover
and carrier.

CHECK COMPANION FLANGE RUNOUT
Using a dial indicator, measure the lateral and radial
runout of the companion flange.
Maximum lateral runout: 0.10 mm (0.039 in.)
Maximum radial runout: 0.10 mm (0.039 in.)
If the runout is greater than the maximum, replace the
companion flange.

CHECK RING GEAR RUNOUT
Using a dial indicator, measure the runout of the ring
gean
Maximum runout: 0.07 mm (0.0028 in.)
If the runout is greater than the maximum, replace the
ring gear.

CHECK RING GEAR BACKLASH
Using a dial indicator, check the backlash of the ring
gean
Backlash: 0.13 — 0.18 mm (0.0051 — 0.0071 in.)
If the backlash is not within specification, adjust the side
bearing preload.
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5 CHECK TOOTH CONTACT (See page SA-58)

/‘/ 1 //A*" %e@"
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 §

F"W

(CONVENTIONAL TYPE DIFFERENTIAL)
CHECK SIDE GEAR BACKLASH
Using a dial indicator, check the backlash of the side gear
while holding one pinion gear toward the differential
case.
Backlash: 0.05 —— 0.20 mm (0.0020 — 0.0079 in.)
If the backlash is not within specification, install the side
gear thrust washers of diggerent thickness.

MEASURE DRIVE PINION PRELOAD
Using a torque wrench, measure the preload of the back-
lash between the drive pinion and ring gear.
Preload (at starting):

5 - 8 kg-cm (4.3 - 6.9 in.-lb. 0.5 — 0.8 N-m)

CHECK TOTAL PRELOAD
Using a torque wrench, measure the total preload.
Total preload (at starting):

In addition to drive pinion preload
3 — 5 kg-cm (2.6 — 4.3 in.-lb, 0.3 — 0.5 N-m)

lf necessary disassemble and inspect a differential.
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D I (b) Pull out the two side gear shafts.
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DISASSEMBLY OF DIFFERENTIAL CARRIER

 A ~ 1. REMOVE SIDE GEAR SHAFTS
,--- V.-" / . . .

’ ’ it 2 (Conventional Type Differential)
(a) Using needle nose pliers, remove the two snap ring

(Torque Sensing Limited Slip Differential)
(a) Using SST, drive out the side gear
sst 09520-24010

HINT: Use a soft jaw vise

shaft

D D K I“ (b) Remove the snap ring from the side gear shaft

T . D D 2. REMOVE SIDE GEAR SHAFT OIL SEALS

I / Ii -.___

\\\;>‘Z4;
1:?“

sA1_570 ,

Using SST, remove the two oil seals form the housing
SST 09308-00010
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Q . .A (a) Using a hammer and chisel, loosen the staked part
of the nut.

“"4391
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ii)i
(52%/Aéfikv SA1587

if S, 3. REMOVE COMPANION FLANGE

SST if (b) Using SST to hold the flange, remove the nut.

‘ls. -_'_}_..
efi .10 H

“"-I-n1|-P"

F

Qj~31?

SST 09330-00021

' /_~, 1 (c) Remove the plate washer.
I

E7896,

Hold ‘ (d) Using SST, remove the companion flange.
 SST 09557-22022 (09557-22040)

® ~‘i1..\\Uri‘:
SST

SA1579

ESEYT
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4. REMOVE FRONT OIL SEAL AND OIL SLINGER
(a) Using SST, remove the oil seal from the housing
ssr 09308-10010
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(b) Remove the oil slinger.
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D 5. REMOVE FRONT BEARING AND BEARING SPACER
(a) Using SST, remove the bearing from the housing
SST 09556-22010
(b) Remove the bearing spacer.

SA1603
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D 6. REMOVE DIFFERENTIAL CASE

U ___.._,

1-_

Q .- -"=91
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Match marks

SA1602

‘iii! SST
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at
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SA1598

(a) Place matchmarks on the bearing cap and differen-
tial carrier.

(b) Remove the two bearing caps.

(c) Using SST, remove the two side bearing preload
adjusting plate.

SST 09504-22011
HINT: Measure the adjusting plate washer and note the
thickness.

(d) Remove the differential case and bearing outer race
from the carrier.

HINT: Tag the bearing outer races to show the location
for reassembly.

7. REMOVE DRIVE PINION FROM DIFFERENTIAL
CARRIER
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9.

REMOVE DRIVE PINION REAR BEARING
(a) Using SST and a press, remove the bearing from the

drive pinion.
SST 09950-00020
HINT: If the drive pinion or ring gear are damaged re-
place them a set.
(b) Remove the plate washer.

REMOVE FRONT AND REAR BEARING OUTER RACES
Using a hammer and brass bar, drive out the outer races
from the carrier.

D 10. REMOVE RING GEAR
(a) Place the matchmarks on the ring gear and differen-

tial case.
k "—@._/ A (b) Unstake the lock plates.

(c) Remove the eight bolts and four lock plates.

(d) Using a plastic hammer, tap on the ring gear to
separate it from differential case.
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REMOVE SIDE BEARINGS
Using SST, press out two side bearings from differential
case.
SST 09950-00020

(CONVENTIONAL TYPE DIFFERENTIAL)
DISASSEMBLE DIFFERENTIAL CASE
(a) Using a hammer and punch, drive out the straight

pin.

(b) Remove the following parts from the differential
case:
0 Pinionshaft
0 Two pinion gears
0 Two side gears

/ 0 Four thrust washers(S? 0Q
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A 52 SUSPENSION AND AXLE — Differential

P D ASSEMBLY OF DIFFERENTIAL CARRIER
1. (CONVENTIONAL TYPE DIFFERENTIAL)

ASSEMBLE DIFFERENTIAL CASE

_ “ (a) Install the thrust washers to the side gears.

gears with thrust washers
(c) Install the pinion shaft.

if (b) Install the side gears with thrust washers and pinion

(d) Check the side gear backlash.
Measure the side gear backlash while holding one
pinion gear toward the case.

Backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.)
If the backlash is not within specification, install the side
gear thrust washers of different thickness.

if Thrust washer thickness mm (in.)

0.95 (00314) 1.10 (00433)
1.00 (0.0s94) 1.15 (00453)
1.05 (00413) 1.20 (00472)

HINT: Use washers of same thickness on both the right
and left sides.
(e) Using a hammer and punch, drive in the straight pin

through the case and hole in the pinion shaft.

(f) Stake the case.
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INSTALL RING GEAR ON DIFFERENTIAL CASE
(a) Clean the contact surface of the differential case.
(b) Heat the ring gear to about 100°C (212°F) in an oil

bath.
NOTICE: Do not heat the ring gear above 110°C
(230°F).
(c) Clean the contact surface of the ring gear with

cleaning solvent.
(d) Then quickly install the ring gear on the differential

case.
(e) Align the matchmarks on the ring gear and differen-

tial case.
(f) Temporarily install the lock plates and set bolts.
(g) After the ring gear cools down enough, tighten the

set bolts uniformly and a little at a time.
Torque: 985 kg-cm (71 ft—lb. 97 N-m)

(h) Using a hammer and drift punch, stake the lock
plates.

HINT: Stake one claw flush with the flat surface of the
nut. For the claw contacting the protruding portion of the
nut, stake only the half on the tightening side.

INSTALL SIDE BEARINGS
Using a press and SST, press in the bearings into the
differential case.
SST 09710-22020 (09710-01030)

CHECK RING GEAR RUNOUT

(a) Install the differential case onto the carrier and in-
stall the plate washers to where there is no play in
the bearing. (See page SA-55)

(b) Install bearing caps. (See page SA-57)
(c) Using a dial indicator, measure the runout of ring

gear
Maximum runout: 0.07 mm (0.0028 in.)
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REMOVE DIFFERENTIAL CASE
(a) Remove the four bolts and two bearing caps.
(b) Remove the two plate washers.

Remove the differential case with bearing outer
races.

/—\ (7 ~_/

INSTALL FRONT AND REAR BEARING OUTER RACES
Using a press and SST, press in the front and rear bearing
outer races.
SST 09608-30012

Front (09608-04020,09608-00060)
Rear (09609-04020, 09609-04100)

INSTALL REAR BEARING TO DRIVE PINION
(a) Install the plate washer on the drive pinion with the

chamfered end facing toward the pinion gear.
 ‘ (b) Using a press and SST, install the rear bearing onto

___ ‘ the drive pinion.
EREEEEE32

_ 0 SST 09506-30012

TEMPORARILY ADJUST DRIVE PINION PRELOAD
(a) Install the following parts:

0 Drive pinion
0 Front bearing

HINT: Assemble the spacer, oil slinger and oil seal after
adjusting the gear contact pattern.

(b) Install the companion flange with SST.
1 ssr 09557-22022
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(c) Adjusting the drive pinion preload by tightening the
companion flange nut.
Using SST to hold the flange, tighten the nut.

SST 09330-00021

I (d) Using a torque meter, measure the preload.
— e Preload (at starting)

Reused bearing
5—8kg-cm (43—69in -lb 05—08N m)

my a New bearing
a ( S , 10-—16kg-cm (8.7—13.9in.-lb,1.0—1.6N-mi)
.155“ *-.__‘ 1 '

INSTALL DIFFERENTIAL CASE IN CARRIER
(a) Place the bearing outer races on their respective

bearings. Make sure the left and right outer races are
not interchanged.

(b) Install the differential case in the carrier.

ADJUST RING GEAR BACKLASH
(a) Install only the plate washer on the ring gear back

side.
HINT: Insure that the ring gear has backlash.

I I I I (b) Snug down the washer and bearing by tapping on
the ring gear with a plastic hammer.
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(c) Using a dial indicator, measure the backlash.
(d) Select a ring gear back side plate washer so that the

backlash is 0.13 mm (0.0051 in.).

(e) Select a ring gear teeth side washer with a thickness
which eliminates any clearance between the outer
race and case.

(f) Remove the plate washer and differential case.

(g) Install the plate washer into the ring gear back side.

(h) Place the other plate washer onto the differential
case together with the outer race, and install the
differential case with the outer race into the carrier.

(i) Using a plastic hammer, snug down the washer and
bearing by tapping the ring gear.
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SUSPENSION AND AXLE — Differential SA-57

S S S S S S (j) Using a di ' '
al indicator, measure the ring gear back-

lash.
; Backlash" 0 13. . -0.18 mm (0.0051 - o oo11 a

(k) If not within
. n.)

the specification, adjust by either in-
creasing on decreasing the number of washers on
both sides by an equal amount.

HlNT- Th. ere should be clearance betwe
washer and case

en the plate

Insure that ' '
SA1608
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gear backlash.

SS 11. ADJUST SIDE BEARING PR
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washer and measure the thickness.
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(b) lnstall a

"1
new washer of 0.06 — 0.09 mm (0.0024 -

0.0035 in.) thicker than the r
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) Using a hammer and brass bar, tap in the side
thrust washer.

emoved washer.

. Select a washer which can b '
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(d) lnstall the side bearing caps.
A HINT: Align the match

Af

./

|\
(_J

. ‘ ___“ \__ __

,/\ "

/'

| _S))

T».
_ ____..q- --

rl |

If '1
.\ A

.,- , \

i.._____(_ H -<-- .9
_ .-X 1,?-,.__--1 /r

._ -I___. ,

*_ SA1601

.=

Hold
_ if f W SA1606\

marks on the cap and carrier.
x Torque: 800 kg-cm (58 ft-lb. 78 N-m)
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(e) Recheck the ring gear backla h
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ash: 0.13 — 0.18 mm (0.0051 — 0.0071 in.)
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SA-58 SUSPENSION AND AXLE — Differential 

(f) If not within the standard, adjust by either increas-
ing or decreasing the washers on both sides by
equal amount.

HINT: The backlash will change about 0.02 mm
(0.0008 in.) with 0.03 mm (0.0012 in.) alteration of the
side gear thrust washer.

Washer thickness mm (in.)

2.21-2.23 (0.0-970-10.0979] I 2.72-2.74 1{0."1071-0.‘ 079;»
2.24-2.25 (0 -992-0.0990 2.75-2.77 10.1093-0.1 0911
2.27-2.29 (0 -994-0.0902) I 2.79-2.90 110.1094-0."02]1
2.30-2.32 (0 1905-0.0913] 2.91-2.93 l[0.'105-0 ' ‘
2.33-2.35 (0 "-917-0.0925, 2.94-2.95 (cm '19-0.11251
2.35-2.39 (1:11 -929-0.0937) I 2.97-2.991{0.'130-0.
2.39-2.41 I941-0.0949} . 2.90-2.92 (0.-v42-0.
2.42-2.44 10.0953-0.0 2.93-2.95 (131.1 154-0.‘ ' 51 )1
2.45-2.47 110.0955-0.0972 2.95-2.99 (0-.1‘ 55-0.1-:73)»
2.49-2.50 10.0975-0.0994) 2.99-3.01 110.1171 -0.1‘ 95;»
2.51-2.53 1[0.~0999-0.0995) * 3.02-3.04 (101.1 ' 99-0.11 97)
2.54-2.55 1[0~.¢000-010091 3.05-3.07 l[0r201-0:209)
2.57-2.59 (0.'012- 1 3.09-3.10 110.1213-0.'220)
2.50-2.52 (01024-I 3.11-3.13 (0.1 224-0.1232)
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2.59-2.71 (0.‘059-I .1057] 3.20-3.22 (01250-01259)
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‘S I‘ 12. MEASURE TOTAL PRELOAD

Using a torque meter, measure the total preload.
Total preload (at starting):

Add drive pinion preload
3 - 5 kg-cm (2.6 — 4.3 in.-lb. 0.3 -- 0.5 N-m)

INSPECT TOOTH CONTACT BETWEEN RING GEAR
AND DRIVE PINION

(a) Coat 3 or 4 teeth at three different positions on the
ring gear with red lead.

(b) Hold the companion flange firmly and rotate the
ring gear in both directions.

(c) Inspect the tooth contact.
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Proper Contact
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2:552—-"” Select and adjusting shim that will bring thedrive pinion closer to the ring gear.
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Select an adjusting shim that will shift the
drive pinion away from the ring gear.

Heel Contact Face Contact

I4ii
Toe Contact Flank Contact
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If the teeth are not contacting properly. use the following
chart to select a proper washer for correction

Thickness mm (in )
4

/ 2 26-2 28WI-9) E
Plate Washer

-0
2 38-2 40
241-243

SA1586
7 2 44-2 46

2 47-2 49

F(0.
ffi(1.)
(0.
(Q

( Ci
1: lQl_

(II)

i[ Q

0890-10898) j
0902-0.0909)
0013490921)
0925490033)
0037430945) j
0949400057)
0961490069)
0072490980)

2.50-2.52
2.53-2.55
2.56-2.58
2.59-2.61
2.62-2.64
2.65-2.67
2.68-2.70
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REMOVE FRONT BEARING
(See step 5 on page SA-48)

REMOVE COMPANION FLANGE
(See step 3 on page SA-47)

S INSTALL NEW BEARING SPACER AND FRONT
7 BEARING

(a) Install a new bearing spacer on the drive pinion

_'Q'( (f
.____ ____,,__I

/7

I 0 0994-0 0992
100995-0 004‘
101009-0 5
101020-0 029)
01031 0 0

101043-0 511
(01055-0 053)
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(b) Install the front bearing on the drive pinion.

S S SS 7 7 17. INSTALL OIL SLINGER

INSTALL NEW OIL SEAL
(a) Using SST, drive in a new oil seal.
SST 09554-22010

I
sst Q &é A.

I‘ _j_ ""' Oil seal drive in depth: 2.0 mm (0.079 in.)
(b) Apply MP grease to oil seal lip.

INSTALL COMPANION FLANGE
(a) Using SST, install the companion flange on the

shaft.
SST 09557-22022

(b) Install the plate washer.
(c) Coat the threads of a new nut with gear oil.
(d) Using SST to hold the flange, tighten the nut
SST 09330-00021
Torque: 1,100 kg-cm (80 ft-lb, 108 N-m)
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CHECK DRIVE PINION BEARING PRELOAD
Using a torque wrench, measure the preload of the back-
lash between the drive pinion and ring gear.
Preload (at starting):

New bearing 10 -16 kg-cm
(8.7 -13.9in.-lb,1.0 — 1.6 N-m)

Reused bearing 5 — 8 kg-cm
(4.3 - 6.9 in.-lb. 0.5 — 0.8 N-m)

0 If preload is greater than specification. replace the
bearing spacer.

0 If preload is less than specification, retighten the nut
130 kg-cm (9 ft-lb, 13 N-m) at a time until the speci-
fied preload is reached.

If the maximum torque is exceed while retighten the nut.
replace the bearing spacer and repeat the preload proce-
dure. Do not back off the pinion nut to reduce the
preload.
Maximum torque: 2,400 kg-cm (174 ft-lb, 235 N-m)

CHECK TOTAL PRELOAD

Total preload (at starting):
Add drive pinion preload

3 — 5 kg-cm (2.6 — 4.3 in.-lb, 0.3 — 0.5 N-m)

CHECK RING GEAR BACKLASH
Using a dial indicator, check the backlash of the ring
gean
Backlash: 0.13 - 0.18 mm (0.0051 — 0.0071 in.)

If the backlash is not within specification, adjust the side
bearing preload.

INSPECT TOOTH CONTACT BETWEEN RING GEAR
AND DRIVE PINION (See page SA-58)

CHECK COMPANION FLANGE RUNOUT
Using a dial indicator, measure the lateral and radial
runout of the companion flange.
Maximum lateral runout: 0.10 mm (0.0039 in.)
Maximum radial runout: 0.10 mm (0.0039 in.)

25. STAKE DRIVE PINION NUT
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SA-62 SUSPENSION AND AXLE — Differential
 

26 . INSTALL NEW SIDE GEAR SHAFT OIL SEALS
(a) Using SST, drive in two new oil seals until they are

flush with the carrier end surface.
SST 09550-22011 (09550-00020, 09550-00031)
(b) Coat the oil seal lips with MP grease.

27. INSTALL SIDE GEAR SHAFTS

(Conventional Type Differential)
(a) Install the two side gear shafts to the differential

case.
(b) Install two new shaft snap rings to the side gear

shafts.

(Torque Sensing Limited Slip Differential)
(a) Install the new snap ring to the side gear shaft.

(b) Using SST, drive in the side gear shaft.
SST 09520-24010

S S SS S S SS SS SS 28. INSTALL DIFFERENTIAL CARRIER COVER

\._/

-______._

E7934

(a) Clean contacting surfaces of any residual packing
material using gasoline or alcohol.1 - 2 mi I

gOO%4|;§O (b) Apply seal packing to the carrier.
i Seal packing: Part .No.08826-00090, THREE BOND

1281 or equivalent
HINT: Install the carrier cover within 3 minutes after
applying seal packing.
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(c) Install and torque the eight set bolts
Torque: 475 kg-cm (34 ft-lb, 47 N-m)

SA-63



I S S S INSTALLATION OF DIFFERENTIAL

‘IIIIISI  

_./ _._.

.9049» -9)
I1l)§\\gkI1>*';h®Y ‘l 

Z

5-3142 -- Hz9
j SA1639

SISIISSSSSS"“""——— -__ /

 _.. I

9-\lg
5

on --. T \
‘ -------.:---.-RHH_H_H Q

]\ I Q71- 4: 94¢: O I .//
0 7 77 /7 SA1640

\
I — —__ q__-“\%“"1_

<‘II5-“Ii \2W1),\
TI Q 7- "i" I

\\\\I 
I /

é “S SMatchmarks
0 ‘Q ‘

SA1624

-.I))II\I2.‘
’ .\1‘ -

\ G .-Q02/I

- - o I

\_,..

_ W SA1634

il IIIII I

l ©i ( iiiiiii

1|..9
.. . llllll I

I1
0 — 5 mm
(O 7 O-20 Wm) 9.41535

SA-64 SUSPENSION AND AXLE - Differential

1. INSTALL DIFFERENTIAL

(a) Position the differential and torque the four bolts
and nuts.

Torque: 970 kg-cm (70 ft-lb. 95 N-m)

(b) Install and torque the two bolts.
Torque: 1,500 kg-cm (108 ft-lb, 147 N-m)

2. CONNECT PROPELLER SHAFT
(a) Align the matchmarks on the flanges and connect

“‘ - L I the flanges with four bolts, nuts and washers.\ . I; l .__

(0%; __.___

/ Q Q Torque: 750 kg-cm (54 ft-lb, 74 N-m)
(b) Torque the four bolts and nuts.

3. INSTALL REAR CROSSMEMBER
\ / ~ .Rm “\ __ I Install the rear crossmember with four bolts.

“\ "' 7 Torque: 730 kg-cm (53 ft-lb. 72 N-m)
4. CONNECT DRIVE SHAFTS

(See page SA-31)

SSSS 7 ©_ SS S S y 5. FILL DIFFERENTIAL WITH GEAR OIL

(a) Install the drain plug with new gasket.5 I Torque: 500 kg-cm (36 ft-lb, 49 N-m)
(b) Fill the differential with gear oil.
Oil grade: API GL-5 hypoid gear oil
Viscosity: Above —18°C (0°F) SAE 90

Below —18°C (0°F) SAE 80W-90
Capacity: 1.1 liters (1.2 US qts, 1.0 Imp.qts)
(c) Install the filler plug with new gasket.
Torque: 400 kg-cm (29 ft-lb. 39 N-m)



 
SUSPENSION AND AXLE — Rear Suspension SA-65

REAR SUSPENSION
COMPONENTS

Bushing

Stabilizer Bar

 % 7-..__ Rear Suspension Arm No.2

—~Q) IQ III IS SS I“ “ W*5“ @\

Stabilizer Link

* I 1.150 193.1131 I

VVasher

Stabilizer Bar-Q R I
Bracket ,_ A ‘*4 ®

‘if-
Rear Suspension Arm No.1 \\

‘I SSSS 53$
o) 4 °S 1S.150(93.113) T09 Adjusting

I I I @ I G3) No.3 Plate 4‘ I

Toe Adjusting V
@ EC) , I 1.250 190.123) I

I9}:-Ifi II 7?‘ - -. Q r
I 1.250(90.123) \_ . . . . . . /

’

 ’ L1.150( ) l /////

(9 ”5 I ‘.
'3

I _1,150(93.*113) I Strut rod

kg-Scm (ft-lb, N-m)l : Specified torqueI
ONon-reusable part f i 7 _ j i i j 5.41509

¢

X O

p.Z-.51

S I Strut Rod and Suspension Arm
q  2 . REMOVAL OF STRUT ROD AND\‘))j *7 SUSPENSION ARM

-3  Q P 1. REMOVE REAR WHEELS
“Q

Q, 2. REMOVE STRUT ROD
F-. (a) Remove the bolt and nut from the axle carrier.

Al
K4085
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(b) Remove the bolt, nut and strut rod from body.

//
- ./E

,1it

.tel;‘atgé4!!-Y
L

E if if P P A 3. REMOVE NO.1 SUSPENSION ARM
4 A K (a) Remove the bolt and nut from the axle carrier.

N “’~ <~=-=>\
0‘ii 54088

_‘ __ _ N

/

M‘atCi;ma,i<s P P O (b) Place matchmarks on the toe adjusting cam and
control arm retainer.

F26
K4086‘
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Q
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‘la: 4‘$1 Q?  
§ /

(0) Remove the bolt, toe adjusting cam and toe adjust-
ing plate No.2.

(d) Remove the No.1 suspension arm.

I

’ i
P P 4. REMOVE NO.2 SUSPENSION ARM

I § (a) Remove the bolt and nut from the axle carrier.,¢/ // ‘

,.eratn”to\u i
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SUSPENSION AND AXLE — Rear Suspension SA-67

..
E T (b) Remove the bolt, washer and No.2 suspension arm.

t A INSTALLATION OF STRUT ROD AND
A Y /\ SUSPENSION ARM  -9
E“ * 1. INSTALL NO.2 SUSPENSION ARM

_ Il-

_ K .... i @_-_<o “H (a) lnstallthe No.2 suspension arm to the rear suspen-
I III" I ’ sion memberand finger tighten the bolt with
Iggy . washer.

‘III . 7 E7816
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Matchmarks E7818
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(b) Install the No.2 suspension arm to the axle carrier
--i‘-% I and finger tighten the bolt and nut.

INSTALL NO.1 SUSPENSION ARM

(d)

Install the No.1 suspension arm to the rear suspen-
sion member.
Align matchmarks on the toe adjusting_cam and
control arm retainer.
Install the toe adjusting plate No.2 and finger
tighten the bolt.

Install the No.1 suspension arm to the axle carrier
and finger tighten the bolt.
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I ii "T TTPTT W I 3. INSTALL STRUT ROD
Htcttd’ (a) Install the strut rod to the body and finger tighten

ii if, d the bolt.
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X1102

 t.ll/"

(b) Install the strut rod to the axle carrier and finger
‘I1 I‘IbI.tigtenteot

Q 4 TEMPORARILY INSTALL REAR WHEELS

LOWER VEHICLE
Remove the stands and bounce the vehicle up and down
to stabilize the suspension.

REMOVE WHEELS
(a) Jack up vehicle and install stands.
(b) Remove the rear wheels.

.1 I J 7. TORQUE NO.2 SUSPENSION ARM

9.I\\Ir;30
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gull!
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Wooden Bloc

K4092

k

(a) Jack up the rear axle.
(b) Torque the No.2 suspension arm bolt of suspension

member side.
Torque: 1,150 kg-cm (83 ft-lb. 113 N-m)

K I "U . (c) Torque the No.2 suspension arm bolt of axle carrier
P’ A side.§@

\ \.
\ \ K4093‘

,U 1/
\ Wooden Block

\|
I‘.

'\( .

I-

.11-

I Torque: 1,250 kg-cm (90 ft-lb. 123 N-m)
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8. TORQUE NO.1 SUSPENSION ARM
(a) Align matchmarks on the toe adjusting cam and

control arm retainer.
(b) Torque the No.1 suspension arm bolt of the suspen-

sion member side.
Torque: 1,150 kg-cm (83 ft-lb, 113 N-m)

(c) Torque the No.1 suspension arm bolt of the axle
carrier side.

Torque: 1,250 kg-cm (90 ft-lb. 123 N-m)

9. TORQUE STRUT ROD
of b d 'd

y ‘I I\ (a) Torque the strut rod bolt the o ysr e.A Torque: 1.150 kg-cm (83 ft-lb.113 N-m)//\//1 fig, .A 1- T.

$8{II@
$5‘1

7 7 7 7 g 7 K4084

I *1 P I I ‘I I P 9 (b) Torque the strut rod bolt of the axle carrier side.
Torque: 1.150 kg-cm (83 ft-Ib,113 N-m)P "IR 10. INSTALL REAR WHEELS

Q / A 11. CHECK REAR WHEEL ALIGNMENT
Q.

.
/// K4095

i
\ .\\

ii-

K4099

Stabilizer Bar
REMOVAL OF STABILIZER BAR
1. REMOVE REAR WHEELS

\ 2. REMOVE STABILIZER LINK
I7)?’ I Using a hexagon wrench and offset wrench, remove the
§ two nut and stabilizer link.
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T T 3. REMOVE STABILIZER BRACKET WITH BUSHING
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Remove the four bolts and stabilizer bracket with bush-
ings.

4. REMOVE STABILIZER BAR

I.-~. I if if I INSPECTION OF STABILIZER LINK
INSPECT STABILIZER LINK\\

y/I U\_-/ Rotate ball joint arm in all direction. If the movement is
,1 not smooth and free, replace the stabilizer link.

'\

/

I.

-..__;

‘I.

\

_ 05516

I~ -Re’)Z/D. 3 I) p
_’ii

K4099

INSTALLATION OF STABILIZER BAR
/ A 1. INSTALL STABILIZER BAR

2. INSTALL STABILIZER BRACKET WITH BUSHING
(a) Install the two bushings to the stabilizer bar

5;.
IN R  ' .

// / Q _, Q A (b) Install the two brackets with four bolts to the stabi-
\ jj X I r lizer bar.

A , ) ’ O A Torque: 195 kg-cm (14 ft-lb, 19 N=m)
_ W 7 j if i 7 K4100

I W I : I I T l 3. INSTALL STABILIZER LINK
( (a) Install the stabilizer link to the stabilizer bar and

" finger tighten the nut‘ .
1I%@\~;.-:3‘) I A (b) Install the stabilizer link to the shock absorber

bracket and finger tighten the nut.
\ (c) Using a hexagon wrench, torque the two nuts.

' Torque: 650 kg-cm (47 ft-lb, 64 N-m)
4. INSTALL REAR WHEELS
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BR-2 BRAKE SYSTEM — Front Brake, Proportioning Valve (P Valve)
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B R3324

 /2”  FRONT BRAKE
9 INSPECTION o|= FRONT BRAKE“P COMPONENTS

MEASURE ROTOR DISC THICKNESS
Standard thickness: 25.0 mm (0.984 in.)
Minimum thickness: 23.0 mm (0.906 in.)
If the disc is scored or worn, of if thickness is less than
minimum, repair or replace the disc.

PROPORTIONING VALVE (P VALVE)
INSPECTION OF FLUID PRESSURE
RAISE MASTER CYLINDER PRESSURE AND CHECK REAR
WHEEL CYLINDER PRESSURE

Specifications

Master cylinder pressure A Rear wheel cylinder pressure

40 kg/cmz . I4 2 539 . .923 kP
(569 psi, 3,923 kPa) 0 kg/Cm ( ps' 3 3) j

if I F T
2 .

90 kg/°'“ 53.5 kg/cmz (332 psi, 5,737 kPa) j(1,230 psi, 3,323 kPa)

If the rear wheel cylinder pressure is incorrect, replace the
P & B valve assembly.



BRAKE SYSTEM — Anti-lock Brake System (ABS) BR-3

ANTI-LOCK BRAKE SYSTEM (ABS)
Description
0 The ABS is a brake system which controls the wheel cylinder hydraulic pressure of all four wheels during

sudden braking and braking on slippery road surfaces, preventing the wheels from locking. This ABS
provides the following benefits:
(1) Enables steeling round an obstacle with a greater degree of certainly even when panic braking.
(2) Enables stopping in a panic brake while keeping effect upon stability and steerability to a minimum,

even on curves.
0 The function of the ABS is to help maintain directional stability and vehicle steerability on most road

conditions. However, the system cannot prevent the vehicle from skidding if the cornering speed limit
is exceeded.

0 The ABS has a longitudianal deceleration sensor to match braking characteristics to the full-time
four-wheel drive.

0 In case a malfunction occurs, a diagnosis function and fail-safe system have been adopted for the ABS
to increase serviceability.

FUNCTION OF COMPONENTS

Component I Function

Front Speed Sensor Detect the wheel speed of each of the left and right front wheels.

Rear Speed Sensor Detect the wheel speed of each of the left the right rear wheels.

Detects the deceleration speed of the vehicle and sends a signal accordingly
l to the ABS ECU.Deceleration Sensor
l A _ AA AA AAAA _. AA __ AA . A -_ A . A .. _A

T W" C A

ABS Warning Light Lights up to alert the drive when trouble has occured in the Antilock Brake System.

li Actuator ~ Controls the brake fluid pressure to each disc brake cylinder through signals from
A the computer.

From the wheel speed signals from each sensor, it calculates acceleration,
ABS ECU deceleration and slip values and sends signals to the actuator to control brake

fluid pressure.

LOCATION OF SYSTEM PARTS
'l7—-—- A " 7 _A A A ' R _ W W" Wziw f

1 S R D 'ABS Warning Light ensor otor ( rive Shaft)

F t S d S ‘ A ECUron pee ensor --. BS

ABS Actuator \ \ _/-/""* Deceleration Sensor
“ .._. \ \*  /

y  \\y 0)/jg? l

 /
if ,r’IQ’\ .

\ r 5 Rear Speed Sensor
Control Relay r .-..

Check Connector

i Sensor Rotor (Drive Shaft) BR4159

Q53'I\“<‘%:
I\;-6“Y3‘-‘z

/
\. \\
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BRAKE SYSTEM - Anti-Lock Brake System (ABS) BR-5
 

CONNECTORS

2 ABS Actuator

CONNECTOR A CONNECTOR B

MT AST SRL

+BM
321 1

6 4 2
SRR

SFR +55
SFL

Front Speed Sensor (LH) Front Speed Sensor (RH)

lie: lief
FL+ FL— FR+ FR—

Control Relay

Service Connector
(Wire Harness Side)

I

/”_“\

BM +BM +BS SR

év 21

;_,/i=-/‘ 1::D5';
-...

MR R~ c-mo BS w

ABS ECU

SFL SB F-+ TS s*P Rt-
‘ ‘ i
DND T FR- MT A SFR ~ RH+ cs2

GND 2 FR+ Tc PKB RR~
- AST SRL w RL+

Rear Speed Sensor (LH)

1 2
i

RL+ RL—

Rear Speed Sensor (RH)

1 2

RR+ RR-

Deceleration Sensor

GS1 GS2 GST

¢-4==k

(§.=4._"!5i
GND +|G

GS1

IG2 A A 2

'" F _‘ Q ~-"
29 28 27 26 25 221201817 8 . 6 5 Ir
E

42 414038 3732 313° 16151413 9
11+ ‘ HI_,1:i=‘ -nr

SRR M‘R F||_ GST -2-2E2402 ID
IS-2~2-O |S-2

BR3999 le l-R.» #6 @555II sfiE~‘J:|"'* mmmm



BRAK SYST - Anti-Lock Brake System (ABS)

Diagnosis System
,3 ® .1. DESCRIPTION

\\\ll /__//
;-.. = \
4\"<“

O 25s )»0 25sLight ON Normal Code

Trouble Code
O 55° 55 58 (In Case Code 23)

Sfisfiinian H Hem,
OFF

Q BR1309

If a malfunction occurs, the system will identify the prob-
lem and the ECU will stores the codes for the trouble
items.
At the same time, the system informs the driver of a
malfunction via the "ABS" warning light in the combina-
tion meter.
To identify the trouble by the number of blinks (diagnos-
tic code) of the warning light turn on the ignition switch,
disconnect the service connector, and use SST to con-
nect Tc and E1 of the check connector.
In the event of two codes, that having the smallest num-
ber (code) will be identified first.
HINT: The warning light does not show the diagnostic
codes while the vehicle is running.

INITIAL CHECK
CHECK ACTUATOR OPERATION NOISE

(a) Start the engine and drive at a speed over 6 km/h (4
mph).

(b) Check that the actuator operation noise is heard.
HINT: A initial check is carried out once each time after
the engine has been started and initial speed exceeds 6
km/h (4 mph). The respective functions, in order, of the
3 position solenoid and pump motor in the actuator are
checked. However, if the brake pedal is depressed, the
initial check is not carried out, but is startedrafter the
pedal has been released.

INSPECTION OF DIAGNOSIS SYSTEM
‘ INSPECT BATTERY VOLTAGE

G ® E Inspect that the battery voltage is about 12 V.

’}X

CHECK THAT WARNING LIGHT TURNS ON

W/// (a) Turn the ignition switch on.ii
‘“"-I? 1--"

_--unn 11-

7 t (b) Check that the “ABS” warning light turns on for 3
/// ll\\\ seconds.

8133949 If not, inspect and repair or replace the fuse, bulb and
wire harness.



BRAKE SYSTEM - Anti-Lock Brake System (ABS) BR-7

l
l /

-__:"--.___

_./

5 ‘\

Tl 3. READ DIAGNOSTIC CODE

(b) Disconnect the service connector.
(a) Turn the ignition switch on.

H“ ‘ n 0

-_,____

I‘ ._____\__~

“-.

-.-.___‘-

. '
‘-

f”K l.-'

-,s»; I/jl__'.

-":3;._,M__ _ L’

In. J, ___

_ BR4124

0\ ,
0 -. ,

‘S (c) Using SST, connect terminals Tc and E1 of the
E" T°\ check connector.

\ \

O (1;
0 _§‘|‘i_i‘I'l'-Mil‘)

\g---

\ BR3S5Tl

SST

5* 7

1st Digit 2nd Digit
i-1 r—W

L9

K“\:'“r%‘-"

I\J

_ _ BR1311

,5$ 1.5s 4.05
imid

I 2 3 1 1
l_i___l Iii

3”” T

0.25 seconds

..._fl]llMlUTl
l .

0.25 seconds
i ATO716

._\

\.\T,

K’
1

'as /'2“ 2;,/

\_ 2-~.___~ ____
._____H_ .____‘_\l

.

'\ ‘~ ../
__“'“--.

""--.

/'_“\

K.

"\Jééga
./ _/

/.

/

/

\ ‘\-

“W.

/
»._\_

13-

/ // /

SST

BR395l)

SST 09843-18020

(d) In event of a malfunction, 4 seconds later the warn-
ing light will begin to blink. Read the number of
blinks.
(See DIAGNOSTIC CODE on page BR-8)

HINT: The first number of blinks will equal the first digit
of a two digit diagnostic code. After a 1.5 second pause,
the 2nd number of blinks will equal the 2nd number of a
two digit code. If there are two or more codes, there will
be a 2.5 second pause between each, and indication will
begin after 4.0 second pause from the smaller value and
continue in order to larger.
(e) If the system is operating normally (no malfunc-

tion), the warning light will blink once every 0.5
seconds.
Repair the system.
After the malfunctioning components has been re-
paired, clear the diagnostic codes stored in the ECU.
(See page BR-9)

HINT: If you disconnect the battery cable while repair-
ing, all diagnostic codes in the ECU will erased.

(f)
(9)

(h) Remove the SST from terminals Tc and E1 of the
check connector.

SST 09843-18020
(i) Connect the service connector.
(j) Turn the ignition switch on, and check that the

"ABS" warning light goes off after the warning light
goes on for 3 seconds.
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BRAKE SYSTEM - Anti-Lock Brake System (ABS) BR-9

CLEARING OF DIAGNOSTIC CODES

 “Xx sst CLEAR DIAGNOSTIC copes
E

1 Tc -“-~~_.

F In
III I l

.-.' '
O G “Q-'1»

,/ Q / /

BR3951

O
O

l

/
7 7 en1a04

0.25 seconds
_.l +_.

ON llllllllllllllllOFF

A L
0.25 seconds

ATO‘/'16?

. \ \._

w%/ /
 

\/”

3?/ilk.$:Lx//g///

,»"'_"“\\C) \j9I,

~/
.-/

-/J
-____/

-______

BR3951

ll ii
l

Q...H '@Q)O
QU

BH3950
\_

(a) Turn the ignition switch on.
(b) Using SST, connect terminals Tc and E1 of the

check connector.
SST 09843-18020
HINT: Keep the vehicle stopped vehicle speed 0 km/h
(O mph).

(c) Clear the diagnostic codes stored in ECU by de-
pressing the brake pedal 8 or more times within 3
seconds.

(d) Check that the warning light shows the normal
code.

(e) Remove the SST from terminals Tc and E1 of the
check connector.

SST 09843-18020

(f) Check that the warning light goes off.



BR-10 BRAKE SYSTEM — Anti-Lock Brake System (ABS)__§__j___,__-;—————
Troubleshooting

F ,

Problem
.l_ .7‘? _.

Always comes on after ignition switch is turned on. SL

Does not come on for 3 seconds after ignition switch on.
A "ABS" warning light 1 E E A E A E E

Comes on and off.

A Comes on while running. l

l

Brakes pull.

Braking inefficient.

if

ABS operates at ordinary braking.
A Brake working is A A A E E E

ABS operates just before stopping at ordinary braking. A

Brake pedal pulsates abnormally while ABS is operating.
ly . .

Skidding noise occurs while ABS working.

T i (ABS works inefficiently)

[ ‘l X "ABS" warning light comes on.

4

l

l

L . . . .

 l
Disconnect service connector and connect
terminals Tc and E1 of check connector.
(See page BR-7)

lDoes warning light always come on or show NO See diagnostic code.
the normal code? (lgnition switch on) (See page BR-8)

YES

Continued on page BR-11



BRAKE SYSTEM — Anti-Lock Brake System (ABS) BR-11

l Continued from page BR-10

ls connector of ECU properly connected?
And are all terminals in the connector?

EL
I YES

ls there 10 — 16 V between terminal IG on
ECU wire harness side connector and
body ground? (lgnition switch on)

NO

l YES
NO

Does warning light gooff when both the
ECU connector and service connector
are disconnected? (lgnition switch on)

(Come on)

YES
(Goes off)

Faulty ECU  l

Faulty connector. 1

Faulty power circuit. A =l

Short circuit in wire harness between
ECU terminal W and control relay
terminal W.



BR-12 BRAKE SYSTEM — Anti-Lock Brake System (ABS)

‘V 2 l "ABS" warning light does not come on for 3 seconds after ignition switch on. l

Disconnect service connector, and ground
the terminal W of the female side connector.
(lgnition switch on)

. NO Bulb burned out or open circuit in
L Does warning light come on? wire harness between warning light

A A i A and control relay terminal W.
YES

Disconnect connectors from ECU and
control relay, and ground terminal W of ECU
wire harness side connector.
(lgnition switch on)

_ . N0 Open circuit in wire harness between
l rminal W and warningDoes warning light come on? computer te

A A A A light.

YES

With ignition switch off, disconnect control
relay connectors. and check continuity between
terminal W and BS on actuator side.

Reverse tester leads and check again. A NO Short circuit in control relay inside
ls there one way continuity between terminals? diode.

YES

A D HINT: lf the diode is short-circuited, a
l Faulty ECU‘ . l malfunction at ECU terminal W will occur.When inspecting the terminal, connect

the ECU connector, and disconnect con-
trol relay connectors and service connec-
tor. Then turn the ignition switch on, and
check that the warning light goes on. If it
does, the ECU terminal is OK.



BRAKE SYSTEM — Anti-Lock Brake System (ABS) BR-13

3 "ABS" warning light comes on and off.

7‘

Brakes pull.
Braking inefficient.
ABS operates at ordinary braking.
ABS operates just before stopping at ordinary braking.
Brake pedal pulsates abnormally while ABS working.

4 0

0 Check for short circuit in wire harness between terminal Tc and E1 or Ts and E1 of check connector.

Disconnect service connector and connect
terminals Tc and E1 of check connector.
(See page BR-7)1   

A Does warning light show the diagnostic normal NO See diagnostic code.
code? (lgnition switch on) (See page BR-8)

I YES

Try speed sensor diagnosis system. NO A .IS Sensor Sigma‘ ‘Wei OK? Lnesctéegrétnsypeed sensor, and replace if
(See page BR-16) . . . . . . . .

L YES

T d ' ' . o o * .W Spee Sensor dlagnoslsfystem NO Inspect sensor rotor, and replace ifls sensor signal change OK. necessar
(See page BR-16) Y" - _

(YES
Are each speed sensors installed in place? N0 . - 1
And are each installation bolts tightened Speed sensor installation faulty.
securely? o

l YES

l‘ Lsé[t.:gretii‘;>;ei9n material or ferric chips on the E mean Chips from the Speed Sensor.

lm
Disconnect connector from ECU, inspect
continuity between each speed sensor
terminals on wire harness side.
(See page BR-32)

l Continued on page BR-14

l
I

l



BR-14 BRAKE SYSTEM — Anti-Lock Brake System (ABS)
 

l Continued from page BR-77

when the connectors or wire harness of the Faulty Wire hameSS_
Does any abnormal change occur in continuity YES 1 1

speed sensor and intermediate connectors are (Abnormm - . . - . A . A .
twisted or bent? Change)

NO
(No change)

Try deceleration sensor operation diagnosis N0 Faulty deceleration sensor or sensor
system. ls sensor operation OK? installation faulty.
(See page BR-20) 1

l YES

(See page BR-24)
I Inspect the actuator operation. A 1

J if l YES
lReplaceECU. A _ l

lls actuator operation OK? H Faulty actuator. l



BRAKE SYSTEM - Anti-Lock Brake System (ABS) BR-15

‘ 5 l Antilock brake system works inefficiently. l

Disconnect service connector and connect
terminals Tc and E1 of check connector.
(See page BR-7)

l
Does warning light show the diagnostic normal NO See diagnostic code.
code? (lgnition switch on) (See page BR-8)

l YES

terminal STP and body ground when depress- 2rp$£r;3'LCaL::e';lsSt0p "gm Swnch and/
ls there battery voltage between ECU NO i . . .a .s " . A ]

ing brake pedal? . .

J YES

Inspect actuator O A ‘U
l (See page BR-2.4)
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Speed Sensor Diagnosis System
PRECAUTION

While checking the speed sensor diagnosis system, ABS
does not work and brake system works as normal brake
system.

INSPECTION OF DIAGNOSIS SYSTEM
1. INSPECT BATTERY VOLTAGE

Inspect that the battery voltage is about 12 V.

2. CHECK THAT WARNING LIGHT TURNS ON
(a) Turn the ignition switch on.
(b) Check that the "ABS" warning light turns on for 3

seconds.
lf not, inspect and repair or replace the fuse, bulb and
wire harness.
(c) Check that the "ABS" warning light turns off.
(d) Turn the ignition switch off.

3. PERFORM FOLLOWING STEPS
(a) Using SST, connect terminals E1 and Tc, Ts of the

check connector.
SST 09843-18020
(b) Pull the parking brake lever up, and start the engine.
HINT: Do not depress the brake pedal.

(c) Check that the warning light blinks about 4 times
every 1 second as shown.



BRAKE SYSTEM —- Anti-LOCK Brake System (ABS) BR-17 
4 — 6 km/h
(2.5 - 3.7 mph) _ ‘L5,

I-:7 ‘ ‘gi- -P
Check completed:

 Light I’ I

°N I OFF ~

:iI
Ch9CI<ln9l assess_-\ U3 /--~.

45 - 55 km/h

Light

OFF I \ A

A A 4

(28.0 — 34.2 mgll) LG
_.-:'-.- I of

i'£l_ __.; V

l—~Check completed

°N IIIIIIIIIILITIIIIIIII
1 IS (9l'l8Cl(lI‘lg) i B33953)

INSPECT SENSOR SIGNAL LEVEL
Drive the vehicle straight ahead at about 4 — 6 km/h (2.5
— 3.7 mph), and check that the warning light turns on
after a 1 second pause.
If the warning light turns on without blinking when the
vehicle speed is not within the specified speed range
above, stop the vehicle and read the diagnostic code, and
repair the malfunctioning parts.
(See step 6 on this page)
HINT: If the warning light turns on while the vehicle
speed is within specified speed range above, the check is
completed. And when the vehicle speed exceeds 6 km/h
(3.7 mph), the warning light will blink again. In this
condition, speed sensors are OK.
NOTICE: While the warning light is off, do not give
any shocks to vehicle such as acceleration, decelera-I
tion, braking, shift change, steering or shocks from the
road condition.

INSPECT SENSOR SIGNAL CHANGE
Drive the vehicle straight ahead at about 45 — 55 km/h
(28.0 — 34.2 mph), and check that the warning light turns
on after a 1 second pause.
If the warning light turns on without blinking when the
vehicle speed is not within the specified speed range
above, stop the vehicle and read the diagnostic code, and
repair the malfunctioning parts.
(See step 6 on this page)
HINT: If the warning light turns on while the vehicle
speed is within specified speed range above, the check is
completed. And when the vehicle speed is not within
specified speed range, the warning light will blink again.
In this condition, sensor rotors are OK.
NOTICE: While the warning light is off, do not give
any shocks to vehicle such as acceleration, decelera-
tion, braking, shift change, steering or shocks from the
road condition.

READ DIAGNOSTIC CODE
Stop the vehicle, and warning light will begin to blink.
Read the number of blinks.
(See DIAGNOSTIC CODE on page BR-19)
NOTICE: Do not depress the brake pedal more than 1 6
times after the diagnosis system begins to work. or the
diagnostic codes stored in ECU will be cleared.
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HINT: The first number of blinks will equal the first digit
of a two digit diagnostic code. After a 1.5 second pause,
the 2nd number of blinks will equal the 2nd number of a
two digit code. If there are two or more codes, there will
be a 2.5 second pause between each code, and then
indication will begin again after a 4.0 second pause, con-
tinuing in order from the smaller value up to the larger
one.

REPAIR MALFUNCTIONING PARTS
Repair or replace the malfunctioning parts.

PERFORM FOLLOWING STEPS
(a) Turn the ignition switch off.

I I gag \ ‘ (b) Remove the SST from terminals E1 and Tc, Ts of the
\\ S check connector.
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Deceleration Sensor Operation
Diagnosis System
PR ECAUTION

While checking the deceleration sensor diagnosis sys-
tem, ABS does not work and brake system works as
normal brake system.

INSPECTION OF DIAGNOSIS SYSTEM
INSPECT BATTERY VOLTAGE
Inspect that the battery voltage is about 12 V.

CHECK THAT WARNING LIGHT TURNS ON
(a) Turn the ignition switch on.
(b) Check that the "ABS" warning light turns on for 3

seconds.
If not, inspect and repair or replace the fuse, bulb and
wire harness.
(c) Check that the "ABS" warning light turns off.
(d) Turn the ignition switch off.

PERFORM FOLLOWING STEPS
(a) Using SST, connect terminals Ts and El of the

check connector.
SST 09843-18020
(c) Pull the parking brake lever up and depress the

brake pedal, and start the engine.

(d) Check that the warning light blinks about 1 time
every 1 second as shown.

If the warning light does not blink, inspect the parking
brake switch, stop light switch, Ts connector, decelera-
tion sensor installation and computer.

INSPECT SENSOR DETECTION POINT
(a) Jack up the rear side of the vehicle slowly as shown.
HINT: When measuring the height, measure at the cen-
ter of the rear bumper lower edge.
(b) Check that the warning light does not turn on.
(c) Jack down the vehicle and check that the warning

light blinking.
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(d) Jack up the front side of the vehicle slowly as
shown.

HINT: When measuring the height, measure at the cen-
l 22%‘ i°;“2 in ter of the lower body or spoiler edge of the vehicle.

1 . . (e) Check that the warning light does not turn on.
(f) Jack down the vehicle and check that the warning

light blinking.
If the warning light turns on, inspect the deceleration
sensor installation. And if the sensor installation is OK,
replace the deceleration sensor.

INSPECT SENSOR OPERATION
(a) Drive the vehicle straight ahead at about 10 km/h

(6.2 mph) or more, lightly depress the brake pedal.
Check that there is no change in the warning light
light pattern.

(b)

Drive the vehicle straight ahead at about 20 km/h
(12.4 mph) or more, depress the brake pedal a little
strong.
Check that the warning light turns on while braking.

(C)

(d)

Drive the vehicle straight ahead at about 20 km/h
(12.4 mph) or more, depress the brake pedal
strongly.
Check that the warning light light pattern changes
after braking as shown.

lf the operation is not as specified, inspect the decelera-
tion sensor installation. And if the sensor installation is
OK, replace the deceleration sensor.

(e)

(f)

PERFORM FOLLOWING STEPS
(a) Stop the engine.
(b) Remove the SST from terminals Ts and E1 of the

check connector.
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ABS Actuator
REMOVAL AND INSTALLATION OF ABS
ACTUATOR

Remove and install the parts as shown.

\ ABS Actuator Cover

‘ I
ABS Actuator J “___

260 (19, Z5) %

|kg-cm(ft-lb,N-m) l : Specified torque
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DISCONNECT AND CONNECT BRAKE TUBE
Using SST, disconnect and connect the brake tubes
from/to the ABS actuator.
SST 09751-36011
Torque: 155 kg-cm (11 ft-lb, 15 N-m)

1.

FILL BRAKE RESERVOIR WITH BRAKE FLUID AND
BLEED BRAKE SYSTEM

2.
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DISASSEMBLY AND ASSEMBLY OF ABS
ACTUATOR

Remove and install the parts as shown.

COM PONTENTS

 t 90(7a in.-lb, 3.8)
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Actuator Bracket

@I 55 (4515.-15. 5.4), I

I (MAIN POINT OF REMOVAL AND
,,-- INSTALLATION)

of I
I 0' 1. DISCONNECT AND CONNECT BRAKE TUBE

' ' th brake tubes( Using SST, disconnect and connect e
M!‘ from/to the ABS actuator.

144 ‘I sst 09751-35011~9’§°°'I _ -6- SST Torque: 155 kg-cm (11 ft-lb, 15 N-m)
| ""1"

7 i BR3954I

F (a) Install the actuator to the actuator bracket in place

iiIt-.
F 2. INSTALL ACTUATOR

‘ _ (b) Install the washers, wave washers and nuts.
( (c) Tighten the three nuts.
IC Torque‘ 55 kg-cm (48 in -lb 5.4 N-m)
fly\1 HINT Before installing the front right side nut, install) between the late washer and

1 1  ‘ I - _ ' ' -
@© N the motor ground terminal p

W spring washer.
- BR3973



BR-24 BRAKE SYSTEM — Anti-Lock Brake System (ABS)

i N ,/
I ' - .

. I INSPECTION OF ABS ACTUATOR
O PERATIO N

“\

g i BR3928 BR4123 ‘

* \.\6 1 "l‘.*_!f,qg' J 2.

\\‘ \§ ‘T!%;E?' f/-/ I 14L ‘PE. -3.

Sub-Wire Harness (SST)

ré 8
Q

ABS , === _
COntfo| Actuator _ '.-

Re'aY To Body © 9 1’
To Body_-__-—© © _

\_Z\7__/

Sub-Wire Harness (SST) 1

BIZ»——E@

llol

BR3942

TOYOTA

IIHLH
ni.A|i|1C-35-1'-17"E*~"

I 0  mlI nun Ll-1
Power: SWITCH 5£"5°T°" 5""'"°"

an .a‘""c“
I 1 1 11 1 1 1 1

A.B.S.(Anli-lock Brake System)

1 ACTUATOR CHECKER Isi1eEtA

0 I
POWER SWITCH I

. 1)
BR1811

, - - 5.TOYOTA ‘I
A.l.S.(An\I-loch Irllic Syilomi

ACTUATCB CIEOKER

-IIOTOR 50l..ENOlD— —lo @J QT“ I._..__._) M U
I -.- ya 0 "1 Q @
k T. “Wen?” ..LIC1u- -MTCH . EWEI IWTCN ‘)I

1-§\'/IZTTa12 BR320O

INSPECT BATTERY VOLTAGE
Battery voltage: 10 - 14.5 V

REMOVE ACTUATOR COVER

DISCONNECT CONNECTORS
Disconnect the four connectors from the actuator and
control relay.

4. CONNECT ACTUATOR CHECKER (SST) TO
ACTUATOR
(a) Connect the actuator checker (SST) to the actuator,

control relay and body side wire harness through
the sub-wire harness (SST) as shown.

SST 09990-00150 and 09990-00200
(b) Connect the red cable of the checker to the battery

positive (+) terminal and black cable to the nega-
tive (—) terminal. Connect the black cable of the
sub-wire harness to the battery negative (—) termi-
nal or body ground.

(c) Place the "SHEET A” (SST) on the actuator
checker

SST 09990-00163

5. INSPECT BRAKE ACTUATOR OPERATION
(a) Start the engine, and run it at idle.
(b) Turn the selector switch of the actuator checker to

"FRONT RH” position.
(c) Push and hold in the MOTOR switch for a few sec-

onds
(d) Depress the brake pedal and hold it until the step

(g) is completed.

(e) Push the POWER SWITCH, and check that the
brake pedal does not go down.

NOTICE: Do not keep the POWER SWITCH pushing
more than 10 seconds.
(f) Release the switch, and check that the pedal go

down.



BRAKE SYSTEM — Anti-Lock Brake System (ABS) BR-25

, 17
O l

1 i\cTuA CHE rt
Isl-IEETAI

I MOTOR‘ SOLENOID -- \i ....@ 1K __ ..__ ' L14 1
__ J K Q3 I.-It-I

I <- T"
I 1
i

I I IIAR I-I~ Q0“, “no, nucron um .
L ..__. _ . .. ____ _ ___ _ ____ _ I

7 ' *1TOYOTA
A .B.S.(Anli-lock Brake Syltiml

‘IT CKE

@
CH IOIEIUUl"I'CH

- - W4

551511 BR3201 ‘

VT

-- moron -(I ,——— SOLENOID —- -—- -—._
I @

I  |- "Iv"\_.. ._.»i - mm,
‘I i/_..__ _./ y* m I

L LE"m‘c"_ IlI.ECTO# IIITCH - I11-I'll-9-ITYCJ

 W I
TOYOTA .

A.B.S.(Anlil-I-och. Brake Syiloml
ACTUATOR CHECKER

if
\I

5111511 BR3200I

If ' ' _ _ _. 3
TOYOTA

A.B.S.(Antl-lock Brake System)
ACTUATOR CHECKER

1 I sneer ASOLENOlD—-—-—-\ I

525@
mom
I-I ui

I mm 1

suzcron awrrcii rowan swrrcu

BR1813_~I

' 1'

F TOYOTA
fi.B.5-(AHII-IOCK BIQIGQ System)

ACTUATOR CHECKER

. I SHEET A 3
(— MOTOR SOLENOID

' \

Fnoiirr
ii-I u-i I

Bunk 633527 '5-*6

 m O
I setscton swircii rowan SWITCH) ‘

:©

£---...._.._____i__)
511151 1%‘

‘l—

_ -_.
1 .__

\1 .

/{Q ;-'- .._, _

0;“. 5 I at - / ,
| PAI¢'/I’! If I _\“"'\-

_ ‘III

_‘ j/,/ .\\ -fr, . . b

BR3928 BR4123

l

-_.___________

I / I’  ,. _, ______
. ’_T""-or -—{,.._ ,

1 I-I11, 1 -
'L I .r

/

<_"- ,9‘/

\_> -'.;-,- L‘S
""~r-:<\\..~" ‘-I‘)-FJNI

rfl..."I";-i".'II''5J-1"-ll

I \ 1 2.

(g) Push and hold in the MOTOR switch for a few sec-
onds, and check that the pedal returns.

(h) Release the brake pedal.

(i) Push and hold in the MOTOR switch for a few sec-
onds

(j) Depress the brake pedal and hold it for about 15
seconds. As you hold the pedal down, push the
MOTOR switch for a few seconds. Check that the
brake pedal does not pulsate.

INSPECT FOR OTHER WHEELS
(a) Turn the selector switch to "FRONT LH" position.
(b) Repeating (c) to (j) of the step 5, check the actuator

operation similarly.
(c) Similarly, inspect "REAR RH" and "REAR LH" posi-

tion.
HINT: When inspecting "REAR LH" position, push the
REAR LH switch instead of the POWER SWITCH, and
you can inspect in any selector switch position.

PUSH MOTOR SWITCH
Push and hold in the MOTOR switch for a few seconds.

DISCONNECT ACTUATOR CHECKER (SST) FROM
ACTUATOR
(a) Remove the "SHEET A" (SST) and disconnect the

actuator checker (SST) and sub-wire harness
(SST) from the actuator, control relay and body side
wire harness.

SST 09990-00150, 09990-00200 and 09990-00163

CON NECT ACTUATOR CONN ECTORS
Connect the four connectors to actuator and control re-
lay.

INSTALL CONNECTOR
Install the connector to the actuator bracket.

INSTALL ACTUATOR COVER

CLEAR DIAGNOSTIC CODES
(See page BR-9)
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Control Relay
INSPECTION OF CONTROL RELAYEEJ
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INSPECT CONTINUITY OF MOTOR RELAY CIRCUIT
(a) Check that there is continuity between terminals 9

and 10.
(b) Check that there is no continuity between terminals

7 and 8.
If continuity is not as specified, replace the relay.

INSPECT OPERATION OF MOTOR RELAY CIRCUIT
(a) Connect the positive (+) lead from the battery to

terminal 10 and negative (—) lead to terminal 9.
(b) Check that there is continuity between terminals 7

and 8.
If operation is not as specified, replace the relay.

INSPECT CONTINUITY OF SOLENOID RELAY CIRCUIT
(a) Check that there is continuity between terminals 1

and 9.
(b) Check that there is no continuity between terminals

2 and 5.
(c) Check that there is continuity between terminals 3

and 5 or 6.

(d) Connect the positive lead from the ohmmeter to
terminal 5 and connect negative lead to terminal 4.
Check that there is continuity between terminals.

(e) Connect the two leads in reverse, and check that
there is no continuity between terminals.

If continuity is not as specified, replace the relay.

INSPECT OPERATION OF SOLENOID RELAY CIRCUIT
(a) Connect the positive (+) lead from the battery to

terminal 1 and negative (—) lead to terminal 9.
(b) Check that there is continuity between terminals 2

and 5.
If operation is not as specified, replace the relay.
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Front Speed Sensor

Ikg-cm (in.-lb,N-m)I : Specified torque
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Front Speed Sensor

553941

INSPECTION OF FRONT SPEED SENSOR
1. INSPECT SPEED SENSOR

(a) Remove the bolt from the pipe clamp of the wire
harness.

(b) Disconnect the speed sensor connector.
(c) Measure the resistance between terminals.

. FL+ FL FR + FR_ Resistance: 0.8 -1.3 kQ
If resistance value is not as specified, replace the sensor.

(d) Check that there is no continuity between each ter-
I d n or bodI I mina an se s y.

is t If there is continuity, replace the sensor.
_-‘qt. - (e) Connect the speed sensor connector.

I N ontinuit \ -El -° ° V ~ (f) Install the bolt of the pipe clamp.

2. INSPECT SENSOR INSTALLATION
(a) Check that the sensor installation bolt is tighten

properly. If not, tighten the bolt.
Torque: 80 kg-cm (69 in.-lb. 7.8 N-m)
(b) Check that there is no clearance between the sensor

and rear axle carrier as shown.
If there is clearance, replace the sensor.
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if 0 if 0 I 0 3. VISUALLY INSPECT SENSOR ROTOR SERRATIONS

1 \ g
/ \..

1 1/»
(a) Remove the drive shaft.

(See page SA-17 or 42)
(b) Inspect the sensor rotor serrations for scratches,

cracks, warping or missing teeth.
(c) Install the drive shaft.

(See page SA-17 or 42)
NOTICE: To prevent damage to the serrations. do not
strike the drive shaft.

INSPECTION OF FRONT SPEED SENSOR
AND SENSOR ROTOR SERRATIONS
(REFERANCE)
INSPECT FRONT SPEED SENSOR AND SENSOR ROTOR
SERRATIONS BY USING AN OSCILLOSCOPE

(a) Connect an oscilloscope to the speed sensor con-
nector.

(b) Run the vehicle at 20 km/h (12.4 mph), and inspect
speed sensor output wave.

(c) Check that C is 0.5 V or more.
If not as specified, replace the speed sensor.
(d) Check that B is 70 % or more of A.
If not as specified, replace the drive shaft.
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Rear Speed Sensor

R 2/ ii S
_______

Rear Speed Sensor

[kg-cm (ft-lb, N-mfl ; Specified torque Sensor Rotor (Drive Shaft)
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LH Ra a RH R INSPECTION or= REAR SPEED SENSOR9 F ear
Speed Sensor Speed Sensor 1_ INSPECT SPEED SENSOR

(a) Remove the seat cushion.
(b) Disconnect the speed sensor connector.
(c) Measure the resistance between terminals.
Resistance: 0.8 — 1.5 KQ
If resistance value is not as specified, replace the sensor.

(d) Check that there is no continuity between each ter-
minal and sensor body.

If there is continuity, replace the sensor.
(e) Connect the speed sensor connector.
(f) lnstall the seat cushion.

. INSPECT SENSOR INSTALLATION
(a) Check that the sensor installation bolt is tightened

properly. If not, tighten the bolt.
Torque: 195 kg-cm (14 ft.-lb. 19 N-m)
(b) Check that there is no clearance between the sensor

and rear axle carrier as shown.
lf there is clearance, replace the sensor.
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3. VISUALLY INSPECT SENSOR ROTOR SERRATIONS
(a) Remove the drive shaft.

(See page SA-87)
(b) Inspect the sensor rotor serrations for scratches,

cracks, warping or missing teeth.
(c) Install the drive shaft.

(See page SA-87)
NOTICE: To prevent damage to the serrations, do not
strike the drive shaft.

INSPECTION OF REAR SPEED SENSOR AND
SENSOR RoToR SERRATIONS
(REFERANCE)
INSPECT REAR SPEED SENSOR AND SENSOR ROTOR
SERRATIONS BY USING AN OSCILLOSCOPE

(a) Connect an oscilloscope to the speed sensor con-
I'I9CtOl'.

(b) Run the vehicle at 20 km/h (12.4 mph), and inspect
speed sensor output wave.

(c) Check that C is 0.5 V or more.
If not as specified, replace the speed sensor.
(d) Check that B is 60 % or more of A.
If not as specified, replace the drive shaft.
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if I I I I I I Anti-Lock Brake System Circuit
_.___________

- / INSPECTION OF SYSTEM CIRCUIT
1. INSPECT SYSTEM CIRCUIT WITH CONNECTOR

I I CONNECTED
O ' (a) Remove the ABS ECU.

| (b) Using a voltmeter with high impedance (10 K ohm/V minimum), measure the voltage at each terminal
T I and body ground.BR1332

HIIIII
SRRGND _ + AST TC 5R'- PKB w RL+ cast BATIIRIIIIIII Ilfllllll

T

BR3981‘

I I _ I _ — _ w

Tester Check Item Condition
I E Ti I i l l

Specified Value Trouble Part

(IG
Connection

i H ' ’ ' T ' I ‘T ' ' f

Voltage L .G switch on
I Battery voltage ECU-IG Fuse

X GS1 I I Deceleration Sensor

GS2

Voltage KG switch on 4 ~ 6 V .
lcewmhmt 4~sv L

F .
RL—

I Voltage

\ Continuity \ G switch off
I Continuity ABS ECU_\, , . .

STP

. ] .

I Voltage I JG switch f and brake pedal depressed BBTTBTY VOITBQQ Stop light switch
\ of

[ Continuity G switch off and brake pedal returned
A Continuity T Stop light

“K BAT Voltage y G switch off
_,_ I Battery voltage DOME Fuse \

TRR—O I Continuity ‘.G switch off
“C Continuity ABS ECU

W
O I‘ MG switch on and ABS’ warning light goes on" ' Amun0V ‘ABSECU‘I I "ABS" warning

Voltage l I _ I I I
iG Switch On and "ABS" warning light goes off

i I I T” D I * I ” I

K Battery voltage light

_l_

PKB
I G switch on and PKB lever pulled About OV Parking brake switch I

Voltage I II I I I I I I
G switch on and PKB lever returned

, Battery Voltage l Level warning switch

SFR
P I ‘.G switch on and ABS warning light goes on" " AboutOV II I ActuatorVohage F I I I I I I I I I

i G switch on and "ABS" warning light goes off
Battery voltage W J

TS
G switch on and check connector Ts-E, not connected Battery voltage

Voltage I I I I
G switch on and check connector Ts-E, connected About OV

I“; iI II‘ II I I I I I I I I I I‘ ABS ECU
D/G Voltage G switch on and check connector Ts-E1 not connected . About 0V \

FRe Continuity G switch off
Confinufiy

F
R_. I Continuity ‘.G switch off

Confinuhy
— 7 I4

‘SR
I I I lGOS\NItCh on and "ABS" warning light goes on

About OV \ ABS ECU

. Voltage I _ I I I II _ _ IG switch on and "ABS" warning light goes off l Battery voltage I‘

ltswo I Continuity iG switch off
Continuity Wiring harness

SFL

l. . EiI I l I — I

i i .G switch on and "ABS" warning light goes on
About 0v I If

I Ii Actuator ,
Voltage i—I I I

G switch on and "ABS" warning light goes off
Battery voltage

L_
l _ .

I Continued on page BR-32



BR-32 BRAKE SYSTEM - Anti-Lock Brake System (ABS)

Continued from page BR-31

(Team Check Item I’ Condition Specified veitio Trouble Part I
l Connection l

_ ___ _ _ _ e.__ t‘ _ Iee

j G switch on and "ABS" warning light goes on About 0V
,l Voltage WI I I I I Actuator
I G switch on and "ABS" warning light goes off Battery voltage

"___, ___ __ "W __, II _e_e—_ II_ _e._%W

SRL

I I G switch on and check connector Ts-E1 not connected Battery voltagerc Voltage I I ABS Ecu I
i \ G switch on and check connector Ts-E1 connected J; About OV \

. I G switch on and "ABS" warning light goes on I About 0V T
Voltage III— I II~ I Actuator

i iG switch on and "ABS" warning light goes off Battery voltage I
AST

I FL-
FSS

.I Continuity I G switch off Continuity
I. I —IIII II W ABS ECU

Continuity iG switch off ; Continuity

I lG switch on and "ABS" warning light goes on About 0V
Voltage I II——I —II In Actuator

I1 IG switch on and "ABS" warning light goes off ;( Battery voltage
i II I_ I _ l _ _.____ , I ___” Ee_._—__e. II A

SRR

If the circuit is not as specified, check and repair or re-
place the trouble part shown in the table above.

IS: II O I 2. INSPECT SYSTEM CIRCUIT WITH CONNECTOR
DISCONNECTED
(a) Disconnect the connectors from the ECU, inspect at

the wire harness side connector.

II91°21?

\\\\

BRI333

Tester . Check Item‘ Specified Trouble Part I Tester . }Checkltem specified ~ Trouble Party Connection i Value I Connection Value A

RR+ t-> RR— i Resistance About 6 Q ActuatorResistance 0.8 ~ 1.5 kQ Rear RH speed sensor I SFL <-> AST

I RL+ <-> RL- l Resistance 0.8 ~ 1.5 kQ Rear LH speed sensor SRL H AST About 6 Q ActuatorI Resistance

I I Body
I SFR <—> AST Resistance . About 6 Q Actuator AST <~> ground; Resistance About 5 Q Actuator

MT<—>
Body I
ground Conflnufiy y Continuity , Actuator l FR+ <_> FR-

l l
Resistance 0.8 ~ 1.3 Q Front RH speed sensor A

FL+ (-—-) FL~ Resistance 0.8 ~ 1.3 kQ Front LH speed sensor MR <—> R- Resistance

_____T .

50 ~ 80 Q 1 Control relay
__...._ __ _ .. . l

SFI<—>Fi— Resistance 60 ~ 100 Q Control relay SRR <—> AST Resistance About 6 Q A Actuator

If the circuit is not as specified, check and repair or re-
place the trouble part shown in the table above.
(b) Connect the connectors, and install the ECU in

place.



SR-1

STEERING
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.

Page
POWER STEERING

On-Vehicle Inspection ......................................... .. SR-2
Power Steering Pump ......................................... .. SR-4
Gear Housing ....................................................... .. SR-7



SR 2 STEERING -— Power Steering (On-Vehicle Inspection)

POWER STEERING

// On-Vehicle Inspection
OIL PRESSURE CHECK
1 connect PRESSURE GAUGE

1%
2/

 --__ \JI/”\ \

@

O

 \’@\\\Yiq1lt-

Iio3ii,@

Closed

"' A9403

O0 3 O00

4|)” i

\/@\\\I***I

(a) Using SST, disconnect the pressure line joint.
SST 09631-22020

(b) Connect the gauge side of the pressure gauge to the
PS pump side, and the valve side to the gear hous-
ing side.

(c) Bleed the system. Start the engine and turn the
steering wheel from lock to lock two or three times.

(d) Check that the fluid level is correct.

CHECK THAT FLUID TEMPERATURE IS AT LEAST
80°C (176°F)

START ENGINE AND RUN IT AT IDLE

CHECK FLUID PRESSURE READING WITH VALVE
CLOSED
Close the pressure gauge valve and observe the reading
on the gauge.
Minimum pressure: 80 kg/cm” (1,138 psi, 7.845 kPa)
NOTICE:
0 Do not keep the valve closed for more than 10 sec-

onds.
0 Do not let the fluid temperature become too high.
If pressure is low, repair or replace the PS pump.

OPEN VALVE FULLY

CHECK AND RECORD PRESSURE READING AT 1.000
RPM

CHECK AND RECORD PRESSURE READING AT 3,000
RPM

Check that there is 5 kg/cmz (71 psi, 490 kPa) or less
difference in pressure between the 1,000 rpm and 3,000
rpm checks.
If the difference is excessive, repair or replace the flow
control valve of the PS pump.
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STEERING — Power Steering (On-Vehicle Inspection) SR-3

4

tat?‘ Lock Position

_@
IIIMIII
_

Open
0 if l

g M A9403
L‘ ______; '

TE" I i 8. CHECK PRESSURE READING WITH STEERING

, ._."; ‘llml
WHEEL TURNED TO FULL LOCK
Be sure the pressure gauge valve is fully opened and the
engine idling.
Minimum pressure: 80 kg/cmz (1,138 psi, 7,845 kPa)
NOTICE:
0 Do not maintain lock position for more than 10 sec-

onds.
0 Do not let the fluid temperature become too high.
If pressure is low, the gear housing has an internal leak
and must be repaired or replaced.



SR-4 STEERING — Power Steering (Power Steering Pump)

Power Steering Pump
REMOVAL AND INSTALLATION OF POWER
STEERING PUMP

Remove and install the parts as shown.

l

450 (33, 44)
*s1o r21. 36> W.../-III..,,I(fl/’__,,,E.

R

440 (32 43)

Pressure Tube /Q fie---*II i
. /Union Bolt /,,/4 /-,

Tie Rod End RH t

O Gasket

_/---'

*i\9‘IIIIIFIi

1 53’/\
/’// /H_’__,-="L\

TIT3
”______--"'I

_/F”,
_,/'_,--

_/"""

Il

l

eturn Hose \_ ( g_________g_,,

B -0I

~:"r~'<“**I:'”’I’{tic-i
ee- _J

I“ 400 (29. 39) U
Vacuum Hose __/(:;¢,I...\“’ _,

I’ Lower Crossmember
Drive Belt Yr o Q J./-/’ 3/

& “ II"""IIIIIIIIII/ \ II 1%

l§.ee“y
Engine Under Cover

[kg-cm(ft-lb, N-gm) I : Specified torque

I 50o (36. 49) jig % R f I,
c P' “R - - ‘R T

I. OIIIIIIIII III F Woodruff Key ‘___?1
? L . PS Pump V’ ,, A I I”% / I ”(O _iFJ "J, J,-' H I X ,--- "’ r /-\\ f

R Ii .i IfI I ’ \ / TIt. KI W

\\ I. Pulley

\. ...//
(gt

\(I ,8\/ <fI_;-eE,__x_,-l (g
‘I t I’ 1:

»-"'I’/ --I-H --H IIII

1,550 (112. 152) 1

I O Non-reusable part
~ III F01’ USE.‘ With SST i i i i 5|:ti573r-3

/\-

I\\
\
\

ff
II &_#mR

I Fulcrum
I Length

.___“-\Y"~.. -/,. l
A. _ I

II"-..___/
“*7. -.__

\

/I
‘ /..

I llI‘ __..» _..-
| I _/' /’/__. _.
I I _-
| II /

/"I J-’III .'II I... \
I -‘__.-' l_ [___],-I

, r _. _

.\\

\

>\ .‘ 

~11‘?
\\ V

\

. HINT: When connecting, use a torque wre
ma 3 If i fulcrum length of 300 mm (11.81 in.).

/ SST I SR3602

I (MAIN POINTS OF REMOVAL AND
A INSTALLATION)

DISCONNECT AND CONNECT PRESSURE LINE
. . ,, Using SST, disconnect and connect the pressure line.

SST 09631-22020
3/ Torque: 370 kg-cm (27 ft-lb, 36 N-m)

nch with a
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STEERING — Power Steermg (Power S

.\
\\

\ wQ:“lg \_ _-

l‘ s‘ SST
JJQ . 1?"’“'“\

T\_
|

‘\ |\ t
\\ '-‘I

teermg Pump) SR-5

2 DISCONNECT TIE
F " ‘\<;f,/ glfi

ROD END RH

\_ X, (a) Remove the cotter pin and nut.
ll” E‘ (b) Using SST, disconnect h

1| .-vb __/-/'".'..;.

‘ tiggij Eil ‘iiiii

t e tie rod end RH.
SST 09611-22012

E8595

\
\

___-lhjh-5-4.59

Q.131/

'|\Er

___

\

?.
.=.=

% 3. REMOVE PS
\ / l Q Y l ll

\\£fl '

PUMP WITH PR

I ii

A

SR378O

i ESSURE TUBE
U’) (a) Using SST to hold the pulley, loosen the pulle s

- _rQ_ _\L%\ F}? \E;y; I X r1l]t

J1’- ’ SST

It KC\\.:\
Ex

y et

SST 09616-30020

|‘

_l
_./

_--

®‘-
>'\O\ts<

OQ//R  ,.-—-'/ i

7 i snsrst

(b) Slide the pum p pulley, and loosen the through bolt.

T‘i%%§g§g§!giai;FEIL\t:iT‘T\

|"/

“--v

'\

_ Q
__.: - .

S /¢*L~~

E (c) Remove the PS pump from the tie rod end hole.

|/ f__/

r" If‘I; ' |
I.
|l l

l _l Kl| hi
l

I'll‘
‘\-

4/\

B-1

I

‘*1’

an®_ (

SR3782

1 4. REMOVE PRESSURE TUBE
ii (a) Mount the PS pump in the vise.

NOTICE: Do not tighten th e vise too tight.
(b) Remove th 'e union bolt and pressure tube.

osvzei



SR-6 STEERING — Power Steering (Power Steering Pump)

F
s iii’
L J Stopper

I S ii I ‘ 5. INSTALL PRESSURE TUBE
(a) Install the pressure tube with the union bolt and a

new gasket.

\< /\ '* fqw (b) Make sure the stopper is touching the pump hous-
E (J ing as shown, then torque the union bolt.

e l 5- Torque: 525 kg-cm (38 ft-lb, 51 N-m)
-J

D6759
SR3603

6. ADJUST DRIVE BELT TENSION AFTER INSTALLING
PS PUMP

7. BLEED POWER STEERING SYSTEM



STEERING - Power Steering (Gear Housing)

\ ,

Transmission Control Cable

 a5.. Q9...®®

_//‘T /
."r" .='
|' - -I -I."

I

Sr)
"“""==-'=®

.I“"131

‘_... 5 .
 I I

Air Cleaner

/ .5

@ "i"-'--m.

;p;

Gear Housing
REMOVAL AND INSTALLATION OF
STEERING GEAR HOUSING

Remove and install the parts as shown. A

Tube Clamp

 

555
Q

'77

/
/

\
if ‘(WkI\@

[ '
Center Member qt; g i 50° (36: ':4:’Ij

Stabilizer Bar

§
Bracketw é g—% 53005.52) | HQ 5 cw .,

7’ H ®;s=’//

M/65 A /3

Charcoal Canister

5'/—"“@

/@

_-.__.._\

/

__
fist

5»

SR-7

Q”! Universal Joint
./1;!

@
%--~—-| 360 (26. 35) 1

Pressure and
Return Tubes

(4
%>——~§ Cotter Pin

53

.._ U  Propeller Shaft

 \I _\_.

400 (29 39)

Lower Crossmember

A 1550 (112,152))

6 440 (32. 43)

Exhaust Pipe
‘\

\

Ikg-cm (ft-lb, N-m) i : Specified torque .
LO Non-reusable part g i g 7 ' g 5,5379;



SR-8 STEERING — Power Steering (Gear Housing)

(MAIN POINTS OF REMOVAL AND
""‘1“°"'“a"‘$ INSTALLATION)r .

 l 1. DISCONNECT UNIVERSAL JOINT1' 15- . _. .2
J

*5)
Eb 5 F

(a) Place matchmarks on the universal joint and control
valve shaft.

(b) Loosen the bolt on the upper Side of the Universal
'- - .\.)_1 "m?q11.

J

-2

SR3586

l '3"C2gf \R Efi:fiQf7Q§Q€ I, l joint, remove the bolt on the lower side and discon-
nect the universal ]Oll"l'[.

E 2. DISCONNECT TIE ROD ENDS1--

g (a) Remove the cotter pin and nut.
n.?<*\ " (b) Using SST, disconnect the tie rod end from the

l
O I -=

%
2

L

kn-—. /“@(@
SST

/LT’ "“"\
I  I

\\ |
\ I

\ l.i
E8595‘

/, " .- '- ‘.*~._ \
\\\_\ _Q _ . - \

7 a§§€\_ “\ “/
T

2/ Ii I %' _,ijjT5'“ I(rIL1cfl(IEa EirrT]-

SST 09611-22012

. DISCONNECT AND CONNECT PRESSURE AND3. 3
IN sst RETURN LINE

Using SST, disconnect and connect the pressure and
return line.

sst 09531 - 22020

\._>7‘
iv

_0
»--"' __,-

\_»- .
3‘ / .- 2 .

‘ '~, -_; .-’ I
I

SR3587 l———~i.

. _
5 SA Torque: 450 kg-cm (33 ft-lb, 44 N-m)

E: ' 4. REMOVE PROPELLER SHAFT
__,_____ (a) Place matchmarks to the propeller shaft flange andiii (____@/ _E5__%____ _-

l =|.'="i§ Th" "—~ I intermediate shaft flange
I I’ h:§\ -0 J '

1 1 /I ““c%——~—-~ (b) Remove the four bolts and nuts.
1 Matchmarks

@)L.;;i
EH Q _ ___

‘_—'—“_“_' W f E7617

E (c) Pull out the propeller shaft and insert SST.

Q SST

99% F2/ fig \

_ g 1 E*76ll8‘

SST 09325-20010



STEERING — Power Steering (Gear Housing) SR-9

\

'\\.\ fr‘

\v_g._.,g@
\ "

\
\ ‘ \
\\ \

\\\ \' ..\ -

\ \_ _.\-J
I.

I

5. DISCONNECT STABILIZER BAR RH

(a) Remove the stabilizer bar bracket RH.

/ J “W " .-./kg-~.._____:_/'_i_d)'{_./2- all

.-/I1"___./‘- / £III. ‘I

1ill.13..-"III.543--1"L’..

-5-“ —-__--—-E-_

§““ if A
v \ ’ 5

‘r .

I. l| _ ".- Pi
\ ' ‘ - i-

| I

Z r

SA1501R

__j__

/

r/"-"ii .2it a
1
\

/ <5)
I.

1'
r

E) /
Ex K k_i r

1 < >
" __

.\1 “_---

; -5

l
I

' sR22s4_

(b) Disconnect the stabilizer bar from the link.

E I l 6. REMOVE GEAR HOUSING
Remove the two bolts, two nuts and the two brack-
918.

Remove the PS tube clamp bolt.
c Move the gear housing to the right side.

Remove the gear housing through the RH hole.

7. CHECK STEERING WHEEL CENTER POINT

8. CHECK TOE-IN
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BODY ELECTRICAL
SYSTEM
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.
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BE-2 BODY ELECTRICAL SYSTEM - Combination Meter

COM BINATION M ETER
Parts Location

Turbo Pressure Sensor Buckle Sl

Brake Fluid Level
Warning Switch

./10

Integration Relay I9
0 Seat Belt Warning System

//— 3 *5 %
- J H5-

witch

Combination Meter Parking Brake Switch
l

Door Courtesy Switch

E Back Door Courtesy Switch

"--. (

( I jg ..§\%-//-'L',.._/  4'/)5
""-‘Ha--_
: """" P‘-=2 fig

saga Q I
\ g C

Light Control Rheostat N-_-_-

nition Switch

Door Courtesy Switch Fuel sender Gauge

Low Oil Pressure Warning Switch

> Water Temperature Sender Gauge

/

BE4537
BE4538



BODY ELECTRICAL SYSTEM — Combination Meter BE-3

Meter Circuit

Connector"A”

V I
2. '

////10987

\§ ‘S \s is K.

C0nn9C'E0f "B" Connector "C"

1 .". 4/

m_7__,_,_.-1-P" o1—*"' 4:»?OJ hJ/// 1} hJ\\\\Z\ CD-MH to_.__~__ @"""'--_..

//. . . -

i G)_____,_..._._.\ (J-I._/"""' 1-/' 00;. bJ///I —-\

-i CD\\\ OOTRA-N \""1"""‘"-—_;.\ O3——*k Q1——-. c.-o‘"""‘'
/

NJ
/

J

HAN H B H n C 1;

I Speed Sensor
B6 9*" 5 5 5 5 I

UU ~J

2;g5
Fuel Level Warning I-I01 G)
Water Temperature Gauge 7 7AA Turbo Meter

* 7, _- —- _ _

B44 -r 5 — 5
‘ Low Oil Pressure Warning

 a ZS?

®
Brake Warning

A i
1’5

Open Door Warning

I TI F I *2 I -
* Seat Belt Warning ,7 I

A3$.@
1 lll ' t'A10(F7 uminaion 7 7

Discharge WarningA9 i 5 - - ~
ABS7Warning 7 _C9
Check Engine Warning 77 7

3?

<9
I I High Beam Indicator 7 7 77

®®®

B12‘? 5 I * F
B2 ¢H77 77 Left Turn l77ndicator7 (7

Right Turn Indicator J

‘i Cruise Control Indicator 7(9
“ Airbag WarningiiT @
 i i i iii i

*1 Turbo Meter Drive Circuit
*2 Bulb Check Relay

L] _-\f ._ . _ L/LIL

C10

A6

A1

A5

A4

C1

A8

C9

C3

$51

C2

C8

”“§..§’“~;-
9 G 0. Q‘: e o

' ' " ' " ' ' Bulb Check Relay

BE4015 BE4016 BE401?
Tachometer 7 A2 BE4689

77 7 7 554535
|:ue| Gauge B No. Wiring connector side

*1 W A

Scoooovo-1-I:-coro

and Parking Brake Switch
lgniter
Fuse DOME

I Door Courtesy Switch
Integration Relay-terminal 4
Low Oil Pressure Warning Switch
Alternator-terminal "L"
Fuse IGN
Fuse TAIL

ii 3 I W

3 5 * r B5 1 Brake Fluid Level Warning Switch-terminal 1,

B

1
2

:1C)“JCD(TI#5CO

_.l

12

-F _ - _ _

I Ground
Headlight Dimmer and Turn Signal Switch,
and Hazard Warning Switch
Fuel Sender Gauge-terminal 3
Turbo Pressure sensor-terminal 2
Ground
Speed Control Unit
Fuse Gauge
Starter Relay
Headlight Dimmer and Turn Signal Switch,

I and Hazard Warning Switch
Headlight Dimmer and Turn Signal Switch,
and Headlight LO (LH)

C l

O(.O0O\IO'>U'10OI\J-—*-‘L

Light Control Rheostat-terminal 3
Cruise Control ECU
Engine ECU
Ground
Water Temperature Sender Gauge
Fuse ECU-B
Airbag ECU
ABS ECU
Fuel Sender Gauge-terminal 2

.1 , _ , I
I E E E E S I



BE-4 BODY ELECTRICAL SYSTEM — Combination Meter

Troubleshooting
_ ‘7_ _ if

Problem A Possible cause Remedy I Pagel ¥ _ _ _ ._ G _ _ _.F
* Gauges and indicator "GAUGE" fuse faulty
lights do not operate Wiring or ground faulty Repair as necessary 7

* * TIT * i F El T E E E I E

Replace fuse and check for short 1

Turbo meter does 7 Turbo meter faulty
not operate . Turbo pressure sensor faulty

Turbo meter drive circuit faulty
Wiring or ground faulty Repair as necessary I_l

BE-7
BE-7, 8
BE-8 I

Check turbo meter
Check sensor
Check drive circuit

I _l_T I

Fuel gauge does Receiver gauge faulty
not operate Sender gauge faulty

7 Wiring or ground faulty Repair as necessary

Check gauge BE-4, 5
Check gauge BE-5

Fuel level warning Bulb burned out
light does not light up Warning switch faulty

Wiring or ground faulty Repair as necessary I 7

Replace bulb
Check gauge BE-5, 6 I

Water temperature Receiver gauge faulty
gauge does not Sender gauge faulty
operate Wiring or ground faulty Repair as necessary 7

Check gauge BE-6
Check gauge BE-6

* Tachometer, Fuel Gauge, Fuel Level Warning Light, Water Temperature Gauge, Turbo Meter, Low Oil Pressure Warning Light,
Brake Warning Light, Seat Belt Warning Light, ABS Warning Light, Check Engine Warning and Cruise Control Indicator light

I ‘iii!!!’ . i Tibia 7

Fuel .
Gauge

~<3¢5';t¥

Ignition
Switch

‘fill-E-4

l
l

attery

._ =5‘ ‘ 551205
I 7 7 _ _

 IIEEIII .anew
i_- 4- I

X BE1206 s-4-1-c7

_E£_4L,d

Parts Inspection
Fuel Gauge System
1. INSPECT RECEIVER GAUGE

(Operation)
(a) Disconnect the connector from the sender gauge.
(b) Turn the ignition switch ON, Check that the receiver

gauge needle indicates EMPTY.

Connect terminals 3 and 4 on the wire harness side
connector through a 3.4 watts test bulb.
Turn the ignition switch ON, check that the bulb
lights up and receiver gauge needle moves toward
the full side.

HINT: Because of the silicon oil in the gauge, it will
take a short time for the needle to stabilize.
If operation is not as specified, inspect the receiver gauge
resistance.

(0)

(d)
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BODY ELECTRICAL SYSTEM — Combination Meter BE-5

i i
6/E/(;:fie:h q. B95 is <9

7} Q
@e :‘e> o

O
s 41$

3>

BE4689

'
\l

*5.
O (+)

* C

I‘,

I I I Test
13 Bulb

Ifi—€—li <3~4W>
_ BE4518

é]%E§= H-. F 1.?

I,5 I

BE4519 S-4-2-C

(Resistance)
Measure the resistance between terminals.

Between terminals Resistance (Q)

A - B Approx. 83
A — C Approx. 234
B ~ C Approx. 151

If resistance value is not as specified, replace the receiver
gauge.

INSPECT SENDER GAUGE
(Operation)
(a) Connect a series of three 1.5 V dry cell batteries.
(b) Connect the positive (+) lead from the dry cellbat-

teries to terminal 3 through a 3.4 watts test bulb and
the negative (—) lead to terminals 4.

(c) Check that the voltage rises between terminals 3
and 4 as the float is moved from the top to bottom
position.

(Resistance)
Measure the resistance between terminals 3 and 4 for
each float position.

Float position mm (in.) Resistance (Q)

I*'i"U;'*l>*l

(7 T Approx. 97.1 ( 3.923) Approx. 3
\_7 , nggfl Approx. 272.4 (10724) Approx. 110

. .._} ‘f resistance value is not as specified, replace the sender
gauge.

WarningLight I I if if S‘ Fuel Level Warning System
oeno - 1

attery

-2

SWitCI'l l

_ 7 BE1217 s-4-1-c

W

\ \

7’!

\'\--r.\\_____\‘
4

.\'

T

E?

T

Test
35015

I I
(3.4W)

554520,

INSPECT WARNING LIGHT
(a) Disconnect the connector from the sender gauge.
(b) Connect terminals 2 and 4 on the wire harness side

connector.
(c) Turn the ignition switch ON, check that the warning

light lights up.
If the warning light does not light up, test the bulb.

INSPECT WARNING SWITCH

(a) Apply battery voltage between terminals 2 and 4
through a 3.4 watts test bulb, check that the bulb
lights up.

HINT: It will take a short time for the bulb to light up.



BE-6 BODY ELECTRICAL SYSTEM — Combination Meter

(b) Submerge the switch in fuel, check that the bulb
._. 2 goes out.

E \ \ A

X-__\“~\-H-hi‘-‘\‘\7-‘—\-u-h

-._\_,

I

IS
ii

, 5545217‘

Water Temperature Gauge

lgnition \

1 Battery Gauge
_i_.

in-

BE1219

"E,  / i
I 0 1 I

Test Bulb -
(3.4 w) @25-

i Battery

I _I_
BE0144

I .._...,_ALiv UIJ

63% filo
.@@.,See GG)

11$9
9

oK

U3

K
C

BE4689

.--.-M-an I

L _ _ _ .1 1-.
F . .. T 7 [-1
I I . "

Di
Q

./
|in___

%

_.. -_ ror -I ll |’""""’\
BE3974

5 A7 If operation is not as specified, replace the sender gauge.

I Water Temperature Gauge System

7 Q  1. INSPECT RECEIVER GAUGE
__ ._o-=-1-r:».____ . . (Operation)

Disconnect the connector from the sender gauge.
Switch (3)

3‘ 5e"de’ (b) Turn the ignition switch ON, check that the receivergauge needle indicates COOL.

(c) Ground terminal on the wire harness side connector
through a 3.4 watts test bulb.

(d) Turn the ignition switch ON, check that the bulb
lights up and receiver gauge needle moves toward
the hot side.

If operation is not as specified, measure the receiver
gauge resistance.

(Resistance)
Measure the resistance between terminals.
HINT: Connect the test leads so that the current from
the ohmmeter can flow according to the chart order.

Between terminals Resistance (Q)

A -> B Approx. 198
A -> C Approx. 147
B —> C Approx. 51

If resistance value is not as specified, replace the receiver
gauge.

INSPECT SENDER GAUGE
Measure the resistance between terminal and the gauge
body.

Water temperature °C (°F) Resistance (Q)

50 (122) Approx. 226
115 (239) Approx. 26

If resistance value is not as specified, replace the receiver
gauge.
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lgnition Switch

—>

Battery
1

BE1657
l

Q  ..

I
‘P2I-H$__ -*m-tnuum

yfxfgig/“LJ_______J”TLuAHRHB

/“/Egifth f;IifEQ {fL‘fi
‘ G G9

e 0

f 9 e De oe o

L U V,  L/U2
BE4689

LO

1-"'5'
l

===ilfiggnn

7-.__T‘

<92
E‘ GB ea’ Eca

BE4515

1
—200mmHg

Ol:O

"’II°°IiET

59 __lpfiI

I

I-L

Eéggj

“Q

Q EEO
69_ 7 g 7 BE4516

A A Turbo Meter ‘ Turbo Meter System

INSPECT TURBO METER
(Operation)
(a) Disconnect the connector from the pressure sensor.
(b) Turn the ignition switch ON. Check that the meter

needle moves to upper position.

(c) Ground terminal 2 on the wire harness side.
Check that the meter needle moves to lower posi-
tion.

If operation is not as specified, inspect the turbo meter
drive circuit and resistance.

(Resistance)
Measure the resistance between terminals A and B.
Resistance: Approx. 72 Q
If resistance value is not as specified, replace the turbo
meter.

INSPECT TURBO PRESSURE SENSOR
(a) Connect a series of three 1.5 V dry cell batteries.
(b) Connect the positive (+) lead from the dry cell bat-

teries to terminal 3 and the negative (—) lead to
terminal 1.

(c) Connect the positive (+) lead from the voltmeter to
terminal 2 and the negative (-) lead to terminal 1.

(d) Check that the voltage between terminals 2 and 1.
Voltage: Approx. 2.4 V

(e) Apply 200 mmHg (7.87 in.Hg. 26.7 kPa) of vac-
uum.
Check that the voltage drops below approximately
2.4 V.
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IQ‘m-gm

ggi:21

'°ll\£gu.Q,

/0\.

1' jl-J.

W @

0.5 kg/cmz
\" IQ‘

er:-4517*

(Wire Harness Side)

A Combination Meter

. F-:@ee‘cg

I-I-I*®eQ€e*m

g€:3‘e915hI>

e

o

l
(9

le-3-1-B
BE4689\

(f) Using SST. apply 0.5 kg/cmz (7.1 psi, 4.9 kPa) of
pressure.
Check that the voltage rises approximately 2.4 V.

SST 09992-00241
If operations are not as specified, replace the sensor.

RTurbo Pressure Sensor I 3. INSPECT TURBO METER DRIVE CIRCUIT
(a) Disconnect the connector from the turbo pressure

sensor
(b) Remove the combination meter with connected

three connectors.

(c) Inspect the connector on the wire harness side and
terminals of the turbo meter drive circuit as shown in
the chart.

l n r A ‘W r * no sq C” C it

Continuity A—B Constant
Check for . Tester connection Condition Specified value

1- 9 9 s la - 1 s - - I A - -Conflnuhy

l
C—2

El

l

Constant
Confinuny

\ D — Ground
1

Constant
A Continuity

_\_i_ _ . E

l -2 Ground Constant
‘ Continuity

__l. . . __ 2
R l

E — Ground I
l_

Voltage \
-L

lgnition Switch A Ll A l * R l
position

1 ' l

I LOCK or ACC No voltage

ON Battery voltage

I 3 — Ground
position

T j ' ' _ ~_ — . — - - — L — if

. _ _._ _ _ _ _ \_ _ Tl .

Battery voltage

l

|gnmon Switch A LOCK or ACC ii No voltage (J
T * 1on A

If circuit is as specified, replace the drive circuit.
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‘distance straight-line

*-\. * ;;;I "*‘**-‘: - - '

atOX “___:4ll

0
\$-
—hq_H_""""'- :_E::"""'---._"-- - -‘-—--.i-*'— I

-—-_.___________‘_h __ __f-—

“T;”_ B02207
1 _ _ ----fi_ -- -- _ _. _ _ _ Ii

" — - ' I - 7" -T _ _ M

~Two-dimensional Center-to-center ~.
rdistance Horizontal distance

= in forward/rearward

3)
I verti¢a| distance Vertical distance I

in Center I in lower surface A

A Imaginary Standard Line B02208
E. _.a,

es . s - -.i
Pointer

Q". ....*.i. ..". ...._‘*_]l
Master Gauge

B04473‘
 

'T'Three-dimensiorqall ‘Center-t_o-ce-rqfef I I _I

. ‘Ts“““°=‘L . " ' General Information
, are-;;-\.k_J I 1. BASIC DIMENSIONS

Hm. /I * (a) There are two types of dimensions in the diagram.
(Three-dimensional distance)
0 Straight-line distance between the centers of two

measuring points.

(Two-dimensional distance)
0 Horizontal distance in forward/rearward between

the centers of two measuring points.
0 The height from an imaginary standard line.
lncases in which only one dimension is given, left and
right are symmetrical.
The dimensions in the following drawing indicate
actual distance. Therefore, please use the dimensions
as a reference.

2. MEASURING
Basically, all measurements are to be done with a
tracking gauge. For portions where it is not possible
to use a tracking gauge. a tape measure should be
used.
Use only a tracking gauge that has no looseness in
the body, measuring plate, or pointers.

I____'—' ' ' ' ' ' ' ' ' ' ' "__' HINT:

I \ \
‘ Wrong Correct 1

. 0|nt 

l____. -..B.<>22;<.>_i

I Front Spring Support Inner Hole

,5» Tape Measure . . I
I

‘ Along Body: 1
Surface I I

I .

Front Suspension Member Rear Side I

_fi""‘ (cl

I Upper Installation Hole B02211

The height of the left and right pointers must be
equaf
Always calibrate the tracking gauge before measur-
ing or after adjusting the pointer height.
Take care not to drip the tracking gauge or otherwise
shockit
Confirm that the pointers are securely in the holes.

When using a tape measure, avoid twists and bends
in the tape.
When tracking a diagonal measurement from the
front spring support inner hole to the suspension
member upper rear installation hole, measure along
the front spring support panel surface.
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Body Dimensions
ENGINE COMPERTM ENT

(Three-Dimensional Distance)

C

2 .79 M...A 655( 5 ) "___/,.»* Wm F) _

‘\.:‘/}*1
‘l

("vii--1-lT E -533» A ~ “TR”

_./
_/

0 K -~....M 1.310 (51.57)
. _ _ F,-1’""" - ._. .. _ IIIIIIM“‘"“*---\_,_H__/..- 1.468 (51.80)-0.- s --s.....__% /

Mp,/” _ /* __W__ “ " _ WW“”""“'"“- _“m___"_ WM} _.

~56-P’

.......,,-..,,~_‘

; _ ,, ,_ .' '-.___

_._../’\

rCy / _
.’)

A

a

140
(5.51) (31.26 (59.80 (50.43)

-1 C-1 C—i
or or or l—i
-i 5-1 C-I

794 1.519 1.281
) )

I,‘ .._....

.,-__'3"HT“at»i‘co1’I \_\\U1
M“"\""""‘\-\-\..,,___-‘.1mW

"""---4.5.311‘U‘* _.23

no

1'

K
1

..__‘ - .3
K‘, it-' /

.r__.rI
.r .

mm (in.)

— \. .'\. \
\ ‘..

g .

.- .. , .

\..,~_\: . 5 __ /' r if /0 f 5; /MS‘ K

1 3' 715(25.15) 739(z9_ » far" A g g"; ' 1 / /. *'”
(II ’ -- \ -(, r , _____ HM’, x// ii F _- M\\ J ’ r If

" "‘“~- _ ..ii7t:.:_ ’., 1' I .
255 0.04.)» ; 1 = )1J it “~~-... . id‘ -i 1

wry. 5

. I _

T . _.
Symbol I Name

Hole dia.
‘ A.a Front fender apron standard hole 1

l

_l
10 (0.39)1_ . ._[ E

L
l

I B.b
if

' T

L
Cowl top to apron brace standard hole

11 (0.43)
C.c

_l
Cowl top to apron brace standard hole

l 10 (0.39) g(..

1; D Cowl top panel center mark ‘

E,e Front side member standard hole
l

15 (0.59)
IF,f

Cfil

1
Front side member standard hole

15 (0.59)
G19 Radiator support standard hole

10 (0.39)
H.h Radiator support standard hole

10 (0.39)l

I,| Front fender installation nut
l

6 (0.24) nut‘1 1J'j
Cooler condenser installation nut 5 (0.24) nut

_ . l

T

K,k Cowl top panel standard hole 10 (0.39) y

)7 . I I 1 i968(38.11) / ~~(..§;3)1222g((.s.k=/4))’
I ./In '/\\ I  |'1' H.~. -\ ' .--\\., - '1.‘ " ~~~-......______,_../’.'.- "1-. kg l,\\ _A’- “"13 H.

: .- _ - \ . . 5 1 _ ) F \,_‘ it flT’¢_J 1...‘;-

_ - A6 ‘M

._ y._ 1

. . ,1

504452
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BODY OPENING AREAS (Side View)

l or or or
l e—I e—J e—K

(Three-Dimensional Distance)

. /’ ., /,/1 9
I’ ....  

'/ -" 3. ' '1. . .
-5:: , ‘MM. .-I:

' 12- .-.-'I
fr’ - 1 . - {

" - 1
./ _\A

“ -1-‘.— .- -- . . . .-' ... --.. 1- -._.
‘_-- If /

I " _./‘/

'\

\.\A\

1.~9.14 (51.13)
.\__\\

~____‘

1 f .'I J :.
'1 i '5
'1 . ':

Vehicle Dimensions _eft <—> Right

.--— "‘ flnuvmflll '“"""“'*"'\--1-1..,""\'\-1-1-...,____v'~*-\-...w,_ ' -I -I
. //"' AA . A W ---.,,___,__A__Am-‘A-A =

\.__ _ ‘J’,-""' "'*-~=-...,__

1.2 (50.09)
1,410(55.51) 1-034 14°-71) 8 j

cu P
A ,:\.- . -

Q - .'

/

\v’

.-1-"'7?"

(24.65) 1-0321149.-631 /.,.;;
or 31,:/ ,1; A ’599 (23.19) ‘(A 2;:

A0,-..-/’ "B 1322 (52.05) / B ‘y /I/.1-1"”

999) I 39.21 )
.. /I f

--.,_ A_ A- - 2.

0719b’) 9 990 (35.04) ’

1.091 (42.55) ~
Q) A_»~ _/,~'

1,113 (45.18) M, _ -/...-/'”
/’¢,»~”" I xi,/~”d AA A ...

fr,»

- 1‘

9,. R
" r

929 (32.50) Al< “ A//’
_ . A. A. . /r__/»'

¢

fay
,,a"'

_,.r"’*”‘,.-

1

, c-5 1 o-a E-e 1 F-f 0-g 1 H—h 1-1 ‘ J—j K—k 1
_. _A _ .

l _ II

‘ 1,495 i 1,527 ‘ 1,086 1,308 ; 1,373 1,450 1,450 i 1,118 I 1,433
(58.86) 1 (60.12) (42.76) 3 (51.50) (54.06) 1 (57.09) (57.09) (44.02) 1A (56.42) HINT: For Symbols,

Capital letters indicate

E"i ET] I ETR F_h I F7] A F_k I G_i ‘ G_k 1-] ll smalllettersindicateleft
or OF or OT OI" ‘ OI’

f—H f-J f—K ‘ g—J ‘ g—K A |—J

1 " * 1 right side of vehicle,

side of vehicle.
(Seen from rear)

1 1,504 I 1,249 1,532 1,494 ~ 1,567 A 1,715 1,731 1,771 1,590
) (59.21) (49.17) 1 (60.31) A (58.82) (61.69) 1 (67.52) 1 (68.15) ) (69.72) (62.60)

j mm (in.)

Symbol Name 7 Hole dia. 1 j

A,a 1 Roof panel/Front body pillar adjoining portion

Front body pillar/Cowl panel adjoining portion

C,c 1 Front door hinge installation nut 8 (0.31) nut

Front door hinge installation nut0,3 A 8 (0.31) nut 3
1

- ' --' '7-I

E,e Front body pillar assembly mark

Front body pillar assembly markF,f If
G,g Front body pillar assembly mark

Rocker panel assembly markH,h 1
T

1,1 ‘ Rocker panel assembly mark
_. __A_ __

Jri Quarter panel assembly mark l

K,k Quarter panel assembly mark _ BO4463I
7 _7 7 L_ _ ——
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AAAAFgr .1‘-=‘.= AAA!
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IIq

. _ AA_.~-~__ “‘"~--__ - _

-1-1.‘___A_-H A_ _, VCFF\I\I\I\

-. - r 1

AA, AAAiA,.%...._.... .._.i_'_‘1_A
1 Ar {AKA A -1-. _ _ \ , ,. .-" ‘A

_; r ' --.‘ ,_ ._.-r 1. ‘,A A f - _... AA _A
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i

. I
1
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(aoue1s(]

mm (in.)
Symbol Name ‘ Hole dia. Symbol \

Name Hole dia.
1A7 ._-1

A,a Front side member bumper installation hole RH14(0.55) j Li Lower arm installation nut 12 (0.47) 11111LH18(0.71) ‘ J!) Front floor under reinforcement standard hole I 15 (0.59)B,b Engine mounting member installation nut A 10(0.39) 1101) l<.1< Front floor under reinforcement standard hole
15 (0.59)C,c

D,d
l

1T
Front side member standard hole

Engine mounting bracket hole - rear ._1

. 15110.59) ‘
13 (0.51) ‘

L.|
M,m

Rear floor side member standard hole
Strut bar installation hole - inner

A 19 (0.71)
A 12 (0.47)E.e Front spring support hole — front ‘ 11110.43) A

l l
7 N.n Rear spring support hole ~ front = inner 9.5 (0.374)1 1

F
F.1

6.9
Lower arm installation nut
Steering gear box installation bolt _l

l

14 (0.55) nut
12 (0.47) 5511 ‘

A O,oI

P.p ,A‘
Rear floor side member standard hole
Rear floor side member standard hole

..l

18 (0.71)

10(0.39) A 7‘
H,h

l l Engine mounting member installation
HUI ,‘ 10(0.39)1~1111 .‘ o,q-9,1

J - . . I_I l Front airbag sensor installation nut A .

8 (0.31)

AOO8HEICINH
suosuetu(1Apog-A009

W
‘P
U1



l Wheel base 1 2.525 (99.41) 1
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1 ______ __ . - 4 ----- —------- ---4 ---------------------- -- r" T“MIA” i‘_______mm__"J {uni _____ I/, ...... .. If F/I _ . "\\‘.\ H E P

/ 1 r '_§'"“"_ik x ’ M ,.-h at mm _ km J. _

4 "“ ( I K *

------~53‘)f;

A ':--:6

‘I-‘._.

51'“/MK’:

-n...L‘-l“\._/:43
3-“I\“ .._ .§’ “9"}'.

3Q
Ll' 1

\ ' r_/_' )1 \ 3 . .-5. _; -

-{Q-1-1

(DO <31‘-—¢-I‘

q . ........__.. ....... ..

P 11>

.._
/'/1 fl ‘"26Q '13

\ _:TN"'§*‘" \ \I:
\.Iii\.

M __,_,.,_. _.._....

. .- : i 2 s I > ."_.. -- '=" x =’ M _H_,,,.._..H_

1'-;-_-_"_i;ii11;ii;1:;11§ .T;'_'_'.';§'f'.11'.'.;;;;;;..i.l'.Ll.;§.i..;'.l;'§§'.;l%1§I3ii (___ i_____z In if w"\.

\'

t.
»._.__

._ _Rx

_-'5“

._\
'1 I1 1" _."

/
........... \h -------- H 2 : _ . 1e .1 LLLLLL - %%%%%%

A L ;7p)113s.19)l 1334 5 798(:31-(42)
930‘ l hi (52.52) .259 (10.55) 1 1541 (25.41)Front .. ..... ....... ..

Eb 53.73 1 ° ' ' '
|_H 5 E ( 1 1-932 9 i'|., 4”; 1 l §<42 60> 5555555555555555 5 5555555 4

i "\ . =_I 15 : : E = ' _ _ if-it 1 : ' 1 '

k 1 . ‘ P W‘

. . _ 2 I ,. _. .
‘. ' E i 1 1- ' ' .’ \ E- . . . -- .
. - . E . 21- -- .l - I_ _ | I . .. ,, , 1 .\..

125 (29354) 55555 it it1i61i”1“iii;§9i96)“ 1932 (‘$7-48> 3
......... .. .......... ..T._. ...... .. -...............

l 736 ((28 9§)] -~ 007 ' ) “H 1 112 (43.93) -.54"

‘L...

_ __ 2 "~?---5 “.__ _ __v__M __ ix‘: if i é

_\ ‘_ ‘ ‘ ___ i _______v_m '“""""""“""-- f _ F *“ ;%
'31, '\. \ Em d f u . I E 5: — _

'4 \ g E ' I -‘F 7 rm Fm“? * 7 F 7

W E 1‘-5.

. . , . ; - ; ; I ;
. : ; 1 1 - ;- . -" | L

\
\_\I

...
-.__,,___Wt5
5“

O"fK‘:1

\.I.I

.-:3‘,‘-'.:=1 .-2:; _. .4..f5 .I o1" .1";.-‘_:'

._ EH —

[:14is 55555555 1 -5 4 * .1 5 .11 *1 = 524 14>-59>1 ‘T 1 ,1 "xx WT ~_.,__ _ “.._ _ __ 1 G, ..................... __ .- -- -. -- / jg \ _ 3» J, '_

-\-_

-- ..  5555555 - 4
1.396 (54.95) g 2,523 (99.53) P» P

.5115-. 1.302 (51.25) )_ 2.123 (53.59) 0. 5 F 'l
P cg F .1;11v(4e.34) F F 1.4o5(55.3i1) mm ‘ 4"” 4P‘ _ 2

1 1 a 303 (31.51)"g it ___ F 11273(5o.12)1 F‘ iL.I"TR T 5 5 5 5 5 5 5 5 4-»1 o. q -_ (28-46) 975 (39.43) K k .../)1
1 i..c.:t:..'.';..';'.i'.'.jj_'j. ".'..'..l'...' '5'--~ F. 5. 5 (22.64) 1 it 2 1 I 1* 1 ...... TI?’

1 I ‘ 5 X r 1

1 1 1:5;-_

‘M’,/r --...._ ...._,_

ii F54 LE K.

" : -———— — 'F—~—1—1=l111¥1‘K’1<‘11I5::::.a.:=::.: . 111::>"‘<==1-1-T:i1=f=-".1-we-2-$1-:_.___,,,,_ _ _ 1' ;¢; '

euosuew(]-0N\_|_)

2 : 539 (21.22)

NOTICE: True up the mount-
ing section of the front airbag
sensor very carefully and accu-
rately so that the sensor can be

. 1 _ .. 391 (15.39) \ 4’ mounted at the correct angle-

! 9 f 1- ' -298 (11-13) . 5
1' ' W M _ m , ........................ .£'f:“3=-~»-~-r...5........._r..4.-.i\..= I

Imaginary
...... .. .... ._. . .. . . . __ .. .. .. .. . . _ .. ................................... __ _.. ............................................ .. ....................... .. . a

A.a B.b C.c d o F,f h. H 1.1 J.j K, k L.l M. m 0.0 P. p Line
294 205 291 444 524 115 158 128 70 56 132 117 346 318

(11.57)(8.0'7)(11.46) (17.48)(20.63)(4.53)(6.22)(5.04)(2.76) (2.20) (5.20) (4.61) (13.62) (12.52)

_ g i g i __ g g g mm (in.) _‘_

(aoue1s_(]

AGOSHEICINO

Symbol \ Name Hole dia. i Symbol \ Name Hole dia.

Front side member bumper installatio
n hole RH 14 (055) 5 g Li Ag Lower arm installation nut i 12 ((147) nut

|-H 18 (O-71) J.j 2 Front floor under reinforcement standard hole ‘I5 (0.59)l

Engine mounting member installation nut 10 (0.39 nut l(.k Front floor under reinforcement standard hole \ 15 (0.59)
Front side member standard hole 15 1 . 3 L.| ‘ Rear 11001 side member standard hole it 18 (0.71) 1

_. . _ . _ _ ‘l _ _)_ _ _ . . _.

Engine mounting bracket hole ~ rear 13 (0.51 lVl,m \ Strut bar installation hole — inner 12 (0.47)

Front spring support hole - front 211 (0.43
\ . . . 5 .

J, ) N.n Rear spring support hole - front = inner 9.5 (0.374)

Lower arm installation nut A 14 (0.55 nut A 4 0.0 Rear floor side member standard hole 10 (0.39) J

Steering gear box installation bolt 12 (0.47) l 4 . P,p
.1 2 . _ - I‘ . .- ‘ .

bot Rear floor side member standard hole 18 (0.71)

Engine mounting member installation nut ‘IO (0.39) nut Q O.q-R,r * Front airbag sensor installation nut (L (0.31) U

DJ
9
O5

uetu(]Apog-5M109

SUOS



1 F.f Back door hinge installation hole - outer : rear end 11 (0-43)

1 h Opening .51.;1..............}/1.4.19.2 back panel adjoining portion L — B04467l ' Z _ __ , _ _ . . 5 to

‘xxw 1,‘ X‘ _ . _ -.. K "- - \
x\\%\\\ xx -- _ __ 1 -\.-N.‘ .\ X ‘M

l .\____‘ ' , _ \\\_' \ R.“-M ~-5rr::ffI'/ \ .1 1 .333 (54 -45) ~ :5 \
2 “ ~ .._. ( _ \_-J l

) ‘-\_ -. I

BODY - Body dimensions B0-7
 

LUGGAG E COM PARTM ENT (Liftback)

T (Three - Dimensional Distance)

R\“\

I * .... -..\ ix
H -/_ .._ \"\ ...-\_________.....-- .. _ .... , _ ,_ .._ H. -\'\- ..

'“‘-\\.. / H; __\ _____ _::___;-- \.\.\.\_\ ‘
-- I,-I/,..‘-;':__..~»"" ______ 5 \ \\\'\

_./ ' \ .='
I/-I-_,..._. __/- '\_\ ;\\ “*5

1 (.5 ’ '\._\ ‘>5. E2

KM Q’ \ - --. *- -. . . - -

--. } \ \ 1 Q \ 5‘ X x

\ _ -.\ >4. 4 .- - - .-

\..\ 1.170 (45.05) .5 9.\ I
. _ _,'

-\ . 5
l x I I 4/ _

I , ' I /r /'1 .5 / - 1.
_. ’ ' /' '1.

0 ____ -Xi:/1'” .» /. / /'1 g 5.x _ __.._J,.;M,. __ . _/ .
I -. ‘~-“___ - II“ __.-- I ,- \\ - /. 1/ J;

1' )5 i _ , »-' ' \__\ ;_/ /.1 5‘ l

‘. /
.r

lg I

so/“Mi

r//_,,..~—""'*--4-.F;

.-"-\‘. \

__ 1‘ ............. ,.

mm (in.)

Syn-Ibo] Name if H018

G,g Opening reinforcement/Quarter panel adjoining portion — ‘



SERVICE SPECIFICATIONS
REFER TO 1990 CELICA REPAIR MANUAL (Pub. N0.
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differ from the above listed manual.
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A-2 SERVICE SPECIFICATIONS — Maintenance

MAINTENANCE
Engine

Drive belt tension
Alternator W/ A/C

PS pump

w/o A/ C

New belt
Used belt
New belt
‘used belt
l\.ew belt
‘osed belt

T

165
84;I:10b

150
‘I30
125

:I: 10 Rb

zt 25 ‘lb

:I: 25 lb

i 25 lb

80 :l: 20 lb

Engine coolant capacity (w/ Heater)
Engine oil capacity (Drain and refill)

w/ Oil filter change
w/o Oil filter change

clV

6.4 liters

3.9 liters 3.7 US qts 3.4 Imp. qts
3.6 liters 3.8 US qts 3.2 Imp. qts

__ . L ___

6.8 US qts 5.6 Imp. qts

__t

Spark plug
Tvpe NDNGK

Air gap
Firing order
Valve clearance IntakeExhaust

PK20R8
BKR6EP8

0.8 mm
1* 3 -4 - 2
0.15-— 0.25 mm
0.20-0.30 mm

0.031 in.

0.006 — 0.010 in.
0.008 —- 0.012 in

l

Chassis
Front and rear brakes

Pad thickness Limit
Disc thickness Limit FrontRear

Disc runout Limit FrontRear

Parking brake
Lining thickness Limit
Drum inside diameter Limit

Front axle and suspension
Ball joint vertical play Limit

Steering wheel play
Torque specifications

Front seat mount bolts
Engine mounting center member-to-body mount bolts
Front suspension lower crossmember-to-body mount bolts
Rear suspension lower crossmember-to-body mount bolts

1.0 mm
23.0 mm
9.0 mm
0.07 mm
0.15 mm

1.0mm
171mm

O mm
30 mm

375 kg-cm 27 ft-lb 37 N-m
530 kg-cm 38 ft-lb 52 N-m
1,550 kg-cm 112 ft-lb 152 N-m
1.280 kg-cm 93 ft-lb 126 N-m

0.039 in.
0.906 in.
0.354 in.
0.0028 in.
0.0059 in.

0.039 in.
6.732 in.

0 in.
1.18 in.



SERVICE SPECIFICATIONS - Engine Mechanical -

ENGINE MECHANICAL
Specifications

Idle speed 800 i 50 rpm

Intake
manifold
vacuum

at Idle speed 450 mmHg 17.7 in.Hg 60 kPa

Compression at 250 rpm STD
Limit

Difference of pressure between each cylinder

11.5 kg/cmz (164 psi,.1.128 kPa) or more
9.0 kg/cmz 128 psi 883 kPa
1.0 kg/cmz (14 psi, 98 kPa) or less

Timing belt
tensioner

i Protrusion 8.5 —- 9.5 mm 0.335 -— 0.374 in.

Cylinder head Warpage Cylinder block side
Intake manifold side
Exhaust manifold side

Valve seat Refacing angle
Contacting angle
Contacting width

Limit
Limit
Limit

0.20 mm
0.20 mm
0.30 mm
30°. 45°, 75°
45°
1.0 — 1.4 mm

0.0079 in.
0.0079 in.
0.0118 in.

0.039 — 0.055 in.

Valve guide I
bushing

nside diameter
1 Outside diameter (for repair part) STD

O/S 0.05

6.000 — 6.018 mm
11.030— 11.041 mm
11.080-11.91 mm

0.2362 — 0.2369 in.
0.4343 — 0.4347 in.
0.4362 — 0.4367 in.

Valve I Valve overall length STD

Limit

Valve face angle
Stem diameter

I Stem oil clearance STD

Limit

Margin thickness

Intake
Exhaust
Intake
Exhaust

Intake
Exhaust
Intake
Exhaust
Intake
Exhaust
STD
Limit

105.50 mm
99.55 mm
104.80 mm
98.85 mm
44.5°
5.960 — 5.975 mm
5.955 - 5.970 mm
0.025 — 0.058 mm
0.030 - 0.063 mm
0.08 mm
0.10 mm
0.8 — 1.2 mm
0.5 mm

4.1535 in.

3.9193 in.

4.1260 in.
3.8917 in.

0.2346 - 0.2352 in.
0.2344 5- 0.2350 in.
0.0010 - 0.0023 in.
0.0012 — 0.0025 in.
0.0031 in.
0.0039 in.
0.031 — 0.047 in.
0.020 in.

Valve spring Squareness
Free length

; Installed tension at 34.4 mm (1.354 in.)

Limit 2.0 mm
44.43 mm
20.5 - 24.1 kg

0.079 in.

1.7492 in.

(45.2 — 53.1 lb. 201 — 236 N)

Valve lifter I Lifter diameter
Lifter bore diameter
Oil clearance STD

Limit

27.975 - 27.985 mm

28.000 — 28.021 mm

0.015 — 0.046 mm
0.07 mm

1.1014— 1.1018 in.

1.1024 - 1.1032 in.

0.0006 —— 0.0018 in.

0.0028 in.

Manifold Warpage Limit 0.20 mm 0.0079 in.



A-4

A

Specifications (Cont'd)

SERVICE SPEClFlC
TIONS — Engine Mechanical

Camshaft

STD

Limit

STD

Limit

Thrust clearance

Journal oil clearance

Journal diameter Limit
STD
Limit

Circle runout
Cam lobe height

0.120 — 0.240 mm
0.30 mm
0.025 - 0.062 mm
0.08 mm
26.959 - 26.975 mm
0.06 mm
41.010 - 41.110 mm
39.90 mm

0.0047 —~ 0.0094 in
0.0118 in.
0.0010 —- 0.0024 in
0.0031 in.
1.0614 — 1.0620 in
0.0024 in.
1.6146 -— 1.6185 in
1.5709 in.

l" T T ' 7

T-\/lS valve
l _i_
T l Warpage Limit

0.20 mm
0.0079 in. J

Cylinder block
r —r~

Limit
'\/lark 1
'Vlark 2
Vlark 3
Limit

Cylinder head surface warpage
Cylinder bore diameter STD

0.05 mm
86.000 —- 86.010 mm
86.010 ~ 86.020 mm
86.020 — 86.030 mm
86.23 mm

0.0020 in.
3.3858 — 3.3862 in
3.3862 —- 3.3866 in
3.3866 —- 3.3870 in
3.3949 in.

+ P ~i

L4-J

Jl
{L _

1 Piston and
piston ring

Piston diameter Mark 1
8 Mark 2Mark 3

STD
Limit
No.1
No.2
No.1
No.2
Oil
No.1
No.2
Oil

Piston oil clearance

Piston ring groove clearance

Piston ring end gap STD

Limit

85.920 - 85.930 mm
85.930 - 85.940 mm
85.940 - 85.950 mm
0.070 — 0.090 mm
0.110 mm
0.040 - 0.080 mm
0.030 — 0.070 mm
0.330 — 0.550 mm
0.450 — 0.670 mm
0.200 — 0.600 mm
0.85 mm
0.97 mm
0.90 mm

3.3927 — 3.3
3.3831 - 3.3
3.3835 - 3 .3

0.0028 —» 0.0
0.0043 in.
0.0016 — 0.0
0.0012 - 0.0028 in
0.0130 — 0.02

831 in
835 in
839 in
035 in

031 in

17 in

0.0177 —- 0.0264 in

0.0335 in.
0.0382 in.
0.0354 in.

0.0079 e 0.0236 in

Connecting
rod

.4 -4 .4 STD

LimitThrust clearance

Connecting rod bearing center wall thicknessSTD Mark 1
Mark 2
Mark 3

Connecting rod oil clearance STD STD
U/S 0.25

Limit

Rod bending Limit per 100 mm (3.94 in.)
Rod twist Limit per 100 mm (3.94 in.)
Bushing inside diameter
Piston pin diameter
Piston pin oil clearance STDLimit

0.160 ~ 0.312 mm
0.35 mm

1.484 - 1.488 mm
1.488 - 1.492 mm
1.492 — 1.496 mm

0.024 -— 0.055 mm
0.023 - 0.069 mm
0.08 mrn
0.05 mm
0.15 mm
22.005 — 22.017 mm
21.997 - 22.009 mm
0.005 — 0.011 mm
0.05 mm

0.0584 ~ 0.0586 in
7

0.0063 — 0.0123 in
0.35 in.

0.0586 - 0.058 in
0.0587 - 0.0589 in

0.0009 - 0.0022 in
0.0009 - 0.0027 in
0.0031 in.
0.0020 in.
0.0059 in.

0.0020 in.

0.8663 - 0.8668 in
0.8660 -— 0.8665 in
0.0002 * 0.0004 in

Q

_ Al



SERVICE SPECIFICATIONS — Engine Mechanical -

Specifications (Cont'd)
1 5 1

Crankshaft Thrust clearance

I Thrust washer thickness
Main journal oil clearance

STD No.3

Others

Limit

Main journal diameter

Main bearing center wall thickness
STD N03

STD Others

. Crank pin diameter

Circle runout
Main journal taper and out-of-round
Crank pin and out-of-round

STD
Limit
STD

STD ‘
U/S 0.25 *

U/S 0.25

STD ‘
U/S 0.25

Mark 1
Vlark 2
Vlark 3
Vlark 4
Vlark 5
Vlark 1
'\/lark 2
Mark 3
Mark 4
Vlark 5 ~
STD
U/S 0.25
Limit ‘L
Limit
Limit

0.020 — 0.220 mm
0.30 mm
2.440 ~ 2.490 mm

0.025 ~— 0.044 mm
0.021 - 0.061 mm
0.015 ~ 0.034 mm
0.029 - 0.069 mm
0.08 mm
54.988 — 55.003 mm
54.745 — 54.755 mm

1.992 -1.995 mm
1.995 -1.998 mm
1.998 — 2.001
2.001 — 2.004 mm
2.004 4 2.007
1.997 — 2.
2.000 - 2.
2.003 — 2 I06 mm
2.006 — 2.009 mm
2.009 - 2.012 mm
47.985 — 48.000 mm
47.745 - 47.755 mm
0.06 mm
0.02 mm
0.02 mm

ITIITI

mm

;*'@@r;»

(_1f_3 COO

mm

mm

0.0008 — 0.0087 in
0.0118 in.
0.0961 4 0.0980 in

0.0010 - 0.0017 in
0.0008 — 0.0024 in
0.0006 - 0.0013 in
0.0011 - 0.0027 in
0.0031 in.
2.1653 - 2.1655 in
2.1553 - 2.1557 in

(:1 0784 ~ 0.0785 in
0785 — 0.0787 in
0787 - 0.0788 in
.0788 - 0.0789 in

0. 789 - 0.0790 in
0. >786 — 0.0787 in
0. I787 - 0.0789 in
0.0789 - 0.0790 in
0.0790 — 0.0891 in
0.0791 — 0.0792 in
1.8892 - 1.8898 in
1.8797 - 1.8801 in
0.0024 in.
0.0008 in.
0.0008 in.

(:3

C3

C3

1-JC1

(‘J

Torque Specifications
Part tightened kg-cm fI -lb N-m

. Oil pump pulley x Oil pump drive shaft
l No.2 idler pulley x Cylinder block

No.1 idler pulley bracket x Cylinder head
Crankshaft pulley x Crankshaft

I Camshaft timing pulley x Camshaft

Timing belt tensioner x Cylinder head
Cylinder head x Cylinder block 1st

Camshaft bearing cap x Cylinder head
No.3 timing belt cover x Cylinder head
Cylinder head cover x Cylinder head
RH rear engine hanger x Cylinder head
Intake manifold x Cylinder head
Intake manifold stay x Intake manifold
Intake manifold stay x Cylinder block
Water by-pass pipe x Water pump cover

l . , __

For SST

2nd

355
440
440

1 ,100
600
420
21 0
500
Tu rn 90°
" 90

25
1 80
1 95
1 95
260
260

80

14

13
14
'4
19

"9
69 in.-lb

26 35

32 43
32 43
80 1 08
43
30 41
1 5 21
36

59

49

19

in.-lb 2
18
19

19
25

25

7.8



A-6 SERVICE SPECIFICATIONS - Engine Mechanical

Torque Specifications (Cont'd)
Part tightened l

kg-cm ft-lb N -m

L

Water outlet x Cylinder head
EGR valve x Intake manifold
EGR pipe x Cylinder head
LH engine hanger x Cylinder head 12 mm head bolt14 mm head bolt

Exhaust manifold x Cylinder head
Catalytic converter x Turbine outlet elbow
Catalytic converter stay x Catalytic converter
No.1 alternator bracket x Cylinder head
Main bearing cap x Cylinder block
Connecting rod cap x Connecting rod
Rear oil seal retainer x Cylinder block
Knock sensor x Cylinder head
RH engine mounting bracket x Cylinder block
PS pump bracket x Cylinder block
Rear end plate x Cylinder block
Flywheel x Crankshaft
LH engine mounting bracket x Transaxle
LH engine mounting insulator x LH engine mounting bracket
LH engine mounting insulator x Body
RH engine mounting insulator x RH engine mounting bracket
RH engine mounting insulator x Body
RH engine mounting stay x RH engine mounting insulator
RH engine mounting stay x No.1 alternator bracket
LH engine mounting stay x LH engine mounting insulator
LH engine mounting stay x Transaxle
Front engine mounting bracket x Transaxle
Rear engine mounting bracket x Transaxle
Engine mounting center member x Body
Engine mounting center member x Front engine mounting insulator
Engine mounting center member x Rear engine mounting insulator
Front engine mounting insulator x Front engine mounting insulator
Bear engine mounting insulator x Rear engine mounting insulator
Suspension lower crossmember x Body
Suspension upper brace x Body BoltNut

400
195
195
130
195
530

U303QQt_J(_)(

400
600
680

95
450
530
440

95
1 ,1 00

530
650
890
530
890
740
740

l\Ji\-3 ._a._.a (I353

53' I
*--.|‘-9

r_1QC)53*

74'
740

890

890

1,550

210

650

CD

29
14
14

9
14
38
22
43
29
43
49
82
33
38
32
82
80
38
47
64
38
64
54
54
1 5
1 5
38
57
38
54
54
64
64

1 1 2
1 5
47

in.-

in.-lb 93

39
19
19
13
19
52
29
59
39
59
67

9
44
52
43

08
52
63
87
52
87
73
73
21
21
52
77
52
73
73
87
87
52
21
64



SERVICE SPECIFICATIONS — Exhaust System, Turbocharger System A-

EXHAUST SYSTEM
Torque Specifications

7

Part tightened kg-cm ft-lb N-m

Front exhaust pipe x Catalytic converter
Front exhaust pipe x Center exhaust pipe
Center exhaust pipe x Tailpipe

440 32 43
440 32 43

l l

630 46 62

TU RBOCHARG ER SYSTEM
Specifications

Turbocharger Turbocharging pressure

I Impeller wheel axial play
Impeller wheel radial play

l 4 I 4 ,

0.50 —~ 0.83 kg/cmz
(7.1 — 11.8 psi, 49 — 81 kPa)
0.13 mm (0.0051 in.) or less
0.18 mm (0.0071 in.) or less

Torque Specifications
Part tightened kg-cm ft-lb N-m

, Turbine outlet elbow x Turbocharger
, Side bearing housing plate x Turbocharger

Turbo water pipe x Turbocharger
Turbocharger x Exhaust manifold
Oil pipe x Turbocharger
Oil pipe x Cylinder block

1 Turbocharger stay x Turbocharger
Turbocharger stay x Cylinder block
Oxygen sensor x Turbine outlet elbow

Bolt
Union bolt

650 47 64
120 9 11
120 9 11
650 47 64
175 13 17
440 32 43
525 38 51
705 51 69
600 43 59
450 33 44



A-8 SERVICE SPECIFICATIONS - EFI System

EFI SYSTEM
Specifications
_ - - _ - — ';iI

I

Fuel pressure Fuel pressure at No vacuum 2.3 - 2.7 kg/cmz
I YBQUIQTOT (33 - 38 psi, 226 - 265 kPa)
, 2 L . . E

I Cold start if Resistance 2 — 4 Q
I IITIBCTOT Fuel leakage One drop or less per minute

I

Injector Resistance I 2 — 4 Q
Injection volume 95 -120 cc (5.8 - 7.3 cu in.) per 15 sec.
Difference between each cylinder 5 cc (0.3 cu in.) or less
Fuel leakage One drop or less per minute

l
I Throttle body Throttle body fully closed angle 6°

Throttle Clearance between ‘ . .
. . Between terminals Resistance

Posmon stop screw and lever
sensor A

0 mm 0 in.
0.50 mm 0.020 in.
0.70 mm 0.028 in.

Throttle valve fully opened position

VTA- E2
lDL— E2
lDL- E2
VTA- E2

VC— E2
_ __ _1 _ l_ _ _ _ l

0.2 - 0.8 kQ
Less than 2.3 kQ

Infinity
3.3 - 10.3 kQ

3 — 8.3 kQ

ISC valve Resistance + B — RSC or RSO
19.3 - 22.3 Q

Cold start Resistance STA - STJ below 10°C (50°F)
injector time above 25°c (77°F)

I S""“°" STA 4 Ground

. 1 , , ‘ 30-50Q
70-90Q
30-90Q

Air flow meter Resistance VS - E2

vc ~ E2
THA - E2 at -2o°c (~4°F)

at 0°C (32°F)
at 20°C (68°F)
at 40°C (104°F)
at eorc (140°F)

200 — 600 Q
(Measuring plat
20 - 1,200 Q
(Measuring plat
200 - 400 Q
10 — 20 kQ
4 - 7 kQ
2 — 3 kQ
0.9 — 1.3 kQ
0.4 — 0.7 kQ

e fully closed)

e fully open)

Fuel pump Resistance
resistor

Approx. 0.73 Q

_ l _ _
T l

Solenoid Resistance + B - No.10, No.20, No.30 or No.40
resistor

5—7Q

at -20°C (-4°F)
at orc (32°F)
at 20"c (68°F)
at 40°C (104°F)
at eorc (140"’F)
at sore (140°F)

l F l

Water temp. Resistance
10-20 kQ
4-7 kQ
2-7 kQ
0.9-1.3 kQ
0.4-0.7 kQ
0.2-0.4 kQ _ J

_ _ _ _ l
l l

Oxygen sensor Heater coil resistance
l_ _ , ,

5.1 - 6.3 Q



Specifications (Cont'd)

SERVICE SPECIFICATIONS - EFI System A-9
 

T-VIS vsv Resistance 33 - 39 Q

EGR VSV Resistance 33 - 39 Q
I I "7

I Turbocharging
I pressure VSV

Resistance 24 — 30 Q

I ECU ‘ HINT:
, 0 Perform all voltage and resistance measurements with the ECU connected.
l 0 Verity that the battery voltage in 11 V or above with the ignition switch is ON.

Voltage

Terminals Condition STD voltage (V)

+B
—E1

+B1
IG SWON 10-14

BATT — E1 — 10-14

IDL-E2

VTA — E2

VC-E2

VS-E2

Throttle valve open ‘ 4.5 — 5.5 .

0.1-1.0Throttle valve fully closed

Throttle valve open 3.2 — 4.2
IG SW ON ~ e ~- ~ e 4

4.5 — 5.5 I
l

3.7 — 4.3Measuring plate fully closed

0.2 — 0.5Measuring plate fully open

1.6-4.1Idling

3,000 rpm 1.0 — 2.0

No.1
No.2
No.3 _ E0
No.4

E01
2

IG SW ON 10-14

THA1 - E2

THW — E2

Intake air temp. 20°C (68°F) 1 - 3
IG SW ON , ._ _ .. ,, .- , __

Coolant temp. sorc (176°F) I 0.1 -1.1

, STA - E1 Cranking 6 - 14

lGT- E1 Cranking or idling 0.8 -1.2 3,

RSC
—_ E1

RSO
IGSWON 8-14

W—E1 No trouble ("CHECK” engine warning light off) and engine running‘ 10 -14

PIM — E2 IG SW ON 2.5 - 4.5 .
_ __ ,_ l

l Ti if l

AC1 - E1
_ _-. , IG SW ON . , j , _ , ,

ACT — E1 , Air conditioning ON 4.5 - 5.5

Air conditioning ON 8 -14



A-10 SERVICE SPECIFICATIONS — EFI System

Specifications (Cont'd)

ECU (cont'd) Voltage (cont'd)
I I I I 44 I I I -j4

Terminals Condition STD voltage (V)
I 2 , , cl , _ ._F I

I Throttle valve fully closed I 2.0 or less
*‘ TVIS - E1 IG SW ON , . , . I _2

Throttle valve open 10 - 14
_ L I

. _ 5 _ .

y Idling 2.0 or less
*2 TVIS - E1 I I I I4 I

4,200 rpm or more 10 - 14

, I Check connector TE1 — E1 not connected 10 - 14
T-E1 IG SW ON I I I --‘

Check connector TE1 - E1 connected 0.5 or less I
7 I

j Resistance

Terminals Condition STD resistance (Q)

ThrottIe valve open Infinity
lDL—E2 III I I I -I

Throttle valve fully closed 2,300 Q or less
. . . , , I , . E,

Thrott e valve fully open 3,500 - 10,000
VTA — E2 , I I I I II I I -- -

Throttle valve fullyclosed 200 - 800L . QI
I I

I VC - E2 I — 200 — 400

I Measuring plate fully closed 200-600
VS-E2 II I 4

Measuring plate fully open 20 - 1,200

THA — E2 Intake air temp. 20°C (68°F) I 2,000 - 3,000

THW 4 E2 Coolant temp. sorc (176°F) 200 4 400y ,

G1 G Q 140 180c2 T ’ T T

2 II

NE-G@ - 180-220
. , , _l_ _

RSC +B

RSO +B1
- 19.3 — 22.3

_ 4 1 _ , . .. .,, ,,

Fuel cut rpm I w/ Vehicle speed 0 km/h and coolant and coolant temp. 80°C (176°F) IFuel cut rpm 2,000 rpm

_ . II

Fuel return rpm 1,600 rpm I

*1 w/ Regular Unleaded Gasoline *2 w/ Premium Unleaded Gasoline

Torque Specifications
Part tightened ' kg-cm ft-lb N-m

I
Fuel line Union bolt type 300 22 29

Flare nut type . 310 22 30

Fuel pump x Fuel tank 30 26 in.-lb 2.9
Fuel sender gauge x Fuel tank 15 13 in.-lb 1.5
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Torque Specifications (Cont'd)
I Part tightened kg-cm ft-lb N-m

Fuel evaporation bent tube x Fuel tank
Fuel tank band x Body
Fuel inlet pipe x Fuel tank
Cold start injector x Air intake chamber
Cold start injector pipe x Cold start injector
Cold start injector pipe x Delivery pipe

I Fuel pressure regulator x Delivery pipe
Delivery pipe x Cylinder head
Injector cover x Delivery pipe
Fuel inlet hose x Delivery pipe

I

I Fuel inlet hose x Fuel filter
Throttle body x Intake manifold
Intake air connector stay x Throttle body

I Intake air connector stay x Cylinder head
Intake air connector x Throttle body

Bolt
Union bolt

1 5
220

31$

61$!

1 80
1 80
300
1 95
80
80

300
300
1 95
1 95
80

1 95

13 in.-lb 1.5

16 2.9

26 in.-lb 2.9

52 in.-lb 5.9

13 18

13 18

22 29

14 19

69 in.-lb 7.8

69 in.-lb 7.8

22 29

22 29

14 19

14 19

69 in.-lb 7.8

14 19 I

COOLING SYSTEM
Specifications

I Engine coolant capacity (w/ Heater) 6.4 liters| 6.8 US qts 5.6 Imp. qts I

Torque Specifications
Part tightened kg-cm ft-lb N-m

Engine coolant x Drain plug
Water pump x Water pump cover

130 9 13
95 82 in.-lb 9.3

LUBRICATION SYSTEM
Specifications

Engine oil capacity I See page A-25

Oil pressure at Idling 0.3 kg/cm’! (4.3 psi, 29 kPa) or more
at 3,000 rpm I 2.5 - 5.0 kg/cmz

(36 — 71 psi, 245 — 490 kPa)

Torque Specifications
I Part tightened kg-cm ft-lb N-m

Engine oil drain plug
Oil cooler bracket x Cylinder head

I Oil cooler x Cylinder block
I Water by-pass pipe x Oil cooler

I Water by-pass pipe x Oil cooler bracket
Oil nozzle x Cylinder block

250
80

800
1 20
1 80

93

18 25
69 in.-lb 7.8
58 78 ‘

9 12
13 18
st in.-lb 9.1



A-12 SERVICE SPECIFICATIONS - lgnition System, Charging System, Clutch

IGNITION SYSTEM

lgnition timing 10° BTDC @ idle
I (w/ Terminals TE1 and E1 connected) J

Firing order 1-3-4-2

Spark plug I See page A-2

High-tension
cord

Resistance 25 kQ per cord

lgnition coil Primary coil resistance
Secondary coil resistance

I 0.41 - 0.50 Q
10.2 - 13.8 kQ

Distributor Air gap
Signal generator (pickup coil) resistance

G14G@
G2 - G @
NE—GC

0.2 — 0.4 mm

140-180Q
140—180Q
180—220Q

0.008 - 0.016 in.

CHARGING SYSTEM

Drive belt tension See page A-2

Battery specific gravity when full charge at 20°C (68°F) 1.25-1.27

CLUTCH
Specifications

Disc rivet head depth _imit
Disc runout
Diaphragm spring out of alignment

Limit
Limit

Diaphragm spring finger wear Depth _imit

Flywheel runout

Width Limit
_imit

0.3 mm
0.8 mm
0.5 mm
0.6 mm
5.0 mm
0.1 mm

0.012 in.
0.031 in.
0.020 in.
0.024 in.
0.197 in.
0.004 in.

Torque Specifications
Part tightened kg-cm ft-lb N-m

Clutch cover x Flywheel
Release fork support 480 35 47

195 14 19



SERVICE SPECIFICATIONS - Manual Transaxle (E150F) A-13

MANUAL TRANSAXLE (E150F)
Specifications

Input shaft
Roller bearing journal diameter
3rd gear journal diameter
4th gear journal diameter
Runout

Output shaft
1st gear journal diameter
2nd gear journal diameter
Runout

Gear thrust clearance

Gear oil clearance
1st and 4th gear

2nd and 3rd gear

5th gear

1st

2nd

3rd

4th

5th

Shift fork to hub sleeve clearance
Synchronizer ring to gear clearance
Oil pump assembly

Rotor body clearance

Rotor tip clearance

Side clearance

Oil seal drive in depth
Control shaft cover

Input shaft snap ring thickness
No.2 clutch hub

Limit
Limit
Limit
Limit

Limit
Limit
Limit
STD
Limit
STD
Limit
STD
Limit
STD
Limit
STD
Limit

STD
Limit
STD
Limit
STD
Limit
Limit
Limit

STD
Limit
STD
Limit
STD
Limit

Mark
H
J

'uzgr-7:

32.930 mm
35.950 mm
35.950 mm
0.060 mm

38.950 mm
38.950 mm
0.060 mm
0.10 — 0.35 mm
0.40 mm
0.10 - 0.45 mm
0.50 mm
0.10 — 0.35 mm
0.40 mm
0.10 - 0.55 mm
0.60 mm
0.10 - 0.57 mm
0.65 mm

0.009 - 0.051 mm
0.080 mm
0.009 — 0.053 mm
0.080 mm
0.009 — 0.050 mm
0.070 mm
1.0 mm
0.6 mm

0.10 - 0.16 mm
0.30 mm
0.08 — 0.15 mm
0.30 mm
0.03 - 0.08 mm
0.15 mm

0—1.0mm

2.30 — 2.35 mm
2.35 — 2.40 mm
2.40 — 2.45 mm
2.45 — 2.50 mm
2.50 — 2.55 mm
2.55 - 2.60 mm
2.60 — 2.65 mm

TRANSMISSION ASSEMBLY

1.2964 in.
1.4154 in.
1.4154 in.
0.0024 in.

1.5335 in.
1.5335 in.
0.0024 in.
0.0039 — 0.0138 in
0.0'57 in.
0.0039 - 0.0177 in
0.0197 in.
0.0039 4 0.0139 in
0.0157 in.
0.0039 4- 0.0217 in
0.0236 in.
0.0039 - 0.0224 in
0.0256 in.

0.0004 — 0.0020 in
0.0031 in.
0.0004 - 0.0020 in
0.0031 in.
0.0004 — 0.0020 in
0.0028 in.
0.039 in.
0.024 in.

0.0039 — 0.0063 in
0.0118 in.

0031 — 0.0059 in
01 18 in.

0.0012 — 0.0031 in

0.0059 in.

C3

C3

0 — 0.039 in.

0.0906 — 0.0925 in

0.0925 — 0.0945 in
0.0945 — 0.0965 in

0.0984 — 0
0.1004 - 0

0.0965 — 0.0

0.1024 — 0.’

984
004
024
043

in
in
in
in
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Specifications (Cont'd)

4th gear and rear bearing

No.3 clutch hub

I Output shaft snap ring thickness
No.1 clutch hub

y DIFFERENTIAL ASSEMBLY
Output shaft preload (at starting)

Left case inner diameter
Right case bushing

Left case bushing

No.2 differential case outer diameter
I Right side

Left side

Differential No.2 case inner diameter
I Side gear bushing

_I. . .

I Input shaft snap ring thickness (cont’d)
Mark

O0'-.IO')U'1-I'>0OI‘\J-‘

Mark

-<><§<¢—ic/azco

Mark

C)71"1CJC)UJIP

New bearing
Reused bearing

Differential case preload (at starting) New bearing
Reused bearing

STD
Limit
STD
Limit

STD
Limit
STD
Limit

STD
Limit

2.35 — 2.40 mm
2.40 - 2.45 mm
2.45 — 2.50 mm
2.50 - 2.55 mm
2.55 4 2.60 mm
2.60 — 2.65 mm
2.65 - 2.70 mm
2.70 - 2.75 mm

2.25 — 2.30 mm
2.30 4 2.35 mm
2.35 — 2.40 mm
2.40 4 2.45 mm
2.45 - 2.50 mm
2.50 — 2.55 mm
2.55 — 2.60 mm
2.60 — 2.65 mm
2.65 — 2.70 mm

280-285mm
2854290mm
290—295mm
295-300mm
300—305mm
305-310mm
3J0—3J5mm

8.0 416.0 kg-cm 6.9 413.9 in.-lb 0.78 -1.57 N-m
5.0 410.0 kg-cm 4.3 4 8.7 in.-lb 0.49 —~ 0.98 N-m
1.9-3.7 kg-cm 1.6-3.2 in.-lb 0.2-0.4 N-m
1.2 4 2.3 kg-cm 1.0 — 2.0 in.-lb 0.1 — 0.2 N-m

111.000-111.035 mm

110.060 mm
90.500 - 90.535 mm
90.560 mm

110.929 —110.964 mm

110.850 mm

90.429 - 90.464 mm

90.350 mm

35.000 - 35.025 mm
35.030 mm

0.0925
0.0945
0.0965
0.0984
0.1004
0.1024
0.1043
0.1063

(J01886
0.0906
0.0925
0.0945
0.0965
0.0984
131004
0.1 024
101043

J

111102
111122
0.‘ 142
0f161
1&'181
101201
10‘220

110945in
1J0965in
1&0984in
13'004in
131024in
101043in
10‘063in
10*083in

100906in
1l0925in
1l0945in
1&C065in
100984in
101004in
101024in
101043in

0."122 in
0.1142 in
0.'161 in
0.1181 in
0."201 in
0.1220 in
0.'240 in

4.3701 — 4.3714 in

4.3724 in
3.5630 — 3.5644 in
3.5653 in

4.3673 — 4.3687 in

4.3632 in
3.5602 — 3.5616 in

3.5571 in

1.3780 - 1.3789 in
1.3791 in

0.1063 in.
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Specifications (Cont'd)

Conical spring washer height
Left conical spring washer

Right conical spring washer

Right case backlash
No.2 differential case backlash
Intermediate case backlash
Front differential side gear backlash
Thrust washer thickness

For right case side gear

For intermediate case side gear

For left case side gear

I

STD
Limit
STD
Limit

For No.2 differential case side gear Mark

B

C

[DTIITIU

Mark
A
B

ITIUO

2.60 4 2.80 mm
2.50 mm
1.70 4 1.90 mm
1.60 mm
0.05 4 0.20 mm
0.05 4 0.20 mm
0.05 4 0.20 mm
0.14 - 0.21 mm

0.80 mm
0.85 mm
0.90 mm
0.95 mm
1.00 mm
1.05 mm
’ .10 mm
’ .15 mm
1.20 mm
" .25 mm
1.30 mm
‘.35 mm
‘ .40 mm
0.80 mm
0.85 mm
0.90 mm
0.95 mm
1.00 mm
1.05 mm
1.10 mm
1.15 mm
1.20 mm

1.25 mm
1.30 mm
1.35 mm
1.40 mm

‘.00 mm
I .05 mm
11.10 mm
‘.15mm

I .20 mm
1.25 mm

0.95 mm
‘.00 mm
‘.05 mm
7.10 mm
1.15 mm

03024 4 0.1102 in
0.0984 in.
0.0669 4 0.0748 in
0.0630 in.
0.0020 4 0.0079 in
0.0020 4 0.0079 in
0.0020 4 0.0079 in
0.0055 4 0.0083 in

0.0315 in.
0.0335 in.
0.0354 in.
0.0374 in.
0.0394 in.
0.0413 in.
0.0433 in.
0.0453 in.
0.0472 in.
0.0492 in.
0.0512 in.
0.0531 in.
0.0551 in.
0.0315 in.
0.0335 in.
0.0354 in.
0.0374 in.
0.0394 in.
0.0413 in.
0.0433 in.
0.0453 in.
0.0472 in.

0.0492 in.
0.0512 in.
0.0531 in.
0.0551 in.

0.01394 in.
10.0413 in.
0.0433 in.
0.01453 in.
10.0472 in.
0.0492 in.

0.0374 in.
01.0394 in.
0.0413 in.
0.0433 in.
10.0453 in.
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Specifications (Cont'd)

Thrust washer thickness (cont'd)
For left case side gear (cont'd) Mark

7<<-IQ-n
. Adjusting shim thickness

For differential preload Mark

ICD77l"'|UC)UJ)>LDC0\IO'><.J'I-lb-0O|\J-—*O
~ For output shaft preload Mark

'_7<‘-IC3"'|"'lU<'>UJ1>¢0oo\io>o1-ireooixa-40

' .20 mm
1.25 mm
" .30 mm
1.35 mm
' .40 mm

2.00 mm
2.05 mm
2.10 mm
2.15 mm
2.20 mm
2.25 mm
2.30 mm
2.35 mm
2.40 mm
2.45 mm
2.50 mm
2.55 mm
2.60 mm
2.65 mm
2.70 mm
2.75 mm
2.80 mm
2.85 mm

0.40 mm
0.45 mm
0.50 mm
0.55 mm

0.60 mm
0.65 mm
0.70 mm
0.75 mm
0.80 mm
0.85 mm
0.90 mm
0.95 mm
" .00 mm
1.05 mm
II .10 mm
".15mm

' .20 mm
I

I .25 mm
1.30 mm
I1..35 mm
1.40 mm

0.0472 in
0.0492 in
0.0512 in
0.0531 in
0.0551 in

1&CU87in
1l£807in
0.0827 in
100846in
100866in
100886in
0.0906 in
100025in
100045in
100965in
10CB84in
1J1004in
0W024in
0'043in
0f063in
0fi083in
0f102in
0f122in

0.0157 in
0.0177 in
01.0197 in
01.0217 in

0.0236 in
0.0256 in
0.0276 in
0.0295 in
0.0315 in
0.0335 in
0.0354 in
0.0374 in
0.0394 in
0.0413 in
0.0433 in
0.0453 in
0.0472 in
0.0492 in
0.0512 in
0.0531 in
0.0551 in
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Specifications (Cont'd)

Adjusting shim thickness (cont'd)
For output shaft preload (cont’d)

TRANSFER ASSEMBLY
Ring gear backlash

I Ring gear runout
Driven pinion preload (at starting)

I Transfer total preload (at starting)
(Add driven pinion preload)

Right case bushing inner diameter

I Left case bushing inner diameter

Control coupling washer thickness

Oil seal drive in depth
Extension housing
Differential lock shift lever shaft

1 Shift fork shaft
3 Adjusting shim thickness

For ring gear backlash

I

D1123

Limit
New bearing
Reused bearing

New bearing
Reused bearing

STD
Limit
STD
Limit
STD
Limit

Mark
1
2

\\\\\.2\
1D@\IU'JU'|-§(.i\J|\J—'*@(..Q%\IO7(J1-I3>(AJ

I

I

J

I

20
21
22
23
24

1.45 mm
1.50 mm
1.55 mm
1.60 mm

0.13 - 0.18 mm
0.1 mm
1.8 — 2.9 kg
0.9 -1.4 kg

1.3 -1.4 kg
0.5 4 0.9 kg

4.0 — 6.4 lb

2.0 -- 3.1 lb

2.9 - 3.1 lb
1.1 — 2.0 lb

69.000 4 69.035 mm
69.060 mm
69.000 — 69.035 mm
69.060 mm
1.49 - 1.51 mm
1.45 mm

1.1-1.9 mm
10-20mm
8.5- 9.5 mm

2.13 mm
2.16 mm
2.19 mm
2.22 mm
2.25 mm
2.28 mm
2.31 mm

2.34 mm
2.37 mm
2.40 mm
2.43 mm
2.46 mm
2.49 mm
2.52 mm
2.55 mm
2.58 mm
2.61 mm
2.64 mm
2.67 mm
2.70 mm
2.73 mm
2.76 mm
2.79 mm
2.82 mm

0.0571 in.
0.0591 in.
0.0610 in.
0.0630 in.

0.0051 - 0.0071 in.
0.004 in.

17.7 4 28.4 N
8.8 - 13.7 N

12.7 413.7 N
4.9 4 8.8 N

2.7165 - 2.7179 in.
2.7189 in.
2.7165 — 2.7179 in.
2.7189 in.
0.0587 — 0.0594 in.

0.0571 in.

0.043 — 0.075 in.
0.039 4 0.079 in.
0.335 4 0.374 in.

100839in
0.0850 in.
1&0862in.
0HD874in.
100886in
0UD898in.
0.0909 in.

.0921in.

.0933in.

.0945in.

.0957in.
00968 in.
0.0980 in.
0.0992 in.
10‘004in.
0T016in
0T028in.
0/039in
(l1051in.
0f063in.
01.’ 075 in.

0f087in.
0fi098in
0f110in.

(:3Q)

(DC)



A-18 SERVICE SPECIFICATIONS — Manual Transaxle (E150F) 

Specifications (Cont'd)
I

I

Adjusting shim thickness (cont'd)
For tooth contact Mark

Shift lever preload
Shift lever seat shim thickness Mark

7<(—IC)'I'I|T|UOUJ1'>

Z§r'7'<(-IQ'|'|n-|U(')g5)>

10

0.30 mm
0.33 mm
0.36 mm
0.39 mm

1.42 mm
1.45 mm
1.48 mm

0.51 mm
0.54 mm

*1lo

0.57 mm
60 - 1 50

1.5 mm
0.6 mm

1.7 mm
0.8 mm
0.9 mm

.0 mm

.1 mm

.2 mm

.3 mm

.4 mm

.5 mm

.6 mm

.7 mm

0.0"18 in
0.0" 30 in
0.0’ 42 in
0.0‘ 54 in.
0.0’ 65 in
0.0’ 77 in
0.0189 in
0.0201 in
0.0213 in
0.0224 in

g 0.1 4 0.3 lb 0.49 -1.47 N

0.020 in
0.024 in
0.028 in
0.031 in
0.1035 in
0.039 in
0.043 in
0.047 in
0.C151 in
0.055 in
0.059 in
0.063 in
0.067 in

Torque Specifications
Part tightened kg-cm ft-lb N-m

Oil pump x Cover
Oil cooler pipe x Union
Ring gear x Differential case
Union x Transaxle
Rear bearing retainer x Transmission case
Straight screw plug
Transmission case x Transaxle case
Reverse restrict pin holder plug
Oil pump assembly x Transaxle case
Control shaft lock bolt
Shift fork x Fork shaft
Reverse idler gear shaft lock bolt
Oil pipe x Housing
Rear bearing retainer x Transmission case
Transmission case x Transmission case cover
5th driven gear lock nut
Shift and select lever assembly x Transmission case

1 O5
350

1 ,260
275
430
250
300
1 30
1 75
500
240
300
1 75
430
300

1 ,250
200

1 0

34

24

27

42

25

29

13

17

49
24
29
17
42
29

123
20



SERVICE SPECIFICATIONS — Manual Transaxle (E150F) A-19

Torque Specifications (Cont'd)
Part tightened kg-cm ft-lb N-m

Transaxle case receiver x Transaxle case
Bellcrank x Transmission case
Shift arm bracket bolt x Transaxle case
Back-up light switch x Transmission case
Differential right case x Intermediate case
Driven pinion x Bearing cage
Ring gear x Ring gear mounting
Driven pinion cage x Transfer case
Transfer case x Transfer right case
Transfer case x Inspection hole cover
Transfer shift lever shaft x Left case
Differential lock sleeve x Shift fork
Transfer right case x Transfer case cover

I ransfer oil tube set bolt
Driven pinion cage x Extension housing
Differential lock shift fork shaft lock screw
Extension housing x Dynamic damper
Transaxle assembly x Transfer assembly
Drain plug

M12 bolt
M10 bolt

Transaxle assembly x Engine

LH engine mounting bracket x Transaxle
Mounting insulator x Mounting bracket
Mounting bracket x Transaxle bracket
RH mounting insulator x Bracket
RH mounting stay bolt
LH mounting stay bolt
Catalytic converter mounting bolt
Converter stay set bolt
Front mounting bracket x Transaxle
Rear mounting bracket x Transaxle
Center member x Body
Center member x Mounting bracket
A/C compressor x Idler pulley bracket
Exhaust pipe x Converter
Exhaust pipe x Center exhaust pipe
Lower crossmember x Body
Fuel hose union bolt
Suspension upper brace x Body Bolt

Nut
Shift lever retainer x Plate
Selecting spring cover x Shift lever retainer
Shift lever retainer plate x Body

75
200
1 75
41 0
640
See page MT-78
985
400
450
1 6C1
200
1 60
1 75
1 30
2610
400
260
700
400
650
470
530
890
650
530
740
21 0
300
600
790
790
530
740
280
630
440

1 ,500
300
21 0
650
1 20
50

1 20

65 in.-lb
14
13
30
46

71
29
33
12
14
12
13

9
19
29
19
51
29
47
34
38
64
47
38
54
15
22
43
57
57

38

54

20

46

32
1 1 2

22

1 5

47

9

43

9

in.-lb

74

20
17
40

63

97
39
44

16
20

16
17
13
25
39
25
69
39
64
46
52
87
63
52
73

21

29

59
77
77

52

73

27

62

43
52

29

21

64

12

4 9 I
12



A-20 SERVICE SPECIFICATIONS - Propeller Shaft

PROPELLER SHAFT

Bearing axial play
Front propeller shaft runout
Intermediate shaft runout
Rear propeller shaft runout
Intermediate shaft flange runout
Snap ring thickness Color

_imit
Limit
‘_imit
LIITIIIZ

None
Brown
Blue

A1

Specifications
. . ., . - mC1.05 m

0.8 mm
0.8 mm
0.8 mm
0.1 mm
1.475 41.525 mm
1.525 41.575 mm
1.575 41.625 mm

0.0020 in
0.031 in.
0.031 in.
0.031 in.
0.0039 in.
0.0581 4 0.0600 in
0.0600 4 0.0620 in
0.0620 4 0.0640 in

Torque Specifications
Part tightened kg-cmT . -

ft-lb N-m

,7

Propeller shaft x Differential
750

Intermediate shaft x Propeller shaft 750
Center support bearing x Body 375
Intermediate shaft x Center support bearing x Joint flange

1st 1,850

2nd Loosen nut
3rd 700

Cross groove joint set bolt 660

54
54
27

134

51
48

74
74
37

181

69
65

-11.



SERVICE SPECIFICATIONS — Suspension and Axle A-21
_ 

SUSPENSION AND AXLE
Specifications

~ Cold tire inflation . Tire size Front Rear
‘pressure 8 0 0 “ " 0 * L * *0 1

kg/Cm2 (psi! kpa): 215/50R15 88V 2.2 (32, 210) 2.1 (30, 206)

clearance
mm (in.)

1 Chassis ground L All models 191.0 (7.520) 233.5 (9.193)

Rear wheel * ‘ Inspection STD Adjustment STD
A alignment I‘ *5‘ 0

Toe-in I 5 1 2 mm (0.20 i 0.08 in.) ~ 5 i 1 mm (0.20 i 0.04 in.)
Left-right error ‘ 3.0 mm (0.12 in.) or less 3.0 mm (0.12 in.) or less

Camber p -45’ ;l; 30' -»
Left-right error 30' or less . ~

j Wheel lateral runout I Less than 1.0 mm (0.039 in.)

Front axle and
‘ suspension

Hub bearing axial direction play Limit
Ball joint rotation condition
Ball joint vertical play
Drive shaft grease capacity

Outboard joint
Inboard joint
Side gear shaft

Drive shaft standard length

0.05 mm 0.0020 in.
10-30 kg-cm 9—26 in.-lb
0 mm 0 in.

0.26 lb
0.20 lb
0.09 lb
15.96 in.

120 g
90 g
43 g
405.4 mm

1.0 — 2.9 N-m

Rear axle and
suspension

Hub bearing axial direction play Limit
Rear axle hub runout Limit
Stabilizer bar link

Ball joint rotation condition I

Drive shaft grease capacity
Inboard joint

Outboard joint
Drive shaft standard length

0.05 mm
0.07 mm

0.0020 in.
0.0028 in.

0.5 -10.0 kg-cm
(0.434 - 8.880 in.-lb, 0.049 - 0.981 N-m)

180 g 0.40 lb
120 g 0.26 lb
558.5 mm 21.99 in.

Differential Drive pinion bearing preload (at Starting)
New bearing

Reused bearing i

Total preload (at Starting) A

Drive pinion to ring gear backlash
Side gear backlash j
Ring gear runout Limit

10 -16 kg-cm
(8.7 -13.9in.-|b,1.0 -1.6 N-m)
5 — 8 kg-cm
(4.3 - 6.9 in.-lb, 0.5 — 0.8 N-m)
Add drive pinion bearing preload
3 — 5 kg-cm (2.6 — 4.3 in.-lb, 0.3 —
0.13 w 0.18 mm 0.0051 — 0.
0.05 — 0.20 mm 0.0020 — 0.
0.07 mm 0.0028 in.

0.5 N-m)
0071 in.
0079 in.



A-22 SERVICE SPECIFICATIONS - Suspension and Axle 
Specifications (Cont'd)

Differential Companion flange runout
‘[C0"T'd) Lateral runout Limit

Radial runout Limit
Ring gear installing temperature
Drive pinion oil seal drive in depth
Side gear oil seal drive in depth

. Side gear thrust washer thickness

Side bearing adjusting washer thickness

Drive pinion adjusting washer thickness

01 nun
0.1 mm
90-110°C
20rnm
Flash the
095rnm
100rnm
1.05rmn
" .10 mm
115rnni
1.20 mm

carrier end s

221-223rnm
224-%226rmn
227-229rnm
230—232mm
2.33 - 2.35 mm
2.36 - 2.38 mm
239-241 ITIITI

2.42 - 2.44 mm
245-2A7|nn1
248-250rnm
251-253rnm
254—%256rmn
257-259rnm
2.60 — 2.62 mm
2.63 — 2.65 mm
266-%268rmn
269-271 mm

272-274rnm
275-277|nn1
278-J280rmn

281-283rnm
284—2B6mm
I187-J2891nn1
290-292rnm
293-295rnm
296-298rnm
299——301 ITIITI

302-304rnm
305-%307rnm
308-3J0rnn1
311-3J3rnm
314»-3J6rnm
317-3J9rnm
320-322mml
226-228mm
229-231 ITIITI

0004in
(l004in.
194 — 230°F
0079in

urfac
Q

Q

Q

Q
Q

Q

Q

Q

Q

Q

Q

0
Q

0
Q

0
Q

0
0

(DID

(:1

C3

C3

Q
Q

Q

Q

Q

Q

Q

Q

Q
Q

0
Q

Q

Q

Q
Q

Q

(:3

9

0374in
0394in
0413in
0433in
0453in
0472in
0870-
0882-
0894-
0906-
0917-
.0929-—
0941-
0953-
0965-
0976-
0988-
'000-
’012-
" 024 -
1035-
‘O47-—
TQ59_

‘071 -
1083 -
1094-
1106-
*t18_
1r3Q__

1'42-
1154-
“165-—
1177-
'?89-
”201-
1213-
1224-

‘236-
1248-
‘260-—
0890-
0902-

F1

(—)

Q)

(:1

C)

CJC3

Q

Q

Q

Q

Q

Q

(:1

CD

C3

O

(:1

C3

C3

Q

C113

Q

(:1

Q

Q

Q

Q

Q

Q

Q

Q

Q

Cl

'J0878in
LO890iH
L0902in
.0913in
.0925in
.0937in
.0949in
.0961in
.0972in
.0984in
.0996in
.1008in
.’020in

.1043in

.”055in

.’067in

.tQ79in

.1091in

.‘102in

.T*14in

."26in

.*138in

.’150in

.7161in

.1'73in

.*185in

.’197in

.1220in

.’232in

.'244in

.1268in

.0898in

.0909in

.1031in.

.1209in.

.1256in.



SERVICE SPECIFICATIONS - Suspension and Axle A-23

Specifications (Cont'd)
Differential ‘ Drive pinion adjusting washer thickness (cont'd) 2.32 - 2.34
(000131) 2.35 — 2.37

2.38 - 2.40
2.41 - 2.43
2.44 - 2.46
2.47 — 2.49
2.50 — 2.52
2.53 - 2.55
2.56 - 2.58
2.59 — 2.61
2.62 — 2.64
2.65 - 2.67
2.68 — 2.70

ITIITI

ITIITI

ITIITI

ITIITI

ITTITI

mm

mm

ITIITI

ITIITI

mm

mm

ITIITI

ITIITT

C‘)

C-3

0.0913
C
0
r0925
r0937

0.0949
0.0961
0.0972
0.0984
0.0996
0. ' 008
0. '. 020
r1Q31

r1043
(—)r<Q55

0.0921 in
0.0933 in
0.0945 in

I957 inQ F1

C)Q)

(:1

0969in.
0980in.
0992in.

i01004in.
l0'016in
lJ’028in.
0fCB9in.
lJ1051in.
l01063in.

Torque Specifications

~ Part tightened
kg-cm ft—|b N-m

FRONT AXLE AND SUSPENSION
Q Tie rod end x Steering knuckle

Ball joint x Lower arm
Hub bearing lock nut

I Transmission case protector bolt
= Drive shaft x Side gear shaft

REAR AXLE AND SUSPENSION
I Brake caliper x Axle carrier
I Strut rod x Axle carrier

Rear speed sensor x Axle carrier (w/ ABS)
I Axle carrier x Backing plate

Parking brake cable x Backing plate
Rear drive shaft x Axle hub
Suspension arm x Body
Suspension arm x Axle carrier
Strut rod x Body
Hub bolt x Wheel
Drive shaft x Side gear shaft

A Propeller shaft x Companion flange
I Rear crossmember x Body

Differential case x Ring gear
I Bearing cap x Differential carrier

Differential carrier x Carrier cover
Differential x Support member

Drain plug
Filler plug
Shock absorber x Axle carrier
Shock absorber x Stabilizer link
Stabilizer bracket x Body

l , _ _

Upper side
Rear side

1

1

1

1

1
1

1

1

1

2.

.050

500
300
900
1 85
660

475
150
195
730

80
900
150
250

1 50

700
750
730
985
800
475
970
500
500
400
600
650
1 95

36
94

137

13
48

34
83
14
53
69

137

83
90

83

76

51

54

53

71

58

34

70

108
36
29

188
47

14

in.-lb

49

127

186

18

65

47
113

19
72

7
186
113
123

1 13

103

69

74

72

97

78

47

95

147

49

39

255

64

19



A-24 SERVICE SPECIFICATIONS — Brake System, Steering
 

BRAKE SYSTEM
Specifications

Front brake Disc thickness STD
Limit

25.0 mm 0.984 in.
23.0 mm 0.906 in.

Torque Specifications
Part tightened kg-cm ft-lb N-m

ABS actuator x Proportioning valve bracket
ABS actuator x 3-way union

j Proportioning valve installation bolt
ABS actuator x Actuator bracket

I Front speed sensor installation bolt
Rear speed sensor installation bolt

90
160

90
55
80

195

78 in.-lb
12
78 in.-lb
48 in.-lb
69 in.-lb
14

8.8
16

8.8
5.4
7.8

19

STEERING
Specifications

Power steering Oil pressure at Idle speed 80 — 85 kg/cm
(1,138 -1.209 psi, 7,845 — 8,336 kPa)

Torque Specifications

Power steering
(Power steering
pump)

Part tightened kg-cm ft-lb N-m

Drive pulley nut
Pressure tube union bolt
Pressure tube union nut

A PS pump x Bracket Upper
Lower

Tie rod end x Knuckle arm
Lower crossmember RH and LH sides

Center

440
525
370
440
400
500

1 .550
400

32
38
27
32
29
36

1 1 2
29

43
51
36
43
39
49

152
39

-.4

(Gear housing) Gear housing x Body
Gear housing x Return line
Gear housing x Pressure line
Center member x Body
Tie rod end x Knuckle arm
Control valve shaft x Universal joint
Lower crossmember RH and LH sides

Center
Tube clamp set bolt
Engine x Engine mounting
Engine mounting x Insulator-
Engine mounting x Center member
Exhaust front pipe x Manifold
Exhaust front pipe x Center pipe
Propeller shaft x Intermediate shaft
Stabilizer bar x Link
Stabilizer bar bracket

600
450
450
530
500
360

1 .550
400
1 30
790
890

--.1-I:-<J>-.1Q1-E~<-B-E:0000

360
1 80

43
33
33
38
36
26

1 12
29

9
57
64
54
46
32
54
26
13

59
44
44
52
49
35

152
39
13
77
87
73
62
43
74
35
18



SERVICE SPECIFICATIONS -— Lubricant A-2
5

 

LUBRICANT
" * " TCapacity

Item I A A 9 j- 9 9 ‘ Classification
I Liters US qts lmp.qts

'l

7 7 7 W 7 C 7 C T i I API grade SG, multigrade fuel-efficient and
Engine oil recommended viscosity oil

Drain and refill w/ Oil filter change i
w/o Oil filter change I 3.6

Dry fill ‘ 4.3 ;

3.4
3.2
3.8

4.1
3.8
4.5

3.9

API GL-5
Viscosity:

Above -18°C (0°F)

‘ SAE90
Below —18°C (0°F)

I SAE80W
I l. _ ..

5.5 4.6Manual transaxle oil (E15OF) 5.2 I

I

-4-

Differential oil A 1.1 1.2 . 1.0 API GL-5
I Hypoid gear oil

Viscosity:
Above -18°C (0°F)

SAE90
Below -18°C (0°F)

SAE80W-90
l

_l

Brake fluid — SAE J1703 or FMVSS No. 116 DOT3 41.

7 . 1 _ . . _



STANDARD BOLT

B-1

TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS
Page
B-2



B-2 STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS
HOW TO DETERMINE BOLT STRENGTH I}

Mark Class \ Mark Class

I

I

Hexagon 4-— . 4T
head bolt 5_ 5-|-

ix

l

_ _ L _ _ _ _ _

' Stud bolt

Bolt 6- 6T
head No. 7_ I 7T

8- 8T

9-— ‘ 9T

10— IOT I

11-) 11T
. 1

No mark 4T

N0 mark

[.__

Hexagon
flange bolt

wf washer
olhexagon b I

N0 mark 4T

7* 71

I_

I

I Hexagon
head boh

,7

l

Ll

Two
protruding . 5T
lines

Hexagon
flange boh

wl washer
hexagon b I

A

((((((“((((((((((((((‘(9

-.-|-I’

l((((((

Grooved

1

I_

ol

Hexagon
head bolt Three

protruding I 7T
lines

Hexagon
head boh

Q T

Four l
protruding 8T
lines

Two *6 E r r z
protruding I 6T _ Welded bolt
lines I

I ‘ r I .

_ % L 1 4 7 7



B-3
 

STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS
___ - 7 W . _ ""77 -E7 W -- ' "'7 ' T

cl Diameter Pitch
ass mm 1 mm

fir? kg-cm

W Specified torque
Hexagon head bolt Hexagon flange bolt

ft-lb N - m kg-cm 5 ft- lb N-m

l1

4T

6
8

10
12
14
16

I
1
1
1
1
1

25
25
25
5
5

55
130
260
480
760

1,150

48
9

19
35
55
83

in.-lb 5
12.5
26
47
74

115

I

60
145
290
540
850

52
10
21
39
61

in.-lb 6
14
29
53
84

i5T

6
8

10
12
14
16

-IL

1
1
1
1
1
1

25
25
25
5
5

65
160
330
600
930

1,400

56
12
24
43
67

101

in.-lb 6.5
15.5
32
59
91

140

Tl

75
175
360
670

l 1.050

65
13
26
48
76

in.-lb 7.5
17.5
36
65

100

TTTTTHT

I 1*

6T1

6
8

10
12
14
16

L
l

J

Q

Q

J

I

ml

25
25
25
5
5

80
195
400
730

1,100
1,750

69
14
29
53
80

127

in.-lb 8
19
39
71

110
170

90
210
440
810

1,250
-1:-

78
15
32
59
90

in.-lb 9
21
44
80

125

7Ti

6
8

10
12
14
16

I

fl

J

J

J

I

25
25
25
5
5

1 10
260
530
970

1,500
2,300

8
19
38
70

108
166

10.5
25
52
95

145
230

120
290
590

1,050
1,700

9
21
43
76
23

12
28
58

105
165

1
l
ll

l8T
8

10
12

F

1

1
1

25

25
25

300

620
1,100

22

45
80

29

61
110

330

690
1,250

24

50
90

33

68
120

9T
8

10
12

1L

1

1

1

25
25
25

340
710

1.300

25
51
94

34
70

125

380
790

1.450

27
57
O5

37
78

140

1OT
8

10
12

1
1
1

25
25
25

390
800

1,450

28
58

105

38
78

140

430
890

1 .600

31
64

116

42
88

155
F

‘IIT

7- L

8
10
12

7 _;' t ' "’*"W**’**nn-an-I-null I ' '"ilt' 4ir"’ W _ '”"T " T’ 7-— 77 7 7 4-in-I

1
1
1

25
25
25

430
890

1.600

31
64

116

42
87

155

480
990

1.800

35
72
30

47
97

175



 
SST AND SSM
REFER TO 1990 CELICA REPAIR MANUAL (Pub. No.
RM149U)

NOTE: The following pages contain only the points which
differ from the above listed manual.
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C-2 SST AND SSM - SST (Special Service Tools)__777---f
SST (SPECIAL SERVICE TOOLS)

Section

.7 7 7

Part No.‘.7 7
Illustration \

.l7 7 7

Part Name 7--1G CL MT PREM TC Fl LU I

SA

BR S

Front Rear

I _ 77 I .7 17 .1 -7 - --.
” ’ 1 T IT 1 1 T I ‘ ‘ l T

0

Him 03043-38100 '“'“ 7 7 7l 17 7_ 7 7

03043-30010 . He’“‘g°" 8 “““
1 Wrench

It t 1” ‘ 7 T1 1 1 1“ I 1 1 1 1 I

j_ 7? 7 7l_ _ 17 7 717 l l 7‘ 77 I7 l7 77

Valve Stem Oil Seal
03201-41020 Heme,

1 Valve Guide Bushing
Remover 81 Replacer03201 -3001

“"‘Ir»;»:o'.r1'1'*" ' '
17 7 7 7.

_ 7 7 I_ .17 7 7 7 7 7.I7 7 . 7I7 -7 —
I I I I I ‘ I I I I.*-1

O

Valve Guide Bushing
Remover & Replacerr/{ 03201-10010

I 71‘ 1

I Valve Spring0
.n'11~)]|“““7))$ Q). 09202--mm Q Compressor I 0

. 7l .7 7 7 7 17 X7 ,7

T T 5 I7

I
I7 .1 7

1 1 1 1

7 71 7 71 _ 7

11.8

'-11 ‘I IIIIIi\\\1\\\0‘‘W11 ‘“‘ ’_._ I 09213-31021
0- -1"0%

I mt 1

77 . Crankshaft Pulley
K 09213-54015 .Holding Tool

Crankshaft Pulley Puller

7 . 717 ,1 71 77 71 71 7 7 7 1 71 1 I

17 7 , 7 71 71 7I

I I

777 777 77 77. 777 7777 777 777 77

(30113-08210)82
(Bolt)

-7 7 7. 717 71 71 7 71 717 71 7.. 7. .l7 7L7
I ‘ ‘ l I

- 7777 7747- ._.-.-._._-_--4-1-.-- --

I-—
I Connecting Rod

09222-30010 Bushing Remover
81 Replacer

7 J7

03223-15010
Crankshaft Rear
Oil Seal Replacer

____.

‘I7-_-.

I j II II

.l
7. 7 7 7 X ,7

. .17 7 7l_ 71 7 7 717 717 7 717 717 7 7. 71

*2
O O1

,7
.- ‘i Jnofl)

®)‘*'~-1" 1-43--1111 ‘;:i;:111‘.::::;.
‘I 3 ‘

O

I -7 - 17 -7 -7 7 7 l7 1 -Remarks:
*1 Speedometer driven gear oil seal

*2 Side bearing oil seal
*3 Camshaft oil seal

7. I. 7 —I7 7 I-7 JI I



SST AND SSM - SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)
I Section

1 ' * * i 7 * z ” * C * *1* 1 ‘T 7 711 771 IT 7 C C ‘T I 7

I SA

Front Rear

I I 03223-03010

Part Name 7 I .7_._-_-
" 1 EM TC Fl LU IG ‘CL MT PR I

\ Part No.

I Illustration \ 1 1
I * * * * " * 1 1 * t 1 T * If I0 1* * 1‘ If

Crankshaft Rear Oil Seal
Replacer 1

_ _ P 7 71 . 7‘ 1 7

I ' ' ' 7
d_______7 _.

1 @;a0w//7/M///.//D
. 7 1 .

. ‘Ea - -

 09228-00500

09220-10010

I

03240-00020
“ -5'-3'88H‘\=1.’ __.»

II;.I'II1' ~r.-. |__-1’_.r .._,.- -31.11:j.f E .',.- II--*0

71 _ 7 7

Crankshaft Front & Rear
A Bearing Replacer

Oil Filter Wrench

7 7

1

Wire Gauge Set

7 7 77 7 7 7 77
I I

C-3

BR SR

1 1

77 I 1 __

09248-550103 Valve Clearance
Adjust Tool Set

1 09249-03010 ‘ Torque Wrench Adaptor

'1-I €
<. ff R

‘ 09208-41045
Ci311-111113'1"‘‘Q

I\ 1%I

5:e\:11 gs8
L.-

51

Injection Measuring
Tool Set

7 77 *7 I7- --777 7-T 7-7 77- -7 _- .I._77 .-.1-- _1I_'7- .-4—7- -1J—7- 7--7--4- 7--II— 7-47 —4_ IL —~I_ -—

7 . 7 7 1 77 71 71 71 1 11 1 1 I 1 * 1 1 *

;1 1*
I

. F  1103208-41080)

7 7.77777 77

‘ (No.6 Union)

777.777. 7 7 7.7 77.7 77 7177 717 7.177 77_.77777_.L_7i_7_1

(No. 1 Union)

" ' 1

__--P

.

1 $190588

._.!-50 -4I
09208-4501 2'

EFI Fuel Pressure
Gauge

17 17 17 1 7 7 j 7I _I I

. g03208-74010 Injector Remover

1 I 5 ‘ I

I I 03301-11010 I Clutch Guide Tool

1 17 - 7 7 4 71 1 1 1

17 -1 17 7

. I I1 1

-4



C-4 SST AND SSM — SST (Special Servioe Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd) K
A Section K SA

Part Name A r____¢___~ A
‘ 0 EM TC Fl LU IG CL MTP

Part No.
L _

Illustration \ A
[ _\\ ‘r _ _\ _rl

Extens|on Housmg

II

Front Rear

CU II (D II

A 09307-12010 Bushing Replacer 0 A \
0 0 ‘ \ \ 0 \_ 00* 1* * * ’ ‘ ‘ ] ‘ \ X

K ‘ or 09300-00010 on Seal Puller Q Q A Q
1*“‘“' 0 0

r_ _\ \_ \ J 4 _L W; ‘,0 _§_ 1;, __A\
\" ’ 1

09303-10010 Oil Seal Puller 0
'7!-0*" O J \ L \* _\ P _ _, T i

\Xa%%%%

‘\ _ 0 , 1, ,

‘ 5th Driven Gear.¢-’ 00309-32050 Maser Q
_ _\ __ \ _ \ I _ 0 __

0 \ F 0 \ \ ‘
_ —4~t ‘,

Transmission Rear

f 09309-36010 Bearing Replacer 0 0
\ W T T” Q‘ “L It J

, _ _ __L _ # 0\

Transaxle Gear

09310-17010 Remover & Replacer 0 0 A 0

We a_:_____a____+_S_-*_*_fi_aT__~”__a_a_ ___ _»_-__F__-_T__- aw-T ¢~-+~--1
(09310 01010) (Pete)

e»»:~:~~~ a~+_--S-»— —a~~--—-S — ——~-~-+— +—~~— ~———a~—~-—+—a-—#— +~——+— —~— =——~+ —~¢-——-
(09310-01020) (center B00) A Q A

I--------------- -_0~___ ____ --J'::__* _ _ _ F ____¢-___ To-~+* _ SW05 *:_¢~ *4-if T —-at —;+*:-Ta _ ea--:
0  (00310-01030) A (Set Bolt) j Q \
I \
|--~—a—a—~-~~—--—~-~+- - - --~+-S Xe-——— -a - -— --S-— T——*—t —~—-—a +—-—+— l:-—~L——+

\ ‘ ‘ 0

< (09310-01040) <c|aw> Q
_ Hi“ ~_a___*_T....... -_e__=a -—-—-—'—’—"—*—*——-——vL—’—*-A-——'—r-" 0: +16 -__+__+___a_

(09310-07050) (Adaptor) .
\_ 0 L _ ‘ L \_ 0 \_ \ 1 0 F SN

9* \_._.________i___

I ‘ \ Detent Ball Plug
A 09313-30021 Socket 0 A

_ S 0 S 0 _ J \_



SST AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont d)
Section

7 _ _ _ 7 7 _ 7 77 7

Part Name 77
‘ E

Part No

Illustration

1 Transfer Bearing
09316-2001® Replacer

@
09316 6001

77_

1 Transmission &
[I Transfer Bearing00>99 I Replacer

77 _ _,________7 7

(09316 0001 H) (Replacer Pipe)Q
(09316 00020

77 77777 77,777 _1,_ 77 7,7 77 77 77 77 77 7._-

) (Replacer ”A")((9)
(09316 00040

77 7777 7777 _[L 777777777 777 7 _777777 77777 77 7 7777 77 7_

) (Replacer ”C”)@
(09316 00060)@

7777777777 77 7 7 7777 777 777 77 77 77 _-r._77 77 7_-1-77 777 7 7 _-

(Replacer ”D")

MTC FI LU IG CLMTP

Front Rear

777 77777 77.47-7 .41--77 777 77 7 ~_- 77 7-7

09316 00060) (Replacer "E")t, (®
0; (09316 00070) (Replacer "F”)

E] Q> 09310-20010

-""" -200109)’?
09320 20011

Plug

% 09330 000211
Holding Tool

Transfer Side Bearing
Adjusting Nut Wrench

Transmission Oil

77 7 77

Output Shaft Bearing
l Lock Nut Wrench

Companion Flange

Crankshaft pulley



C-6 SST AND SSM —- SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)
F ' 1 ' 1 ' 1 T T’

Section A

Part No.

l71
Illustration

17 IEMTC Fl LU IG ct MTPR
P Part Name I 1 771

l B

I \ 7 1 7 7 7 717 X1 77

SA

Front Rear

RS R

I:J vi7 09332-25010
5: '5!‘

Universal Joint
Bearing Remover
81 Replacer

1:31;:;:;;L;;;Z;I;I:Z;1;I§;I;I;1 C I U h D 8ph fag IT)

1 09333-00013 1 S . .pring Aligner

7 1 7 7 7.17 7l7 7 77 77
7 \ \ \

717 1 .1 .17 717 7 771 1 1 1 1 1
71 l7 7.l7 _.
l l ‘ I

Differential Side
Washer Remover
& Replacer

00504-22011

77 77 17 1
1 1 1

Differential Drive
Pinion Bearing
Cone Replacer

09506-30012 1

*1

mitt 1
09520-24010 1

\
I T

Differential Drive
Pinion Rear Bearing09506-35010 A

Differential Side
Gear Shaft Puller

*2
j I

l7 - 77 7 l7 717 _ .l 7 717 1 77
l l l l l

Replacer
7 7 77 7 17 7 ‘ 7 7 77

7 1 7_l_ 1 7i I 7_,
l l ‘

17-"Q5. l
F’ '9 09521-21011 1 

@e@@ 5 I D9550-10012 I Replacer Set "B"

66$

Rear Axle Shaft
Bearing Remover

(B5555-1l][]1[]) Pinion Rear Bearing
I {Differential Drive

Replacer

N .1 R I(09252-10010) dlee°a°e') Q
‘—-7 7 '77’7 7 77* ' 777 - 77777 77? 7 77777 7 7--777777771-7777 77711777777-1-I r —1-1-7 - ---1—7777—1-— *7*—)---7 -‘ 7 7777- '

77 -7--7 7-77 -7 ---7 ---7 -7 777-, 7 777- 7----7 -7

7 l7

7 7 7‘ 7 71 7‘

§

71 77 T‘!

-=- %
Rear Axle Bearing

I]Q55[I-Z2011 & Differential
@ I Tool Set

1 1

TT‘"‘"'"'1-

‘J

0ll-Q2,‘ OQ5 '»'.Q.'.10:0. ....'.'-'5-‘viQ..'Q0. 9%?‘5'4"4'02Q‘"o'.'4"

'* T-" *1”: T-1L T" "*7 7 I‘ 7 717 7 7 *7" 1*"7*—r-7'7*—‘~—' —*--*1m7*7*—1- 7 ‘7 —1—7*7 7:7 7+ 7-1-7* —‘-7 "777:

..-91* ' '(09550-00020) (Harv.-11<=-1

Remarks:
*1 Output shaft rear bearing
*2 No.2 clutch hub and input shaft rear bearing

‘Ti



SST AND SSM — SST (Special Service Tools) C-7

SST (SPECIAL SERVICE TOOLS) (Cont'd)
" ' ' 7 ’ ' 7 1

7 7 ~ 7 7 17 1 17 1 1 17 T
A Section 1 A SA

1 Part Name A 7 A A77 1
A 5 5 EMTTC Fl LU IG CL MT PR BR SR

Part No. A

l Illustration \
7 7 _7 _ 7 7 7 7 7 A7 A 1 7A

Front Rear

%\\0@1@

109550-00031) 11191111-10911 1 Q
A7 L 7 7 7 7 7A17 7- - 77 --I, 7 7 7 7 7 717- 7

771

Differential Oil 0 A
09554 22010 I Seal Replacer A

4-Iv

1 _ _ 7 71 7 7l 1.7 7 7 7 AA 7 7 A A

1 Drive Pinion Front 0
Bearing Remover09556-22010

-A 7 1

17 1 7 1 717 l 77 7A 7 7 7 71 1 1 1

- _7 Companion Flange
09557-22022 A Remover & Replacer 0 0

77 7 7777777777 7 .,_,I 7777777 71777777 7 777777 77_A_777_A.._-7 . 7777_l-- 7.777 -J-77777 -‘ 777 -1——— 7—-i—-7 -»—-——7 7 — --—<I

I Q9‘000111110111000010-1 A (09557-22040) (No. 2 9011) I 1 .
(77 7 7 7 7 7 77 77 7 7 7 77 7-7 77 77 7 -7 7 7 77 7+ -7 7 717777 7--7 7-A7 7 7+7 -7- 7

I 11~.11\1111~.1111i101\\ " A“““11\1\\\11111\\\ ‘ (NO 3 BO“) A

_ _ _ l 71 _ I_ 1 1l

IHIHF-IIIII Front Hub 81 Drive ‘
1 7?:71 0900042010 Pinion Bearing 1 1 Q

£3‘ I Replacer Set A 1 1C-1

777 7 7_i.. 7 77_ 77_A_ 7 777 77777 7_7_7 _.‘._77 7J_ 77_L_ +77 A---777,.-7-_.. 777 777777777777--77-77
1 A A *1

I f__ I-I? ~ Remover & Replacer I 1 11109500-00020) (AAEAAAAAAAAAA ) Q 1

177 7 7 7 7 7711- 77 +7 77 1--7-717 717 1 -71-71
\

1 I

Drive Pinion Front 1 ‘09503-00050 ( . ) 1
A  I I 1 Bearing Cup Replacer 0 1

11 177 7 7 7 7 77+ 7777 77777 77777 777-77 1 7-7+ 7+7 77777 -A7771 777777777 7 77-7
1 I <DifferentialSide> I *1 A 1 1

L (09508-00030) Bearing Cone 0 1 1 A 1
l _ I’ A A Replacer A. I
I7 7 7 7 A1 7 7 7 7 7 7A_ 7 71 7 Al 717 7 7.1 J 1 7.17 71 1 1 1 1 1 1 1 1

,_..-— Front Hub Bearing A

7 ” 11.11 0950846041 Adjusting Tool 1 1 . A ..--ZIA/171 @@ s@ie
\,____.-

7-7 7 -7 77 7 7-77 7-7 7 7 7 7- 1-7 777 7--
7-11-

(0950a-02020) 18011011901) Q Qt
e @

-I7 1177' 1 ' I

Remarks:

*1 lnput shaft front seal

*2 lnput shaft bearing



C-8 SST AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

_____i @ l

Section

Part Name

Part No.

Illustration \

E ‘E

ISA

l ‘

IEM;Tc‘ FI FLU I IG CLIMTAPR

Front Rear
_l E

E E E S, E E

BRISRI

(09508-02040) ] (Retainer)
l

L _ _ _ _ _ _ _ 1 _ _ W, _ _ E i Al l _
l l I l

_..._E._.._r__;

I Front Hub &
@@@@

Q1173 A IIQBIIB-3[lI]1Z Drive Pinion Bearing
 %QI::D Tool Set

1 “*7 i ? i l i l 1"“ “-7 "I:'**' " W TT"T Ti Ti" 7 J7 7’_I"—'7 ‘ T‘ _-J_" “TI” T_I" i_l'“’7_—

Drive Pinion Front A A A I

 IIIQBIII8-00060) A (Bearing Cup Replacer) * I A 0

*7’ 7 *—e 7 i — *7 7* 7* 7 ' —* ~* ~—— — ’*—r—— ~ 1»* r--i—~—'*='*— —-I-- -—-—*i—7 ’—*l-if —r'-7’ —y* —" ‘W’-—

e _ E J_,,E ...4_ -.- EE_,._._-_

@ I Drive Pinion Front
IIIIIIGIIBFIIIIII “III Bearing Cup Replacer

r T i A
A  (nssoa-04020) I (Handle) P ‘ I Q Ik L T A A l

I l i 0
___ E_, E_ E, E, _ AE_ E_ E_, EE, E _E E_ EE_E_i__. ___. ,___ ‘A _ __i,__E_l.. E r E_ ___, __~ __ _E _E_,_eEE,_i.Ee@ (n9fin8_0411m ‘ (Drive Pinion Rear

Bearing Cup Replacer

Tl

.-J

T

El

J-

LQJ A 0960832010 1 Steering Knuckle Oil
Seal Replacer

.'\.\ 

__-»—

/'/71IfIA?
tfg(Q%@%

E, __ E_ E__ , E, E E1_ E _, ,EE __ _’,__ E_‘_ E _..,__, _.._. , E_,_E_ 4__.____.,,___.._...,_____,‘.__E.__rE__EJ_____._l__..__u

i , , , I g ig g , g l _ ,_ A _ _ l l K _l l i I i ‘

I Axle Hub 81
B9608-35014 Drive Pinion Bearing

Tool Set

‘is?
W-':§“f'g

Q

t :?i'-4' ‘I
(09608-06020) i (Handle)

E E E E _E E... _EE‘_ EEEEE ; ELE _,E _E_i__ EEE e E ETEE ET-___ _E

l i .1. 1 ‘ ‘

‘-2@i » » -e — ere-E-~ *;—*n er e F ‘T-
Front Hub Outer

(09608-06120) Qeearmgeup I
Replacer _

l
I l ~E ~E ~E eE -1- EW E E—_E~EE *E E E EEE Ei-i_ EeTE- — -- eE E—-,-- l - -'——-——J-—————-~——-—-T--—-—-——F

@l *2
I Drive Pinion Rear l

III96o8'II618nI i (Bearing Cup Replacer) I 0

I _ __ _ _ l _ _ _ _ ,_ __ l 1 l _ _i QQE11-ZZ|]12 Tie Rod End Puller

E ‘ l l E

Remarks:

*1 Ring gear mounting case side bearing outer race

*2 Front bearing outer race and rear bearing outer race



SST AND SSM - SST (Special Service Tools) C-9

SST (SPECIAL SERVICE TOOLS) (Cont'd)
Section

Part Name

Illustration

e/are ‘{~.0%

" EM TC Fl LU IG CL MT PR IBRTSR
Part No

7 _ 7 _ E Al Al,_ i EiE E 7

I Steering Worm
09612-65014 Bearing Puller

I l SAT

i ~—~——TT“T

Front Rear

a (IIQB1 2-[I1 I150) (Hanger Pin with Nut) A A 0 A
0 l

- -A - -—-» +-_ --_ --- --- -+ -+-Jae-ea + ~1--e» ~-~- - - ~

A 1 7-_ 7 T T T T T- -l*' *T*T’T‘_-:*'1I__"‘_'i*"_*'*"T T-_7T'H_*T*”—'fi’ 'T _l'“ '7"i‘—*'TT'T-1"'_TTT'—I"'_ Tl” TT TTI _lI—'7'I7_)II_T’T 4' 7““'I*T7T ‘J

 I(09612-01060) (Claw " E”)

*1
ill

. . *2
Steering Worm Bearing

 U951 5“3[ImII Adjusting Screw Wrench 0
E E EA , A EAiE E E A EA.

K Steering Worm Bearing

 U96-|5-3IIo2I] Adjusting 50rew Wrench

I 0
E EAl A Al E

oiiégig
I Steering Gear Box

09620-30010 Replacer Set l

@
it T Tt T T Tt T *T Ta" T-T Tm"—T* —T— T: -I-—*— -‘-T *—i'-—*——I-' -i-—*—“—i-'—*—-L *--*"L**— —* - *T-‘fie T""-Te’-rr

(09627-30010)
Steering Sector Shaft
Bushing Replacer\+~— ~e— ~ - — - e -__~- +~_ —e eeea be-_ -ea SE area a:e~EE <ee- +--+-_a

l *3A

(09631-onuzo) (Handb)

(l09628-6201 1 Ball Joint Puller
iI* ' I 7 Ii 09631-22020

T T A E

Power Steering
HoseNut‘l4x17mm I
Wrench Set

l *4 A

(D I II

0 09636-20010
l Upper Ball Joint

Dust Cover Replacer

09710-22020

;4I-aE E’ — H —

Front Suspension
I Bushing Tool Set

E E El_ i E i
i l i l l

rks:

lnput shaft bearing

Oil pump pulley

Control shaft cover oil seal, differential lock shift lever shaft oil seal and shift
fork shaft oil seal

Fuel line flare nut



C-10 SST AND SSM - SST (Special Service Tools)
 

SST (SPECIAL SERVICE TOOLS) (Cont'd)
Section 7 SA

Front Rear

ii1.-.il

Ii I A.@ Upper Arm BushingI (09710-01030) (RQAAAAACQA
l l E A AE EE _ AA E A E

I Part Name A 1 I I EEEA
I e " * EMiTC Fl LU IG CLlMT‘PR I BR SR

Part No. A I I I ~

I Illustration \ A A A A A

) 0

I"_'“'_T'i

I i i

AI

l I I

AI
 I

lI

AI

I 1I

A I i Lower Suspension
0 6 B9126-1flfl1fl Arm Bushing Remover

' I A 8i Replacer l I A
..l.-__— _ _EE_A..E_ E e__ K E__ A E—_I~_ K ...;.- E _-l- —J-Ee— -A- — — — ——i-——— —" —'= --

(09726-00030) (Spacer)

%
E — E E E — E —A ‘-A A 7' Ti 11'

Brake Tube Union Nut
09751-36011 10 x 12 mm Wrench

‘ l

A lI . I l

6 _ __ El A E

Oil Pressure
09816-30010 IA Switch Socket

-I-1 I

.O (O

Wire "A" EFI
i inspection09842-30050

I Wire "E" EFl
Inspection09842-30060

l

E l

i  ” B9843-18020 Diagnosis Check Wire

l A
l l

l E i

. EE ed)?61> Q9

¢T5:‘I 3

09910-00015 Puller Set

I %i
i

(09911-00011) A (Puller Clamp)

EA fiE
l

1 |E E E E EEE A EE EEL E AE E EAA E4. EL A AEEEE Eu A E

r T T —'T -- "—-i———' 7 '*—~—— —" — —-——i~——'—* —-T- —A-— * ‘" —'iA—;T TT —'TJ——'T '"i"" T TTTITT T T T TT'_'“

(B9912-[]flfl1[)) A (Puller Slide Hammer) I I i A 0 l i

t t -“" "“l_T T T~ T ‘ITTTT

<___,,-1:11)‘?
gAA 

09921-I]l]l]1[] Spring Tension Tool

l*2 I
l I

i -iE

l l

Q

Remarks:
*1 Knock sensor
*2 Speedometer driven gear oil seal

1|; 7' 7

A



SST (SPECIAL SERVICE TOOLS) (Cont'd)

SST AND SSM — SST (Special Service Tools) C-11

Section A A SA

Part Name
l *** EMTC FILUAIG CLMTPR

l A A A A

Part No. Front Rear

CD 3° U3
AI

Illustration \ AE l E l l l 1 El iT iT T ‘ T

/01'\ '  1'  
A A A A A _A_A A A A A A _ i_ A (A Al l A

In - I IAAAAAAAAAAAW E 09950-00020 A eearmgiiemover EQ Q

H a on 8 mm09929 00020 8‘ 9Wrench

‘r

<;1iA-;_*T““T' S-‘§='@A
09950-20011 = Universal Puller Q Q Q Q

E_ A A l Al EAl l EA l _ E 1 A A A Al EA A _E

"- a_ I ABS (Anti-|0Ck Brake

11:. E-- --II ‘ BQQQB-l]fl15[] System) Actuator 0
2'. "Int" -6;’ Checker & Sub-harness A A

l E El E A A El AE E E Ei E i E EA AE AA A A A E

O!-In-I.:"‘-,O I ‘ I IA

~-A A ABS Actuator Checker A(E A 09990-00109 SAAAAAAAA "A" E Q
AAEEA A A A E_ E E l l E E

l i i i l A

-» __ ABS Actuator CheckerE 09990-00200 E S ., ,, Q, A ub-harness C 1£3 l
l l

l

,-if’  ATjI-'...
AA 1 _ Turbocharger A A

AAA Aug’ A AAA_ 09992 00241 .A Pressure Gauge
E _



C-12 SST AND SSM -- SSM (Special Service Materials)
 

SSM (SPECIAL SERVICE MATERIALS)
Part Name Part No. A Sec Use etc.

Seal packing or equivalent 08826-00080 EM Camshaft bearing cap

A Seal packing 1281,
I Three bond 1281 or equivalent

08826-00090
MT

Transaxle case x Transmission case A
Transmission case x Case cover
Transfer left case
Transmission x Transfer
“ransfer inspection cover

SA Differential carrier cover

Seal packing 1121,
Three bond 1121 or equivalent

PR Universa joint cover
08826-00801

SA inboard joint cover
-,E EE

Adhesive 1324,
Three bond 1324 or equivalent

EM Flywhee mount bolt for M/T
08833-00070 ‘-

EC BVSV for EVAP
_AEE

Adhesive 1344,
A Three bond 1344,

Loctite 242 or equivalent

EM No.1 idler pulley pivot bolt

LU Oil pressure switch

08833-00080

MT

Rear bearing retainer set screw
Reverse restrict pin holder plug
Straight screw plug
Control shaft cover
Bellcrank support lock bolt
Transfer set bolt
Transfer left case bolt i

- - E E Ei



COMB

TEMP

ELECTRICAL WIRING
DIAGRAMS

ABBREVIATION
The following abbreviations are used in this wiring diagram

Anti-Lock Brake System
Air Conditioner
Circuit Breaker
Compact Disc
Combination
Electronic Control Unit
Electronic Fuel Injection
Fusible Link
Junction Block
Left-Hand
Relay Block
Right-Hand
Supplemental Restraint System
Switch
Temperature
Vacuum Switching Valve

Without



-2 HOW TO READ THIS SECTION

Power Source
W E A AAJZ

Starting

A E EEEEE IEEEE AEE A EEAEEEEEA AE _ A9

E.,A._E

l

l
i

ACC

B-W
S S T WIS e-o ST

S 2 .

l ‘A A

9
B4) A

B-Fl AA

IGNITION SW

I
— STARTER RELAY

(II 13

START
SW

NEUTRAL

3 I ea

FLAM40A FLALT60A

raft.

9+

!.l1E:E:E!I _:E:EIE:

=‘!E"1€F

ED CD -.-'~:;=5=:a==-

.;.-.-.
+1'4;,-..- - .-:-:I:-:-.\.I;1:':I.'-:-

'-:.:-:--.-.:-;.:-'-:-' :1;-. -. .:-:-:1:-:7:-I-'-;:-A
3:731-"' - .l:§I§i§IE!§:7=.I§I3"'3¥I'

..

B B
A‘

tn

as--E A - E

BWAIT

STARTER
RELAY

2 G

¢

2

LQQQ,

O

0. AG A A

A AAAAA_‘vf{AAA_AA_ AAAAA11 AAMAAA Gerri 3 e-w ‘
I T2 S 56”" I '0 TA Q E--~ - EE Q A~EAEE EE E AAE

,9...

M,='T
--

B-W

EEEE E sraerse

BATTERY
STARTER

4-

3 l

3 I
CD

CD

3 I
I 15

CD
O

5'.-I ii
ml

¢ 5”” 5 9 To ENGINE
1 ECU

1 Q 13,) 1 EA An
' 9. 2

WATER
TE MP.

1 Q lg I

A it I T SI’ W-B eeivsee 2Q: A —"l-'"-i Iw A l

»~ 2

i

l
l B -A l m
l 7—— A __ _ Q @ A A

A I

,---_1.

,-..,Ai

SEALED

1‘

Il
l

Bf

Q
I

Q
Q

Q

7

EFl
MAIN
RELAY

Bil

2 I
A l l

l

EEAEEEALAE

A 6 % iwti Iv I - B‘I’I~I~ -
I I

.., i I cc I F‘ "ll
i A I A

._.]

up I

3

B-W

Q9 1? er I I T

A

- E---- EE - EE EE ¢EEE- EEE EEAEEEEI E EEE E E
EE E —-— E E~ EEA EEAAEEEEE

—~——— --E -E -A -E ~ ----E-AAAQL EAE - --E-E

V\
V

V I Located O" 909'“-' block V : Located on Fighl front fender



D-3

System Title @: Indicates related system.

Indicates the wiring color.

Wire colors are indicated by an alphabetical code.
B = Black L = Blue R = Red
BR = Brown LG = LightGreen V =~ Violet
G = Green O = Orange W = White
GR = Gray P = Pink Y = Yellow
The first letter indicates the basic wire color and
the second letter indicates the color of the stripe.

Example: L-Y
L —- Y

(Blue) (Yellow)

Indicates the connector to be connected to
a part (the numeral indicates the pin No.)

Indicates the pin number of the connector.
The numbering system is different for female
and male connectors.

Indicates the wiring harness and wiring har-
ness connector. The wiring harness with male
terminal is shown with arrows (V/I.
Outside numerals are pin numbers.

' All connectors are shown from the open
end, and the lock is on top.

‘
Femme Mmelv)

VIA5)/Ia \4[ii
BEO833

I I are used to indicate different wiring
and connector, etc. when the vehicle model,
engine type, or specification is different.

Indicates a sealed wiring harness.

A "AAA: AAA.AA.:_.AAr’_ AA. AA

Example: Numbered in order Numbered in order
from upper left to from upper right to "
lower right lower left
g A ®: Indicates a ground point.
n II]in!-Iul llil-ill!

Femam Mam
950932

The numbering system for the overall wiring
diagram is the same as above.

Indicates a Relay Block. No shading is used
and only the Relay Block No. is shown to
distinguish it from the J/B.

Example: @ Indicates Relay Block No.1.

Junction Block (The number in the circle is
the J/B No. and the connector code is shown
beside it). Junction Blocks are shaded to
clearly separate them from other parts (dif-
ferent junction blocks are shaded differently
for further clarification).

Example:

3B indicates
that it is inside
J unction Block



SYSTEM INDEX
CELICA 1990 Model (Page 1 to Page 221

SYSTEMS LOCATION A SYSTEMS LOCATION

Air Conditioner, Cooler
and Heater

ABS (Anti-lock Brake
System)

Auto Antenna

Auto Tilt Away Steering

Back-up Lights

Charging

Cigarette Lighter

Clock

99

 Q,5 as=-9AAA?

®@S®®

u@"a"

—
-

—
-
-

1|-

Combination Meter “""-_-

Cruise Control

Door Locks

Engine Control

Fog lights

Front Wiper and Washer

Headlights

Horn

Illumination

Interior Lights

Light Reminder aeieeaeate

_._.._

1 .__

®

14-4 IA5_2(Manual) ~A
17-4A8_2 (Auto) A

-0 IT’ CA)

10-3 A

10-2

8-2

1-3 A

4-4 A

4-4 ~

16-3 I

18-6 ‘

9-2 ‘

13-4 A

1-4 I

6-2 I

2-3
l

Power Seats

Power Source

Power Windows

Radiator Fan and
Condenser Fan

Radio and Player

Rear Window Defogger

Rear Wiper and Washer

Remote Control Mirrors

SRS Airbag

Starting

Stop Lights

Sun Roof

Taillights

Turn Signal and Hazard

Unlock and Seat Belt
Warning

i=a@@

009
M.
i@
A
fit

it

5-3

1"-17
18-5

8-3

15-3

10-4
(W/0 CD)
11-3
(w/ CD)

9-4

6-3

1 1-2

6-4

1-2

5-4

8-4

3-2

5-2

7-2

5-3

4-2

7-3 A1

3-4

Junction Block and Wire Harness
Connector

Connector Joining Wire Harness and
Wire Harness

19-2

20-2
21-2
22-2



CELICA ELECTRICAL WIRING DIAGRAM - 1990 Model (Page 1 to Pa e 22)

Power Source sta,-ter Charging F L_ h
0g igt

L 1 ___i L

9 CELICA 1

__ _ "2 _ _ ?___ _

. ACC
_ _ 31', Z4 AM1 .101 2 L-R

O ST1 ? aw

B-R10 AM2 IG2 9 a-0

11% IGNITION sw5‘
2! ‘

E
3 Y

3‘ ‘ 1:
fi\

Q ‘

2‘ 31 7

40AFLAM1 100AFLALT
0_./"n

FLAM2 _./“I
FUSIBLE LINK
BOX

30A
I

ll

an

I

\ FL MAIN
2.0L

I

‘I3-3

3V ‘I6-3}

9Re LII

ToC“rcutOpennToBubCheckC“r|:

_n

3m

5?
El

_- - 1 -_ _ ,, J
\ u a *‘ - .- 9

., < -,,--. L,-;-~.:.-mm-@,?<-2;- .. 1.} 1 _».;;.__..i ===.‘_.{__. _.M,.1;1_;=t‘;5=g?-;§'*_@gF; " \
" ‘ ‘».'-" :’- ‘.- '53": \ _'=:-I-f"Z:'s§' -:. '§§$’§5.{-5;? ‘
Q2 I i Q? ;',;:-:1." .. "fir!-' ‘I_.'. =f"£3§;§“"":§"*""I):" \ 5*» Mi ;;;;":I-_.;., ‘-2-. -.;¥s§a.,-1>,§?‘§,1; \

_ _.wa.- ' " =':;..Z;'5£- ‘:a-
§$ ii L \

2%
m 1

C?I '_j.‘j§:§ .5 '11

E \ J
'5. ~ ir.-.\

IGN '

2 f- 1 i .

.%<"¥

v2-2

CHARGEWARNNG LGHT{C0|VlB.METER}

.3, --; 3, H-==

-. \

Rea )-

cfl \

AFITSW

actComm

HST FromHerr1
+3 (B 1% 9 2 1

_ B __ __ _ B 1

T BATTERY
_...L_

V ‘Z

STAHTEH

===:

“‘4f

1 \

CLUTC

Y

\:

=9 Y I;
"3 an 3‘

{D 1

‘l E)

(IN; ‘ M

‘ G L -.-?5-.-in -
\

COLDSTARTNJECTOR

STARTNJCTORTMESW

E

I Em ©7297

E

$2
*2

0 \

",3 ALTERNATOR
‘IQ Eng‘ ECU [WI IC F|6gLIlBl0r]"16 ‘g i

 .

JUNCTHJN
CONNECTOR

1

16% 15

"F

l .

'¥

5:?!

“Fw \

L

trCTONNNECTDR
JUN CO

ALTEFINATOH

®

BLACK

' 0
~. *- :="=

. ,|___ '. i..__. I‘-.i;..|._

.i\_!i -:_ " ',.;;:
'!;;::' Ty,

‘*1. '_-273""
*2

". z

c; [Canada]
U

/

fi 7 ” * f_ +' L, “i L_ * *  __ g Mr 4

R'w ‘USN To Dimmer SW

‘F “F
U U

' -: ~\-_,$::- r_-_-;;~.__,_}_.'~> ._,{_-._;_

Q‘?! .- Q-§
; .2 ,. . -- ' " 1*-1;: jfu.s\;»_-.'@’.:'"‘-'-

5. -g -
- ‘

-‘ » ;~T=§ '_I._.#-%5=-:1.e;.Lz§_"§=-
- "-'1'?-':'r§‘°<? is .r"-<E'"?g-"._

_:_,. ii. I}._ .;_ fir!

A 1 .. _,.
z.'.?.~' _. '-'--". .' <."*.:=-.§._ '-' "

;;=_ -. .-.;-=
\\

1 3 _I_'§*? 3.};

(U5‘van wt:

"nu" :2-41

Al
_ 7_:_ - IQ§nada| i 11-5

Q

3 SW
¢| ‘

Q-i-IL-81‘

\

\

3 3 3cc u‘;

FOGLGHT
1 \

Ll"l'B
Q---i.....___.

2 “P1 5%
51\ ‘ JUNCTION

\ CONNECTOR
— -— \

‘ :-'4' ‘.1?’-~.'

2 2‘ .., __;,‘-_

LH _.
I

{Canada}

G-B
3w
Q.

6
0

0
3

“P
3

F-'(—WFOG LIG HT

FromFletractCommRea
. ;g..

nu-1 1:

“F
3

3: Q
'- -V HI.‘

.1 V

“P
3

Canada

‘I

v2
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Junction Block and Wire Harness Connector
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CELICA (Cont d)

Connector Jommg Wire Harness and Wire Harness
(E Group Engine Compartment area)
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CELICA’ (Cont'd)

Connector Joining Wire Harness and Wire Harness
(I Group: Instrument Panel area)
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22 CELICA (Cont'd) CELICA

Connector Joining Wire Harness and Wire Harness
(B Group : Body and Surrounding area)
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