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IN-2 INTRODUCTION — How to Use This Manca

HOW TO USE THIS MANUAL

To assist you in finding your way througr :~is manual, the Sec-
tion Title and major heading are given at t~e :0p of every page.

An INDEX is provided on the 1st 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 system problem and find the cause. The
repair for each possible cause is referenced in the remedy col-
umn to quickly lead you to the solution.

REPAIR PROCEDURES

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

together.
Example:
Timng ey Comat
Timing Belt
Gasket  Timing Belt Tensioner Ibodishin f
No.2 Timing m ‘ ] —&

Belt Cover

| S A —

355 (26, 35)

® ‘, / 440 (32, 43)
N = g}@
N =
%\ No.1 Idler o |
Oil Pump No.2 Idler
[ 1.100 (80, 108) Pulley Pulley Pulley
* )
\ l 440 {32, 43) Crankshaft Timing
St : Pulley

Timing Belt Guide

Y . :

No.1 Timing Beit Cover
Crankshaft Pulley

lkg-cm (ft-Ib, N-m) |: Specified torque

* Precoated part
* For use with SST fugses
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The procedures are presented in a step-by-step format:
® The illustration shows what to do and where to do it.
® The task heading tells what to do.

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

Example:

Task heading: what to do

6. INSTALL CRANKSHAFT PULLEY
(a) Using SST, install the bolt.
SST 09213-54015 (90119-08126)

Mustration:
what to do and where Set part No. Component part No.

Detail text. how to do it

{b) Install the bolt.

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

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

REFERENCES

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

SPECIFICATIONS

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

CAUTIONS, NOTICES, HINTS:

® CAUTIONS are presented in bold type, and indicate there is a
possibility of injury to you or other people.

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

® HINTS are separated from the text but do not appear in bold.
They provide additional information to help you efficiently
perform the repair.
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INTRODUCTION — Identification Information, General Repz - -~s:-Jctions

INO100

Seal Lock Adhesive

INO0O36

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped or -z -ezr side of the
cylinder block.

GENERAL REPAIR INSTRUCTIONS

1.

2.

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

During disassembly, keep parts in order to facilitate
reassembly.

Observe the following:

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

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

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

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

{(e) 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.

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

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, oil
seals, etc. with new ones.

(b} Non-reusable parts are indicated in the component
illustrations by the “&’’ symbol.

Precoated Parts

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

(a) |f a precoated part is retightened, loosened or caused
to move in any way, it must be recoated with the
specified adhesive.
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INOOO1

10.

11.

12.

(b) Recoating of Precoated Parts

(1) Clean off the old adhesive from the part's
threads.

(2) Dry with compressed air.

(3) Apply the specified seal lock adhesive to the
part's threads.

(c) Precoated parts are indicated in the component
illustrations by the “* " symbol.

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

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

Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where 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 is the correct
amperage. DO NOT exceed the fuse amp rating or use one
of a lower rating.

Care must be taken when jacking up and supporting the
vehicle. Be sure to lift and support the vehicle at the
proper locations.

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

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

Observe the foliowing precautions to avoid damaging the
parts:

(a) Do not open the cover or the case of the ECU unless
absoutely necessary. (If the IC terminals are touched,
the IC may be destroyed by static electricity.)

{b) 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 disconnecting vacuum hoses, pull on the end
of the hose, not the middle.

{d) When separating electrical connectors, pull on the
connector itself, not the wires.



IN-6

General Repair instructions, Preczau: cns for
INTRODUCTION — Vehicles Equipped with a Catalytic Ccverter

Example
. VTV for TP
! white Side
VTV ¢, TP
Black gige |
INOOO2

13.

(e} When steam cleaning an e~gine, protect the distribu-
tor, coil, air filter, and VSV ‘-om water.

(f}  Never use an impact wrench c remove or install
temp. switches or temp. sensors

(g When checking continuity at the wire connector,
insert the tester probe carefully to prevent terminals
from bending.

(h)  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.

Tag hoses before disconnecting them:

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

(b) After completing a job, double check that the
vacuum hoses are properly connected. A label under
the hood shows the proper layout.

PRECAUTIONS FOR VEHICLES EQUIPPED
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 pre-
cautions and explain them to your customer.

Use only unleaded gasoline.

Avoid prolonged idling.

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

Avoid spark jump test.

(a) Perform spark jump test only when absoulutely
necessary and as quickly as possible.

(b) While testing, never race the engine.

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

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

Avoid coasting with ignition turned off and prolonged
braking.

Do not dispose of used catalyst along with parts con-
tamimated with gasoline or oil.
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ABBREVIATIONS USED IN THIS MANUAL

A/C
ACIS
Approx.
A/T
BTDC
BVSV
ECU
ECT
EFI
EGR
ESA
EVAP
EX
Ex.
FIPG
FL
FPU
IG

IN
ISC
LH
LHD
MP
M/T
oD, O/D
0/s
PCV
PS
RH
RHD
SSM
SST
STD
SW
TCCS
TDC
T-VIS
TWC
u/s
VSV
VTV
w/
w/o

Air Conditioner

Acoustic Control Induction System
Approximately

Automatic Transaxie

Bottom Dead Center

Bimetal Vacuum Switching Valve
Electronic Controlled Unit
Electronic Controlled Transaxle
Electronic Fuel Injection
Exhaust Gas Recirculation
Electronic Spark Advance
Evaporative (Emission Control)
Exhaust {(Manifold, Valve)
Except

Formed in Place Gasket
Fusible Link

Fuel Pressure Up

Ignition

Intake {(Manifold, Valve)

Idle Speed Control

Left-hand

Left-hand Drive

Multipurpose

Manual Transaxie

Overdrive

Oversized

Positive Crankcase Ventilation
Power Steering

Right-hand

Right-hand Drive

Special Service Materials
Special Service Tools
Standard

Switch

TOYOTA Computer Controlled System
Top Dead Center
TOYOTA-Variable Induction System
Three-Way Catalyst

Undersize

Vacuum Switching Vaive
Vacuum Transmitting Valve
With

Without
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ENGINE MECHANICAL — Description (5S-F

EM-2

DESCRIPTION (5S-FE)

The 5S-FE engine is an in-line, 4-cylinder, 2.2 liter DOHC 16-valve engine.
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ENGINE MECHANICAL — Description (5S-FE) EM-3

The 5S-FE 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 ignition orderis 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 4 independent long ports and utilizes the inertial super-charging effect to improve
engine torque at low and medium speeds.

Exhaust and intake valves are equipped with irregular pitch springs made of special valve spring carbon
steel which are capable of functioning no matter what the engine speed.

The intake camshaft is driven by a timing belt, and a gear on the exhaust camshaft engages with a gear on
the exhaust camshaft to drive it. 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 gears is accomplished
by oil 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 fuli-floating type, with the pins fastened to the neither the piston boss nor 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 an oil ring works to clear 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 the cylinders are 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 away from the oil pump suction pipe.
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EM-4

GTE)

line, 4-cylinder, 2.0 liter DOHC 16

DESCRIPTION (3S-GE and 3S

-valve e~g:ne

The 3S-GE and 3S-GTE engines are an in-

3S-GE

EM8106
EM8107
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EM-5

3S-GTE
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EM-6 ENGINE MECHANICAL — Description (3S-GE and 3S-G7E:

The 3S-GE and 3S-GTE engines are an in-line, 4 cylinder engine with the cylincers numbered 1 — 2 — 3 —
4 from the front. The crankshaft is supported by 5 bearings inside the crankcase. Trese pearings are made of
aluminum alioy.

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

The ignition orderis 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 (ocated in the
center of the combustion chambers.

The intake manifold has 4 (3S-GE) or 8 (3S-GTE) 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 cam is accomplished by oil supplied through the oiler portin 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 the neither the piston boss nor 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 an oil ring works to clear 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 the cylinders are 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 away from the oil pump suction pipe.



ENGINE MECHANICAL — Troubleshooting EM-7
ENGINE OVERHEATING
Problem Possible cause Remedy Page
Engine overheats Cooling system faulty Troubleshoot cooling system CO-5
Incorrect ignition timing Reset timing
HARD STARTING
Problem Possible cause Remedy Page
Engine will not crank Starting system faulty Troubleshoot starting system ST-2
or cranks slowly
Engine will not start No fuel supply to injector Troubleshoot EFl system F1-12
hard to start ® No fuel in tank
{cranks OK) ® Fuel pump no working
® Fuel filter clogged
® Fuel line clogged or leaking
EFl system probiems Repair as necessary
Ignition problems Perform spark test IG-5
® [gnition coil "
® Igniter
® Distributor
Spark plug faulty Inspect plugs 1G-7, 8
High-tension cords disconnected or broken | Inspect cords 1G-6
Vacuum leaks Repair as necessary
® PCV line
® EGR line (5S-FE and 3S-GTE)
® |ntake manifold
® Air intake chamber (3S-GE)
® ACIS valve (3S-GE)
® T-VIS valve {3S-GTE)
® Throttle body
® |SC valve
® Brake booster line
Air suction between air flow meter and Repair as necessary
throttle body
Low compression Check compression . EM-31
|
ROUGH IDLING
Problem Possible cause Remedy Page
Rough idle, stalls or Spark plug faulty Inspect plugs 1G-7, 8
misses High-tension cord faulty Inspect cords IG-6
Ignition problems
® Ignition coil Inspect coil 1G-10
® Igniter Inspect igniter 1G-12
® Distributor Inspect distributor 1G-11
Incorrect ignition timing Reset timing EM-22, 23

Vacuum leaks
® PCV line
® EGR line (5S-FE and 3S-GTE)
® |ntake manifold

Repair as necessary
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ENGINE MECHANICAL — Troubleshooting

ROUGH IDLING (Cont’d)

Problem Possible cause Remedy Page
Rough idle, stalls or ® Ajr intake chamber (3S-GE)
misses (Cont’d) ® ACIS valve (3S-GE)
® T-VIS valve (3S-GTE)
® Throttle body
® |SC valve
® Brake booster line
Air suction between air flow meter and
throttle body
Incorrect idle speed Check ISC system R174, 1786,
178
Incorrect valve clearance Adjust valve clearance i EM-13, 17
EFl system problems Repair as necessary ‘
Engine overheats Check cooling system ‘ CO-5
Low compression Check compression | EM-31

l
|

ENGINE HESITATES/POOR ACCELERATION

Problem Possible cause ‘ Remedy Page
Engine hesitates: Spark plug faulty ‘ Inspect plugs . 1G-7, 8
poor acceleration High-tension cord faulty . Inspect cords | 1G-6

Vacuum leaks Repair as necessary

® PCV line

® EGR line (5S-FE and 3S-GTE)

® |ntake manifo:d

® Air intake chzmber :33-GE!

® ACIS vaive 3S8-GE

® T-VIS vaive 3S-GTE:

® Throttle bozy

® |SC valve

® Brake booster line
Air suction between air flow meter Repair as necessary
and throttle body ,
Incorrect ignition timing Reset timing - EM-22, 23
Incorrect valve clearance Adjust valve clearance | EM-13,17 !
Fuel system clogged Check fuel system
Air cleaner clogged Check air cleaner EM-11
EFl system problems ‘ Repair as necessary l
Emission control system problem
(cold engine)

® EGR system always on Check EGR system

(6S-FE and 3S-GTE)

Engine overheats Check cooling system CO-5
Low compression Check compression EM-31




ENGINE MECHANICAL — Troubleshooting
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ENGINE DIESELING

Problem Possible cause Remedy Page
Engine diesels EFl system problems Repair as necessary
(rups after ignition Incorrect ignition timing Reset timing EM-22, 23
- switch is turned off)
EGR system faulty (5S-FE and 3S-GTE) Check EGR system
AFTER FIRE, BACKFIRE
Problem Possible cause Remedy Page
Muffler explosion Deceleration fuel cut system always off Check EF! (fuel cut) system
(after fire} on
deceleration only
Muffler explosion Air cleaner clogged Check air cleaner EM-11
ifafter fire) all the EF! system problem Repair as necessary
ime
Incorrect ignition timing Reset timing EM-22, 23
Engine backfires EFl system probiem Repair as necessary
Vacuum leak Check hoses and repair as
® PCV line necessary
® EGR line (5S-FE and 3S-GTE)
® intake manifold
® Air intake chamber (3S-GE)
® ACIS valve (3S-GE)
® T-VIS valve (3S-GTE)
® Throttle body
® [SC valve
® Brake booster line
Air suction between air flow meter Repair as necessary
and throttle body
Insufficient fuei flow Troubleshoot fuel system Fl-12
Incorrect ignition timing Reset timing EM-22, 23
Incorrect valve clearance Adjust valve clearance EM-13, 17
Carbon deposits in combustion chambers| Inspect cylinder head EM-76, 118
EXCESSIVE OIL CONSUMPTION
Problem Possible cause Remedy Page
Excessive oil Oil leak Repair as necessary
consumption PCV line clogged Check PCV system
Piston ring worn or damaged Check rings EM-160,
186
Valve stem and guide bushing worn Check valves and guide bushing, EM-77, 119
Valve stem oil seal worn Check seals
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ENGINE MECHANICAL — Troubleshooting

EXCESSIVE FUEL CONSUMPTION

Problem Possible cause Remedy Page
Poor gasoline Fuel leak Repair as necessary
mileage Air cleaner clogged Check air cleaner EM-11
Incorrect ignition timing Reset timing EM-22, 23
EFl system problems Repair as necessary
® Injector faulty
@ Deceleration fuel cut system faulty
Idle speed too high Check ISC system B-174, 176,
178
Spark plug faulty Inspect plugs IG-6
EGR system always on Check EGR system
(3S-FE and 3S-GTE)
Low compression Check compression EM-31
Tires improperly inftated inflate tires to proper pressure
Clutch slips Troubleshoot clutch
Brakes drag Troubleshoot brakes
UNPLEASANT ODOR
Problem Possible cause ) Remedy Page
Unpieasant odor Incorrect idle speed 1 Check ISC system F-174, 176,
178
Incorrect ignitior timing Reset timing EM-22, 23

Vacuum leaks

® PCV line -
EGR iire 3S-FE 2nd 3S-GTE!
Intake mzrifoic
Air intake chempoer :35-GE!
ACIS vaive :3S5-GEi
T-VIS valve (3S-GTE)
Throttle body
ISC valve
Brake booster line

EFI system problems

Repair as necessary

Repair as necessary
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ENGINE TUNE-UP

INSPECTION OF ENGINE COOLANT
(See steps 1 and 2 on page CO-6)

INSPECTION OF ENGINE OIL
(See steps 1 and 2 on page LU-6)

INSPECTION OF BATTERY

(See steps 1 and 2 on page CH-3)

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

INSPECTION OF AIR FILTER

1. INSPECT AIR FILTER

Visually check that the element is not excessively dirty,
damage or oily.

2. CLEAN AIR FILTER
Clean the element with compressed air.

First biow air from the inside thoroughly. Then blow off
MAOOS the outside of the element.

Outside Inside

INSPECTION OF HIGH-TENSION CORDS
(See page 1G-6)
Maximum resistance: 25 k() per cord

INSPECTION AND ADJUSTMENT OF SPARK
PLUGS (Conventional Type only)
(See page 1G-7)
5S-FE
Correct electrode gap: 1.1 mm (0.043 in.)

Recommended spark plugs: ND K16R-U11
NGK BKRBEYA11
3S-GE
Correct eletrode gap:

Recommended spark plugs: ND K20R-U
NGK BKRG6EYA
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ENGINE MECHANICAL — Engine Tune-Up

INSPECTION AND ADJUSTMENT OF
ALTERNATOR DRIVE BELT (5S-FE)

(See step 3 on page CH-3)

Drive belt deflection:
w/ A/C New belt

Used belt
w/o A/C New belt

Used belt

6 —9mMm

(0.24 — 0.35 in.)
9—11 mm
(0.35 — 0.43 in.)
11— 15 mm
(0.43 — 0.59 in.)
13—-17 mm
(0.51 — 0.67 in.)

Drive beit tension (Reference):

w/ A/C  New belt
Used belt
w/o A/C New belt
Used belt

70 — 80 kg
45 — 55 kg
45 — 55 kg
20 — 35 kg

INSPECTION AND ADJUSTMENT OF
ALTERNATOR DRIVE BELT

(3S-GE AND 3S-GTE)
(See step 3 on page CH-3)

Drive belt deflection:
w/ A/C New belt

Used belt
w/o A/C New belt

Used belt

9-11 mm
(0.35 — 0.43 in.)
13— 16 mm
(0.51 — 0.63 in.)
11 -14mm
{0.43 — 0.55 in.)
12 - 18 mm
{0.47 — 0.71 in.)

Drive belt tension (Reference):

w/ A/C  New belt

70 — 80 kg

Used belt 30 — 45 kg

w/o A/C New belt

47 — 72 kg

Used belt 36 — 52 kg
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INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCE (5S-FE)

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

1. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

2. REMOVE CYLINDER HEAD COVER
(See step 22 on page EM-70)

3. SET NO.1 CYLINDER TO TDC/COMPRESSION

(@) 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.

EM7661

4. INSPECT VALVE CLEARANCE
11 2 2 (a) Check only those valves indicated.

® Using a feeler gauge, measure the clearance bet-
ween the valve lifter and camshaft.

T

® Record the specicifications of the valve clearance
measurements. They will be used later to deter-
mine the required replacement adjusting shim.

W/

ALY

Valve clearance (Cold):
11 3 3 Intake  0.19 — 0.29 mm (0.007 — 0.011 in.)

EM3352 Exhaust 0.28 — 0.38 mm (0.011 — 0.015 in.)

(b) Turn the crankshaft one revolution (360°) and align
the mark as above. (See procedure step 3)

— 3 3 4 4 ..
[‘ ( (c) Check only the valves indicated as shown.
| B E © Measure the valve clearance. {See procedure step (a))
B mimssain
| O = s i@

HVANRMARMY

EM3353

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

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

® 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

EM7702

notch toward the spark plug side.
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EM7701

EMO494 |

EM7703

® Remove the adjusting shim with a small
screwdriver and magnetic finger.

(b) Determine the replacement adjusting shim size by
following the Formula or Charts:

® Using a micrometer, measure the thickness of the
removal shim.

® Calculate the thickness of a new shim so that the
valve clearance comes within the specified value.

T ..... Thickness of used shim
AL Measured valve clearance
N ..... Thickness of new shim

Intake N=T+ (A —0.24 mm {0.009 in.))
Exhaust N =T+ (A - 0.33 mm (0.013 in.))

® Select a new shim with a thickness as close as
possible to the calculated valve.

HINT: Shims are available in seventeen sizes of 0.05 mm
{0.0020 in), from 2.50 mm (0.0984 in) to 3.30 mm
(0.1299 in.).

(c) Install a new adjusting shim.
® Place a new adjusting shim on the valve lifter.

® Using SST (A), press down the valve lifter and
remove SST (B).

SST 09248-55010
{d) Recheck the valve clearance.

REINSTALL CYLINDER HEAD COVER
(See step 7 on page EM-92)

RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
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Adjusting Shim Selection Using Chart
INTAKE
Measured - Installed shim thickness (mm) ‘ [
d%mme88%@8888888@888@°°88%°8%d°8 gg22382838882
(mm) ggigggg@@r\.w;‘“r\’.r\!r\ ISR S & oaoamtmg‘goo‘gmgggggv—.wga
N O NN §NNNN" ‘NN;NN \NNNNN ! o2 COO’)’ o
0.000-0.025 ‘ 02 02 02]02]02]04]04104]06,06]06]08[08[08[10[10 101 12[12[12[14114 1416 16/16/18118]18/20,20120 2224
0.026-0.050 0202 02 02 02,02/04]04]04]06]06]06]08]08/08/1010;10/12/12/12/1414 14 16 16 16 18,18,18/20120/20]22/22]24/26
0.051-0.075 02 02 02 02 02 02,04]04]04/06(06]06/08 08]081610,10/12/12[12[14/14[14,16/16 1618 1818 20]20[20122|22122 2426
0.076-0.100 02 02 02 02 02 04 04/04]06]06]06/08]08]08]10101101212[12/1414/14[16]16/16/18/18 18,20/2020]22/22/22(24 24/2628
0.101-0.125 02 02 02 02 04 04 04 06]06/06(08,08[08/10(10[10/12/12[12/14 /141416116 16/18/18118]20(20]20/22|22(22 242424126 28
0.126-0.150 | 02 02 02 04 04 04 06106|06/08(08]08]10/10[10/1212]12[1411414116/16/16/1818/18[20/20/20]22 22|22 24| 24|24 |26]26|28|30
0.151-0.175 | 0202 04 04 04 06 06106/08(08]08/10[10[10/1212/12/14/14]1416]16 16]18|18118120/20/20/22(2222] 241242426 26|26/28]30
0.176-0.189 | 02 04 04 06 06 06 06/08[08[10{10[10[10[12/12]14]14/1414/16/16'18[18]18/1820]20]22/22|22 22 24|24126/26/26|26/28|30/32
0.190-0.290 |
0-291-0.300 04 06 08 10 10 10 10,12(12/1414[14/14[16]16/18]18]18/18,20/20 2222|2222 24 24| 26| 26/26/26 2828 30/30/30/30]32/32/34
0.301-0.325 (0406 08 10 10 10 12/12/12,14 14114[16[16116]18/18]18]20]20[20/22122/22]24124 24| 2612626 28]28| 28/30.30/30/32132/32[34
0.326-0.350 {06 08 10 10 12.12/12/14]14[14 161 16]16]18/1818[20[20[20[22(22122] 242424126 26126 28281283030/ 30[32/32/32/34 134
0.351-0.375 |06 08 10 12 12 121414 14/16/16]16/18[18[18720]20/2022 22122 24'24 24126/26 26 28 28 28 30,30'30:32(32/32/3434/34
0.376-0.400 08 10 12 12 14 14[14/16/16/16/18[18]18[20]20/20]22/22|22]24/24|24]26/26]26|28128/28130 30,30 32 32.32/34134/34 134
0.401-0.425 (0810 12 14 141416/16[16/18 18]18/20]20]20|22]22|22|24]24|24|26/26/2628]2826[30/30]30/32 32 32'34 34 3434
0.426-0.450 |10 12 14 14 16 16]16/18]18]18120[20]20]22|22|22[24124/24|26|26/26128/28/28/30/30/30.32/32,32 34 34 34 34]
0.451-0.475 |10 12 14 16 16/16.18]18,18]2020]20[22]22]22|24]24|24]26|26 26/28]28]28]30]30/30]32/32[32/3434 34]
0.476-0.500 |12 14 16 16 18'18]18(20]20120/22/22(22]24/24]24|26|26|26128/28 28|30/ 30(30]32 /32| 32(34|34|34/34
0.501-0.525 [12 14116 18 18/18/20/20]20]22(22 122124124 ]24|2626|26|28]28/28]30/30]30/32|32|32|34 /34|34 /34
0.526-0.550 14116 18 18 20/20]20/22|22]22(24124 24262626 28/28|28]30/30]30/32|32/32|34134/34134
0.551-0.575 [14/16 18 20 20,2022 22/2224]24124/26/26,26126/28/28) 30,30,30/ 323232134 3434
0.576-0.600 1618 20 20 22,22|22/24]24]24 2626|2628 28/28,30,30,30,32/32/32/3434 34 34]
0.601-0.625 [16118 20 22 22(22124]24124]26/26/26/28]28.28/30/30/30 32132/32134/34 13434
0.626-0.650 [18/20 22 22 24 24]24126]26/26/2828(28130/30/30132|32/32/34/34(34 134
0.651-0.675 |18]20 22 24 24/24!26]2626/28]28128]30/30/30/32/32(32/34134/34
0.676-0.700 [20:22 24 24 26126126 2828'28/30/30/30/32/321 3213413434 /34]
0.701-0.725 |20/22]24 26/26/26/28]28 28'30 30'30 32/32/32 34134 34/34]
0.726-0.750 |22]24126 26'28/28]28/30°30'30 32 32 32 34,34 34 34]
0.751-0.775_|22/24126,28 28/28]3030,30 32 32 32 34 34 34]
0.776-0.800 |24126/28 28/30:30/3032/32 32 34 34 34 34
0.801-0.825 (24 26128/30/30/30(32(32/32.34/34 34 34|
0.826-0.850 |26/28/3030/32|32/32/34134 34'34]
0.851-0.875 |26/28/30/32/32/32/34,34 34] o .
0.876-0.800 [28]30/32/32134/34[34/34 New shim ”"C""Iess __mm {in)
0.901-0.925 28'30132 34 34]34/34 Shiml .. Shim| ..
0.926-0.950 {30/32/34 3434 No.  Thickness = no | Thickness
0.951-0975 3013234
R R 02 250 (0.0984) 20 |2.95(0.1161)
1.001-1.025 13434 04 255 (0.1004)| 22 | 3.00(0.1181)
1.026-1.090 134 06 260 (0.1024) 24 | 3.05 (0.1201)
08 265 (0.1043)| 26 | 3.10 (0.1220)
10 270 (0.1063)| 28 | 3.15 (0.1240)
12 2.75(0.1083)| 30 | 3.20 (0.1260)
14 | 280 (0.1102)| 32 | 3.25 (0.1280)
16 | 2.85 (0.1122)| 34 | 3.30 (0.1299)
18 | 2.90 (0.1142)

Intake valve clearance (Cold):
0.19 — 0.29 mm (0.007 — 0.011 in.)

EXAMPLE:

The 2.800 mm (0.1102 in) shim is installed and the

measured clearance is 0.450 mm (0.0177 in). Replace the 2.800 mm

{0.1102 in) shim with a No.22 shim.
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Adjusting Shim Selection Using Chart

EXHAUST
Measured |— ' | ________Installed shim thickness (mm) |
, | {
0.000-0.025 - | i 102/02/02/02102/04/04 04/06:06:06!08! 08[08101010121212?14141416161618 20 22
0.026-0.050 f 02102/02102|02|04/04/04 |04.06:06 08 08.08/08:110{10{12/12/12/12/14.14 16 16 16 16 18 18°20 22
0.051-0.075 f 02/02]02102/02/04|04/04/06/06106 08 08 08 10'10:110/12/12/12/14/14|14.16{16 16 18 18 18 20 22 24
0.076-0.100 . 102102102 /02!02102/04/04/06/06/06/0608 08 10 1010 10/12{112/14(14/14114/16/16/18 18 18 18 20 20 22 24
0.101-0.125 02/02)02/02|02|04/04|0406/06/06/08/08/08 10.10 10 12 12112!14114/14/16/16{16]18/18 18 20 20 20 22 24 26
0.126-0.150 ; ~102102/02/02102/04104/0404106/06/08/08/08/08110/10'12 12 12 12 14'14/16/16/16/16/18]18/20/20 20 20 22 22 24 26
0.150-0.175 | 02102/02!02/02]04|04:04|06/06/06/08/08/08/10:10:10/12:12 12 14 14 14'16/16/16!18/18/1820(2020 22 22 22 24 26 28
0.176-0.200 | 102/02/02/02102:04|04/06!06/06/06/08!08/10/10{10{10]12/112/14 14 14 14 16 16/18/18/18/18/20/20/22/22.22 22 24 24 26 28
0.201-0.225 02/02/02/04.04:04 06:06 06/08,08/08/10110/10/12(12(12/14 14 14 16 16 16 18 18 18/20120120:22,22/22124 24 24 26 28 30
0.226-0.250 02102/04104/04104:06/06/08 08'08:08/10/10/12/12{12(12/14/14116 16 16 16 18 18 20/20(20120/22/22|2424.24 24 26 26:28 30
0.251-0.275 02/04/04/04/06/06 08'08 08'08 10 10'10/12/112'12{14]14]14][16/16 16 18 18 18 20 20/20/22|22 22/24]24124/26 26 26 28 30 32
0.275-0.279 02/04/04/06 06@06 08 08 0810:10 10:12/12/12/14/14/14/16/16 16 18 18 182020 20 22‘22 2212412424126 .26.26.28 28.30 32

0.280-0.380

0.381-0.400 [04/06/08{10,10!10:10 12 12 14 14 14 14 16 16:18:1818:18/20/20/22 22 2 22 24:24 26 26 2626/28|28(30/30/30130:32 32 34
0.401-0.425 [06(0810/1011012:12 12 14 14 14 16 16 16 18 18 18:20 20,20.22/22/22/24:24/24 26 2626282828130 30/30|32 32 32 34 34
0.426-0.450 |06/08/10/12/12:12 12 14 14 16 16 16 16 18 18 20 20'20 20 22'22:24/24 24:24,26126 28 28 28|28,30/30,32,32/32 32 34 34
0.451-0.475 [08[10112]112'12 14 14 14 16 16 16 18 18 18 20 20 20 22 22 22 24 24/2426/26'26/28/2828130/30130 32/32|32/34 34 34 34
0.476-0.500 |08/10:12/14 14 14 14 16 16 18 18 18 18 20 20 22 22 22 22 24 24 26.26/26:26 28 28:30:30:3013032/32|34 34 /34|34
0.501-0.525 10112 14 14 14 16 16 16 18 18 18 20 20 20 22 22 22 24 24 24 26 26 26!28 28,28 3030 30.32 32|32 34 34/34,34
0.526-0.550 [10 121416 16 16 16 18 18 20 20 20 20 22 22 24 24 24 24 26 26 28.28'28 28 30:30 32 32/32/32;34/34/34|
0.551-0.575 |12 14 16 16 16 18 18 18 20 20 20 22/22,22 24 24 24 26 26 26 28 28/28 30.30:30 32 32 32:34.34/34 34
0.576-0.600 12 14 16 18 18 18 18 20 20 22 22:22(22124.24 26 26 26 26 28 28 30:30.30:30 32 32 34 34/34/34/34
0.601-0.625 114 16 18 18 18 20 20 2022 22/22/24/24/24.26 26 26 28 28 28 30 30 30.32 32 32 34 34 34'34
0.626-0.650 14 16 18 20 20 20 20,22 22124]24/24 24]26]26/28 28,28 28 30 30 32 32 32 3234 34 34]
0.651-0.675 |16 18 20 20 20.22,22122(24]24]2412626/2628128|28/30 30.30 32 32 32 34 34 34 34/
0.676-0.700 |16 18:20 22 22,22122/24/24/26/26(26/26/28/28/30/30/30/30 32.32 34 34 34 34 34]

0.701-0.725 [18.2022122/22 24]24/24126126/26]28/28/28/30/30]30/32]32]32/34 34 34.34]
0.726-0.750 |18]20]22124]24124124126126|28128, 2828]30/30/32/32/32 32,3434 34
0.751-0.775 |20(22]24 24124 26 26/26/28/28]28/30/30/30/32132/32/34!34 3434
0.776-0.800 |20/22]24]26/26/26]26/28 28/30/30/30/30/32/32 /34 34| 3434134
0.801-0.825 |22,24]26126/26/28128/28/30/30/30|32/32/32/34 34|34 34
0.826-0.850 |22124,26]28/28/28128/30/30/32/32,32/32/34]34134
0.651-0.875 |24/76/28 28/283030/30/32/32/32/34/34/34]34 . .
0.876-0.900 124]26128/30/30/30/30/32]32134]34/34 3434 [ New shim thickness mm (in)
0.901-0.825 |26/28/30/3030[32,32,32/34/34 /34134 Shim ) Shim| 7oy
0.926-0.950 26/28 30/32/32/32/32134134]34 No, | Thickness | "N, ckness
0.951-0.975 128130 32/32 32,34 34 34 34 02 | 250 (0.0984)| 20 |2.95(0.1161)
0.076-1.000 |28/30(32]34/34]34134]34
1.001-1.025 130132/34134134134 04 | 255 (0.1004)] 22 |3.00(0.1181)
182?‘18?2 gg gjgﬁ 34 06 | 2.60 (0.1024)| 24 | 3.05 (0.1201)
1076-1.100 132 34 i 08 | 2.65 (0.1043)! 26 |3.10(0.1220)
1101-1125 |34 34 10 | 2.70 (0.1063)| 28 | 3.15 (0.1240)
1.126-1.180 [34]
12 | 2.75 (0.1083)| 30 | 3.20 (0.1260)
14 | 2.80 (0.1102)| 32 |3.25 (0.1280)
16 | 2.85 (0.1122)| 34 | 3.30 (0.1299)
18 | 2.90 (0.1142)

Exhaust valve clearance (Cold):
0.28 — 0.38 mm {(0.011 — 0.015 in.)

EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed and the
measured clearance is 0.450 mm (0.0177 in). Replace the 2.800 mm
{0.1102 in.) shim with a No.18 shim.
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INSPECTION AND ADJUSTMENT OF
VALVE CLEARANCE (3S-GE AND 3S-GTE)

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

1. (3S-GE)
REMOVE AIR INTAKE CHAMBER
(See step 13 on page EM-105)

2. (3S-GTE)
REMOVE INTERCOOLER
(See steps 4 to 6 on page TC-9)

3. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS :

4, (3S-GTE)
REMOVE EGR VACUUM MODULATOR
(See step 13 on page EM-111)

5. (3S-GTE)
REMOVE EGR VALVE AND PIPE
(See step 14 on page EM-111)

6. (3S-GTE)
REMOVE THROTTLE BODY
(See steps 5 to 10 on pages FI-170 and 17)

7. REMOVE CYLINDER HEAD COVER
3S-GE (See step 21 on page EM-106)
3S-GTE (See step 26 on page EM-114)

8. 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.

B ’\\
EM8147

9. INSPECT VALVE CLEARANCE
(@) Check only those valves indicated.

® Using a feeler gauge, measure the clearance bet-
ween the valve lifter and camshaft.

® 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 0.15 — 0.25 mm (0.006 — 0.010 in.)
EM7889 Exhaust 0.20 — 0.30 mm (0.008 — 0.012 in.)
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EM7855'

EM7856

EM0494

(b)

{c)

Turn the crankshaft one revolution (360°) and align
the mark as above. (See procedure step 3)

Check only the valves indicated as shown.
Measure the valve clearance. (See procedure step (a))

10. ADJUST VALVE CLEARANCE

(a)

Remove the adjusting shim.

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

® 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.

(b)

® Remove the adjusting shim with small screwdriver
and magnetic finger.

Determine the replacement adjusting shim size by
following the Formula or Charts:

® Using a micrometer, measure the thickness of the
removal shim.

® Calculate the thickness of a new shim so that the
valve clearance comes within the specified value.

T .. ... Thickness of used shim
A L. 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.))

® Select a new shim with a thickness as close as
possible to the calculated valve.

HINT: Shims are available in twenty-seven sizes of 0.05
mm {(0.0020 in.), from 2.00 mm (0.0787 in.) to 3.30 mm
(0.1299 in).
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SST{A)

EM8255

11.

12,

13.

14,

15.

16.

17.

(c) Install a new adjusting shim.
® Place a new adjusting shim on the valve lifter.

® Using SST (A), press down the valve lifter and
remove SST (B).

SST 09248-55010
{d) Recheck the valve clearance.

REINSTALL CYLINDER HEAD COVER
3S-GE (See step 7 on page EM-131)
3S-GTE (See step 7 on page EM-140)

(3S-GTE)
REINSTALL THROTTLE BODY
(See steps 2 to 7 on pages FI-172 and 173)

(3S-GTE)
REINSTALL EGR VALVE AND PIPE
(See step 19 on page EM-143)

(3S-GTE)
REINSTALL EGR VACUUM MODULATOR
(See step 20 on page EM-143)

RESCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS

(3S-GTE)
REINSTALL INTERCOOLER
(See steps 11 to 13 on page TC-16)

(3S-GE)
REINSTALL AIR INTAKE CHAMBER
(See step 15 on page EM-132)
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Adjusting Shim Selection Using Chart

INTAKE
Installed shim thickness (mm)

Measured I T ‘ [ r
S slgl2|8lelseigleiglalg|e|gle|s|el8le 8l gle e 8lelele g 28lelselsie|glellegise s e g RRE

R R R RS EERRE R RN R

' || : :

0.000 - 0.025 02[02]02] 04[04 06|06 |08|08 | 10 10| 12| 12| 14| 14| 16 16 | 18| 18] 20] 20| 22|22 |24 26 76 26|78 28130 |20]32] 32|34 | 34| 36| 36| 38 38]40.40,42 42 44 44 46146
0.026 - 0.050 02102{02{04| 04|06 {06 |08 [08]10]10]12] 12{ 14] 14] 16| 16] 18] 18] 20| 20] 22/22] 24 24 26 26128 28130 30]32|32|34]34| 36| 38| 38[ 38]40] 40142 42 44 24 4546148
0.051 - 0.075 02]0202]04]04] 06060808 10| 10]12]12] 14} 14] 16 16| 18] 18 20| 20| 2222/ 24,24 261 26 ' 28 28130:30]32]32]34]34]36(36] 38 38/ 40[40] 42142 44 44 46 46 48 48
0.076 - 0.100 02]02[02]04/04 06] 06[ 06 |08 [ 10[10| 12| 12[14] 14 16] 16 18] 18] 20| 20] 22[ 22[ 24} 24 26| 26 28 28 301 30! 32]32]34]34]3638] 38] 38] 40] 40} a2] a2/ 44 14 6 5 48 28 50
0.101 - 0.125 02[02]02| 04|04 [ 06 06| 08|08 [ 10[ 10]12[12[ 14]14] 16] 16 18] 18] 20[20] 22| 22[ 24 24[26 /26 28 28 3073032 3234|3436 36 38[ 38] 40] 40] 42[ 42[ 44 44 a6 45 48 48 50,50
0.126 - 0.148 | |02{02|02|04 04 [06|06|08] 0e10[10]12]12[14]1a|16[16] 18] 18] 201 20| 22122| 24| 24| 26] 26| 28] 28730130 32 32 34' 3436 36| 38) 38} 40| 40| 42] 42{ 44 84{461 45 48 43 50 OS2
0.150 - 0.250 I ! ;
0.251 - 0.275 |04 06| 06| 08| 08| 1010/ 12]12] 14|14 1616 118 78|20 |20] 22| 22|24 | 24| 26 26 28] 28| 30| 30| 32| 32|33 34 36 36 38 38. 40| 40]42] 42| 44| 43 a6 46 48| 43| 50|50 52 |52 54 5¢ 52
0.276 — 0.300 |06]06/08] 08] 10{ 10{12] 12]14] 14116 |16 {18 1 18]20 | 20(22{ 22| 24| 24| 26| 26| 28 [28] 30] 30| 32] 32| 34| 34| 36| 361 38| 38 40 40| 42| 42[44]a4| 45| 46| 48[ 48]50[50{52|52154 54 54
0.301 - 0,325 [06] 08| 08| 10| 10[ 12| 12| 14| 14| 16] 16 18{18,20] 20 |22 22| 24| 24| 26| 26|28 | 28] 30| 30| 32| 32| 34| 34| 36| 36|38 38|40 40. 42142, 44| 44 46| 46 48| 48| 501 50| 52| 52| 54 54 58
0.326 - 0.350 |og{08[ 10] 10[12[ 12]14]14]16] 16]18]18]20|20| 2222]24] 24| 26| 26| 28] 28] 30| 30] 32] 32| 34] 34] 36| 36] 38[ 38| 40]40 42 42 42:44146]46] 48 48[ 50]50[52]52[54 54 54"
0.351 — 0.375 |08/ 10{ 10| 12( 12|14 |14{16{16{ 18 1820202212224242628282830303232343436363838140404242-“‘“4645484550505252545454:
0.376 - 0.400 |10/ 10{ 12] 12|14 14| 16] 16 18] 18120 | 20|22 22 ' 24 |24 | 26] 26| 28| 28| 30| 30| 32| 32| 34| 34| 36| 36] 38| 38] 40140/ 42|42 44 44146 46 4848|5050/ 52|52|54/54|54
0401 — 0425 |10] 12| 12141416 |16]18] 18] 20120 |22[22 24 24|26 '26:28]28/30|30|32|32|34| 34| 36| 36| 38] 38| 40| 40| 42| 4244 44 45|46 43/ 48]50|50|52[52]54[54 54
0.426 - 0.450 [12]12]14] 14]16] 1618 18|20 20{22 122 24 24 2626 28128 30]30|32|32|34]34] 36| 36| 38| 38] 40| 40| 42| 42| aa[44 1457 46]48]48! 50 50|52]52[54[54]54
0.451 - 0.475 12| 14]14| 16|16 18{18[20[20] 2212224 124 26 26'28 28130 30!3232|34|34|36] 36| 3838 40| 40| 42| 42| 44| 4446 | 46 48 485050 52]52[54]54[54
0.476 — 0.500 14| 14[ 16 16| 18] 18]20/20[22[ 22124 24 26 26 28 28 30 30 3232 34 34 35|36 38|38/ 40|40 42] 42] 44| 44] 45/ 46|43 [48[50[ 50 52 52]54}54 54
0.501~0.525 |14/16]16]18]18[2020,22/22'24 24 126 26 28 28 30 30 32 72 34 34 35 3638] 38/ 401 40| 42| 42[ 44 4| 45| 46] 48[ 48 50]50[ 5252|5454 154
0.526 — 0.550 16| 16| 18] 18]20] 202222 24 24 25 26 28 28 30 30 32 32 34 34 36 36 38 38) 40; 40| 42| 42| 4| 44] 46]46] 48] 48[ 50] 5052525454 54
0.551 - 0.575 |16[18] 18] 20| 20| 2212224 24 26 26 28 26 30 30 32 32 34 34 36 35 38 38 40140 42142 44| 44| 45] 46| 48| 48]50]50]52[52|54 54154
0.576 — 0.600 [1818(20/20(22[22124 24 2626 28 28 30 30 32 32 34 34 % 36 38 38 40 40 42 42'44 44i46[464848]50|50[52[52[64 54154
0.601 - 0625 |18[20(20] 2222124 24 26 26 78.28 30 30 32 32 34 34 36 36 38 33 40 40 42 42 44 44 46 45]48)48[50]50[52]52]54]54]54)
0,626 — 0650 |20{20(22,22|24 24 26 26 28 28 30 30 32 32 34 34 35 36 38 3 40 40 42 42 44 44 46 46 48| 48:50]50!52]52/5454]54]
0.651— 0.675 |20122]22 24,24 26 26 28 28 30 30 32 32 34 34 36 35 38 38 40 40 42 42 44 44 46 45 48 4B'50150|5252[54/54 /54
0.676 — 0.700 (22122124 24126 26 28 28 30,30 32 3234 34 36 3638 38 40 4C 42 42 44 44 46 46 48 48 SO 50(52|5215454 |54
0.701 - 0.725 22124124 26 26 28 28 30 30 32 3234 34 .36 36 38 38 40 40 47 47 44 &4 46 46 48 48 5C 50 52 52|54/54/54
0.726 - 0.750 24124 2626 28 28 30 30 32 3234134 36|36 38 38 40 40 &2 &1 43 44 & 4 4 48 50 50 52 52 54154 54,
0.751 - 0.775 |24]26/26, 28 28 30 30 32 32/34 34 3613638 38 40 40 42 1 &2 &2 46 46 48 48 50 50 52 52 54 54.54
0.776 - 0.800 [26]26[28]28]30 30 32 32 34134 35,3638 38 40 40 £2 42 4+ X & % & & K0 X 52 12 54 54 54 ] ) .
0.801 - 0.825 |26/26(28|30]30 32 32 34 32 36 36 33 38140 40 42 47 &4 4X & & & &8 50 60 &1 51 5 % 54 New shim thickness mm (in.)
0.826 - 0.850 |2828(30]30 323234 |34 136 36 36 38140 40 42 42 4% &4 & 4 48 48 50 50 52 57 54 54 54 Shim Shim
0.851 - 0.875 28)3030(32|32]34 |34 .36 36 38,38 40 40 42 42 &4 &f & i€ &3 43 0 50 I I 34 &F 64 Thickness Thickness
0.876 - 0.900 |30|30|32.32134 (3436136 138 38 40 40 42 &I & &% 4 & 4 4 5 50 £1 I 54 5% 3¢ No. No.
0.901 — 0.925{30(32|32.34 34 36J36 38 38 40 40 47 47 42 & L & L3 R 02 2-00 (0.0787) 30 2.70 (0.1063)
0.926 - 0.950 |3232(34 34 36 36 38 38 40 40 47 47 4 &f & & & & & oo
0.951 — 0.075 132 34 34 36 36 38 38 40 40 47 40 &2 &% & &% & & X i vy 04 | 2.05 (0.0807)| 32 |2.75 (0.1083)
0976 - 1000 34 34 36 36 38 38 40 4C 42 47 & &5 & i 3 43 50 &0 &0 I B2 M ot :
1001 - 1025 A 6 % B W AL W G R M E E G R X i = 06 ' 2.10 (0.0827)| 34 | 2.80(0.1102)
1.026 - 1.050 36 36 38 38 40 40 42 47 44 44 46 & 4€ 48 50 50 I 8 o4 4 2
1051~ 1.075 36 38 38 40 40 42 42 44 44 4€ 46 46 48 50 50 51 31 54 54 5¢ 08 | 215 (0'0846) 36 2.85 (0.1122)
1076 - 1,100 38 38 40 40 42 42 44 44 46 46 48 48 C 5 52 52 54 54 54 10 | 2.20 (0.0866)| 38 |2.90(0.1142)
1,101 — 1,126 .38 40 40 42 42 44 44 4 46 48 48 50 50 52 52 54 54 54
1126 — 1.150 140 40 42 42 44 44 46 46 48 48 50 50 5252 54 54 54 12 | 2.25 (0.0886)| 40 | 2.95(0.1161)
1151 - 1,175 |40]42,42]44 44 4546 48 4850 50 52,52 |54 54 54,
1.176 — 1.200 |42142| 4| 44| 46 146 |48 | 48 50| 50|62 |52 | 54| 54| 54 14 | 2.30 (0.0906)| 42 | 3.00(0.1181)
1.201 — 1,225 |42|44| 44| 46|46 (484850 50( 52|52 |54 |54 |54
326 250 4 44 48] %6438 50/ 50/ 52] 52 54 54 A . 16 | 2.35 (0.0925)| 44 | 3.05 (0.1201)
ke et b i e 18 | 2.40 (0.0945)| 46 |3.10(0.1220)
1.276 — 1.300 |46 | 46| 48| 48|50/ 50|52 52|54 | 54|54
1.301 - 1.325 46|48 48| 50| 505252/ 54 54 | 64 20 | 2.45 (0.0965)| 48 | 3.15 (0.1240)
1.326 — 1.350 |48(48( 50| 50| 52| 52|54 |54 |54
7.351 - 1.375 |4850|50| 52| 52|54 | 54|54 22 | 250 (0.0984)| 50 | 3.20 (0.1260)
1.376 — 1.400 |5050|52| 52|54 | 54 | 54
1401 1425 |50/52]52 54 5454 24 | 255 (0.1004)| 52 | 3.25(0.1280)
Mol vd o nd 26 | 2.60 (0.1024)| 54 | 3.30 (0.1299)
1.451 _ 1,475 (52(5454|54
1476 - 1.500 54154154 28 | 2.65 (0.1043)
1501 — 1,525 |5454
1.526 - 1.550 |54

Intake valve clearance (Cold):
0.15 — 0.25 mm (0.006 — 0.010 in.)

EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed 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.



ENGINE MECHANICAL — Engine Tune-Up

EM-21

Adjusting Shim Selection Using Chart

EXHAUST
Installed shim thickness (mm)

Nossures T * AR

wig|w wlo'o - o | w ; ! . i

E ; . ; ‘ !

0.000 — 0.025 52 22 21 0% 04 06 06 08108[10,10[12[12[14[14]16]16] 181 18120' 20 22 22 24]24 26 26 26 75 30 30 32 32 34 34 /36,36 |38|38 40|40 42|42 |24 44
0.026 — 0.050 92 02 21 % 24 06 06 08 0811010[12[12{14[14[16]16[18| 18,20, 20 22 22 24 24|26 26 28 2830 30 32 32 34 34 3636383840140 42| 42|44 44|45
0.051 - 0.075 02 02 22 3¢ 3¢ 26 06 OB 08 10,10(12]12|14|14]16/16] 18] 18120120122 22 24 24 26 26 28 28 3030 32/32 34|34 36 36138|38]40140]42|42 |44]44| 26 |46
0.076 — 0.100 | 0202 52 3¢ 3 %6 26 08 08 10 10[12112[14114]16]16]18]18/20/20]22122 24 24 26 26 28 28 3013032 32/34 34 36136 33/38]90]40] 42| 42| 44| 44 | 46| 48 |48
0.101 -~ 0.125 02 02 02 0¢ 24 2 26 08 08 10 10/12[12114/14/16/16]18]18,20 20 2222 24 24 26 26 28:28.30,30]32|32.34| 34,3636 38,38|40| 404242 |44 (444646 48]a8
0.126 - 0.150 02'02°02.04 04 % 2 %6 08 10 10 12/12/1414]16] 1611818120 20122 22 24 24 26 26 28 28 30,30 32132134 34136:36 38 38140|40142]42|44 444546 48] 48|50
0.151 - 0.175 02]02102 04 04 % % % % 10 10°12112[14]14]16]16]18]16120'20 22 22 24 24 26 26 28 28 30 30 32 32] 34 34 36136138, 38 40| 40| 421 42| 44|24 4645 48] 48[ 50|50
0.176-0.199| |02]02[02 04 04 %6 % % % 0 10 12.12:14[14[16116]18(182020 22 22 24 24 26 26 28 28 30 30:32 32 34]3436 36381 38: 40:40[ 42 42| 44144 |46 46|48/ 48/50| 50|52
0.200 ~ 0.300 * P ‘ i L !
0.301-0.325 04| 06106108 08 " s 'z 'z 4 14 16 16]18|18|20 20%22 22]24124126 76 78 28 30 30 32 32 34 34, % 3 38138 20|80 142142144 2% 4648128 50;50 52|52]54|54/54
0.326 —0.350 06/ 0608108 1¢ *Z *Z 2 '4 14 16 16:18]18]20{20722]22]24/24 26 26 28 28 30 30 32 32 34 34 36 36|38 38/ 40| 40 42|42| 44, 44|46 46 48|48 50|50 5215254 54| 54
0351 —0.375]06/0808.10 3C 12 *2 14 14 16 16 18/18]20]20[22[22]24)24 26 25 28 28 30 30 32 32 34 34 3636 38|38|40| 401 42|42 44[aa |46 46] 48] 8 50 50 s2i52]5a154 54|
0376 —0.400 [08/08 10'1C 2 12 "4 14 16 16 18.18.20/20(22(22124 24126 26 28 28 30 30 32 32 34 34 36 36 38138|40| 40 42142 |44 4414614648 48150 50/52152 54 54 54
0.401-0.42508| 1010 12 12 "4 "4 16 16 18 18:20,20/22/22,24.74,26'26 28.28 30 30 32,32 34,34 36.36 38, 38|40|40|42]42| 44|44 |45146148 48 50'50,52 52 54 .54 54|
0.426 —0.450 [10/10'12'12 14 14 "€ 16 18 18 20 20122]22124,24 26 26 28 28 30 30 32 32 34 34136 36 38 38, 40| 40|42 421 44| 4446 46 48 48 50,50 52 52 54 54 54
0451 —0.47510]12,12114 14 16 “S 18 18 20,2022 22 24,24]26126 28 28 30 30 32.32, 34 34 3536, 38) 38 40| 40| 42|42 44| 48] 46|46 4814350 50 52 52 54 54 54
0.476 —0.500 |12/ 12 14 14 16 '€ "5 18 20 20 2222 24’24 26'26 28 28 30 30 32 32 34 3436 36383840} 40| 42| 42| 44: 44| 46| 46 48 (481505052 52 54 54 54
0.501-0.525 12|14 14 16 16 '8 "5 20 20 22 22 24 24 26 26.28 28 30 30 32 32 34 34 36| 36 38| 38| 40| 40| 42| 42 44 43|45 46| 48]48 |50]50]52 52|56 154 54
0.526 - 0.550 [14/14 1616 18 13 20 20 22 22 24 24/26 26 28 28 30 30 37 32 34|34, 36] 36] 38 38] 40] 40| 42 42] 44| 44 45| a6] 48] 48|50 [50[52 /52 [ 54 [54 52
0.5561-0.575 14/16116 18 18 20 20 22 22 24 2426;26 28 28 30 30 32 32 34 34 36; 35| 33| 38|40/ 40]42{ 42 44 44|46 |46]48]48|50(50 [52|52|54[54]54
0.576 —0.600 {16 16(18118'20 20 22 72 24 24'26/26°28 28 3030 32 32! 34' 34| 36 36| 38| 38| 40| 40| 42| 421 44| 44| 45| 45| 48| 48| 50| 50|52 |52 | 5454 54
0601 - 0.625 |16/ 18/18|20{20 72 22 24 24 26.2628/28.30 30 32 32 34| 34,36 35) 38| 38| a0[ 40| 42| 42| 44] a4] a6 46| 48|48 50| 50| 52|54 [54[54 54
0.626 —0.650 |18} 18]20(20(22 22 24 24 26 26 28 28'30 30 32 32 343436 36| 38|38 40] 40| 42| 42]44]44] 6] 46 48] 48]50] 50| 52| 52|54 [54] 54
0651~ 0.675 |18/20(20122(22 24 24 26 26 28'28 (3030 32 32134 34,36 36.38|38|40] 4042|4244 44| 46 46 48| 48150 50/ 52| 52| 54 |54 |54
0676 —0.700(20[20]22|22{24 24 26 26 28 28 3013032 32 34134]36/36 38)38]40]40]42[42[ 44|44 46[46ij48 5050/52(52]54]54 |54
0.701 - 0.72520[22122[24124 26 26 28 28 30 30132/32 34 34/36/36/381 38140/ 40/42] 42| 44| 44146/ 46/ 48] 48 50/50'52/52 5415454
0.726 - 0.750 [22(22{2424 26,26 28 28 30 30:32[32 34 34 36 36|38|38140| 40| 42]42|44[ 4[5 46|28 |48 50| 50[ 52]52]54 54 54
0.751 - 0.775[22[24/24 /26126 28 28 30 30 32 32 34 34 36 35,38 38|40]40]42]42[44|44]46]26]48]48 50 50152] 52154154 54!
0.776 — 0.800 [24[2412626128'28 30 30 32 32 34 34 36 36 3838/40/40/42] 42|44 |44 |45 46] 48 48] 50[50[ 52 52154 54 .54
0.801 - 0.825 24(26{26|28128/30.30 32 32 3434 36|36] 38 38,40 40[42] 42 44]44]46]46 48| 435050 52! 52/54 {54/ 54 New shim thickness mm (in.)
0.826 — 0.850 [26(26/28[28730 30 32 32 34 34 36,36 38/38. 40 40/42] 42| 44144146 | 46| 48[ 48[ 50 50 52 52] 545454 - -
0.851 —0.875 |26[2828[30'30132 32 34 34 36 3538 38 40.40)42]42| 4444146 ]46]48/48]50]50i52 5254|5454 Shim Thickness Shim Thickness
0.876 - 0.900 |28(28|30[30[32/32 34 34 36 36 38/38 40 40 42]42]44|44]46/46]48148!50| 50|52 /52|54 54|54 No. No.
0.901 - 0.925 |283030/32/32.34 34 36 36 38 38|40 40;42 42|44|44|45]46|48|48]50150| 52|52154|54:54] 02 | 2.00 (0.0787)| 30 |2.70 (0.1063)
0926 — 0.950 30| 30/32|32134134 36 36 33 33 40 40 42:42, 44144]45 46 48| 48501501 52|52|54154|54,
0.951 - 0.975 [30[32[32 34 34136 36 38 38 40 40 42 47 44 44|45 46]48|48]50[50[52(52/54]54 54! 04 | 2.05 (0.0807)| 32 {2.75 (0.1083)
0.976 — 1.000 [32[32734734136 136 38 33 40 40 42142 44144 46|46 48,48/50]50]52[52[54]54]54
1.001 — 1,025 |32|34 34 35 36.38 38 40 40 4242144 44 464648 |48/50|50|52|52/54 5454 06 | 2.10(0.0827)| 34 |2.801(0.1102)
1,026 — 1,050 |34 |34 36 36 38 28 40 40 42 4244144 46 45145 |48 |50]50| 52]52|54|54]54'
1.051 = 1.075 134 |36[36 |38 38 40 40 42 42 44 4414646 48 4 50/50525254]54]54 08 | 2.15 (0.0846) | 36 |2.851(0.1122)
1.076 — 1.100 |36 |36 3538140140 42 14244 4446 4648 4850 .50|52|52|54]54|54
1101 11253613838 1904047 42 44 44 46 146 4318950 50 52[52|54]54 s4] 10 1 220(00866) | 38 2.90(0.1142)
1.126 — 1.150 |38|38 (4040 42:42 44 44 4646 48‘48‘;50 5252|154 /54|54 12 225 (0.0886) 40 2.95 (0_1161)
1151 - 1.175 [38 [40[40[42 42744 44 4646 48 48]50 50.52 52/54]54 54
1.176 — 1.200 |40|40|42 42 44 44 46 146 48 4350 50 52 52:54 54|54 14 2.30 (0.0906)| 42 |3.001(0.1181)
1.201 — 1.225 |40 [42[42 44 44 45 45 48 48 50 50 52 52 54 54 54
1.226 — 1.250 |42 42144 44 46 46 43 43 50 50 52 52 54 54 54 16 2.35(0.0925)| 44 |3.05(0.1201)
1.251 - 1.275 |42 44|44 45 45 48 48 50 50 52 52 54 54 54
1.276 - 1,300 (44 (4446 45 48 48 50 50 52 52 54 54 54 18 | 240 (0.0945) | 46 |3.10 (0.1220)
1.301 — 1.325 (44 [46:46 43 48 50 50 52 52 54 54 54 20 2.45 (0.0965) 48 3.15 (0_1 240)
1.326 — 1.350 |46 |46 48 48 5C 50 52 52'54 54 54
1.351 — 1.375 46148 48 50 5C %2 52 54 54 54 22 | 2.50{0.0984) | 50 |3.20(0.1260)
1.376 ~ 1.400 (48148 50 5C 52 52 54 54 54
1,401 = 1.425 [48 50 50 57 52 5¢ 54 54 24 | 255 (0.1004) | 52 |3.25(0.1280)
1.426 — 1.450 [50 (50 52 52 54 5 5¢
1451 — 1.475 |50 152 62 54 52 2% 26 | 2.60 (0.1024} | 54 |[3.301{0.1299)
1.476 - 1500 [52 52 54 54 34
TRy Ty 28 | 2.65 (0.1043)
1.526 — 1.550 54 54 54
15511575 [54 54 Exhaust valve clearance (Cold):
1576 — 1.600 |54

EXAMPLE:

0.20 — 0.30 mm (0.008 — 0.012 in.)

The 2.800 mm (0.1102 in) shim is installedand the

measured clearance is 0.450 mm (0.0177 in). Replace the 2.800 mm
{0.1102 in) shim with a No.42 shim.




EM-22 ENGINE MECHANICAL — Engine Tune-up

Check Connector Techometer

FI4058 |

1G1281

1G1282

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING (5S-FE)

1.

WARM UP ENGINE

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

CONNECT TACHOMETER

Connect the test probe of a tachometer to terminal IG= of
the check connector.

NOTICE:

® NEVER allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil.

e As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your until before use.

INSPECT AND ADJUST IGNITION TIMING

(a) Using SST, connect terminals TE1 and E1 of the
check connector.

SST 09843-18020

HINT: Decrease the rpm after the engine maintains a
speed of the 1,000 —= 1,300 rpm for 5 seconds.

(b) Using a timing light, check the ignition timing.
Ignition timing: 10° BTDC @ idle

(c) Loosen the hold-down bolt, and adjust by turning the
DISTRIBUTOR.

(d) Tighten the hold-down bolt, and recheck the ignition
timing.
Torque: 130 kg-cm (9 ft-lb, 13 N'm)

(e} Remove SST.
SST 09843-18020

FURTHER CHECK IGNITION TIMING

Ignition timing: 13 — 22° BTDC @ idle

HINT: The timing mark moves in a range between 13°
and 22°.

DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE



ENGINE MECHANICAL — Engine Tune-up

EM-23

Check Connector Tachometer

1G1166

FI4058

EC1785

Fl4060

EC1800

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING (3S-GE AND 3S-GTE)

1.

WARM UP ENGINE

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

CONNECT TACHOMETER

Connect the test probe of a tachometer to terminal IGS of
the check connector.

NOTICE:

e NEVER allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil.

® As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your until before use.

INSPECT AND ADJUST IGNITION TIMING

(a) Using SST, connect terminals TE1 and E1 of the
check connector.

SST 09843-18020

HINT (3S-GE): Decrease the rpm after the engine main-
tains a speed of the 1,000 — 1,300 rpm for S seconds.
(b) Using a timing light, check the ignition timing.

10° BTDC @ idle

{c) Loosen the two hold-down bolts, and adjust by turn-
ing the DISTRIBUTOR.

(d) Tighten the hold-down bolts, and recheck the igni-
tion timing.

400 kg-cm (29 ft-1b, 39 N'm)

Ignition timing:

Torque:

() Remove SST.
SST 09843-18020

FURTHER CHECK IGNITION TIMING

3S-GE 9 - 21°BTDC @ idle
3S-GTE 12 — 21° BTDC @ idle

HINT: The timing mark moves in a range between 9 —
21° (3S-GE) or 12° and 21° (3S-GTE).

Ignition timing:

DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE



EM-24 ENGINE MECHANICAL — Engine Tune-Up

Idle speed
Adjusting

EM7663

INSPECTION AND ADJUSTMENT OF IDLE
SPEED (5S-FE)

HINT: Disconnecting the battery will cause the idling
speed data in the ISC to be returned to the initial idling
speed, causing the idling speed to rise above 700 rpm,
Should this happen, either carry out a driving test, includ-
ing stop-go several times at a speed above 10 km/h, or
start the engine, idle for 30 seconds and then turn the
engine off repeatedly. By doing this, idle data will be
stored in the ISC and the idle rpm will be at specified
valve.

INITIAL CONDITIONS
{a) Engine at normal operating temperature

{b) Air cleaner instalied

(c) Al pipes and hoses of air induction system con-
nected

{d) All vacuum lines connected

HINT: All vacuum hoses for EGR systems, etc. should be
properly connected.

(e) EFI system wiring connectors fully plugged
(f)  All operating accessories switched OFF
(g) Transmission in neutral range

CHECK I1SC SYSTEM (See page FI-174)
CONNECT TACHOMETER (See page EM-22)

#

ADJUST IDLE SPEED

(a) Using SST, connect terminals TE1 and E1 of the
check connector.

SST 09843-18020

HINT: Decrease the rpm after the engine maintains a
speed of the 1,000 - 1,300 rpm for 5 seconds.

(b) Check the idle speed.
Idle speed: 650 rpm or more

{(c) If the idle speed is not as specified, adjust the idle
speed by turning the IDLE SPEED ADJUSTING
SCREW,



ENGINE MECHANICAL — Engine Tune-Up, Acoustic Control Induction System (ASIC) EM-25

(d) Remove SST.
SST 09843-18020

5. FURTHER CHECK IDLE SPEED
Idle speed: 700 = 50 rpm

If the idle speed is not within these values, carry out either
of the below listed procedures and then recheck the idle

speed.
Carry out a driving set, including stop-go several times at a
FI4060 speed above 10 km/h, or start the engine, idle for 30

seconds and then turn the engine off repeatedly. By doing
this, idle data will be stored in the ISC and the idle rpm will
be at specified value.

INSPECTION OF IDLE SPEED
(3S-GE and 3S-GTE)

Idle speed: 800 = 50 rpm
INSPECTION OF ACOUSTIC CONTROL
INDUCTION SYSTEM (ACIS) (3S-GE)

1. WARM UP AND STOP ENGINE

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

2., CONNECT TACHOMETER (See page EM-23)

3. CONNECT VACUUM GAUGE

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

Vacuum Gauge

EM8014

At idling 4. INSPECT ACIS OPERATION
(@) Check that the vacuum gauge indicates vacuum at

— N idling.

EM8025




Acoustic Control Induction System (ACIS),
EM-26 ENGINE MECHANICAL — TOYOTA-Variable Induction System (T-VIS)

(b) Check that the vacuum gauge indicates zero at
5,100 rpm or more.

HINT: If regular unleaded gasoline is used, the vacuum
gauge also indicates zero below 5,100 rpm.

EM8026

INSPECTION OF TOYOTA-VARIABLE
INDUCTION SYSTEM (T-VIS) (3S-GTE)

1. WARM UP AND STOP ENGINE
Allow the engine to reach normal operating temperature.

2. CONNECT TACHOMETER (See page EM-23)

Vacuum 3. CONNECT VACUUM GAUGE

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

At ldling . ] 4. INSPECT T-VIS OPERATION

AN~ | (@) Check that the vacuum gauge indicates vacuum at
& ¥ idling.

EM8028

(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.

EM8029




ENGINE MECHANICAL - Idle HC/CO Concentration Check Method (w/ TWC)

EM-27

Check Connector

E1( UF;]* “
TE1QWCdj /
= U

i
|
.

S

Fl14058

Check Connector

E1
TE1 U@\
VF1 U

Voltmeter

FI5169

120 Seconds

2,500 rpm

~\

° RPM

Tachometer

EM8144 ECO137

IDLE HC/CO CONCENTRATION
CHECK METHOD (w/ TWC)

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

INITIAL CONDITIONS
(a) Engine at reach 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 (3S-GTE), etc.
should be properly connected.

(f)  EFl system wiring connectors fully plugged

(g) Ignition timing set correctly

(h) Transmission in neutral

() Tachometer and HC/CO meter calibrated and at
hand.

CHECK OXYGEN SENSOR OPERATION

(a) Using SST, connect the terminals TE1 and E1 of the
check connector.

SST 09843-18020

(b) Connect the positive (+) probe of a voltmeter to ter-
minal VF1 of the check connector, and negative ()
probe to terminal E1.

(c) Hold the engine speed at 2,500 rpm for 120
seconds.

(d) Then, maintaining engine at 2,500 rpm, count how
many times needle of voltmeter fluctuates between O
and 5 V.

Minimum needle fluctuation:
8 times for every 10 seconds

If the fluctuation is less than minimum, check the air
induction system. If necessary, see EFI SYSTEM.

(e} Remove the SST from the check connector.
SST 09843-18020

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



EM-28

ENGINE MECHANICAL — Idle HC/CO Concentration Check Method (w/ TWC)

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

5. CHECK HC/CO CONCENTRATION AT IDLE

Wait at least one minute before measuring to allow the
concentration to stabilize. complete the measuring within
three minutes.

Idle CO concentration: 0 — 0.5 %
If the HC/CO concentration does not conform to regula-

EM7454 tions, see the table below for possible causes.

Troubleshooting

HC

co

Problems

Causes

High

Normal

Rough idle

1.

o b

Faulty ignition:

® Incorrect timing

® Fouled, shorted or improperly gapped plugs
® Open or crossed high-tension cords

® Cracked distributor cap

Incorrect valve clearance

Leaky EGR valve

Leaky intake and exhaust valves
Leaky cylinder

High

Low

Rough idle
(Fluctuating HC reading)

—

. Vacuum leak:

PCV hose

EGR valve

Intake manifold

Air intake camber (3S-GE and 3S-GTE)
Intake air control valve (3S-GE and 3S-GTE)
Throttle body

ISC valve

Brake booster line

. Lean mixture causing misfire

High

High

Rough idle
(Black smoke from exhaust)

. Restricted air filter
. Faulty EFl system

® Faulty pressure regulator
Clogged fuel return line
Defective water temp. sensor
Defective air temp. sensor
Faulty ECU

Faulty injector

Faulty cold start injector
Faulty throttle position sensor
Air flow meter
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Check Connector

E1 —g-—
TE1 A -

Tachometer
EM8144 EC0137

IDLE CO CONCENTRATION
CHECK AND ADJUSTMENT
METHOD (w/o TWC)

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

INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Air cleaner installed

{c) AIll pipes and hoses of air induction system con-
nected

(d) All accessories switched OFF

(e) All vacuum lines properly connected

HINT: All vacuum hoses should be properly connected.
(f)  EFl system wiring connectors fully plugged

(g) Ignition timing set correctly

(h) Transmission in neutral

()  Tachometer and CO meter calibrated and at hand.

CHECK AND ADJUST CO CONCENTRATION AT
IDLE

NOTICE: Always use a CO meter when adjusting the
idle mixture. It is not necessary to adjust with the idle
mixture screw in most vehicle if they are in good codi-
tion. If a CO meter is not availble, DO NOT ATTEMPT
TO ADJUST IDLE MIXTURE.

(@) Using SST, connect terminals TE1 and E1 of the
check connector.

SST 09843-18020

HINT: Decrease the rpm after the engine maintains a
speed of the 1,000 — 1,300 rpm for 5 seconds.

(b) Race the engine at 2,500 rpm for approx. 120
seconds.
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EM7454

Idie Mixture
Adjusting Screw

EM4473
EM2251

7 / FI4060

1

(c) Insert a tester probe at least 40 cm (1.3 ft) into the
tailpipe.

(d) Wait at least one minute before measuring to allow
the concentration to stabilize. Complete the measur-
ing within three minutes.

1.0 =05 %
(w/ Cooling fan OFF)

Idle CO concentration:

If the CO concentration does not conform to regulations,
adjust by turning the IDLE MIXTURE ADJUSTING SCREW
in the variable resister.

HINT: The idle mixture adjusting screw can be tightened
through on angle of 260°

LOCATION:
side.

in the engine compartment on the left rear

® |f the CO concentration is within specification, this
adjustment is complete.

® |f the CO concentration cannot be corrected by idle
mixture adjustment, see the table on the page EM-28
for other possible causes.

(e} Remove SST.
SST 09843-18020
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5S-FE

e

EM7700

- EM8B090

EMB091

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.

(3S-GTE)
REMOVE INTERCOOLER
(See steps 4 to 6 page TC-9)

DISCONNECT COLD START INJECTOR CONNECTOR
DISCONNECT DISTRIBUTOR CONNECTOR
REMOVE SPARK PLUGS

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 compression
pressure.

HINT: Always use a fully charged battery to obtain
engine speed of 250 rpm or more.

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

NOTICE: This measurement must be done in as short
a time as possible.

Compression pressure:
5S-FE and 3S-GE
12.5 kg/cm? (178 psi, 1,226 kPa) or more
3S-GTE 11.5 kg/cm? (164 psi, 1,128 kPa) or more

Minimum pressure:
5S-FE and 3S-GE
10.0 kg/cm? (142 psi, 981 kPa)
3S-GTE 9.0 kg/cm? (128 psi, 883 kPa)

Difference between each cylinder:
1.0 kg/cm? (14 psi, 98 kPa) or less

(e) If the cylinder compression in one or more cylinders
are 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 compression.

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

® |f pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.
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7. REINSTALL SPARK PLUGS
Torque: 180 kg-cm (13 ft-Ib, 18 N'm)

8. RECONNECT DISTRIBUTOR CONNECTOR(S)
9. RECONNECT COLD START INJECTOR CONNECTOR

10. (3S-GTE)
REINSTALL INTERCOOLER
(See steps 11 to 13 page TC-15)
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TIMING BELT (5S-FE)
COMPONENTS

Camshaft Timing Pulley

No.2 Timing Belt Cover
No.1 idler Pulley

550 (40, 54) No.2 Idler Pulley
* 380 (27, 37) Tension
| Spring
Gasket Oil Pump ‘
Drive Pulley

ey
) |

| 290 (21, 28) |

| 425 (31, 42)

?

| 425 (31, 42) |

Crankshaft Timing Pulley

Gasket  Timing Belt Guide

No.1 Tliming Belt Cover
Crankshaft Pulley

lkg-cm (ft-Ib, N-m) |: Specified torque

* For use with SST

EM3316

S REMOVAL OF TIMING BELT
ﬁ% 1. REMOVE ALTERNATOR
\ (See step 2 on page EM-65)

2. REMOVE RH ENGINE MOUNTING BRACKET
Remove the three bolts and mounting bracket.

3. REMOVE SPARK PLUGS

EM7656

4. DISCONNECT ENGINE WIRE FROM ALTERNATOR
BRACKET AND ADJUSTING BAR

Remove the two bolts, and disconnect the engine wire
from the alternator bracket and adjusting bar.

EM7545
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EM7634

EM7547

EM7548

EM3296

5.

REMOVE NO.2 TIMING BELT COVER
Remove the five bolts, timing belt cover and two gaskets.

SET NO.1 CYLINDER TO TDC/COMPRESSION

(@) 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 hole of the camshaft timing pulley is
aligned with the timing mark of the bearing cap.

If not, turn the crankshaft one revolution (360°).

REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEY

HINT (When re-using timing belt): Place matchmarks on
the timing belt and camshaft timing pulley, and place a
matchmark on the timing belt to match the end of the
No.1 timing belt cover.

(a) Loosen the mount bolt of the No.1 idler pulley and
shift the pulley toward the left as far as it will go,
temporarily tighten it.
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EM7546

‘ \ "
TN A L EM7347

L\\ \ EM3334

EM7773

EM7784

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

REMOVE CAMSHAFT TIMING PULLEY

Using SST, remove the bolt, plate washer and timing
pulley.

SST 09278-54012 (A)

HINT (On vehicle): Use SST.

SST 09249-63010 (B)

REMOVE CRANKSHAFT PULLEY
(a) Using SST, remove the pulley bolt.
SST 09213-54015 (09214-00030) and 09330-00021

4
3

HINT (When re-using timing belt): After loosening the
crankshaft pulley bolt, check that the timing belt
matchmark 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)

® Align the matchmark by pulling the timing belt up
on the water pump pulley side while turning the
crankshaft pulley counterclockwise.
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EM7783

EM7786

e

e
wm,

EM3297

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

(Whenr matchmark is out of alignment counterclock-
wise)

® Align the matchmark by pulling the timing belt up
on the No.1 idler pulley side while turning the
crankshaft pulley clockwise.

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

(b) Using SST, remove the pulley.

SST 09213-60017 (09213-00020, 09213-00030,
09213-00050)

HINT (When re-using timing belt): Remove the pulley
without turning it.

10. REMOVE NO.1 TIMING BELT COVER
Remove the four bolts, timing belt cover and gasket.
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11. REMOVE TIMING BELT GUIDE

EMB010

12. REMOVE TIMING BELT

HINT (When re-using timing belt): Draw a direction
arrow on the timing belt (in the direction of engine revolu-
tion), and place the matchmarks on the timing belt and
crankshaft timing pulley.

13. REMOVE NO.1 IDLER PULLEY AND TENSION SPRING
Remove the bolt, pulley and tension spring.

EM3357

14. REMOVE NO.2 IDLER PULLEY
Remove the bolt and pulley.

EM3358

15. REMOVE CRANKSHAFT TIMING PULLEY

If the pulley cannot be removed by hand, use two
screwdrivers.

HINT: Position shop rags as shown to prevent damage.

EM3299
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EM3336

EM3337

<
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EM3339

16. REMOVE OIL PUMP PULLEY

Using SST, remove the nut and puliey.
SST 09616-30011

INSPECTION OF TIMING BELT COMPONENTS

1.

INSPECT TIMING BELT

NOTICE:
e Do not bend, twist or turn the timing belt inside out.

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

¢ 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:

(@ Premature parting

® Check for proper installation.
® 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.

(c) If there is noticeable wear or cracks on the belt face,
check to see if there are nicks on the side of the idler
pulley lock.
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EM3340

EM3341

EM3295

46.1 mm

EM7815

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

(e) If there is noticeable wear on the belt teeth, check the
timing cover to damage and check the correct gasket
installation 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 puliley.

INSPECT TENSION SPRING

(a) Measure the free length of tension spring.

Free length: 46.1 mm (1.815 in.)

If the free length is not as specified, replace the tension

spring.

(b) Measure the tension of the tension spring at the
specified installed length.

Ins>télled tension:
6.0 — 7.0 kg (13.2 — 15.4 Ib, 59 — 69 N'm)
at 50.5 mm (1.988 in.)

If the installed tension is not as specified, replace the ten-
sion spring.
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EM3511

EM7548

EM7705
EM3360

EM7706
EM3298

EM7620

INSTALLATION OF TIMING BELT
(See page EM-33)

1.

INSTALL OIL PUMP PULLEY

(a) Align the cutouts of the pulley and shaft, and slide on
the pulley.

(b) Using SST, install the nut.
SST 09616-30011

Torque: 290 kg-cm (21 ft-Ib, 28 N'm)

INSTALL CRANKSHAFT TIMING PULLEY

(a) Align the timing pulley set key with the key groove of
the puliey.

(b) Slide on the timing pulley, facing the flange side
inward.

INSTALL NO.2 IDLER PULLEY

(a) Install the pulley with the bolt.

Torque: 425 kg-cm (31 ft-Ib, 42 N-m)

HINT: Use bolt 35 mm (1.38 in.) in length.

(b) Check that the idier pulley moves smoothly.

TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING

{a) Install the pulfey with the bolt. Do not tighten the bolt
yet.

HINT: Use bolt 42 mm (1.65 in.) in length.
(b) Install the tension spring.

(c) Pry the pulley toward the left as far as it will go and
tighten the boit.

(d) Check that the idler pulley moves smoothly.

TEMPORARILY INSTALL TIMING BELT
NOTICE:

(a} Using the crankshaft pulley bolt, turn the crankshaft
and position the key groove of the crankshaft timing
pulley upward.

The engine should be cold.
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EM7654

EMBO10

EM3297

EM7348

(bl Remove any oil or water on the crankshaft pulley, oil
pump pulley, water pump pulley, No.1 idler pulley,
No.2 idler pulley, and keep them clean.

(c) Install the timing belt on the crankshaft timing, oil
pump pulley, No.2 idler pulley, water pump pulley and
No.2 idler pulley.

HINT (When re-using timing belt): Align the matchmarks
of the crankshaft timing pulley and timing belt, and install
the belt with the arrow pointing in the direction of engine
revolution.

INSTALL TIMING BELT GUIDE
Install the guide, facing the cup side outward.

INSTALL NO.1 TIMING BELT COVER
(a) Install the gasket to the timing belt cover.
(b) Install the timing belt cover with the four bolts.

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 the pulley bolt.
SST 09213-54015 (09214-00030) and 09330-00021
Torque: 1,100 kg-cm (80 ft-Ib, 108 N-m)

INSTALL CAMSHAFT TIMING PULLEY

(a) Align the camshaft knock pin with the knock pin
groove of the pulley, and slide on the timing puliey.

(b) Using SST, install the plate washer and bolt.
SST 09278-54012 (A)

Torque: 550 kg-cm (40 ft-ilb, 54 N-m)
380 kg-cm (27 ft-lb, 37 N-m) for SST

HINT (On vehicle):
® Use SST.

SST 09249-63010 (B)

® Use a torque wrench with a fulcrum length of 340 mm
(13.39 in).
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EM7547

EM7473

EM7619

EM3332

/

EM7546

10. SET NO.1 CYLINDER TO TDC/COMPRESSION

11.

(@) Turn the crankshaft pulley, and align its groove with
timing mark ““0”” of the No.1 timing belt cover.

(b) Using SST, turn the camshaft, and align the hole of
the camshaft timing pulley with the timing mark of
the bearing cap.

SST 09278-54012

INSTALL TIMING BELT

HINT (When re-using timing belt):

® 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-41)

® Align the matchmarks of the timing belt and camshaft
timing pulley.

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

{b) Install the timing belt, insure that there is tension bet-
ween the crankshaft timing pulley and camshaft tim-
ing pulley.
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EM-43

EM7636
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EM7547

EM7778

EM7637

EM7634

12. CHECK VALVE TIMING
(a) Loosen the No.1 idler puliey bolt 1/2 turn.

(b) Turn the crankshaft pulley two revolutions from TDC
to TDC.

NOTICE: Always turn the crankshaft clockwise.

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

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

(d)} Torque the mount bolt of the No.1 idler pulley.

Torque: 425 kg-cm (31 ft-lb, 42 N-m)

13. INSTALL NO.2 TIMING BELT COVER

(@) Install the two gaskets to the No.1 and No.2 belt
covers.

(b} Install the belt cover with the five bolts.
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EM7621

EM7545

EM7656

14.

15.

16.

17.

(c) Install the two clamps of the engine wire to each bolit.

INSTALL ENGINE WIRE TO ALTERNATOR BRACKET
AND ADJUSTING BAR

Install the engine wire with the two bolts.

INSTALL SPARK PLUGS
Torque: 180 kg-cm (13 ft-lIb, 18 N'm)

INSTALL RH ENGINE MOUNTING BRACKET
Install the bracket with the three bolts.
Torque: 530 kg-cm (38 ft-lb, 52 N-m)

INSTALL ALTERNATOR
(See step 28 on page EM-96)
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12. CHECK VALVE TIMING

(a) Loosen the No.1 idler pulley bolt 1/2 turn.

{b) Turn the crankshaft pulley two revolutions from TDC
to TDC.

NOTICE: Always turn the crankshaft clockwise.

{c) Check that each pulley aligns with the timing marks
as shown in the figure.

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

(d) Torque the mount bolt of the No.1 idler pulley.
Torque: 425 kg-cm (31 ft-lb, 42 N'm)

INSTALL NO.2 TIMING BELT COVER

(a) Install the two gaskets to the No.1 and No.2 belt
covers.

(b) Install the belt cover with the five bolts.
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TIMING BELT (3S-GE and 3S-GTE)
COMPONENTS

Intake Camshaft
Timing Pulley
Exhaust Camshaft

Timing Belt Tensioner 600 (43, 59) | 1iming Pulley Q\\
* 420 (30, 41) @
No. 1 Idler y
Pulley

Gasket Timing Belt

No. 2 Timing
Belt Cover

5 ®~Plate

No. 1 Timing
Belt Cover

Crankshaft Timing
Pulley

Timing Belt
Guide

lkg-cm (ft-Ib, N-m) |: Specified torque
* Precoated part
* For use with SST EM8063

REMOVAL OF TIMING BELT

1. REMOVE ALTERNATOR
3S-GE (See step 2 on page EM-101)
3S-GTE (See step 3 on page EM-108)

2. (3S-GE)
REMOVE AIR INTAKE CHAMBER
(See step 13 on page EM-105)

3. (3S-GTE)
REMOVE INTERCOOLER
(See steps 4 to 6 on page TC-9)

4. (3S-GTE)
REMOVE EGR VACUUM MODULATOR
(See step 13 on page EM-111)

5. (3S-GTE)
REMOVE EGR VALVE AND PIPE
(See step 14 on page EM-111)

6. (3S-GTE)
REMOVE THROTTLE BODY
(See steps 5 to 10 on pages FI-170 and 171)
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12. REMOVE TIMING BELT FROM CAMSHAFT TIMING

PULLEYS

HINT:

® (Re-using timing belt)
Place matchmarks on the timing belt and camshaft tim-
ing pulleys, and a place matchmark on the timing belt to
match the end of the No1 timing belt cover.

® (When replacing timing belt tensioner only)
To avoid meshing of the timing belt and timing puiley,
secure one with a string. And place the matchmarks on
the timing belt and RH camshaft timing pulley.

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

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

13. REMOVE CAMSHAFT TIMING PULLEYS

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

HINT (On vehicle for intake camshaft timing pulley): Use
SST.

SST 09249-63010
(b) Remove the camshaft pulleys and pins.
HINT: Arrange the intake and exhaust timing pulleys.
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14. REMOVE CRANKSHAFT PULLEY
(a) Using SST, remove the pulley bolt.
SST 09213-564015 (90119-08216) and 09330-00021

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

(When matchmark is out of alignment clockwise)

® Align the matchmark by pulling the timing belt up
on the water pump pulley side while turning the
crankshaft pulley counterciockwise.

® 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 counterclock-
wise)
® Align the matchmark by pulling the timing belt up

on the No.1 idler pulley side while turning the
crankshaft pulley clockwise.
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15.

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

(b) Using SST, remove the pulley.
SST 09213-31021

HINT (When re-using timing belt): Remove the pulley
without turning it.

REMOVE NO.1 TIMING BELT COVERS
Remove the six bolts, timing belt cover and gasket.

16. REMOVE TIMING BELT GUIDE

17. REMOVE TIMING BELT

HINT (When re-using timing belt): Draw a direction
arrow on the timing belt (in the direction of engine revolu-
tion), and place matchmarks on the timing belt and
crankshaft timing pulley.
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18. REMOVE NO.1 IDLER PULLEY
Remove the pivot bolt, pulley and plate washer.

EMB059

19. REMOVE NO.2 IDLER PULLEY
Remove the bolt and pulley.

EM3358

20. REMOVE CRANKSHAFT TIMING PULLEY

If the pulley cannot be removed by hand, use two
screwdrivers.

HINT: Position shop rags as shown to prevent damage.

21. REMOVE OIL PUMP PULLEY
Using SST, remove the nut and pulley.
SST 09616-30011
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INSPECTION OF TIMING BELT COMPONENTS

1.

INSPECT TIMING BELT

NOTICE:
¢ Do not bend, twist or turn the timing belt inside out.

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

¢ 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
for following points:
(a} Premature parting

® Check for proper installation.

® 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.

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

(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

EM7858

(e) If there is noticeable wear on the belt teeth, check the
timing cover for damage, correct gasket installation
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 thereis 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 fioor 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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EM3511
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' EM3360

Adhesive

EMB8075

EM7620

INSTALLATION OF TIMING BELT
(See page EM-45)

1.

INSTALL OIL PUMP PULLEY

(a) Align the cutouts of the pulley and shaft, and slide
the pulley.

(b) Using SST, install the nut.
SST 09616-30011
Torque: 355 kg-cm (26 ft-1b, 35 N'm)

INSTALL CRANKSHAFT TIMING PULLEY

(a) Align the pulley set key with the key groove of the
pulley.

(b) Slide on the timing pulley facing the flange side
inward.

INSTALL NO.2 IDLER PULLEY

(a) Install the pulley with the bolt.

Torque: 440 kg-cm (32 ft-lb, 43 N-m)

(b} Check that the idler pulley moves smoothly.

INSTALL NO.1 IDLER PULLEY

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

Adhesive: Part No. 08833-00080, THREE BOND
1344, LOCTITE 242 or equivalent

(b) Install the plate washer and pulley with the pivot bolt.
Torque: 440 kg-cm (32 ft-Ib, 43 N'm)
(c} Check that the pulley bracket moves smoothly.

TEMPORARILY INSTALL TIMING BELT
NOTICE: The engine should be cold.

(8 Using the crankshaft puliey bolt, turn the crankshaft
and position the key groove of the crankshaft timing
pulley upward.
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EM8034

EM8010

EM8009

EMBO35
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{b) Remove any oil or water on the crankshaft pulley, oil
pump pulley, water pump pulley, No.1 idler pulley,
No.2 idler pulley, and keep them clean.

{c) Install the timing belt on the crankshaft timing pulley,
oil pump pulley, No.2 idler pulley, water pump pulley
and No.1 idler pulley.

HINT (When re-using timing belt): Align the matchmarks
of the crankshaft timing pulley and timing belt, and install
the belt with the arrow pointing in the direction of engine
revolution.

INSTALL TIMING BELT GUIDE
Install the guide, facing the cup side outward.

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.

INSTALL CRANKSHAFT PULLEY

(a) Align the pulley set key with the key groove of the
pulley, and slide on the puliey.

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

INSTALL CAMSHAFT TIMING PULLEYS

(a) Using a wrench, turn and align the groove of the
camshaft with the drilled mark of the No.1 camshaft
bearing cap.
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10.

11.

(b) Slide the timing pulley onto the camshaft, facing
mark “S”" upward.

(c)  Align the pin holes of the camshaft and timing pulley,
insert the knock pin.

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

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

HINT (On vehicle for intake camshaft timing pulley):
® Use SST.

SST 09249-63010

® Use a torque wrench with a fulcrum length of 340 mm
(13.39 in).

Torque:

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) Turn the camshaft, and align the timing marks of the
camshaft timing pulleys and No.3 timing belt cover.

INSTALL TIMING BELT

HINT (When re-using timing belt):
® 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-48)
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12,

13.

® Align the matchmarks of the timing belt and camshaft
timing puileys.

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

(b) Install the timing belt, insure that there is tension bet-
ween the crankshaft timing pulley and intake
camshaft timing pulley.

SET TIMING BELT TENSIONER

(a) Using a press, slowly press in the push rod using 100
— 1,000 kg (220 - 2,205 |b, 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 (13ft-Ib, 18 N'm)

NOTICE: To apply the correct torque, apply the tor-
que 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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14.

(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.

180 kg-cm (13 ft-Ib, 18 N'm)

(e) While pushing the tensioner, alternately tighten the
two bolts.

210 kg-cm (15 ft-Ib, 21 N-m)

Torque:

Torque:

(f) Remove the 1.27 mm hexagon wrench from the ten-
sioner.

(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.

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

Torque: 180 kg-cm (13 ft-Ib, 18 N:m)

NOTICE: To apply the correct torque, apply the tor-
que 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 push rod 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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24,

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

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

Torque: 530 kg-cm (38 ft-lb, 52 N'm)

INSTALL SPARK PLUGS

Torque: 180 kg-cm (13 ft-lb, 18 N'm)

INSTALL CYLINDER HEAD COVER

3S-GE (See step 7 on page EM-131)
3S-GTE (See step 7 on page EM-140)

(3S-GTE)
INSTALL THROTTLE BODY
(See steps 2 to 7 on page FI-172 and 173)

(3S-GTE)
INSTALL EGR VALVE AND PIPE
(See step 19 on page EM-143)

(3S-GTE)
INSTALL EGR VACUUM MODULATOR
(See step 20 on page EM-143)

(3S-GTE)
INSTALL INTERCOOLER
(See steps 11 to 13 on page TC-16)

(3S-GE)
INSTALL AIR INTAKE CHAMBER
(See step 15 on page EM-132)

INSTALL ALTERNATOR
3S-GE (See step 26 on page EM-136)
3S-GTE (See step 30 on page EM-146)
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ADJUSTMENT OF VALVE TIMING

1. REMOVE ALTERNATOR
3S-GE (See step 2 on page EM-101)
3S-GTE (See step 3 on page EM-108)

2. (3S-GE)
REMOVE AIR INTAKE CHAMBER
(See step 13 on page EM-105)

3. (3S-GTE)
REMOVE INTERCOOLER
(See steps 4 to 6 on page TC-9)

4. REMOVE SPARK PLUGS A

5. REMOVE NO.2 TIMING BELT COVER
(See step 10 on page EM-46)

— 6. CHECK CAMSHAFT TIMING PULLEY MARKS

(@) 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.

EM8093

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

EM8005

® |f there is more than one timing pulley tooth bet-
ween the timing marks, realign the timing marks in
accordance with step 11.

® If the timing marks are aligned or the difference is
less than one timing pulley tooth, proceed to step
12.

7. (3S-GTE)
‘ REMOVE EGR VACUUM MODULATOR
Less than one tooth (See step 13 on page EM-111)

EM2470
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8. (3S-GTE)
REMOVE EGR VALVE AND PIPE
(See step 14 on page EM-111)

9. (3S-GTE)
REMOVE THROTTLE BODY
(See steps 5 to 10 on pages FI-170 and 171)

10. REMOVE CYLINDER HEAD COVER
3S-GE (See step 21 on page EM-106)
3S-GTE (See step 26 on page EM-114)

11. ADJUST CAMSHAFT TIMING PULLEY TIMING
MARKS

(a} Remove the two bolts and timing beit tensioner.

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

(c) Rotate the camshaft with a wrench and align the
alignment marks of the camshaft timing pulley and
No.3 timimg belt cover.

(d) Reinstall the timing belt, insure that there is tension
between the crankshaft timing pulley and intake
camshaft timing pulley.

NOTICE: Install the timing belt when the engine is
cold.
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12.

(e) Install the timing belt tensioner with the two bolts.
(See steps 12 and 13 on page EM-56)

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

(f)  Turn the crankshaft pulley two revolutions from TDC
to TDC.

NOTICE: Always turn the crankshaft clockwise.

(g0 Check that each pulley aligns with the timing marks
as shown in the figure

() Check the push rod clearance of the timing belt ten-
sioner. (See step is on page EM-58)

CHECK VALVE TIMING

(a) Using a wrench, turn and align the groove of the
camshaft with the drilled mark of the No.1 camshaft
bearing cap.

NOTICE: Always 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 intake and
exhaust sides.

If the crankshaft pulley movement is within = 2.4 mm
(0.094 in) of TDC it is correct.

If it is greater than 2.4 mm (0.094 in.), go back to step 11.
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13. ADJUST VALVE TIMING

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

HINT (On vehicle for intake camshaft timing pulley): Use
SST.

SST 09249-63010

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

(b) Check that the camshaft grooves are aligned with
the drilled mark of the No.1 camshaft bearing cap.

(c) Using a magnetic finger, remove the knock pin from
the pin hole of the camshaft timing pulley.

(d) 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.

(e} Select one overlapped hole of the camshaft and tim-
ing pulley, and insert the match pin into it.

HINT:

® if there is not an overlapped hole, rotate the crankshaft
a little and insert the pin into the nearly overlapped hole.

® By changing the pin hole to the next one, the crankshaft
pulley angle can be adjusted by approx. 2°.

® By changing the pin hole to the next two, the crankshaft
pulley angle can be adjusted by approx. 5°.
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Fulcrum
Length
340 mm

EMB261

EM8094
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15.

16.

17.

18.

19.

20.

21,

22,

(f) Hold the hexagonal wrench head portion of the
camshaft with a wrench, and install the pulley bolit.

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

HINT (On vehicle for intake camshaft timing pulley):
® Use SST.

SST 09249-63010

® 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.

(@) Turn the crankshaft clockwise two revolutions from
TDC to TDC.

(h) Recheck the valve timing.
(See step 12 on page EM-61)

REINSTALL NO.2 TIMING BELT COVER
(See step 15 page EM-57)

REINSTALL SPARK PLUGS
Torque: 180 kg-cm (13 ft-lb, 18 N‘m)

REINSTALL CYLINDER HEAD COVER
3S-GE (See step 7 on page EM-131)
3S-GTE (See step 7 on page EM-140)

(3S-GTE)
REINSTALL THROTTLE BODY
(See steps 2 to 7 on pages FI-172 and 173)

(3S-GTE)
REINSTALL EGR VALVE AND PIPE
(See step 19 on page EM-143)

(3S-GTE)
REINSTALL EGR VACUUM MODULATOR
(See step 20 on page EM-143)

(3S-GTE)
REINSTALL INTERCOOLER
(See steps 11 to 13 on page TC-16)

(3S-GE) :
REINSTALL AIR INTAKE CHAMBER
(See step 15 on page EM-132)

REINSTALL ALTERNATOR
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CYLINDER HEAD (5S-FE)
COMPONENTS

EGR Valve and Vacuum Modulator

EGR VSV & Gasket

Throttle Body
Fuel

Puisation ;
lntak_e Damper 180(13,18) | @ @ Gasket
Manitod oG] 9 %

Cold Start Injector
@B !

R A ‘ o L]
Gask e s %
as et% # Gasket Cold Start Injector Pipe
Air Pipe i Injector and Delivery Pipe Adjusting Shim
” = Valve Lifter
Intake ?, = nsulator @/ Keeper
gltaar;lifold Cylinder Head %,—Grommet é,,&’///_//Spring Retainer
@& ) Cover () > Valve Spring
Gasket

® Oil Seal

Spring Seat

@ Vaive Guide Bushing
Valve

190 (14, 19)

Camshaft Bearing Cap
Camshaft Gear Spring

Camshaft Sub-Gear See page EM-87
® Oil Seal 1st 500 (36, 49) Distributor
Wave Washer 2nd Turn 90°
Snap Ring

Engine Hanger

Tk — Oil Pressure
G4 Switch

Cylinder Head

o

S

No. 3 timing
Belt Cover

Water Outlet

Water By-Pass Pipe
& Cylinder Head Gasket

Alternator SN
Bracket 3 ®

Engine Hanger

& Gasket
Exhaust Manifold

Exhaust
Manifold
Upper
Heat
Insulator

Exhaust Manifold

Lower Heat

Insulator & Gasket
: Retainer

Catalytic Converter Cushi

Heat insulator ushion

. Catalytic Converter
Catalytic Converter

Stay Catalytic Converter

Heat Insulator

lkg-cm {ft-Ib, N-m) |: Specified torque
@ Non-reusable part

EM7829
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CHO812

EM7552

EM7553

EM7554

REMOVAL OF CYLINDER HEAD
(See page EM-64)

1.
2.

DRAIN ENGINE COOLANT
REMOVE ALTERNATOR

(a} Loosen the pivot bolt and adjusting lock bolt.
(b) Loosen the adjusting bolt, and remove the drive belt.

(c) Disconnect the alternator connector.

({dl Remove the nut, and disconnect the alternator wire.

(e} Remove the pivot bolt, adjusting lock bolt and alter-
nator.

REMOVE DISTRIBUTOR

REMOVE EXHAUST MANIFOLD AND CATALYTIC
CONVERTER ASSEMBLY

(a} Disconnect the oxygen sensor connector.

{(b) Remove the six bolts and manifold upper heat insula-
tor.

{c} Remove the two bolts, two nuts and catalytic con-
verter stay.

(dd Remove the six nuts, the exhaust manifold and
catalytic converter assembly.
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EM7623
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5.

SEPARATE EXHAUST MANIFOLD AND CATALYTIC
CONVERTER

Remove the following parts:

(1) Five bolts
{2) Manifold lower heat insulator
(3) Eight bolts

(4) Two catalytic converter heat insulators

(58) Three bolts and two nuts
(6) Exhaust manifold

(7) Gasket
{8) Retainer
(9) Cushion

(10) Catalytic converter

REMOVE WATER OUTLET

(a) Disconnect the following connectors:
® Water temperature sender gauge connector
® Water temperature sensor connector
® Cold start injector time switch connector

(b) Disconnect the following hoses:
(1)  Upper radiator hose
(2) Water by-pass pipe hose
(3) Heater water hose
(4) ISC water by-pass hose
(5) Two EVAP BVSV vacuum hoses

(c) Remove the two bolts, water outlet and gasket.
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6. REMOVE WATER BY-PASS PIPE

(a) (w/ QOil Cooler)
Remove the oil cooler heat protector
(See step 5 on page LU-16)

(b) Disconnect the following hoses:
(1) ISC water by-pass hose
(2) Heater water hose

) ' g (3) (w/ Oil Cooler)
Two oil cooler water by-pass hoses

EM7791

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

(d) Remove the O-ring from the water by-pass hose.

EM7792

7. REMOVE THROTTLE BODY
(See steps 6 to 9 on pages Fi-159 and 160)

8. REMOVE COLD START INJECTOR PIPE
(See step 3 on page FI-118)

9. REMOVE COLD START INJECTOR
(See steps 2 and 4 on pages FI-118 and 119)

10. REMOVE EGR VALVE AND VACUUM MODULATOR
(a} Remove the following hoses:
(1) Two vacuum hoses from EGR VSV
(2) Vacuum hose from charcoal canister

(2)

EM7760

(b) Loosen the union nut of the EGR pipe, and remove
two bolts, the EGR valve, vacuum modulator, vacuum
hoses assembly and gasket.

EM7624
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11. REMOVE AIR TUBE
(a) Disconnect the following hoses:

{1} Air hose from intake manifold
(2} (w/ A/C)
Air hose from A/C ASV

(3) Two air hoses from PS pump

EM7812

(b) Disconnect the engine wire clamp from the wire
bracket.

(¢} Remove the two bolts, wire bracket and air tube.

EM7254

12. DISCONNECT ENGINE WIRE GROUND STRAP FROM
INTAKE MANIFOLD

13. REMOVE EGR VSV

EM7255

14. REMOVE INTAKE MANIFOLD

(a) Disconnect the two wire clamps from the wire
brackets.

(b) Disconnect the wire clip from the accelerator bracket.
é‘(‘}"-:i

g =i
KL
=N

EM7555

(c} Remove the two bolts and manifold stay.

EM7256
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EM7761

Oil
Pressure
Switch

Alternator Ground Sfrap

Bracket
EM7762

15.

16.

17.

18.

19.

20.

21.

(d) Disconnect the vacuum sensing hose.

(e} Remove the six bolts, two nuts, intake manifold and
gasket.

REMOVE DELIVERY PIPE AND INJECTORS
(See steps 6, 8 and 9 on pages FI-135 and 136)

REMOVE CAMSHAFT TIMING PULLEY
(See steps 3 to 8 on pages EM-33 to 35)

REMOVE NO.1 IDLER PULLEY AND TENSION SPRING
(See step 13 on page EM-37)

REMOVE NO.3 TIMING BELT COVER
Remove the four bolts and timing belt cover.

NOTICE:

e Support the timing belt, so that the meshing of the
crankshaft timing pulley and timing belt does not
shift.

e Be careful not to drop anything inside the timing belt
cover,

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

REMOVE ENGINE HANGERS

Remove the bolt and engine hanger. Remove the two
engine hangers. Remove the ground strap.

REMOVE ALTERNATOR BRACKET
Remove the three bolts and alternator bracket.

REMOVE OIL PRESSURE SWITCH
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EM3241

1 2 3 4

EM7704

Knock Pin

EM3242

EM3243

22. REMOVE CYLINDER HEAD COVER

23.

Remove the four nuts, grommets, head cover and gasket.

HINT: Arrange the grommets in correct order, so that
they can be reinstalled into their original positions. This
minimizes any possibility of oil leakage due to reuse of
grommets.

REMOVE CAMSHAFTS

NOTICE: Since the thrust clearance of the camshaft
is small, the camshaft must be kept level while it is
being removed. If the camshaft is not kept level, the
portion of the cylinder head receiving the shaft thrust
may crack or be damaged, causing the camshaft to
seize or break. To avoid this, the following steps
should be carried out.

Remove exhaust camshaft

{a) Set the knock pin of the intake camshaft at 10 — 45°
BTDC of camshaft angle.

HINT: The above angle allows No.2 and No.4 cylinder
cam lobes of the exhaust camshaft to push their valve
lifters evenly.

(b) Secure the exhaust camshaft sub-gear to drive gear
with a service bolt.

Recommended service bolt:
Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 16 — 20 mm (0.63 - 0.79 in.)

HINT: When removing the camshaft, make certain that
the torsional spring force of the sub-gear has been elimi-
nated by the above operation.



ENGINE MECHANICAL — Cylinder Head (5S-FE) EM-71

EM3513

EM3514

EM3515

EM3516

EM3517

(c) Remove the two bolts and rear bearing cap.

(d) Uniformly loosen and remove the six bolts on the
No.1, No.2 and No.4 bearing cap in several passes in
the sequence shown.

NOTICE: Do not remove the No.3 bearing cap boits
at this stage.

{e)} Remove the No.1, No.2 and No.4 bearing caps.

(f}  Alternately loosen and remove the two bolts on the
No.3 bearing cap.

HINT:

® As two No.3 bearing cap bolts are loosened, check that
the camshaft being lifted out straight and level.

® |f the camshaft is not being lifted out straight and level,
retighten the two No.3 bearing cap bolts. Then reverse
the order of above steps from (f) to (a) and reset the
knock pin of the intake camshaft at 10 — 45° BTDC,
and repeat steps from (b) to {f) once again.

NOTICE: Do not pry on or attempt to force the

camshaft with a tool or other object.

(@) Remove the No.3 bearing cap and exhaust camshaft.

Remove intake camshaft

(@) Set the knock pin of the intake camshaft at 80 —
115° BTDC of camshaft angle.

HINT: The above angle allows the No.1 and No.3
cylinder cam lobes of intake camshaft to push their valve
lifters evenly.

(b) Remove the two bolts, front bearing cap and oil seal.
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EM3518

EM3518

EM3222

Boit (A)

EM3223

EM3224

24,

(c) Uniformly loosen and remove the bolts on the No.1,
No.3 and No.4 bearing cap in several passes in the
sequence shown.

NOTICE: Do not remove the No.2 bearing cap bolts
at this stage.

(d) Remove the No.1, No.3 and No.4 bearing caps.

(e) Alternately loosen and remove the two bolts on the
No.2 bearing cap.

HINT:

® As two No.2 bearing cap bolts are loosened, check that
the camshaft is being lifted out straight and level, after
breaking adhesion on the front bearing cap.

® If the camshaft is not being lifted out straight and level,
retighten the two No.2 bearing cap bolts. Reverse the
order of above steps from (e) to (a) and reset the knock
pin of the intake camshaft at 80 — 115° BTDC, and
repeat steps from (b) to (e) once again.

NOTICE: Do not pry on or attempt to force the
camshaft with a tool or other object.

(f/  Remove the No.2 bearing cap and camshaft.

DISASSEMBLE EXHAUST CAMSHAFT

(a) Mount the hexagonal wrench head portion of the
camshaft in a vise.

NOTICE: Be careful not to damage the camshaft.

(b) Insert a service bolt (A) into the service hole of the
camshaft sub-gear.

(c) Using a screwdriver, turn the sub-gear clockwise,
and remove the service bolt (B).

NOTICE: Be careful not to damage the camshaft.

(d) Using snap ring pliers, remove the snap ring.
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EM3225
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(e} Remove the following parts:
(1) Wave washer
(2) Camshaft sub-gear
(3) Camshaft gear spring

25. REMOVE CYLINDER HEAD

(@ Using SST, uniformly loosen and remove the ten
cylinder head bolts in several passes in the sequence
shown.

SST 09011-38121

NOTICE: Cylinder head warpage or cracking could
result from removing bolts in the incorrect order.

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

HINT: If the cylinder head is difficult to lift off, pry bet-
ween 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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DISASSEMBLY OF CYLINDER HEAD
(See page EM-64)

1. REMOVE VALVE LIFTERS AND SHIMS

HINT: Arrange the valve lifters and shims in correct
order.

2. REMOVE VALVES

(a) Using SST, compress the valve spring and remove
the two keepers.

SST 09202-70010

(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. 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.

EM7764

(b) Using a gasket scraper, remove all the gasket
material from the top surface of the cylinder block.

(c) Using compressed air, blow carbon and oil from the
bolt holes.

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

EM7763

REMOVE GASKET MATERIAL

A. 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.

B. 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.

EM3302

C. Clean valve guide bushings

| I 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
cylinder head.

INSPECT CYLINDER HEAD

Inspect for flatness

Using precision straight edge and feeier gauge, measure
the surfaces contacting the cylinder block manifolds for
warpage. ’

Maximum warpage:
Cylinder block side 0.05 mm (0.0020 in.)
Manifold side 0.08 mm (0.0031 in.)

If warpage is greater than maximum, replace the cylinder
head.

Inspect for cracks

Using a dye penetrant, check the combustion chamber,
intake ports, exhaust ports and cylinder block surface for
cracks.

If cracked, replace the cylinder head.

CLEAN VALVES

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

(b) Using a wire brush, thoroughly clean the valve.
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5.

INSPECT VALVE STEMS AND GUIDE BUSHINGS

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

Bushing inside diameter:
6.010 — 6.030 mm (0.2366 — 0.2374 in.)

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

Valve stem diameter:
Intake 5.970 — 5.985 mm
(0.2350 — 0.2356 in.)
Exhaust 5.965 — 5.980 mm
(0.2348 — 0.2354 in.)

(¢) Subtract the valve stem diameter measurement from
the guide bushing inside diameter measurement.

Standard oil clearance:
Intake 0.025 — 0.060 mm
(0.0010 — 0.0024 in.)
Exhaust 0.030 — 0.065 mm
(0.0012 — 0.0026 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 bushing
by hitting it with a hammer. Remove the snap ring.

HINT: Worap the tape approx. 8 mm (0.31 in.) from the
valve stem end.

NOTICE: Be careful not damage to the valve lifter
hole.

(b) Gradually heat the cylinder head to 80 — 100°C (176
- 212°F).
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A
EM3305

Both intake and exhaust

Bushing bore diameter mm (in.)

Bushing size

11.000 - 11.027
(0.4331 - 0.4342)

Use STD

11.050 - 11.077
(0.4350 - 0.4361)

Use O/S 0.05

EM3345

EM7825

(c) Using SST and a hammer, tap out the guide bushing.
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 11.027 mm (0.4341 in.), machine the bushing bore
to the following dimension:

11.050 — 11.077 mm (0.4350 — 0.4361 in.)

If the bushing bore diameter of the cylinder head is greater
than 11.077 mm (0.4361 in.), replace the cylinder 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 bushing
until the snap ring makes contact with the cylinder
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-77) 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 100.60 mm (3.9606 in.)
Exhaust 100.45 mm (3.9547 in.)

Minimum overall length:
Intake 100.1 mm (3.941 in.)
Exhaust 100.0 mm (3.937 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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INSPECT AND CLEAN VALVE SEATS

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

(b) Check the valve seating position.
Apply a thin coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate the valve.

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

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

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

® Check that the seat contact is in the middie 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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10.

(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 squareness is greater than maximum, replace the valve
spring.

(b} Using vernier calipers, measure the free length of the
valve spring.

Free length: 45.0 mm (1.772 in.)

If the free length is not as specified, replace the valve
spring.

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

Installed tension:
16.7 — 19.3 kg (36.8 — 425 |b, 164 — 189 N)
at 34.7 mm (1.366 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 V-blocks.

(b) Using a dial indicator, measure the circle runout at
the center journal.

Maximum circle runout: 0.04 mm (0.0016 in.)

If the circle runout is greater than maximum, replace the
camshaft.
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Inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
intake 35.310 — 35.410 mm
(1.3902 — 1.3941 in.)
Exhaust 35.560 — 35.660 mm
(1.4000 — 1.4039 in.)
Minimum cam lobe height:

intake 35.20 mm (1.3858 in.)
Exhaust 35.45 mm (1.3957 in.)

If the cam lobe height is greater than minimum, replace
the camshaft.

inspect camshaft journals

Using a micrometer, measure the journal diameter.

26.959 — 26.975 mm
(1.0614 — 1.0620 in.)

If the journal diameter is not as specified, check the oil
clearance.

Journal diameter:

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 gear spring

Using vernier calipers, measure the free distance between

the spring end.
Free distance: 22.5 — 22.9 mm (0.886 — 0.902 in.)

If the free distance is not as specified, replace the gear
spring.

inspect camshaft journal oil clearance
(a) Clean the bearing caps and camshaft journals.
(b) Place the camshafts on the cylinder head.

{c) Lay a strip of Plastigage across each of the camshaft
journals.
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(d) Install the bearing caps.
(See step 4 on pages EM-89 to 91)

Torque: 190 kg-cm (14 ft-iIb, 19 N'm)
NOTICE: Do not turn the camshaft.

(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: 0.10 mm (0.0039 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

(@) Install the camshafts.
(See step 4 on pages EM-89 to 91)

(b) Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.

Standard thrust clearance:
Intake 0.045 — 0.100 mm
(0.0018 — 0.0039 in.)
Exhaust 0.030 — 0.085 mm
(0.0012 - 0.0033 in.)

Maximum thrust clearance:
{ntake 0.12 mm (0.0047 in.)
Exhaust 0.10 mm (0.0039 in.)

If the thrust clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps and
cylinder head as a set.
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11.

12.

Inspect camshaft gear backlash

(a) Install the camshafts without installing the exhaust
cam sub-gear.
(See step 4 on pages EM-89 to 91)

(b) Using a dial indicator, measure the backlash.

Standard backlash: 0.020 ~ 0.200 mm
(0.0008 — 0.0079 in.)

Maximum backlash: 0.30 mm (0.0188 in.)

if the backiash is greater than maximum, replace the
camshafts.

INSPECT VALVE LIFTERS AND LIFTER BORES

(a@@ Using a caliper gauge, measure the lifter bore
diameter of the cylinder head.

Lifter bore diameter: 28.000 — 28.021 mm
(1.1024 — 1.1032 in.)

(b) Using a micrometer, measure the lifter diameter.

Lifter diameter: 27.975 — 27.985 mm
(1.1014 — 1.1018 in.)

(c) Subtract the lifter diameter measurement from the
lifter bore diameter measurement.

Standard oil clearance: 0.015 — 0.046 mm
(0.0005 — 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

Using precision straight edge and feeler gauge, measure
the surface contacting the cylinder head for warpage.

Maximum warpage: 0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the manifold.
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ASSEMBLY OF CYLINDER HEAD
(See page EM-64)

HINT:

® Thoroughly clean all parts to be assembled.

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

® Replace all gaskets and oil seals with new ones.

EM7710

1. INSTALL VALVES
(@) Using SST, push in a new oil seal.
SST 09201-41020

Intake Exhaust HINT: The intake valve oil seal is brown and the exhaust

EM2312

(1
(2)
(3)
(4)

EM7559

EM3308

valve oil seal is black.

(b) Install the following parts:

Valve

Spring seat
Valve spring
Spring retainer

(c) Using SST, compress the valve spring and place the
two keepers around the valve stem.

SST 09202-70010
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(d) Using a plastic-faced hammer, lightly tap the valve
stem tip to assure proper fit.

N
\\ EM3306

2. 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
(See page EM-64)

1.
A.

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.

Instalf cylinder head boits

HINT:
® The cylinder head bolts are tightened in two
progressive steps (steps (b) and (d)).

® 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.

(b) Using SST, install and uniformly tighten the ten
cylinder head bolts in several passes in the sequence
shown.

SST 09011-38121
Torque: 500 kg-cm (36 ft-lb, 47 N-m)

If any one of the cylinder head bolts does not meet the
torque specification, replace the cylinder head bolt.

(¢} Mark the front of the cylinder head bolt head with
paint.

(d) Retighten the cylinder head bolts 90° in the numeri-
cal order shown.

(e) Check that the painted mark is now at a 90° angle to
front.
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Bolt (B)

EM3226

2.

INSTALL SPARK PLUG TUBES

(a) Clean the cylinder head tube holes of any residual
adhesive, oil or foreign particles. Remove any oil with
kerosene or gasoline.

(b) Screw the threads of the spark plug tube coated with
adhesive into the cylinder head.

(c) Using the spark plug tube nut and a 30 mm socket
wrench, tighten the spark plug tubes.

Torque: 400 kg-cm (29 ft-lb, 39 N'm)

ASSEMBLE EXHAUST CAMSHAFT

(a) Mount the hexagonal wrench head portion of the
camshaft in a vise.

NOTICE: Be careful not to damage the camshaft.

(b) Install the following parts:
(1) Camshaft gear spring
(2) Camshaft sub-gear
(3) Wave washer
HINT: Align the pins on the gears with the spring ends.

(c) Using snap ring pliers, install the snap ring.

{d) Insert a service bolt (A) into the service hole of the
camshaft sub-gear.

(e) Using a screwdriver, align the holes of the camshaft
main gear and sub-gear by turning camshaft sub-
gear clockwise, and install a service bolt (B).

NOTICE: Be careful not to damage the camshaft.



ENGINE MECHANICAL — Cylinder Head (5S-FE) EM-89

EM3373

EM7727

EM3280

4.

INSTALL CAMSHAFTS

NOTICE: Since the thrust clearance of the camshaft
is small, the camshaft must be kept level while it is
being installed. If the camshaft is not kept level, the
portion of the cylinder head receiving the shaft thrust
may crack or be damaged, causing the camshaft to
seize or break. To avoid this, the following steps
should be carried out.

’

Install intake camshaft

(a} Apply MP grease to the thrust portion of the
camshaft.

(b) Place the intake camshaft at 80 ~ 115TDC of
camshaft angle on the cylinder head.

HINT: The above angle arrows the No.1 and No.3
cylinder cam lobes of the intake camshaft to push their
valve lifters evenly.

(c) Apply seal packing to the No.1 bearing cap as shown.
Seal packing: Part No. 08826-00080 or equivalent

(d) Install the bearing caps in their proper locations.

(e} Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(f)  Install and uniformly tighten the ten bearing cap bolts
in several passes in the sequence shown.

Torque: 190 kg-cm (14 ft-ib, 19 N-m)
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(g Apply MP grease to a new oil seal lip.

(h) Using SST, tap in the oil seal.
SST 09223-46011

Install exhaust camshaft

(@) Set the knock pin of the intake camshaft at 10 — 45°
BTDC of camshaft angle.

HINT: The above angle arrows show the No.2 and No.4
cylinder cam lobes of the exhaust camshaft to push their
valve lifters evenly.

(b) Apply MP grease to the thrust portion of the
camshaft.

(c) Engage the exhaust camshaft gear to the intake
camshaft gear by matching the timing marks on each
gear.

(d) Roll down the exhaust camshaft onto the bearing
journals while engaging gears with each other.

NOTICE: There are also assembly reference marks on
each gear as shown in the illustration. Do not use
these marks.

(e} Turn the intake camshaft clockwise or counterclock-
wise little by little until the exhaust camshaft sits in
the bearing journals evenly without rocking the
camshaft on the bearing journals.

NOTICE: Itis very important to replace the camshaft
in the bearing journals evenly while tightening bearing
caps in the subsequent steps.

(f) Install the bearing caps in their proper location.
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(g Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(h) Install and uniformly tighten the ten bearing cap bolts
in several passes in the sequence shown.

Torque: 190 kg-cm (14 ft-lb, 19 N-m)

() Remove the service bolt (B).

CHECK AND ADJUST VALVE CLEARANCE
(See page EM-13)

Turn the camshaft and position the cam lobe upward, and
check and adjust the valve clearance.

Valve clearance (Cold):
Intake 0.19 — 0.29 mm (0.007 — 0.011 in.)
Exhaust 0.28 — 0.38 mm (0.011 — 0.015 in.)

INSTALL SEMI-CIRCULAR PLUGS

(a) Remove any old packing (FIPG) material.

{b) Apply seal packing to the semi-circular plug groove.
Seal packing: Part No. 08826-00080 or equivalent

{c) Install the two semi-circular plugs to the cylinder
head.
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7.

10.

11.

12.

13.

14.

INSTALL CYLINDER HEAD COVER
(a) Remove any old packing (FIPG) material.

(b) Apply seal packing to the cylinder head as shown in
the figure.

Seal packing: Part No. 08826-00080 or equivalent

(c) Install the gasket to the head cover.

(d) Install the head cover with the four grommets and
nuts. Uniformly tighten the nuts in several passes.

Torque: 180 kg-cm (13 ft-Ib, 18 N'm)

HINT: Install the grommets so that its markings are as
shown in the illustration. Then install the grommet to its
original position.

INSTALL OIL PRESSURE SWITCH

Apply adhesive to two or three threads.

Adhesive: Part No. 08833-00080, THREE BOND
1324 or equivalent

INSTALL ALTERNATOR BRACKET

Install the alternator bracket with the three bolts.

Torque: 425 kg-cm (31 ft-Ib, 42 N-m)

INSTALL ENGINE HANGERS

Install the engine hanger with the bolt. Install the two
engine hangers. Install the ground strap.

Torque: 250 kg-cm (18 ft-lb, 25 N'm)

INSTALL NO.3 TIMING BELT COVER
Install the timing belt cover with the four bolts.
Torque: 80 kg-cm (69 in.-lb, 7.8 N'm)

INSTALL NO.1 IDLER PULLEY AND TENSION SPRING
(See step 4 on page EM-40)

INSTALL CAMSHAFT TIMING PULLEY
(See steps 9 to 16 on pages EM-41 to 44)

INSTALL INJECTOR AND DELIVERY PIPE
(See steps 1, 2 and 4 on pages FI-138 to 140)
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15.

16.
17.

18.

INSTALL INTAKE MANIFOLD

(a) Install a new gasket and the intake manifold with the
six bolts and two nuts. Uniformly tighten the bolts
and nuts in several passes.

Torque: 195 kg-cm (14 ft-lIb, 19 N-m)
(b) Connect the vacuum sensing hose.

(c) Install the manifold stay with the two bolts.

Torque:
12 mm head bolt 195 kg-cm (14 ft-lb, 19 N'm)
14 mm head bolt 425 kg-cm (31 ft-lb, 42 N-m)

(d) Connect the two wire clamps to the wire bracket.
{e) Connect the wire clip to the accelerator bracket.

INSTALL EGR VSV

INSTALL ENGINE WIRE GROUND STRAP TO INTAKE
MANIFOLD

INSTALL AIR TUBE

{a) Install the air tube and wire bracket with the two
bolts.

{b) Connect the engine wire clamp to the engine wire.
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19.

20.

21,

22,

23.

(c) Connect the following hoses:
(1) Air hose (from intake manifold)

(2) (w/ A/C)
Air hose (from A/C ASV)

(3) Two air hose (from PS pump)

INSTALL EGR VALVE AND VACUUM MODULATOR

(a) Install @ new gasket and the EGR valve with the union
nut and two bolts.

Torque:
Union nut 600 kg-cm (43 ft-1b, 59 N'm)
Bolt 130 kg-cm (9 ft-lb, 13 N'm)

{b) Install the EGR modulator to the clamp.

(c) Connect the following hoses:

{1) Vacuum hose (from Q port of EGR vacuum
modulator) to G port of EGR VSV

(2) Vacuum hose (from EGR valve) to E port of EGR
VSV

{3) Vacuum hose to charcoal canister

INSTALL COLD START INJECTOR
(See steps 1 and 3 on page FI-120)

INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-120)

INSTALL THROTTLE BODY
(See steps 2 to 5 on page FI-162)

INSTALL WATER BY-PASS PIPE
(a) Install a new O-ring to the by-pass pipe.
{b} Apply soapy water on the O-ring.

{c) Install a new gasket and the by-pass pipe with the
two nuts and two boits.

Torque(Nut): 95 kg-cm (82 in.-ib, 9.3 N'm)
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EM-95

EM77391

EM7623

(4)

EM7622

(5)

/ ">

/ %*—-,——(4)
e
Q (2)

EM7811

(d) Connect the following hoses:

(1)
(2)
(3)

ISC water by-pass hose
Heater water hose

(w/ Oil Cooler)
Two oil cooler water by-pass hoses

(e) {w/ Oil Cooler)
Install the oil cooler heat protector.
(See steps 3 on.page LU-18)

24. INSTALL WATER OUTLET

(a) Installa new gasket and the water outlet with the two
bolts.

Torque:

150 kg-cm (11 ft-Ib, 156 N-m)

(b) Connect the following hoses:

(1)
(2)
(3)
(4)
(5)

(6)

Upper radiator hose
Water by-pass pipe hose
Heater water hose

ISC water by-pass hose

EVAP BVSV vacuum hose (from P port of throt-
tle body)

EVAP BVSV vacuum hose (from charcoal
canister)

(c) Connect the following connectors:

® Water temperature sender gauge connector

® Water temperature sensor connector

® Cold start injector time switch connector

25. ASSEMBLE EXHAUST MANIFOLD AND CATALYTIC
CONVERTER

Assemble the following parts:

(1)
(2)
(3)
(4)
(5)
(6)
Torque:

Catalytic converter

Cushion

Retainer

Gasket

Exhaust manifold

Three bolts and two nuts

300 kg-cm (22 ft-lb, 29 N-m)
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EM7759

EM7554

EM7553

EM7552

CHOB812

26.

27.

28.

(7) Two converter heat insulators
(8) Eight bolts

(9) Manifold lower heat insulator
(10) Five bolts

INSTALL EXHAUST MANIFOLD AND CATALYTIC
CONVERTER ASSEMBLY

(a) Install a new gasket, the exhaust manifold and
catalytic converter assembly with the six new nuts.
Uniformly tighten the nuts in several passes.

Torque: 500 kg-cm (36 ft-Ib, 49 N-m)

(b) Install the catalytic converter stay with the two bolts
and two new nuts.

Torque: 425 kg-cm (31 ft-lb, 42 N'm)

(c) Install the manifold upper heat insulator with the six
bolts.

(d} Connect the main oxygen sensor connector.

INSTALL DISTRIBUTOR
(See steps 1 to 4 on page 1G-14)

INSTALL ALTERNATOR

(a) Mount the alternator on the alternator brackets with
the pivot bolt and adjusting lock bolt.

(b) Install the drive belt.
{c) Connect the alternator connector.
(d) Connect the alternator wire with the nut.
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29.
30.
31.

32.

FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LEAKS

ADJUST IGNITION TIMING (See page EM-14)

Ignition timing:
10° BTDC @ idle
{w/ Terminals TE1 and E1 connected)

RECHECK ENGINE COOLANT LEVEL AND OIL LEVEL
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CYLINDER HEAD (3S-GE and 3S-GTE)
COMPONENTS (3S-GE)

Air Tube

ACIS Valve

¢ Gasket

Intake Manifold

RH Rear Engine
Hanger
(C

& Gasket

Cold Start Injector

0 Gasket

Valve

. o———— —Adjusting Shim
Lifter ) 9
ACIS Vacuum Tank Keeper
ACIS VSV, Fuel Pressure /@ % Seal Wash \@'/S .p Retai
VS8V and Bracket asher @——Spring Retainer
e & Gasket %———Valve Spring
Cylinder Head Cover gpring—e
eat o—— & Snap Ri Distri
6\0 nap Ring istributor
Intake Camshaft & Valve Guide

Camshaft Bearing " Bushin

Cap \® Exhaust Camshaft & 9

& Camshaft Qil /® Mpege EM-138 p ? B
Seal 1st 500 (36, 49) W

2nd Turn 90°

Cylinder
i Head

Intake
Manifold

Stay
o

@ Cylinder Head

Gasket Exhaust

Manifold
Heat Insulator

No.1 Alternator Stay 6,
Exhaust

Manifold

No.2 Alternator

Stay S & i
9
Exhaust Manifold 5 Exhaust
Stay ® Manifold
/ Stay
lkg-cm (ft-Ib, N-m) |: Specified torque

¢ Non-reusabie part EMB262
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COMPONENTS (3S-GTE)

EGR Valve and Pipe

LH Engine Hanger

- k

Intercooler Protector

V! %NO.Z Air Tube
Intercooler X P
Intercooler Cool ® Gasket =& Gasket
Air Inlet .
¥ intake Air Connector

Vacuum & Gasket e §om
Pipe ﬁ z @S”.‘

Throttle f e Distributor

Body ¢

Intake Air
Connector Stay

Modulator
and VSV
Water
Outlet
RH Front & Gasket
Engine | 530 (38, 52) |
Hanger

Exhaust Manifoid

Exhaust Manifold

No.1 Heat Insulator

Alternator

Bracket Oil Filter

Relief Valve
¢ Gasket
\

D Turbocharger Heat

‘/\ Insulator
Water =

@ Air Connector
/© 0il Cooler ¢,
& O-Ring * Gasket%

T2 T
Turbocharger .
Stay ‘ '
L
No.2
Alter T

. .4
nator urbine Outlet

Plate
Washer

Turbocharger

'o— 650 (47, 64) |
(ﬁ I____—co Turbine Qutlet Elbow

Heat Insulator
& Gasket

Stay Elbow Heat
Insulator
Catalytic
Converter o o
Heat Catalytic
Insulator N2 Converter
Stay
Catalytic
Catalytic Converter
Converter Heat
Eg-cm {ft-lb, N°-m) I: Specified torque Stay Insulator

€ Non-reusable part EM8263
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COMPONENTS (3S-GTE) (Cont'd)

No.1 Air Pipe

195 (14, 19)

—

i

@‘§\
Intake

T-VIS Vacuum Tank, T-VIS VSV
Turbocharging Pressure VSV
and Bracket

(EF———® Gasket

Cold Start
g Injector

Cold Start——@¢3€9
Injector Pipe € Gasket

e
’ S0

Delivery Pipe
and Injector

Intake

| |
Manifold nsulator
@ Gasket
T-VIS Valve
@ Gasket
Seal Washer

Manifold
Stay Cylinder Head Cover
@
o———— Adjusting Shim
Gasket @—————Valve Lifter
Exhaust Camshaft "3 Keeper
190 {14, 19) @& —— Spring Retainer
Valve Spring

Camshaft Bearing Cap
€ Camshaft

& ———Spring Seat

Oil Seal

See page EM-138

% € Snap Ring
® Vvalve Guide

1st 500 (36, 49)
2nd Turn 90°

RH Rear Engine Hanger

No.3 Timing Belt

Cover

[kg-cm (ft-Ib, N-m) |: Specified torque
€ Non-reusable part

3 Bushing

Gasket

EMB264
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CYLINDER HEAD (3S-GTE)
COMPONENTS

EGR Vaive and Pipe

No. 4 Air Tube

¢ Gasket

¥ & Gasket

Vacuum = & Gasket g i Intake Air
i [ a” Connector
Pipe Throttle gﬁ,(:\q% A
EGR Body T
Vacuum Intake Air o
Modulator Connector Stay ? Distributor
and s d
VSV Spacer——ﬂ

Water
Outlet
and
Housing

€ Gasket

530 (38, 52) S

RH Front @L .
& Gasket

Engine Hanger

Exhaust Manifold
@ — Exhaust Manifold

) ~ Heat Insulator

Turbocharger Heat
Insulator

Air Connector

6 \'L‘ Oil Cooler

@ O-Ring & Gasket
©——— @ Gasket

2
Turbocharger )
Stay L)

Turbine Outlet Elbow
Heat Insulator

Turbocharger

650 (47, 64)
Turbine Qutlet Elbow

Heat Insulator
& Gasket

Cushion
Catalytic
Converter
Heat
Insulator
Catalytic
Converter

Stay Catalytic

Catalytic
Converter
Stay
S &
N ) i Converter
[kg-cm (ft-Ib, N-m) | : Specified torque 300 (22 29) | Heat

& Non-reusable part insulator EM9112
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COMPONENTS (Cont’d)

No. 1 Air Tube
Engine Wire 0 Gasket
Bracket T-VIS Vacuum Tank, T-VIS VSV
Turbocharging Pressure VSV
and Bracket Cold Start
& 8 Injector
&
Cold Start
Injector Pipe & Gasket

Delivery Pipe

195 (14, 19) l
and Injector

F—"5® i Intake
Manifold

& Gasket
T-VIS Valve
& Gasket

]

©@———— Seal Washer

Cylinder Heat Cover

Adjusting Shim
Valve Lifter

a— Keeper
intake Camshaft & Spring Retainer

% Exhaust Camshaft % Valve Spring

Camshaft Bearing Cap m = Spring Seat
& Camshaft g:»
Oil Seal % @ Snap Ring
& Valve Guide
S Bushing

Gasket

See page EM-64 Valve

1st 500 (36, 49)
2nd Turn 90° i%

Cylinder Head

@ Cylinder Head
Gasket

No.3 Timing Belt Cover

[kg-cm (ft-Ib, N-m) | : Spedified torque
¢ Non-reusable part EM9113
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REMOVAL OF CYLINDER HEAD (3S-GE)
(See page EM-98)

1. DRAIN ENGINE COOLANT

2. REMOVE ALTERNATOR

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

{(b) Disconnect the alternator connector.

(c) Remdve the two boits, disconnect the engine wire
from the brackets.

EM7986

(d) Remove the two boIts»and No.2 alternator bracket.

EM7987

(e} Remove the nut, and disconnect the alternator wire.
(f Remove the two bolts and alternator.

EM8152

3. REMOVE RH FRONT ENGINE HANGER AND NO.1
ALTERNATOR BRACKET

Remove the three bolts, engine hanger and alternator
bracket.

EM7988
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4. REMOVE EXHAUST MANIFOLD
(a) Remove the five bolts and heat insulator.

EMB8058

(b) Remove the three boits, nut and RH manifold stay.

’

EM7988

(c} Remove the two bolts and LH manifold stay.

EM7990

o~ (d) Remove the six nuts, exhaust manifold and two

ﬁ gaskets.

EM7891

5. REMOVE WATER OUTLET
(a) Disconnect the following connectors:
® \Water temperature sender gauge connector
® Water temperature sensor
® Cold start injector time switch connector
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(b) Disconnect the following hoses:
(1) Upper radiator hose
(2) Water by-pass hose from water by-pass pipe
(3) Water by-pass pipe hose from ISC valve
(4) Heater water hose

(2) (1)

EM7882

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

6. REMOVE 6IL PRESSURE SWITCH

EM7993

7. REMOVE WATER BY-PASS PIPE

i\ (a) Disconnect the following hoses:

o \) )j() (1) Water by-pass hose from ISC valve

(2) Water by-pass hose from cylinder block
(3) Two water by-pass hoses from oil cooler
(4) Heater water hose

EMBO60

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

8. REMOVE THROTTLE BODY
(See steps 6 to 9 on page FI-166)

/ EM8083

9. REMOVE AIR TUBE
(a) Disconnect the following hoses:

(1) Vacuum sensing hose from fuel pressure
regulator

(2) Two PS vacuum hoses

£MB021
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{3) Two vacuum hoses from air intake chamber

(4) Vacuum hose from vacuum pipe (from fuel
pressure VSV)

(b} Remove the two bolts and air tube.

»

EMB043

10. REMOVE INTAKE MANIFOLD STAY
Remove the two bolts and manifold stay

EM8022

11. REMOVE ACIS VACUUM TANK, ACIS VSV, FUEL
PRESSURE VSV AND BRACKET

(a) Disconnect the following connectors:
® Fuel pressure VSV connector
® ACIS VSV connector

(b) Disconnect the following hoses:

(1) Vacuum hose (from fuel pressure VSV) from
intake manifold

{2) Vacuum hose (from ACIS VSV) from ACIS
actuator

(3} Vacuum hose (from vacuum tank} from intake
manifold

EM8024
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EM8045

/ EM8040

EM8084

EMB041

EM8042

(c) Remove the three bolts, the ACIS vacuum tank, ACIS
VSV, fuel pressure VSV and bracket assembly.

12. REMOVE COLD START INJECTOR
(See steps 2 to 4 on pages FI-121 and 122)

13. REMOVE AIR INTAKE CHAMBER
(a} Remove the four bolts and No.2 chamber stay.

{b) Remove the six bolts, two nuts, air intake chamber
and gasket.

(c) Remove the two bolts and No.1 chamber stay.

14. REMOVE DISTRIBUTOR

15. REMOVE LH ENGINE HANGER
Remove the two bolts and engine hanger.
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16. REMOVE ACIS VALVE

Remove the two bolts and two nuts, ACIS valve and
gasket.

EMB046

17. REMOVE INTAKE MANIFOLD
/ A \\ (a) Remove the bolt, and disconnect the ground strap.
i ,\—-—\ y

\ (b) Disconnect the knock sensor connector.

Knock Sensor
=Connector

EM8023

(c) Remove the four bolts, three nuts, intake manifold
and gasket.

18. REMOVE RH REAR ENGINE HANGER
Remove the bolt and engine hanger.

EM8047

19. DISCONNECT ENGINE WIRE FROM CYLINDER HEAD
COVER

(a) Disconnect the four injector connectors

(b} Remove the two bolts, and disconnect the engine
wire from cylinder head cover

20. REMOVE DELIVERY PIPE AND INJECTORS
(See step 18 on page FI-143)

EM8048

21. REMOVE CYLINDER HEAD COVER

Remove the ten screws, seal washers, head cover and two
gaskets.

\
\ EM8049
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22. REMOVE CAMSHAFT TIMING PULLEYS
(See steps 10 to 13 on pages EM-46 and 47)

23. REMOVE NO.1 IDLER PULLEY
(See step 18 on page EM-50)

24. REMOVE NO.3 TIMING BELT COVER
(See step 29 on page EM-114)

25, REMOVE INTAKE AND EXHAUST CAMSHAFTS
(See step 30 on page EM-114)

26. REMOVE CYLINDER HEAD
(See step 31 on page EM-115)
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REMOVAL OF CYLINDER HEAD (3S-GTE)
(See pages EM-99 and 100)

1. DRAIN ENGINE COOLANT

2. REMOVE INTERCOOLER
(See steps 4 to 6 on page TC-9)

- 3. REMOVE ALTERNATOR

(a) Loosen the idler pulley bolt and adjusting bolt, and
remove thée drive belt.

(b) Disconnect the alternator connector from the lead
wire.

{c) Remove the two bolts, disconnect the engine wire
from the brackets.

CHO0841

(d Remove the two bolts and No.2 alternator bracket.

{e) Remove the nut, and disconnect the alternator wire.
{ff Remove the two bolts and alternator.

CHO0843
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EM7892

EM7960

EM7981

EM7962

EM7963

4,

REMOVE RH FRONT ENGINE HANGER AND NO.1
ALTERNATOR BRACKET

Remove the three bolts, engine hanger and alternator
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 converter.
Remove the gasket, retainer and cushion.

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



EM-110 ENGINE MECHANICAL — Cylinder Head (3S-GE and 3S-GTE)

6. REMOVE TURBOCHARGER
(See steps 7 to 12 on pages TC-9 to 11)

7. REMOVE THROTTLE BODY
(See steps 5 to 10 on pages FI-170 and 171)

8. REMOVE COLD START INJECTOR
(See steps 2 to 4 on pages FI-124 and 125)

9. REMOVE EXHAUST MANIFOLD

(a) Remove the seven nuts, exhaust manifold and
* gasket.

NN EM7893

(b) Remove the bolt, nut and heat insulator.

10. REMOVE DISTRIBUTOR

11. REMOVE NO.2 AIR TUBE
(a) Disconnect the air hose from the No.1 air tube.
{(b) Remove the bolt and No.1 air tube.

EM7895

12. REMOVE LH ENGINE HANGER
Remove the two bolts and engine hanger.

EM7896
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EM7897

EM7903

~J EM7898

EM7898

13. REMOVE EGR VACUUM MODULATOR AND VSV
(a) Disconnect the EGR VSV connector.
(b) Disconnect the following vacuum hoses:
(1) Vacuum hose from EGR valve
(2) Vacuum hose from EGR vacuum modulator

(¢} Remove the bolt, vacuum modulator and VSV
assembly.

14. REMOVE EGR VALVE AND PIPE
(a) Disconnect the vacuum hose from the EGR valve.

(b) Remove the four bolts, the EGR valve, pipe assembly
and two gaskets.

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

16. REMOVE WATER OUTLET
(a) Disconnect the following connectors:
® Water temperature sender gauge connector
® Water temperature sensor
® Cold start injector time switch connector
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(4)

EM7901

EM7904

EM7305

EM7964

EM7306

(b} Disconnect the following hoses:

(1)
(2)
(3)
(4)
(5)

Upper radiator hose

Water by-pass hose from water by-pass pipe
Water by-pass pipe hose from ISC valve
Heater water hose

Two EVAP VSV vacuum hoses

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

17. REMOVE OIL PRESSURE SWITCH

18. REMOVE OIL COOLER
(See steps 3 to b on pages LU-19 and 20)

19. REMOVE WATER BY-PASS PIPE
(a) Disconnect the following hoses:

(1)
(2)
3)
4)

Water by-pass hose from cylinder block
Water by-pass hoses from No.1 air tube
Vacuum hose from turbocharging pressure VSV
Heater water hose

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

20. REMOVE INTAKE MANIFOLD STAYS

Remove the two bolts and manifold stay. Remove the two
manifold stays
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21. REMOVE NO.1 AIR TUBE
(a) Disconnect the following hoses:
(1) Vacuum hose from intake manifold
(2) Two PS vacuum hoses
(3) Vacuum hose from turbocharging pressure VSV

EM7908

(b) Remove the three bolts and air tube.

EM8258

22. REMOVE T-VIS VACUUM TANK, T-VIS VSV,
TURBOCHARGING PRESSURE VSV AND BRACKET

(a) Disconnect the following connectors:
® T-VIS VSV connector
® Turbocharging pressure VSV connector

(b) 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

(c) Remove the two bolts, the T-VIS vacuum tank, T-VIS
VSV, turbocharging pressure VSV and bracket
assembly.

EM7807

23. REMOVE INTAKE MANIFOLD AND T-VIS VALVE
(a) Remove the bolt, and disconnect the ground strap.
(b) Disconnect the knock sensor connector.

Connector % EMS077
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EM8098

EM8096

EMB8078

EMB078

24.

25,

26.

27.

28.

29.

30.

{c) Remove the four bolts, three nuts, intake manifold, T-
VIS VSV and two gaskets.

REMOVE RH REAR ENGINE HANGER
Remove the bolt and engine hanger.

REMOVE DELIVERY PIPE AND INJECTORS
(See steps 4 to 7 on page FI-150)

REMOVE CYLINDER HEAD COVER

Remove the ten screws, seal washers, head cover and two
gaskets.

REMOVE CAMSHAFT TIMING PULLEYS
(See steps 10 to 13 on pages EM-46 and 47)

REMOVE NO.1 IDLER PULLEY
{See step 18 on page EM-50)

REMOVE NO.3 TIMING BELT COVER
Remove the five bolts and timing belt cover.

HINT:
® Support the timing belt, so that the meshing of the
crankshaft timing pulley and timing belt does not shift.

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

® 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. Remave the
intake and exhaust camshafts.
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EM-115

°s @'o@
‘1, r—* 7

——

EM7861

31.

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

HINT: Cylinder head warpage or cracking could resuit
from removing in the incorrect order.

(b) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden biocks
on a bench.

HINT: If the cylinder head is difficult to lift off, pry bet-

ween the cylinder head and cylinder block with a
screwdriver.

NOTICE: Be carefull not to damage the contact sur-
faces of the cylinder head and cylinder block.
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DISASSEMBLY OF CYLINDER HEAD

3S-GE (See page EM-98)
3S-GTE (See pages EM-99 and 100)

1. REMOVE VALVE LIFTERS AND SHIMS

\ EM7965

HINT: Arrange the valve lifters and shims in correct
order.

2. REMOVE VALVES

(a} Using SST, compress the valve spring and remove
the two keepers.

SST 09202-70010

(b) Remove the spring retainer, valve spring, valve and
spring seat.

EM7862

HINT: Arrange the valves, valve springs, spring seats and

é é é % é é éﬁom spring retainers in correct order.
LY

-

EM2106

(c) Using needie-nose pliers, remove the oil seal.

EM7966
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EM-117

EM7951

EM7952

EM7911

EM7212

EM7716

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

1.

CLEAN TOP SURFACES OF PISTONS AND CYLINDER
BLOCK

(@ 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.

(b) Using a gasket scraper, remove all the gasket
material from the top surface of the cylinder block.

(c) Using compressed air, blow carbon and oil from the
bolt holes.

CAUTION:
pressed air.

Protect your eyes when using high-com-

REMOVE GASKET MATERIAL

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 vaive guide bushing brush and solvent, clean all
the guide bushings.
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EM73913

EMBO16

EM7718
EM7719
EM7720

EM7914

EM0580

D.

Clean cylinder head

Using a soft brush and solvent, thoroughly clean the
cylinder head.

INSPECT CYLINDER HEAD

Inspect for flatness

Using precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder block, manifoids and
T-VIS valve (3S-GTE) for warpage.

Maximum warpage:
Cylinder block side 0.20 mm (0.0079 in.)
Intake manifold side  0.20 mm (0.0079 in.)
Exhaust manifold side 0.30 mm (0.0118 in.)

if warpage is greater than maximum, replace the cylinder
head.

Inspect for cracks

Using a dye penetrant, check the combustion chamber,
intake ports, exhaust ports and cylinder block surface for
cracks.

If cracked, replace the cylinder head.

CLEAN VALVES

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

{b) Using a wire brush, thoroughly clean the valve.
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EM0963 EM0964

NN
? ﬂTowel
AN /

Approx. 8 mm
{0.31 in)

EM5335

mmmmm\

EM8080

5.

INSPECT VALVE STEMS AND GUIDE BUSHINGS

(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 bushing
by hitting it with a hammer. Remove the snap ring.

HINT: Wrap the tape approx. 8 mm (0.31 in.) from the
valve stem end.

NOTICE: Be careful not damage to 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 bushing.
ﬁ SST 09201-70010
_— //
>
<
X EM7863

EM7967

Both intake and exhaust

Bushing bore diameter mm (in.)

Bushing size

10.988 — 11.006
(0.4326 - 0.4333)

Use STD

11

(0.4346 - 0.4353)

.038 - 11.
058 Use 0/S 0.05

EM8080

Snap Ring

EMB145

{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 bushing bore
to the following dimension:

11.038 — 11.056 mm (0.4346 — 0.4353 in.)

If the bushing bore diameter of the cylinder head is greater
than 11.056 mm (0.4353 in.), replace the cylinder head.

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

(g Using SST and a hammer, tap in a new guide bushing
until the snap ring makes contact with the cylinder
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
X EM-119) between the guide bushing and valve stem.
/J VA

EMB174 EM7716

7. 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°

44 5°
EM0254 EM0O180
B (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.
Margin Thickness
4 ~
‘ EMO181

— (d Check the valve overall length.

Standard overall length:
Intake 105.50 mm (4.1535 in.)
Exhaust 99.55 mm (3.9193 in.)

Length 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.

EM2534

{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.

EMO0265
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EM7915

=

EMO0183 EM0635

e

30°

1.0-14 mm

EMO0186

INSPECT AND CLEAN VALVE SEATS
(@) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to ciean the seats.

(b) Check the valve seating position.

Apply a thin coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate the valve.

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

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

® |f blue appears 360round the valve seat, the guide
and face are concentric. If not, resurface the seat.

® 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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EM-123

EM7916)

Squareness——[-—

|

EM0388

EMO8O1

EM0281

EM1628

10.

(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.

2.0 mm (0.079 in.)

If squareness is greater than maximum, replace the valve
spring.

Maximum squareness:

{b) Using vernier calipers, measure the free length of the
valve spring.

44.43 mm (1.7492 in.)

If the free length is not as specified, replace the valve
spring.

Free length:

(¢} 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 |Ib, 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 V-blocks.

(b) Using a dial indicator, measure the circle runout at
the center journal.

0.06 mm (0.0024 in.)

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

Maximum circle runout:
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EM2011

EM2538

EM73868

EM7918

Inspect cam lobes
Using a micrometer, measure the cam lobe height.

Standard cam lobe height:
3S-GE 41.310 - 41.410 mm
(1.6264 — 1.6303 in.)
3S-GTE 41.010 - 41.110 mm
(1.6146 — 1.6185 in.)

Minimum cam lobe height:
3S-GE 41.20 mm (1.6220 in.)
3S-GTE 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.)

I1f the journal diameter is not as specified, check the oil
clearance.

Inspect camshaft bearings
Check the bearings for fiaking and scoring.

If the bearings are damaged, replace the bearing caps and
cylinder head as a set.

Inspect camshaft journal oil clearance
(a)} Clean the bearing caps and camshaft journals.
{b) Place the camshafts on the cylinder head.

(c) Lay a strip of Plastigage across each of the camshaft
journals.

(d) Install the bearing caps.
(See step 4 on page EM-139)

Torque: 190 kg-cm (14 ft-lb, 19 N'm)
NOTICE: Do not turn the camshaft.
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EM-125

EM7919

EM7950

EM7917

EM7864

EM2198

11.

(e} Remove the bearing caps.

(f) Measure the Plastigage at its widest point.

0.025 — 0.062 mm
{0.0010 — 0.0024 in.)

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.

Standard oil clearance:

Maximum oil clearance:

(g) Completely remove the Plastigage.

Inspect camshaft thrust clearance

(a) Install the camshafts.
(See step 2 on page EM-139)

(b) Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.

Standard thrust clearance: 0.120 — 0.240 mm
{0.0047 — 0.0094 in.)

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.

Maximum thrust clearance:

INSPECT VALVE LIFTERS AND LIFTER BORES

(@) Using a caliper gauge, measure the lifter bore
diameter of the cylinder head.

Lifter bore diameter: 28.000 — 28.021 mm
{1.1024 — 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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Air Intake Chamber Side

EM8108
EMB8108

EM7722

EM8110
EM7723

12.

{c} Subtract the lifter diameter measurement from the
lifter bore diameter measurement.

0.015 — 0.046 mm
(0.0005 — 0.0018 in.)

0.07 mm (0.0028 in.)

If the oil clearance is greater than maximum, replace the
lifter. f necessary, replace the cylinder head.

Standard oil clearance:

Maximum oil clearance:

INSPECT INTAKE AND EXHAUST MANIFOLDS
(Intake manifold (3S-GE))

Using precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder head, air intake cham-
ber and ACIS valve for warpage.

0.20 mm (0.0079 in.)

If warpage is greater than maximum, replace the intake
manifold.

Maximum warpage:

{intake manifold (3S-GTE)})

Using precision straight edge and feeler gauge, measure
the surface contacting the T-VIS valve for warpage.

0.20 mm (0.0079 in.)

If warpage is greater than maximum, replace the intake
manifold.

Maximum warpage:

(Exhaust manifold)

Using precision straight edge and feeler gauge, measure
the surface contacting the cylinder head for warpage.

0.20 mm (0.0079 in.)

If warpage is greater than maximum, replace the exhaust
manifold.

Maximum warpage:
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13. (3S-GE)
INSPECT AIR INTAKE CHAMBER

Using precision straight edge and feeler gauge, measure
the surface contacting the intake manifold for warpage.

Maximum warpage: 0.20 mm (0.0079 in.)

If warpage is greater than maximum, replace the intake
chamber.

EMB8111

INSPECTION OF ACOUSTIC CONTROL
INDUCTION SYSTEM (ACIS) (3S-GE)

1. INSPECT ACIS VALVE

A. Inspect for flatness

Using precision straight edge and feeler gauge, measure
the surface contacting the intake manifold for warpage.

Maximum warpage: 0.20 mm (0.0079 in.)
EMB153 If warpage is greater than maximum, replace the ACIS

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 ACIS valve.

Vacuum g
EM8017
Air 2. INSPECT VACUUM TANK
4 (a) Check that air flows from ports A to B. -
o (b) Check that air does not flow from ports B to A.

C
(e

EM8018 EM8019

(c) Apply 500 mmHg (19.69 ib.Hg, 66.7 kPa) of vacuum
to port A, and check that there is no change in
vacuum after one minuite.

Vacuum If operation is not as specified, replace the vacuum tank.

3. INSPECT VACUUM SWITCHING VALVE (VSV)
(See page FI-192)

EMB053
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EM7721

EM4407 EM4408

Vacuum

EM8101

INSPECTION OF TOYOTA — VARIABLE
INDUCTION SYSTEM (T-VIS) (3S-GTE)

1.
A.

INSPECT T-VIS VALVE

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.

Inspect for operation

(@) 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) W.ith 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.

(¢} Apply 500 mmHg (19.69 ib.Hg, 66.7 kPa) of vacuum
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 VACUUM SWITCHING VALVE (VSV)
(See page F1-194)
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ASSEMBLY OF CYLINDER HEAD

3S-GE

(See page EM-98)

3S-GTE (See pages EM-99 and 100)

HINT:

® Thoroughly clean all parts to be assembled.

©® Before installing the parts, apply new engine oil to alt
sliding and rotating surfaces.

® Replace all gaskets and oil seals with new ones.

1. INSTALL VALVES

(a)

Using SST, push in a new oil seal.

SST 09201-41020

HINT:

The intake valve oil seal is brown and the exhaust

valve oil seal is black.

(b)
(1)
(2)
(3)
(4)
HINT:

Install the following parts:

Valve

Spring seat
Valve spring
Spring retainer

Install the valve spring, facing the white painted

mark upward.
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EM7862

EM7867

EM7965

2.

(¢} 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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EMB099

EMB049

EMB8048

INSTALLATION OF CYLINDER HEAD (3S-GE)
(See page EM-98)

1.

INSTALL CYLINDER HEAD
(See step 1 on page EM-138)

INSTALL CAMSHAFTS
(See step 2 on page EM-139)

ADJUST VALVE CLEARANCE (See page EM-17)

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
(See step 4 on page EM-140)

INSTALL NO.1 IDLER PULLEY
(See step 4 on page EM-53)

INSTALL CAMSHAFT TIMING PULLEYS
(See steps 9 to 17 on pages EM-54 to 58)

INSTALL CYLINDER HEAD COVERS

(a) Apply seal packing to the cylinder head as shown in
the figure.

Seal packing: Part No. 08826-00080 or equivalent

(b) Install the two gaskets to the head cover.

(c) Install the head cover with the ten seal washers and
screws. Uniformly tighten the screus in several
passes.

Torque: 25 kg-cm (21 in.-lb, 2.5 N)

INSTALL DELIVERY PIPE AND INJECTORS
(See step 1 on pages FI-145 and 146)

INSTALL ENGINE WIRE TO CYLINDER HEAD COVER
(a) Install the engine wire with the two bolts.
(b} Connect the four injector connectors.
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10. INSTALL RH REAR ENGINE HANGER
Torque: 195 kg-cm (14 ft-lb, 19 N-m)

11. INSTALL INTAKE MANIFOLD

(a) Install a new gasket and the intake manifold with the
four bolts and three nuts. Uniformly tighten the bolts
and nuts in several passes.

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

EM8047

(b) Connect the knock sensor connector.
(c) Connect the grond strap with the bolt.

EM8023

12. INSTALL ACIS VALVE

Install a new gasket and the ACIS valve with the two bolts
and two nuts. Uniformly tighten the bolts and nuts in
several passes.

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

EMB046

13. INSTALL LH ENGINE HANGER
Install the engine hanger with the two bolts

Torque:
12 mm bolt head 130 kg-cm (9 ft-lb, 13 N'm)
14 mm bolt head 195 kg-cm (14 ft-Ib, 19 N'm)

14. INSTALL DISTRIBUTOR (See page 1G-9)

EMB042

15. INSTALL AIR INTAKE CHAMBER

(a) Temporarily install the No.1 chamber stay with the
two bolts.

EM8050
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EMB8086

EM8057

EM8045

16.

17.

(b) Temporarily install a new gasket and the air intake
chamber with the six bolts and two nuts.

(c) Uniformly tighten the five bolts and two nuts holding
the air intake chamber and intake manifold in several
passes.

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

(d) Tighten the three No.1 chamber stay bolts.

Torque:
12 mm head bolt 195 kg-cm (14 ft-lb, 19 N':m)
14 mm head bolt 400 kg-cm (29 ft-Ib, 39 N'm)

(e} Install the No.2 chamber stay.
Torque: 195 kg-cm (14 ft-lb, 19 N-m)

INSTALL COLD START INJECTOR
(See steps 1 to 3 on page FI-123)

INSTALL ACIS VACUUM TANK, ACIS VSV, FUEL
PRESSURE VSV AND BRACKET

(a) Install the ACIS vacuum tank, ACIS VSV, fuel
pressure VSV and bracket assembly with the three
bolts.
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EMB024

EM8022

EM8043

(2)

EM8021

EM8044

18.

19.

20.

(b) Connect the following hoses:

(1) Vacuum hose (from fuel pressure VSV) from
intake manifold

(2) Vacuum hose (from ACIS VSV) from ACIS
actuator

(3) Vacuum hose (from vacuum tank) from intake
manifold

(c) Connect the following connectors:
® Fuel pressure VSV connector
® ACIS VSV connector

INSTALL INTAKE MANIFOLD STAY
Install the manifold stay with the two bolts.
Torque: 400 kg-cm (29 ft-lIb, 39 N'm)

INSTALL AIR TUBE
(a) Install the air tube with the two bolts.

(b) Connect the following hoses:

(1) Vacuum sensing hose from fuel pressure
regulator

(2) Two PS vacuum hoses

(3) Two vacuum hoses from air intake chamber

(4) Vacuum hose from vacuum pipe (from fuel
pressure VSV)

INSTALL THROTTLE BODY
(See steps 2 to 6 on page FI-168)
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EMBO87

EMB0E60

EM7993

EM7992

EM7991

21.

22.

23.

24,

INSTALL WATER BY-PASS PIPE

(a) Install a new O-ring to the by-pass pipe.
(b) Apply soapy water on the O-ring.

(c) Install a new gasket to the water pump.

(d) Install the water by-pass pipe with the two nuts and
two bolts.

Torque (Nut): 80 kg-cm (69 in.-Ib, 7.8 N'm)

(e} Connect the following hoses:
(1) Water by-pass hose from ISC valve
(2) Water by-pass hose from cylinder block
(3) Two water by-pass hoses from oil cooler
(4) Heater water hose

INSTALL OIL PRESSURE SWITCH

Apply adhesive to two or three threads.

Adhesive: Part No. 08833-00080, THREE BOND
1324 or equivalent

INSTALL WATER OUTLET

(a) Install a new gasket and the water outlet with the two
bolts.

Torque: 400 kg-cm (29 ft-lb, 39 N'm)

(b) Connect the following hoses:
(1) Upper radiator hose
(2) Water by-pass hose from water by-pass pipe
(3) Water by-pass pipe hose from ISC valve
(4) Heater water hose
(c) Disconnect the following connectors:
® Water temperature sender gauge connector
® Water temperature sensor
® Cold start injector time switch connector

INSTALL EXHAUST MANIFOLD

(a) Install two new gaskets and the exhaust manifold
with the six nuts. Uniformly tighten the nuts in
several passes.

Torque: 440 kg-cm (32 ft-1b, 43 N'm)
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25.

26.

(b) Install the RH manifold stay with the three bolts and
nut.

Torque: Bolt 600 kg-cm (43 ft-lb, 59 N'm)

Nut 440 kg-cm (32 ft-lb, 43 N'm)

(c) install the LH manifold stay with the two bolts.

Torque: 600 kg-cm (43 ft-Ib, 59 N'm)

(d) Install the heat insulator with the five bolts.

INSTALL NO.1 ALTERNATOR BRACKET AND RH
FRONT ENGINE HANGER

Install the alternator bracket and engine hanger with the
three bolts.

Torque: 400 kg-cm (29 ft-1b, 39 N'm)

INSTALL ALTERNATOR
(a) Install the alternator with the two bolts.

Torque:
12 mm head bolt 195 kg-cm (14 ft-Ib, 19 N-m)
14 mm head bolt 530 kg-cm (38 ft-Ib, 52 N-m)

(b) Connect the alternator connector.
() Connect the alternator wire with the nut.
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(d) Install the No.2 alternator bracket with the two boits.
Torque: 400 kg-cm (29 ft-Ib, 39 N-m)

)_/ EM7987

(e) Install the two clamps of the engine wire to each
No.2 timing belt cover bolt.

(f) Install the engine wire with the two bolts.
(g) Install the drive belt.

/\/ EM7986

27. FILL ENGINE WITH COOLANT
28. START ENGINE AND CHECK FOR LEAKS

29. ADJUST IGNITION TIMING (See page EM-23)

Ignition timing:
10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)

30. RECHECK ENGINE COOLANT AND OIL LEVELS



EM-138

ENGINE MECHANICAL — Cylinder Head (3S-GE and 3S-GTE)

EM8118

Painted Mark

Front /N/f*\%
o> N
\\AK\ J
2 \:C://V"\/ /\J/
SR ¥

EM7969

Pain{ted Mark

_EM7970

INSTALLATION OF CYLINDER HEAD (3S-GTE)
(See pages EM-99 and 100)

1.
A,

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:
® The cylinder head bolts are tightened
progressive steps (steps (b) and (d)).

® 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.

(b} Using SST, install and uniformly tighten the ten
cylinder head bolts in several passes in the sequence
shown.

SST 09043-38100
500 kg-cm (36 ft-Ib, 49 N-m)

If any one of the cylinder head bolts does not meet the
torque specification, replace the cylinder head bolt.

in two

Torque:

{¢) Mark the front of the cylinder head bolt head with
paint.

(d Retighten the cylinder head bolts 90° in the numeri-
cal order shown.

{e) Check that the painted mark is now at a 90° angle to
front.
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MP Grease

EMO050

2.

INSTALL CAMSHAFTS

(a) Place the camshaft on the cylinder head with the
No.1 cam lobe facing outward as shown.

(b) Apply seal packing to the No.1 bearing cap as shown.

Seal packing: Part No. 08826-00080 or equivalent

(c) Install the bearing caps in their proper locations.

HINT: Each bearing cap has a number and front mark.

(d) Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(e) Install and uniformly tighten the ten bearing cap bolts
on one side in several passes in the sequence shown.

Torque: 190 kg-cm (14 ft-lb, 19 N'm)

(f)  Apply MP grease to a new oil seal lip.
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EMB096

i
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Seal Packing

EM7891

EMB098

{g) Using SST, tap in the two camshaft oil seals.
SST 09223-50010

ADJUST VALVE CLEARANCE (See page EM-17)

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-53)

INSTALL CAMSHAFT TIMING PULLEYS
(See steps 9 to 17 on pages EM-54 to 58)

INSTALL CYLINDER HEAD COVERS

{a) Apply seal packing to the cylinder head as shown in
the figure.

Seal packing: Part No. 08826-00080 or equivalent

(b} Install the two gaskets to the head cover.

(c}) Install the head cover with the twelve seal washers
and screws. Uniformly tighten the screws in several
passes.

Torque: 25 kg-cm (21 in.-lb, 2.6 N)

INSTALL DELIVERY PIPE AND INJECTORS
(See steps 1 to 4 on page FI-154)
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9. INSTALL RH REAR ENGINE HANGER
Torque: 195 kg-cm (14 ft-lb, 19 N-m)

RH Rear Engine

New Gasket ‘ 10. INSTALL T-VIS VALVE AND INTAKE MANIFOLD

(a) Place a new gasket, the T-VIS valve and the other
new gasket on the cylinder head.

T-VIS Valve

New Gasket
EMB097

(b} Install the intake manifold with the four bolts and
three nuts. Uniformly tighten the bolts and nuts in
several passes.

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

/ () {c) Connect the knock sensor connector.
i

Ground )
Strap {d) Connect the ground strap with the bolt.

M D
\\iij Knock Sensor
Connector EMB077
i 11. INSTALL T-VIS VACUUM TANK, T-VIS VSV,
e TURBOCHARGING PRESSURE VSV AND BRACKET
4 ;“ ﬁ (@) Install the T-VIS vacuum tank, T-VIS VSV, tur-
- ‘ bocharging pressure VSV and bracket assembly with
the two bolts.

(b) Connect the following hoses:

(1) Vacuum hose {from T-VIS VSV} from T-VIS
actuator

(2) Vacuum hose {from T-VIS vacuum tank) from
EM7900 intake manifold

12. INSTALL NO.1 AIR TUBE
{a) Install the air tube with the three bolts.

EMB258
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EM7908

EM7906

EM7872

EM7805

EM7904

13.

14.

15.

16.

17.

(b) Connect the following hoses:
(1) Vacuum hose from intake manifold
(2) Two PS vacuum hoses
(3) Vacuum hose from turbocharging pressure VSV

INSTALL INTAKE MANIFOLD STAYS
Install the manifold stay with the two bolts.
Install the two manifold stays

Torque: 260 kg-cm (19 ft-1b, 25 N-m)

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.

{d) Install the water by-pass pipe with the two nuts and
two bolts.

Torque (Nuts): 80 kg-cm (69 in.-lb, 7.8 N'm)

(e) Connect the following hoses:
(1) Water by-pas hose from cylinder biock
(2) water by-pass hoses from No.1 air tube
(3) Vacuum hose from turbocharging pressure VSV
(4) Heater water hose

INSTALL OIL COOLER
(See steps 2 to 4 on pages LU-21 and 22)

INSTALL OIL PRESSURE SWITCH

Apply adhesive to two or three threads.

Adhesive: Part No. 08833-00080, THREE BOND
1324 or equivalent

INSTALL WATER OUTLET

(a) Install a new gasket and the water outlet with the two
bolts.

Torque: 400 kg-cm (29 ft-lb, 39 N'm)
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(b) Connect the following hoses:
(1)  Upper radiator hose
(2) Water by-pass hose from water by-pass pipe
(3) Water by-pass pipe hose from ISC valve
(4) Heater water hose

(5) (5) Two EVAP VSV vacuum hoses

EM7801

18. INSTALL VACUUM PIPE
(a) Install the vacuum pipe with the bolt.
(b) Connect the vacuum hose to the vacuum pipe.

EM73909

19. INSTALL EGR VALVE AND PIPE

(a) Install two new gaskets, the EGR valve and pipe
assembly with the four bolts.

Torque: 195 kg-cm (14 ft-Ib, 19 N'm)
{b) Connect the vacuum hose to the EGR valve.

EM7910

20. INSTALL EGR VACUUM MODULATOR AND VSV

{(a) Install the EGR vacuum modulator and VSV assembly
with the bolt.

EM7903

(b) Connect the two vacuum hoses to the EGR valve.
(c) Connect the EGR VSV connector.

EM7897
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EM7896

EM7802

N EM7893

21.

22.

23.

24,

25,

26.

27.

INSTALL LH ENGINE HANGER

Install the LH engine hanger and reservoir tank with the
two bolts.

Torque:
12 mm head bolt 130 kg-cm (9 ft-ib, 13 N'm)
14 mm head bolt 195 kg-cm (14 ft-lb, 19 N'm)

INSTALL NO.2 AIR TUBE
(a) Install the air tube with the bolt.
{b) Connect the air hose to the No.1 air tube.

INSTALL DISTRIBUTOR (See page 1G-17)

INSTALL EXHAUST MANIFOLD
(a) Install the heat insulator with the bolt and nut.

(b) Install a new gasket and the exhaust manifold with
the seven nuts. Uniformly tighten the nuts in several
passes.

Torque: 530 kg-cm (38 ft-lb, 52 N-m)

INSTALL COLD START INJECTOR
(See steps 1 to 3 on page FI-126)

INSTALL THROTTLE BODY
(See steps 1 to 7 on pages FI-172 and 173)

INSTALL TURBOCHARGER
{See steps 5 to 10 on pages TC-14 to 16)
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EM-145

EM7963

New Gasket

-
©—Retainer
S—

Cushion

EM8154

EM7962

EM73860

EM7961

28.

INSTALL CATALYTIC CONVERTER
(a) Install the front heat insulator with the five bolts.
{b) Install the rear heat insulator with the four bolts.

(c) Place the cushion, retainer and new gasket on the
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)
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\ ) EM7892

\J/ CHOB43

CHOB42

CHO841

29.

30.

INSTALL NO.1 ALTERNATOR BRACKET AND RH
FRONT ENGINE HANGER

Install the alternator bracket and engine hanger with the
three bolts.

Torque: 400 kg-cm (29 ft-b, 39 N-m)

INSTALL ALTERNATOR
(a) 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 (38 ft-lb, 52 N-m)

{b) Connect the alternator wire with the nut.

{c) Install the No.2 alternator bracket with the two bolts.

Torque:
To turbine outlet elbow
440 kg-cm (32 ft-Ib, 43 N'm)
To No.1 alternator bracket
400 kg-cm (29 ft-b, 39 N'-m)

(d) Install the two clamps of the engine wire to each
No.2 timing belt cover bolt.

(e) Install the engine wire with the two bolts.
(ff Connect the alternator connector to the lead wire.
(g) Install the drive belt.
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31. INSTALL INTERCOOLER
(See steps 11 to 13 on page TC-16)

32. FILL ENGINE WITH COOLANT
33. START ENGINE AND CHECK FOR LEAKS

34. ADJUST IGNITION TIMING (See page EM-23)

Ignition timing:
10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)

35. RECHECK ENGINE COOLANT AND OIL LEVELS
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CYLINDER BLOCK (5S-FE)

Piston Ring {No.2 Compression)

Piston Ring (No.1 Compression)

Piston Ring (Expander)

e

Piston Ring (Side Rail)

Connecting Rod Cap

530 (38, 52) :

L
I

< Piston Pin
¢ Snap Ring D) Piston
- Connecting Rod Bushing
Connecting Rod
*

Connecting Rod Bearin M/T 900 (65, 88)

S 9 % A/T 800 (58, 78)

— Rear End Plate

Cylinder Block

See page EM-171

© Gasket

1st 250 (18,25)

PS Pump Bracket 2nd Turn 90°

“.'I/‘
RH Engine Mounting Q\‘ 4
Bracket

m
[95 (82 in.-1b, 9.3} ] ,

& Gasket

@ﬁ%;\»’i'\

& Crankshaft
Front Oil Seal

Oil Pump

Crankshaft

Oil Pan Baffle Plate

& Gasket
Oil Strainer

55 (48 in.-Ib, 5.4}

Oil Pan
© Gasket

Drain Plug————————-@@

Il(_g-cm {ft-Ib, N-m) |: Specified torque

@ Non-reusable part
% Precoated part

‘
s

Crankshaft
Rear Qil Seal

Flywheel (M/T) or
Drive Plate (A/T)

Crankshaft Thrust Washer
Main Bearing
Main Bearing Cap

EM7582
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PREPARATION FOR DISASSEMBLY

1. (M/T)
REMOVE CLUTCH COVER AND DISC

2. (M/T)
REMOVE FLYWHEEL

3. (A/T)
REMOVE DRIVE PLATE

4. REMOVE REAR END PLATE
Remove the bolt and end plate.

5. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

EM7526

6. REMOVE RH ENGINE MOUNTING BRACKET
Remove the three bolts and mounting bracket.

7. REMOVE PS PUMP BRACKET
Remove the three bolts and PS pump bracket.

EM7581

8. REMOVE TIMING BELT AND PULLEYS
(See pages EM-33 to 38)

9. REMOVE CYLINDER HEAD (See pages EM-65 to 73)

10. REMOVE WATER PUMP AND ALTERNATOR
ADJUSTING BAR
(See pages CO-7 and 8)

11. REMOVE OIL PAN AND OIL PUMP
(See pages LU-9 and 10)

12. REMOVE OIL FILTER (See page LU-7)

13. (w/ OIL COOLER)
REMOVE OIL COOLER (See pages LU-16 and 17)
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EM7348

EM7350

EM7352

EM7528

DISASSEMBLY OF CYLINDER BLOCK
(See page EM-148)

1.

REMOVE REAR OIL SEAL RETAINER
Remove the six bolts, retainer and gasket.

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. If necessary, replace the
crankshaft.

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 ensure
correct reassembly.

(b) Using SST, remove the connecting rod cap nuts.
SST 09011-38121

(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 connect-
ing cap.
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\

EM7529

EM7530

EM7527

EM7352

(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(e) Clean crank pin and bearing.

(fl 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.

(g) Lay a strip of Plastigage across the crank pin.

(h) Install the connecting rod cap.
(See step 6 on pages EM-171 and 172)

Torque: 1st 250 kg-cm (18 ft-1b, 25 N'm)
2nd Turn 90°

NOTICE: Do not turn the crankshaft.

()  Remove the connecting rod cap.
(See procedures (b) and (c) above)
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EM7709

EM7434

(). Measure the Plastigage at its widest point.
Standard oil clearance:

STD 0.024 — 0.055 mm
(0.0009 -~ 0.0022 in.)
U/S 0.25 0.023 - 0.069 mm

(0.0009 — 0.0027 in.)
Maximum oil clearance: 0.08 mm (0.0031 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 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.)
Mark ’2”* 1.488 — 1.492 mm
(0.0586 — 0.0587 in.)
Mark ’3"" 1.492 — 1.496 mm
(0.0587 — 0.0589 in.)

(k) Completely remove the Plastigage.

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-151)

(c) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

HINT:
® Keep the bearings, connecting rod and cap together.

® 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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EM7435

EM7532

EM7436

EM7355

6.

REMOVE MAIN BEARING CAPS AND CHECK OiL
CLEARANCE

(a) Remove the main bearing cap bolts.

(b) 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:
@ Keep the lower bearing and main bearing cap together.

® Arrange the main bearing caps and lower thrust
washers in correct order.

(c) Lift out the crankshaft.

HINT: Keep the upper bearing and upper thrust washers
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.
(@) Lay a strip of Plastigage across each journal.
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EM7437

EM7435

EM7534

No.17 No.2 No.3 No.4 No.5

EM7771
EM7772
EM7669

(h) Install the main bearing caps.
(See step 4 on page EM-170)

Torque: 600 kg-cm (43 ft-lb, 59 N°-m)
NOTICE: Do not turn the crankshaft.

(i Remove the main bearing caps.
(See procedures (a) and (b) above)

(). Measure the Plastigage at its widest point.

Standard clearance:
No.3 STD 0.025 — 0.044 mm
(0.0010 — 0.0017 in.)
U/S 0.25 0.027 — 0.067 mm
{0.0011 — 0.0026 in.)
0.015 — 0.034 mm
(0.0006 — 0.0013 in.)
U/s 0.25 0.019 — 0.059 mm

(0.0007 — 0.0023 in.)
Maximum clearance: 0.08 mm (0.0031 in.)

Others STD

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 can-
not 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,” *'2,”" *‘3,” 4" and *5"" accordingly.

Number marked
Cylinder block 1 2 3
Crankshaft oO|112(0j1]2]0}1|2
Bearing 11213[(2[3|4|34)]5

EXAMPLE: Cylinder block ’2’* + Crankshaft *'1”"
= Bearing ‘3"
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(Reference)
Cylinder block main journal bore diameter:
Mark 1"’ 59.020 — 59.026 mm
(2.3236 — 2.3239 in.)
Mark ‘2" 59.026 — 59.032 mm
{2.3239 — 2.3241 in.)
Mark ‘3" 59.032 — 59.038 mm
(2.3241 — 2.3243 in.)

Crankshaft journal diameter:
Mark ‘0"’ 54.998 — 55.003 mm
(2.1653 — 2.1655 in.)
Mark 1"’ 54.993 — 54.998 mm
(2.1651 — 2.1653 in.)
Mark “2’ 54.988 — 54.993 mm
(2.1649 — 2.1651 in.)

Standard sized bearing center wall thickness:
No.3 Mark ‘1" 1.992 — 1,995 mm
(0.0784 — 0.0785 in.)
Mark ‘2" 1.995 — 1.998 mm
(0.0785 — 0.0787 in.)
Mark ’3"" 1.998 — 2.001 mm
(0.0787 — 0.0788 in.)
Mark ‘4" 2.001 — 2.004 mm
{0.0788 — 0.0789 in.)
Mark ’'5"’ 2.004 — 2.007 mm
{0.0789 — 0.0790 in.)
Others Mark ’1”" 1.997 — 2.000 mm
(0.0786 — 0.0787 in.)
Mark ‘2" 2.000 — 2.003 mm
{0.0787 — 0.0789 in.)
Mark '3’ 2.003 — 2.006 mm
{0.0789 — 0.0790 in.)
Mark ‘4" 2.006 — 2.009 mm
{(0.0790 — 0.0791 in.)
Mark ’5"' 2.009 — 2.012 mm
{0.0791 — 0.0792 in.)

(k} Completely remove the Plastigage.

7. REMOVE CRANKSHAFT
(a) Lift out the crankshaft.

(b) Remove the upper bearings and upper thrust washers
from cylinder block.

HINT: Arrange the main bearing caps, bearings and
thrust washers in correct order.
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N EM7357

EM7359
EM8102

EM7358

EM8103

INSPECTION OF CYLINDER BLOCK

1.
A.

CLEAN CYLINDER BLOCK

Remove gasket material

Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

Clean cylinder block

Using a soft brush and solvent, thoroughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS

Using a precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder head gasket for war-

page.
Maximum warpage: 0.05 mm (0.0020 in.)

If warpage is greater than maximum, replace the cylinder
block.

INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
If deep scratches are present, replace the cylinder block.

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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EM-157

Thrust
O, D Direction
Front 4= '
Axial
@ Direction
— i+ 10 mm
—A—+ (0.39 in)
——B———t— Middle
(039 in)
=
W&/Q/ﬁ/
7
‘ ' EM2548
EMO086
r‘<ﬂ_’

EM7354

EM7535

EM7536

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust axial direc-
tions.

Standard diameter:

Mark 1" 87.000 — 87.010 mm
(3.4252 — 3.4256 in.)
Mark ‘2’ 87.010 — 87.020 mm
(3.4256 — 3.4260 in.)
Mark ‘'3" 87.020 — 87.030 mm

(3.4260 — 3.4264 in.)
87.23 mm (3.4342 in.)

If the diameter is greater than maximum, replace the
cylinder block.

Maximum diameter:

REMOVE CYLINDER RIDGE

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.

REMOVE PISTON RINGS

(a) Using a piston ring expander, remove the two com-
pression rings.
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EM7537

EM7360

EM0284

EM2306

=€

EM7456

3.

(b} Remove the two side rails and oil ring expander by
hand.

HINT: Arrange the rings in correct order only.

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:
@ The piston and pin are a matched set.

® Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.
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\ / EM7322

EM7323

EM7324

Front Mark (Cavity)

Mark
1,20r3

EM7325

INSPECTION OF PISTON AND CONNECTING
ROD ASSEMBLIES

1. CLEAN PISTON

(a) Using a gasket scraper, remove the carbon from the
piston top.

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

(c) Using solvent and a brush, thoroughly clean the
piston.

NOTICE: Do not use a wire brush.

INSPECT PISTON

A. Inspect piston oil clearance

HINT: There are three sizes of the standard piston
diameter, 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, 23.5 mm
(0.925 in.) from the piston head.

Piston diameter:
Mark 1" 86.911 — 86.921 mm
(3.4217 — 3.4221 in.)
Mark ‘’2’* 86.921 — 86.931 mm
(3.4221 — 3.4225 in.)
Mark ‘3’ 86.931 — 86.941 mm
(3.4225 — 3.4229 in.)
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Mark 1,2 or 3

Mark Front
1,2 0r3 Mark

\@/ (Cavity)
™

EM8103
EM6288

EM7327

EM0224

{b) Measure the cylinder bore diameter in the thrust
directions.
(See step 4 on page EM-157)

(c) Subtract the piston diameter measurement from the
minimum cylinder bore diameter measurement.

Standard oil clearance: 0.079 — 0.099 mm
(0.0031 — 0.0039 in.)

Maximum oil clearance: 0.119 mm (0.0047 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: 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, 115 mm (4.53 in.) from
the top of the cylinder block.
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' EM7639

EM7328

EM0287 EM0288

EM0289 EM0290

{c) Using a feeler gauge, measure the end gap.
Standard end gap:

No.1 0.270 — 0.500 mm
(0.0106 — 0.0197 in.)
No.2 0.350 — 0.600 mm

(0.0138 — 0.0234 in))
Oil (Side raill 0.200 — 0.550 mm
(0.0079 — 0.0217 in.)

Maximum end gap:
No.1 1.10 mm (0.0433 in.)
No.2 1.20 mm (0.0472 in.)
Oil (Side rail) 1.15 mm (0.0453 in.)

If the end gap is greater than maximum, replace the piston
ring. If the end gap is greater than maximum, even with a
new piston ring, replace the cylinder block.

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.

® 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.

® 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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EM7538

EM0227

EM1321

Oil Hole

EM7329

Inspect piston pin oil clearance

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

22.005 - 22.017 mm
(0.8663 — 0.8668 in.)

Bushing inside diameter:

(b) Using a micrometer, measure the piston pin diameter.

Piston pin diameter: 21.997 — 22.009 mm
(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.)

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.

Maximum oil clearance:

If necessary, replace connecting rod bushing
{a} Using SST and a press, press out the bushing.
SST 09222-30010

(b) Align the oil holes of a new bushing and the connect-
ing rod.

(c) Using SST and a press, press in the bushing.
SST 09222-30010
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EM0291

EM1322

EM7330

EM7331

(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.

Inspect connecting rod bolts

(a) Install the cap nut to the connecting rod boit. Check
that the cap nut can be turned easily by hand to the
end of the thread.

(b} If the cap nut cannot be turned easily, measure the
outside diameter of the connecting rod bolt.

Standard diameter: 7.860 — 8.000 mm
(0.3094 — 0.3150 in.)

Minimum diameter: 7.60 mm (0.2992 in.)

HINT: |If the location of this area cannot be judged by
visual inspection, measure the outer diameter at the loca-
tion shown in the illustration.

If the outside diameter is less than minimum, replace the
connecting rod bolt and cap nut as a set.
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EM7776

EM3553

INSPECTION AND REPAIR OF CRANKSHAFT

1.

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 54.988 — 55.003 mm
(2.1653 — 2.1655 in.)
U/S 0.25 54.745 — 54.755 mm
(2.1553 — 2.1557 in.)

Crank pin diameter:
STD 51.985 — 52.000 mm
(2.0466 — 2.0472 in.)
U/S 0.25 51.745 — 51.755 mm
(2.0372 — 2.0376 in.)

If the diameter is not as specified, check the oil clearance
(See pages EM-150 to 154). If necessary, grind or replace
the crankshaft.

{b) Check each main journal and crank pin for taper and
out-of-round as shown.

Maximum tapér 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 bear-
ings.
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REPLACEMENT OF CRANKSHAFT OIL SEALS

HINT: There are two methods (A and B) to replace the oil
seal which are as follows:

1. REPLACE CRANKSHAFT FRONT OIL SEAL

A. If oil pump is removed from cylinder block:
(a) Using screwdriver and hammer, tap out the oil seal.

EM7538

(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.

EM7540

B. 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 unti! its
surface is flush with the oil pump case edge.

SST 09226-10010

SST

EM7361
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EM7362

EM7457

EM0282 EM7542

REPLACE CRANKSHAFT REAR OIL SEAL

If rear oil seal retainer is removed from cylinder block:
(a) Using 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:
(@) 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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ASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLIES
1. ASSEMBLE PISTON AND CONNECTING ROD

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

EM7458

(b) Gradually heat the piston to 80 — 90°C (176 -
194°F).

EM7332

(c) Coat the piston pin with engine oil.

Front Mark (d) Align the front marks of the piston and connecting
(Cavity) rod, and push in the piston pin with your thumb.
Front

Mark

{Protrusion)

EM7459

{e} Install a new snap ring on the other side of the piston
pin hole.

EM7640

2. INSTALL PISTON RINGS

(a) Install the oil ring expander and two side rails by
hand.

EM7537
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No.1
Code Mark

EM7844 EM7536

Upper Side Rail

Expander

No.1

Ring

No.2
Compression
Ring

Rail

Compression

Front
Mark
(Cavity)

Lower Side

EM7081

EMO0095

{b} Using a piston ring expander, install the two com-
pression rings with the code mark facing upward.

Code mark: No.1 1NorT
No.2 2N or 2T

{c) Position the piston rings so that the ring ends are as
shown.

NOTICE: Do not align the ring ends.

INSTALL BEARINGS

(a) Align the bearing claw with the groove of the con-
necting rod or connecting cap.

{b) Install the bearings in the connecting rod and con-
necting rod cap.



ENGINE MECHANICAL — Cylinder Block (6S-FE) EM-169

EM6948

EM7438

EM7438

EM7460

ASSEMBLY OF CYLINDER BLOCK
(See page EM-148)

HINT:
® Thoroughly clean all parts to be assembled.

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

® Replace all gaskets, O-rings and oil seals with new
parts.

INSTALL MAIN BEARINGS

HINT:

® Main bearings come in widths of 19.2 mm (0.756 in)
and 22.9 mm (0.902 in.). Install the 22.9 mm (0.902 in.)
bearings in the No.3 cylinder block journal position with
the main bearing cap. Install the 19.2 mm (0.756 in.)
bearings in the other positions.

® 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 posi-
tion of the cylinder block with the oil grooves facing out-
ward.
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EM7440

EM7437

EM2082

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER THRUST
WASHERS

(@) 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 loca-
tions.

HINT: Each bearing cap has a number and front mark.

{c) Apply a light coat of engine oil on the threads and
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.

Torque: 600 kg-cm (43 ft-lb, 59 N-m)
(e} Check that the crankshaft turns smoothly.

(ff/ Check the crankshaft thrust clearance.
{See step 5 on page EM-152)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

(a} Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.
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Front Mark
(Protrusion)

EM7363

EM7527

EM7364

(b) Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing
forward.

INSTALL CONNECTING ROD CAPS

Place connecting rod cap on connecting rod

(@ Match the numbered connecting rod cap with the
connecting rod.

(b) Install the connecting rod cap with the front mark
facing forward.

Install connecting rod cap nuts

HINT:
® The cap nuts are tightened in two progressive steps
(steps (b) and (d)).

® If any connecting rod bolt is broken or deformed, rep-
lace it.

(a) Apply a light coat of engine oil on the threads and
under the cap nuts.

(b) Using SST, install and aiternately tighten the cap nuts
in several passes.

SST 09011-38121
Torque: 250 kg-cm (18 ft-lb, 25 N-m)

If any one of the cap nuts does not meet the torque
specification, replace the connecting rod bolt and cap nut
as a set.

(¢} Mark the front of the cap nut with paint.
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Painted Mark

EM7365

EM7349

EM7581

(d) Retighten the cap nuts 90° in the numerical order as
shown.

(e} Check that the painted mark is now at a 90° angle to
the front.

(f) Check that the crankshaft turns smoothiy.

(g Check the connecting rod thrust clearance.
(See step 2 on page EM-150)

INSTALL REAR OIL SEAL RETAINER
Install a new gasket and the retainer with the six bolts.
Torque: 95 kg-cm (82 in.-lb, 9.3 N-m)

POST ASSEMBLY

1.

9.

{w/ OIL COOLER)
INSTALL OIL COOLER (See page LU-18)

INSTALL OIL FILTER (See page LU-7)

INSTALL OIL PUMP AND OIL PAN
(See pages LU-14 and 15)

INSTALL WATER PUMP AND ALTERNATOR
ADJUSTING BAR (See pages CO-10 and 11)

INSTALL CYLINDER HEAD (See pages EM-87 to 96)

INSTALL PULLEYS AND TIMING BELT
(See pages EM-40 to 44)

INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the three bolts.
Torque: 530 kg-cm (38 ft-lb, 52 N'm)

INSTALL PS PUMP BRACKET
Install the PS pump bracket with the three bolts.
Torque: 440 kg-cm (32 ft-lb, 43 N'm)

REMOVE ENGINE STAND
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10.

EM7526

13.

EM7333

,,> EM7443

14.

15.

INSTALL REAR END PLATE

Torque: 95 kg-cm (82 ft-1b, 9.3 N-m)

(M/T)
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
several passes in the sequence shown.

Torque: 900 kg-cm (65 ft-lb, 88 N-m)

(A/T)
INSTALL DRIVE PLATE (See procedure of step 13)

Torque: 850 kg-cm (61 ft-ib, 83 N:m)

(M/T)
INSTALL CLUTCH DISC AND COVER
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CYLINDER BLOCK
(3S-GE and 3S-GTE)

Piston Ring (No.1 Compression)
Piston Ring (Side Rail)

# Snap Ring

Piston Ring (No.2 Compression)
Piston Ring (Expander) % }

Connecting Rod

Connecting Rod Bearing

%@\ Piston Pin
— Piston
o Connecting Rod Bushing
—a)

Y] Cylinder Block

Rear End Plate

Connecting Rod Cap

PS Pump Bracket

RH Engine Mounti
Bracket

@ Crankshaft

oil Nozzle———% 0\5@6\

*| 1,100 (80
¢ Gasket

680 (49, 67)

Crankshaft
Rear Qil Seal

Front Oil Seal

[93 (81 in.-1b, 9.1) | —&

Oil Pump

Crankshaft

KCrankshaft Thrust Washer
M Main Bearing
%————Main Bearing Cap

—— (eowen ]

Oil Strainer

QOil Pan Baffle Plateh@
® Gasket -
&

[65 (48 in.-Ib, 5.4) |

QOilPan

& Gasket
Drain Plug

|kg-cm (ft-Ib, N-m} |: Specified torque

@ Non-reusable part
* Precoated part

EM8002
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EM-175

EM8148

PREPARATION FOR DISASSEMBLY

1. (M/T)
REMOVE CLUTCH COVER AND DISC

2. (M/T)
REMOVE FLYWHEEL

3. (A/T)
REMOVE DRIVE PLATE

4. REMOVE REAR END PLATE
Remove the bolt and end plate.

5. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

6. REMOVE RH ENGINE MOUNTING BRACKET
Remove the three bolts and mounting bracket.

7. REMOVE PS PUMP BRACKET
Remove the three bolts and PS pump bracket.

8. REMOVE TIMING BELT AND PULLEYS
(See pages EM-45 to 50)

9. REMOVE CYLINDER HEAD
3S-GE (See pages EM-101 to 107)
3S-GTE (See pages EM-108 to 115)

10. REMOVE WATER PUMP AND IDLER PULLEY
BRACKET (See pages CO-7 and 8)

11. REMOVE OIL PAN AND OIL PUMP
(See pages LU-9 and 10)

12. REMOVE OIL FILTER (See page LU-7)

13. (w/ OIL COOLER)
REMOVE OIL COOLER
3S-GE (See pages LU-16 and 17)
3S-GTE (See pages LU-19 and 20)

14. REMOVE KNOCK SENSOR
Using SST, remove the knock sensor.
SST 08816-30010
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EM7349

EM7933

EM8146

EM7974

DISASSEMBLY OF CYLINDER BLOCK
(See page EM-174)

1.

REMOVE REAR OIL SEAL RETAINER
Remove the six bolts, retainer and gasket.

CHECK CONNECTING ROD THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the connecting rod back and forth.

Standard thrust ciearance: 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. If necessary, replace the
crankshaft.

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 ensure
correct reassembly.

(b) Remove the connecting rod cap nuts.

(¢) 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 connect-
ing cap.
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EM7975

EM7976

EM7977

EM7934

(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(e} Clean crank pin and bearing.

(fl 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.

(g} Lay a strip of Plastigage across the crank pin.

(h) Install the connecting rod cap.
(See step 6 on page EM-195)

Torque: 680 kg-cm (49 ft-lb, 67 N-m)
NOTICE: Do not turn the crankshaft.

() Remove the connecting rod cap.
(See procedures (b) and (c) above)
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EM7978

EM7935

EM7936

EMB020

(i)  Measure the Plastigage at its widest point.
Standard oil clearance:

STD 0.024 - 0.055 mm
(0.0009 — 0.0022 in.)
U/s 0.25 0.023 — 0.069 mm

(0.0009 — 0.0027 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)

If the oil clearance is greater than maximum, replace the
bearings. If necessary, grind or repiace 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.)
Mark 2 1.488 — 1.492 mm
(0.0586 — 0.0587 in.)
Mark '3’ 1.492 — 1.496 mm
(0.0587 — 0.0589 in.)

(k} Completely remove the Plastigage.

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(@) Using a ridge reamer, remove all the carbon from the
top of the cylinder.

(b) Cover the connecting rod bolts.
(See page EM-177)

(c) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

HINT:
® Keep the bearings, connecting rod and cap together.

® 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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EM-179

EM7983

EM7940

EM8038

EM7942

EM7943

6.

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

(a) Remove the main bearing cap bolts.

(b} 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:
® Keep the lower bearing and main bearing cap together.

® Arrange the main bearing caps and lower thrust
washers in correct order.

(c) Lift out the crankshaft.

HINT: Keep the upper bearing and upper thrust washers
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.
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EM7984

EM7983

EM8173
EM7772
EM7689

(h) Install the main bearing caps.
(See step 4 on page EM-194)

Torque: 600 kg-cm (43 ft-lb, 59 N'm)
NOTICE: Do not turn the crankshaft.

() Remove the main bearing caps.
(See procedures (a) and (b} above)

() Measure the Plastigage at its widest point.

Standard clearance:
No.3 STD 0.025 — 0.044 mm
{0.0010 — 0.0017 in.)
U/s 0.25 0.021 — 0.061 mm
(0.0008 — 0.0024 in.)
0.015 -~ 0.034 mm
(0.0006 — 0.0013 in.)
U/s 0.25 0.029 — 0.069 mm

(0.0011 — 0.0027 in.)
Maximum clearance: 0.08 mm (0.0031 in.)

Others STD

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 can-
not 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,” 2,”" *“3,”” 4" and "’’’ accordingly.

Number marked
Cylinder block 1 2 3
Crankshaft 0l1y210(1}2|0j1}2
Bearing 11213(2;3[4/[3{4|5

EXAMPLE: Cylinder block ‘2" + Crankshaft 1"’
= Bearing ‘3"
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(Reference)
Cylinder block main journal bore diameter:
Mark ’1’* 59.020 — 59.026 mm
(2.3236 — 2.3239 in.)
Mark "'2"" 59.026 — 59.032 mm
(2.3239 — 2.3241 in.)
Mark 3’ 59.032 — 59.038 mm
(2.3241 — 2.3243 in.)

Crankshaft journal diameter:
Mark 0" 54.998 — 55.003 mm
(2.1653 — 2.1655 in.)
Mark 1" 54,993 — 54.998 mm
(2.1651 — 2.1653 in.)
Mark '2’* 54,988 — 54.993 mm
(2.1649 — 2.1651 in.)

Standard sized bearing center wall thickness:
No.3 Mark "1 1.992 — 1.995 mm
(0.0784 — 0.0785 in.)
Mark "’'2"" 1.995 — 1.998 mm
(0.0785 — 0.0787 in.)
Mark '3 1.998 — 2.001 mm
(0.0787 — 0.0788 in.)
Mark "’4’* 2.001 — 2.004 mm
{(0.0788 — 0.0789 in.)
Mark "’5"* 2.004 — 2.007 mm
(0.0789 — 0.0790 in.)
Others Mark "1 1.997 — 2.000 mm
(0.0786 — 0.0787 in.)
Mark ‘2" 2.000 — 2.003 mm
{0.0787 — 0.0789 in.)
Mark '3 2.003 — 2.006 mm
{0.0789 — 0.0790 in.)
Mark ’'4’* 2.006 — 2.009 mm
{0.0790 — 0.0791 in.)
Mark ’5"" 2.009 — 2.012 mm
{0.0791 — 0.0792 in.)

(k) Completely remove the Plastigage.

7. REMOVE CRANKSHAFT
(a) Lift out the crankshaft.

(b) Remove the upper bearings and upper thrust washers
from cylinder block.

EMB038

HINT: Arrange the main bearing caps, bearings and
thrust washers in correct order.

8. REMOVE OIL NOZZLES (See page LU-23)
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INSPECTION OF CYLINDER BLOCK

1.
A.

CLEAN CYLINDER BLOCK

Remove gasket material

Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

Clean cylinder block
Using a soft brush and solvent, thoroughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS

Using a precision straight edge and feeler gauge, measure

the surfaces contacting the cylinder head gasket for war-
page.
Maximum warpage: 0.05 mm (0.0020 in.)

If warpage is greater than maximum, replace the cylinder
block.

INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
if deep scratches are present, replace the cylinder block.

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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Thrust
© Direction
Front <= Axial
Xia
' @ Direction
A 10 mm
7 (0.39 in)
B Middle
_+—c—+=-10mm
7 (0.39 in)

EM7936

EM7932

\ EM7980

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust axial direc-
tions.

Standard diameter:

Mark “*1”* 86.000 — 86.010 mm
(3.3858 — 3.3862 in.)
Mark "'2"" 86.010 — 86.020 mm
(3.3862 — 3.3866 in.)
Mark **3" 86.020 — 86.030 mm

(3.3866 — 3.3870 in.)
Maximum diameter: 86.23 mm (3.3949 in.)

If the diameter is greater than maximum, replace the
cylinder block.

REMOVE CYLINDER RIDGE

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.

REMOVE PISTON RINGS

(a) Using a piston ring expander, remove the two com-
pression rings.
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EM7929

EMO284

EM2306

EMB052

(b) Remove the two side rails and oil ring expander by
hand.

HINT: Arrange the rings in correct order only.

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:
® The piston and pin are a matched set.

® Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.
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EM7945

EM73946

EM7881

Front Mark
(Cavity)

Front
Mark
{Cavity)

Mark
1,20r3

30.1 mm

EMB054

EM8142

INSPECTION OF PISTON AND CONNECTING
ROD ASSEMBLIES
1. CLEAN PISTON

(a) Using a gasket scraper, remove the carbon from the
piston top.

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

(c) Using solvent and a brush, thoroughly clean the
piston.

NOTICE: Do not use a wire brush.

INSPECT PISTON

A. Inspect piston oil clearance

HINT: There are three sizes of the standard piston
diameter, marked “1", 2" and “3"" accordingly. The mark
is stamped on the piston top.

(@) 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:

3S-GE Mark 1" 85.960 — 85.970 mm
(3.3842 — 3.3846 in.)

Mark ‘2’ 85.970 — 85.980 mm

(3.3846 — 3.3850 in.)

Mark “3’° 85.980 — 85.990 mm

(3.3850 — 3.3854 in.)

3S-GTE Mark ’1” 85.920 — 85.930 mm
(3.3827 — 3.3831 in.)

Mark ‘2’ 85.930 — 85.940 mm

(3.3831 — 3.3835 in.)

Mark ‘“3”” 85.940 — 85.950 mm

(3.3835 — 3.3839 in.)
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(b) Measure the cylinder bore diameter in the thrust
directions.
(See step 4 on page EM-183)

(c) Subtract the piston diameter measurement from the
minimum cylinder bore diameter measurement.

Standard oil clearance:
3S-GE 0.030 — 0.050 mm
(0.0012 — 0.0020 in.)
3S-GTE 0.070 — 0.090 mm
(0.0028 — 0.0035 in.)

Maximum oil clearance:
3S-GE 0.070 mm (0.0028 in.)
3S-GTE 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.

- Front
;o Mark

’ \ (Cavity)

3S-GE 3S-GTE

Front
Mark
(Cavity)

A

EMB105 EM8143 EM7924

EM7947

EM0224

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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,m

EM7639

EM7948

EM0287 EM0288

EMO0289 EM0290

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

Standard end gap:
w/ TWC No.1

No.2

Qil (Side rail)

w/o TWC No.1

No.2

Oil (Side rail)

Maximum end gap:
w/ TWC  No.1
No.2

Qil (Side rail)

w/o TWC No.1
No.2

Oil (Side rail)

0.330 — 0.550 mm
(0.0130 — 0.0217 in.)
0.450 — 0.670 mm
(0.0177 — 0.0264 in.)
0.200 — 0.600 mm
(0.0079 — 0.0217 in.)
0.330 — 0.550 mm
(0.0130 — 0.0217 in.)
0.200 — 0.420 mm
(0.0079 — 0.0165 in.)
0.300 — 1,000 mm
(0.0118 — 0.0394 in.)

0.85 mm (0.0335 in.)
0.97 mm (0.0382 in.)
0.90 mm (0.0354 in.)
0.85 mm (0.0335 in.)
0.72 mm (0.0283 in.)
1.30 mm (0.0512 in.)

If the end gap is greater than maximum, replace the piston
ring. If the end gap is greater than maximum, even with a
new piston ring, replace the cylinder block.

Inspect piston pin fit

At 60°C (140°F), you should be abie 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.

@ 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.

® 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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EM7538

EM0227

EM1321

Oil Hole
@)

EM7329

Inspect piston pin oil clearance

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

Bushing inside diameter: 22.005 — 22.017 mm
(0.8663 — 0.8668 in.)

(b) Using a micrometer, measure the piston pin diameter.

Piston pin diameter: 21.997 — 22.009 mm
(0.8660 — 0.8665 in.)

(c) Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.

Standard oil clearance: 0.005 — 0.071 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.

If necessary, replace connecting rod bushing
(a) Using SST and a press, press out the bushing.
SST 09222-30010

(b) Align the oil holes of a new bushing and the connect-
ing rod.

(¢} Using SST and a press, press in the bushing.
SST 09222-30010
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\ EM1322

(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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EM7941

EM3553

INSPECTION AND REPAIR OF CRANKSHAFT

1.

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
{2.1553 — 2.1557 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-170 to 174). 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 bear-
ings.

REPLACEMENT OF CRANKSHAFT OIL SEALS
(See pages EM-165 and 166)
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EMT7949

EM7982

3S-GE

Front Mark >
{Cavity)

Front Mark
{(Protrusion}

3S-GTE

Front Mark
(Cavity)

Front Mark
{Protrusion)

¢ EM8119

EM7930

)\

EM7928

ASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLIES

1. ASSEMBLE PISTON AND CONNECTING ROD

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

HINT: Be sure 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 end gap of the snap ring is not aligned
with the pin hole cutout portion of the piston.
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2. INSTALL PISTON RINGS
(a) Install the oil ring expander and two side rails by
hand.
\ EM7931
No.1 (b) Using a piston ring expander, install the two com-
CtézMark pression rings with the code mark facing upward.
W Code mark: R
1
No.2 Cog Mark
EM7925 EM7980
3S-GE Front Mark (¢} Position the piston rings so that the ring ends are as
' (Cavity) No.1 shown.
Upper Side Compression NOTICE: Do not align the ring ends.
Rail Ring
Expander g :
q
No.2 Lower Side
Compression Rail
Ring
3S-GTE Front Mark
{Cavity) No.1 .
. Compression
Upper Side Ring
Rail
Expander {
No.2 Lower Side
Compression Rail
Ring * EMB8120
EM8121
3. INSTALL BEARINGS

EMOOSS

(a) Align the bearing claw with the groove of the con-
necting rod or connecting cap.

{b) Install the bearings in the connecting rod and con-
necting rod cap.
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No.3

Others

-0

23.0mm

Lower \ D

19.2 mm

EME948

EM7926

EM7439

EM7927

ASSEMBLY OF CYLINDER BLOCK
(See page EM-174)

HINT:
® Thoroughly clean all parts to be assembled.

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

® Replace all gaskets, O-rings and oil seals with new
parts.

INSTALL OIL NOZZLES (See page LU-23)

INSTALL MAIN BEARINGS

HINT:

® 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 position with
the main bearing cap. Install the 19.2 mm (0.756 in.)
bearings in the other positions.

® 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 posi-
tion of the cylinder block with the oil grooves facing out-
ward.
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EMS8038

EM7440

EM8039

EM7984

EM2082

PLACE CRANKSHAFT ON CYLINDER BLOCK

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 loca-
tions.

HINT: Each bearing cap has a number and front mark.

(c) Apply a light coat of engine oil on the threads and
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.

Torque: 600 kg-cm (43 ft-lb, 59 N'm)
(e} Check that the crankshaft turns smoothly.

(fi Check the crankshaft thrust clearance.
(See step 5 on page EM-178)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

(a} Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.
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Mark
{Cavity)

EM8056 EM8055
EM1933

Front Mark
{Protrusion)

EM7985

EM7934

EM7349

(b) Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing
forward.

INSTALL CONNECTING ROD CAPS

(a) Match the numbered connecting rod cap with the
connecting rod.

(b) Install the connecting rod cap with the front mark
facing forward.

(c) Apply a light coat of engine oil on the threads and
under the cap nuts.

(d) Using SST, install and alternately tighten the cap nuts
in several passes.

Torque: 680 kg-cm (49 ft-1b, 67 N-m)
(e} Check that the crankshaft turns smoothly.

() Check the connecting rod thrust clearance.
(See step 2 on page EM-176)

INSTALL REAR OIL SEAL RETAINER
Install a new gasket and the retainer with the six bolts.
Torque: 95 kg-cm (82 in.-Ib, 9.3 N-m)
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EM7871

EM7870

EM7923

POST ASSEMBLY

1.

10.

11.

INSTALL KNOCK SENSOR
Using SST, install the knock sensor.
SST 09816-30010

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

(w/ OIL COOLER)

INSTALL OIL COOLER

3S-GE (See page LU-18)

3S-GTE (See pages LU-21 and 22)

INSTALL OIL FILTER (See page LU-7)

INSTALL OIL PUMP AND OIL PAN
(See pages LU-14 and 15)

INSTALL WATER PUMP AND IDLER PULLEY
BRACKET (See pages CO-10 and 11)

INSTALL CYLINDER HEAD
3S-GE (See pages EM-131 to 137)
3S-GTE (See pages EM-138 to 146)

INSTALL PULLEYS AND TIMING BELT
(See pages EM-53 to 58)

INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the three boits.
Torque: 530 kg-cm (38 ft-lb, 52 N-m)

INSTALL PS PUMP BRACKET
Install the PS pump bracket with the three bolts.
Torque: 440 kg-cm (32 ft-1b, 43 N'm)

REMOVE ENGINE STAND

INSTALL REAR END PLATE

Torque: 95 kg-cm (82 ft-lb, 9.3 N'm)
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12. (M/T)
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

EM7333

(b) Install the flywheel on the crankshaft.

(c) Install and uniformly tighten the mount bolts in
several passes in the sequence shown.

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

EM8260

14. (A/T)
INSTALL DRIVE PLATE (See procedure step 13)

Torque: 850 kg-cm (61 ft-lb, 83 N-m)

16. (M/T)
INSTALL CLUTCH DISC AND COVER
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TC-2 TURBOCHARGER SYSTEM — Description

DISCRIPTION

Waste Gate Valve Full-Floating Bearing
Water Cooling Channel

Oxygen

Sensor Actuator

Turbine

Wheel
Impeller Wheel

Oil Passage

Intercooler

=" | FROM CYLINDER BLOCK
* Coolant

VU

|/ TO OIL PAN
Full-Floating

Bearing

TCO075
TCO070 TCO069

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 mechanicaily 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 higher air-fuel mixture than usual,

engine output can be increased by increasing the average combustion pressure without increasing the engine
speed.
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Intercooler

Turbocharging Acautor - N\
Pressure VSV N M cau _\ ﬁ
1 g ; 8| /

Waste:lL }
Gate
Valve

<=

e

Flow Air
Turbine Wheel Turbocharger Meter  Cleaner

TC0028

Operation of Turbocharger

Exhaust gas acts on the turbine wheel inside the turbine housing, causing it to revolve. When the turbine
wheel revolves, the impeller 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 hous-
ing 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 tur-
bocharged air pressure grows greater and engine output increases.

Waste Gate Valve

Although on the one hand high output is achieved by turbo-charging, if the turbocharged air pressure
becomes too high, knocking occurs and, on the contrary, a reduction in engine output is caused. If the tur-
bocharged 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 tur-
bocharged air within the prescribed limits.

Intercooler

The intercooler 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 intercooler is an air cooling type located at the top of the engine, utilizing the vehicle
windstream to cool the turbocharged air.
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DISCRIPTION

Full-Floating Bearing

Waste Gate Valve

Water Cooling Channel

Actuator

Oxygen
Sensor

Turbine
Wheel

Impeiler Wheel

Qil Passage
FROM OIL INLET PIPE

(NO. 2 TURBO OiL PIPE)

Coolant

Intercooler

Air By-Pass Valve/. . 3
N\t r\‘”

\
)
$ Full-floating

Bearing

TO OIL OUTLET PIPE
(NO. 2 TURBO OIL PIPE)

TC0075
TC0070 TC0128

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 MR2 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 higher air-fuel mixture than usual,
engine output can be increased by Increasing the average combustion pressure without increasing the
engine speed.
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N\
Intercooler
Turbocharging ﬁ —
Pressure VSV "A‘ Actuator ﬁ
[ ; 8] -
Z = /
\(/;V;s;e __l ’ ( Impeller Wheel
‘Valve |/ /
=) & pp— i |
J Air

Flow Air

Turbocharger Meter  Cleaner

Turbine Wheel

TC0028

Operation of Turbocharger

Exhaust gas acts on the turbine wheel inside the turbine housing, causing it to revolve. When the turbine
wheel revolves, the impeller 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

Although on the one hand high output is achieved by turbo-charging, 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.

intercooler

The intercooler 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 MR2 intercooler is an air cooling type located at the top of the engine, utilizing the vehicle
windstream to cool the turbocharged air.
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TCO054

TCO058

TC0055

PRECAUTIONS

1.

10.

1.

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 run with the air cleaner removed,
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:

e Engine oil level and quality
® Conditions under which the turbocharger was used
e Qil 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
seconds to distribute oil to throughout the engine.
Then allow the engine to idle for 60 seconds.
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TROUBLESHOOTING

HINT: Before troubleshooting the turbocharger, first check the engine itseif. (valve clearance, engine com-
pression, ignition timing etc.)

INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION

(Possible Cause) {Check Procedure and Correction Method)
1. TURBOCHARGING PRESSURE TOO .| Check turbocharging pressure. (See page TC-7)
LOW

Turbocharging pressure:
0.50 — 0.83 kg/cm?
(7.1 — 11.8 psi, 49 — 81 kPa)

If the pressure is below specification, begin
diagnosis from item 2.

2. RESTRICTED INTAKE AIR SYSTEM .| Check intake air system, and repair or replace

parts as necessary. (See page TC-9)

3. LEAK IN INTAKE AIR SYSTEM | | Check intake air system, and repair or replace
parts as necessary. (See page TC-9)

4. RESTRICTED EXHAUST SYSTEM .| Check exhaust system, and repair or replace
parts as necessary. (See page TC-9)

5. LEAK IN EXHAUST SYSTEM Check exhaust system, and repair or replace
parts as necessary. (See page TC-9)

6. ERRATIC TURBOCHARGER OPERATION | | Check rotation of impeller wheel. If it does not
. turn or turns with a heavy drag, replace the
turbocharger assembly.

Check axial and radial plays of impeller wheel.
(See page TC-12)

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 turbo-
charger assembly.
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ABNORMAL NOISE

(Possible Cause)

(Check Procedure and Correction Method)

1. TURBOCHARGING HEAT INSULATOR
RESONNANCE

Check for loose, improperly installed or deformed
insulator mount bolts, and repair or replace as
necessary.

2. EXHAUST PIPE LEAKING OR VIBRATING

Check for deformed exhaust pipe, loose mount
bolts or damaged gasket, and repair or replace as
necessary.

3. ERRATIC TURBOCHARGER OPERATION | __

Refer to item 6 of INSUFFICIENT ACCELERATION,
LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION.

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

(Possible Cause)

{Check Procedure and Correction Method)

FAULTY TURBOCHARGER SEAL

Check for oil leakage in exhaust system.

® Remove the turbine elbow from the turbo-
charger and check for excessive carbon
deposits on the turbine wheel. Excessive
carbon deposits indicated a faulty turbo-
charger.

Check for oil leakage in intake air system.

® Check for axial and radial plays in impeller
wheel, and replace the turbocharger, if
necessary.
(See page TC-12)

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 diagnosis this as an oil leakage from the
turbocharger.
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Approx.
0.66 kg/cm?

TC0042

TC0073

TURBOCHARGER

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.

® Clogged air cleaner ..... Clean or replace element
® Hoses collapsed or deformed .... Repair or replace

® Leakage from connections ..... Check each connection
° and repair

® Cracks in components ..... Check and replace

INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger out-
let and exhaust pipe.

® Deformed components ..... Repair or replace

® Foreign material in passages ..... Remove

® Leakage from components ..... Repair or replace
® Cracks in components ..... Check and replace

INSPECT ACTUATOR OPERATION
{a) Disconnect the actuator hose.

(b) Using SST (turbocharger pressure gauge), apply
approx. 0.66 kg/cm? (9.4 psi, 65 kpa) of pressure to
the actuator and check that the rod moves.

If the rod does not move, replace the turbocharger assem-
bly.
SST 09992-00241

NOTICE: Never apply more than 0.83 kg/cm? (11.8
psi, 81 kPa) of pressure to the actuator.

CHECK TURBOCHARGING PRESSURE

(a) Using a 3-way connector, connect SST (tur-
bocharger pressure gauge) to the hose leading to the
intake manifold.

SST 09992-00241

(b} While driving with the engine running at 2,800 rpm
or more with the throttle valve fully open in the 3rd
gear, check the turbocharging pressure.

Standard pressure: 0.50 — 0.83 kg/cm?
(7.1 — 11.8 psi, 49 — 81 kPa)

If the pressure is less than that specified, check the intake
air and exhaust systems for leakage. If there is no leakage,
replace the turbocharger assembly.

If the pressure is above specification, check if the actuator
hose is disconnected or cracked. If not, replace the tur-
bocharger assembly.
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5. [INSPECT IMPELLER WHEEL ROTATION
{See step 1 on page TC-12)

6. INSPECT TURBOCHARGING PRESSURE VSV
{See page FI-199)

7. INSPECT TURBOCHARGING PRESSURE SENSOR
{See page FI-198)

COMPONENTS

Intercooler Protector

intercooler
ritrerDcSé)tler Cool Turbocharger Heat
Insulator
Alternator

Qil Dipstick

Water Inlet Hose

i Turbocharger Stay
Actuator Vacuum

Hose o8 ) j Intake Air Turbo Water
\ . Connector Pipe
Woater By-Pass Hose \ s @//6 /‘g
A\ g > ® ©—© Gasket
Side Bearing
, Turbo Oil Pipe Housing Plate

Hose ; 1 é / 3

No.2 Atternat /.»//—”‘ “ £

o. ernator ‘ \ :

Bracket £ & \\& m’

Turbine Outlet Eibow

Turbine Qutiet Elbow

Heat Insulator ¥ N\ @-—0 Gasket

Retalner

Cushion—@ kCatalytlc Converter Stay

Catalytic Converter S @ R S
Stay
Q)

%

&

Catalytic Converter

[kg-cm (ft-Ib, N-m) |: Specified torque
@ Non-reusable part

TCO071
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REMOVAL OF TURBOCHARGER
1. DRAIN ENGINE COOLANT

2. REMOVE ALTERNATOR
(See step 3 on page EM-108)

3. REMOVE CATALYTIC CONVERTER
(See step 5 on page EM-109)

4. REMOVE INTERCOOLER COOL AIR INLET
Using a clip remover, remove the seven clips and air inlet.

NS
\
N TCO064

5. REMOVE INTERCOOLER COOL COVER
Remove the three bolts and intercooler cover.

TCO065

/y—« 6. REMOVE INTERCOOLER

{a) Remove the two bolts.

{b) Disconnect the intercooler from the turbocharger and
intake air connector, and remove the intercooler and
air hose.

7. REMOVE TURBOCHARGER HEAT INSULATOR
Remove the three bolts and heat insulator.

TC0062
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TC0052

10.

11.

REMOVE OXYGEN SENSOR
(a) Disconnect the oxygen sensor connector.
(b) Remove the two nuts, oxygen sensor and gasket.

REMOVE HEAT INSULATORS OF TURBINE OUTLET
ELBOW

(@@ Remove the oil dipstick.
{b) Remove the three bolts and RH heat insulator.
() Remove the two bolts and LH heat insulator.

DISCONNECT HOSES

(a) Woater hose from radiator

(b) Woater hose from water inlet

(c) Water by-pass hose from turbo water pipe
(d) Vacuum hose from actuator

(e} Oil hose from turbo oil pipe

REMOVE TURBOCHARGER STAY
Remove the three bolts and turbocharger stay.
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1C0047

TCO044

I~ TCO063

TC0060

12. REMOVE TURBOCHARGER

(@) Remove the bolt and union bolt holding the No.1 tur-
bo oil pipe to the cylinder block. Remove the two
union bolt gaskets

{b) Remove the four nuts, turbocharger and gasket.

13. REMOVE TURBO OIL PIPE
Remove the two nuts, oil pipe and gasket.

14. REMOVE TURBO WATER PIPE
Remove the two nuts, two bolts, water pipe and gasket.

15. REMOVE SIDE BEARING HOUSING PLATE
Remove the two nuts, housing plate and gasket.
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\ / TCO059

TCOO57

TCO056

or Less

Dial Indicator Needle

LL1LL Z [/ oy,

Spacer Bearing

TCO061
TC0039

16. REMOVE TURBINE OUTLET ELBOW

Remove the six nuts, outlet elbow and gasket.

INSPECTION OF TURBOCHARGER

1.

INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check that
the impeller wheel turns smoothly. :

If the impeller wheel does not turn or if it turns with a drag,
replace the turbocharger assembly.

INSPECT AXIAL PLAY OF IMPELLER WHEEL

Insert a dial indicator into the intake side hole the turbine
wheel edge by and check the axial play.

Standard clearance: 0.13 mm (0.0051 in.} or less

If the axial play is not as specified, replace the tur-
bocharger assembly.

INSPECT RADIAL PLAY OF IMPELLER WHEEL

(a) From oil outlet hole, insert a dial indicator through the
hole in the spacer bearing and set it in the center of
the impeller shaft.

(b) Move the impeller shaft in a radial directio, measure
the radial play of the impeller shaft.

Standard clearance: 0.18 mm (0.0071 in.) or less

If the radial play is not as specified, replace the tur-
bocharger assembly.
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INSTALLATION OF TURBOCHARGER
(See page TC-8)

NOTICE: After replacing the turbocharger assembly,
for 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.

1. INSTALL TURBINE OUTLET ELBOW
Install a new gasket and the outiet elbow with the six nuts.
Torque: 650 kg-cm (47 ft-lb, 64 N'm)

2. INSTALL SIDE BEARING HOUING PLATE

Install a new gasket and the housing plate with the two
nuts.

Torque: 120 kg-cm (9 ft-Ib, 11 N'm)

TC0043

3. 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)

4. INSTALL TURBO OIL PIPE

Install a new gasket and the oil pipe with the two nuts. Do
not torque the nuts yet.

TCO068
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TC0O045

TCO0044

TC0048

5.

INSTALL TURBOCHARGER

(a) Install a new gasket and the turbocharger with the
four nuts. Do not torque the nuts.

(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 turbocharger to the
exhaust manifold.

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

{d) Tighten the two nuts holding the oil pipe to the tur-
bocharger.

Torque: 175 kg-cm (13 ft-lb, 17 N'm)

(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 oil pipe to the cylinder
block.

Torque: 440 kg-cm (32 ft-1b, 43 N'-m)
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TC-15

TC0049

TCO0SO

TCO051

6.

INSTALL TURBOCHARGER STAY
Install the turbocharger stay with the three bolts.

Torque:
To turbocharger 705 kg-cm (51 ft-Ib, 69 N'm)
To cylinder block 600 kg-cm (43 ft-lb, 59 N'm)

CONNECT HOSES

(a) Water hose from radiator

(b) Water hose from water inlet

(c) Water by-pass hose from turbo water pipe
(d) Vacuum hose from actuator

(e) Oil hose from turbo oil pipe

INSTALL HEAT INSULATOR OF TURBINE OUTLET
ELBOW

(a) Install the RH heat insulator with the three bolt.
{b) Install the LH heat insulator with the two bolt.
(c) Install the oil dipstick gauge.

INSTALL OXYGEN SENSOR

(a) Install a new gaskets and the oxygen sensor with the
two nuts.

Torque: 450 kg-cm (33 ft-lb, 44 N-m)
{(b) Connect the oxygen sensor connector.
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10. INSTALL TURBOCHARGER HEAT INSULATOR
Install the heat insulator with the three bolt.

TC0062

P 11. INSTALL INTERCOOLER

Connect the intercooler to the turbocharger and intake air
connector, and install the intercooler with the two bolts.

12. INSTALL INTERCOOLER COVER
Install the intercooler with the three bolt.

N TCO065

13. INSTALL INTERCOOLER COOL AIR INLET
Install the cool air inlet with the seven clips.

TC0074

14. INSTALL CATALYTIC CONVERTER
(See step 28 on page EM-145)

15. INSTALL ALTERNATOR
(See step 30 on page EM-146)

16. FILL ENGINE WITH COOLANT
17. START ENGINE AND CHECK FOR LEAKS
18. CHECK ENGINE OIL LEVEL
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5S-FE
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SYSTEM DESCRIPTION (Cont'd)
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SYSTEM DESCRIPTION (Cont’d)
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The EFl 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 EFl injectors by an electric fuel pump. The injectors inject a

measured quantity of fuel into the intake ports in accordance with signals from the engine (and ECT) ECU
(Electronic Control Unit).

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for engine operation.

ELECTRONIC CONTROL SYSTEM

The 5S-FE, 3S-GE and 3S-GTE engines are equipped with a Toyota Computer Control System (TCCS)
which centrally controls the EFl, ESA, ISC, Diagnosis systems etc. by means of an Electronic Control Unit
(ECU-formerly EFI computer) employing a microcomputer.

By means of the ECU, the TCCS controls the following functions:

1.  Electronic Fuel Injection (EFI)

The engine (and ECT) ECU receives signals from various sensors indicating changing engine operation
conditions such as:

Intake manifold absolute pressure (6S-FE and 3S-GE)

Intake air volume (3S-GTE)

Intake air temperature

Coolant temperature

Engine rpm

Throttle vale opning angle

Exhaust oxygen content etc.
The signals are utilized by the engine (and ECT) ECU to determine the injection duration necessary for
an optimum air-fuel ratio.

2. Electronic Spark Advance (ESA)

The engine (and ECT) 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, coo-
lant temperature, etc.), the microcomputer (ECU) triggers the spark at precisely the right instant. (See |G
section)

3. Idle Speed Control (ISC)

The engine (and ECT) 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 engine
(and ECT) ECU which control the flow of air through the by-pass of the throttie valve and adjust idle
speed to the target value.

4, Diagnosis

The engine (and ECT) ECU detects any malfunctions 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
diagnosis code is recorded by the ECU. The diagnosis code can be read by the number of blinks of the
"CHECK" engine warning light when terminals TE1 and E1 are connected.

For the diagnostic codes, refer to page FI-31, 33 or 35.

5. Fail-Safe Function

In the event of the sensor malfunctioning, a back-up circuit will take over to provide minimal driveability,
and the “CHECK" engine warning light will light.
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Check Connector

i

Tachometer

1G1166

CORRECT

1G0863

PRECAUTIONS

1.

3.

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 open flame when working on
the fuel system.

Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

1.

CHECK CORRECT ENGINE TUNE-UP
(See page EM-11)

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 ter-
minal IG © of the check connector.

IN THE EVENT OF ENGINE MISFIRE THE
FOLLOWING PRECAUTIONS SHOULD BE TAKEN

(@) Check proper connection of battery terminals, etc.
(b) Handle high-tension cords carefully.

(c) After repair work, check that the ignition coil ter-
minals and all other ignition system lines are recon-
nected securely.

(d) When cleaning the engine compartment, be especial-
ly careful to protect the electrical system from water.

(w/ TWC)
PRECAUTIONS WHEN HANDLING OXYGEN SENSOR

(a) Do not allow oxygen sensor to drop or hit against an
object.

(b) Do not allow the sensor to come into contact with
water.
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FI4305

=

IF VEHICLE VIS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM, CB, ETC.)

The engine (and ECT) 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 engine (and ECT) ECU operation,
especially if the antenna and feeder are installed nearby.

Therefore, observe the following precautions:

1. Install the antenna as far as possible from the engine (and
ECT) ECU. The engine ECU is located under the radio so
the antenna should be installed at the rear side of the vehi-
cle.

2. Keep the antenna feeder as far away as possible from the
engine {(and ECT) 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 notopen the cover or the case of the engine {and ECT)
ECU unless absolutely necessary. (If the IC 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 throttie body and cylinder
head will cause air suction and cause the engine to run out
of tune.
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Fi5234

Lock Spring

FI0082 FIO093

FI0094

FIO095 FIC096

ELECTRONIC CONTROL SYSTEM

1.

9.

Before removing EFl wiring connectors, terminals, etc.,
first disconnect the power by either turning the ignition
switch OFF or disconnecting the battery terminals.

HINT: Always check the diagnosis code before discon-
necting the battery terminal.

When installing the battery, be especially careful not to
incorrectly connect the positive (+) and negative (-)
cables.

Do not permit parts to receive a severe impact during
removal or installation. Handle all EFlI parts carefully,
especially the engine {(and ECT) ECU.

Do not be careless during troubleshooting as there are
numerous transistor circuits and even a slight terminal
contact can cause further troubles.

Do not open the engine (and ECT) ECU cover.

When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-
partment, prevent water from getting on the EF] parts and
wiring connectors.

Parts should be replaced as an assembly.

Care is required when pulling out and inserting wiring con-
nectors.

(a) Release the lock and pull out the connector.
Pull 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.
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FI-9

Fi0097 FI0098

SST (A)

FI3665

Fi0099

FI4776 FI4777

Fulcrum

Fl1654

10.

(b) Insert the test probe into the connector from wiring
side when checking the continuity, amperage or
voltage.

{c¢) Do not apply unnecessary force to the terminal.

(d) After checking, install the water-proofing rubber on
the connector securely.

Use SST for inspection or test of the injector, cold start
injector or its wiring connector.

SST 5S-FE and 3S-GE
09842-30050(A) and 09842-30070(C)
3S-GTE 09842-30050(A) and 09842-30060(B)

FUEL SYSTEM

1.

When disconnecting the high fuel pressure line, a large
amount of gasoline will spill out, so observe the following
procedure:

(@) Put a container under the connection.
(b) Slowly loosen the connection.

(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.

When connecting the flare nut or union bolt on the high
pressure pipe union, observe the following procedure:

(Union Bolt Type)

(@) 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-Ib, 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 tor-
que.

SST 09631-22020
385 kg-cm (28 ft-Ib, 38 N'm)

HINT: Use a torque wrench with a fuicrum length of 30
cm (11.81 in).

Torque:
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5S-FE and 3S-GE CORRECT 3. Observe the following precautions when removing and
ehvery Plpe installing the injectors.

(a) Never reuse the O-ring.

(b} When placing a new O-ring on the injector, take care

Grommet O- ng not to damage it in any way.

Injector

T e

3S-GTE

(c} Coat a new O-ring with spindle oil or gasoline before

installing — never use engine, gear or brake oil.
> m
FI5236

FI5097

4. Install the injector to delivery pipe and intake manifold as

Delivery Pipe shown in the illustration.

Injector

Grommet
Insulator

Cylinder Head —__

\ FI5S214

3S-GE

Injector

O-Ring

Grommet Insulator

FI5S360

Cylinder Head

Fis290
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\
Check Connector

Fl4059

Fi5180

FI4060

5.

Check that there are no fuel leaks after performing any
maintenance on the fuel system.

(a) With engine stopped, turn the ignition switch ON.

(b) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(c) When the fuel return hose is pinched, the pressure
within high pressure line will rise to approx. 4 kg/cm?
(57 psi, 392 kPa). In this state, check to see that
there are no leaks from any part of the fuel system.

NOTICE: Ailways pinch the hose. Avoid bending as it
may cause the hose to crack.

{d Remove SST.
SST 09843-18020
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Fl0094

Fl0482

TROUBLESHOOTING
TROUBLESHOOTING HINTS

1.

Engine troubles are usually not caused by the EFl system.
When troubleshooting, always first check the condition of
the other systems.

(a)

(b)
(c)

(d)

(e)

(f)

(g)

Electronic source

® Battery

® Fusible links

® Fuses

Body ground

Fuel supply

® Fuel leakage

® Fuel filter

® Fuel pump

Ignition system

® Spark plugs

® High-tension cords

® Distributor

® [gnition coil

® Igniter

Air induction system

® Vacuum leaks
Emission control system
® PCV system

® EGR system

Others

® Ignition timing (ESA system)
® Idle speed (ISC system)
® etc.

The most frequent cause of problems is simply a bad con-
tact in wiring connectors. Always check that connections
are secure.

When inspecting the connector, pay particular attention to
the following points:

(a)
(b)

(c)

Check to see that the terminals are not bent.

Check to see that the connector is pushed in com-
pletely and locked.

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 engine (and ECT) ECU, as the ECU is of high
quality and it is expensive.
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4. Use a volt/ohmmeter with high impedance (10 kQ/V
minimum) for troubleshooting of the electrical circuit.
TOTOTA aiermn v , (See page FI-38)

Digital Type Analog Type

F—

=2

Fl0889

TROUBLESHOOTING PROCEDURES

SYMPTOM — DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

CHECK ELECTRIC SOURCE 1. Battery
BAD (1) Connection
(2) Gravity — Drive belt—Charging system
(3) Voltage
2. Fusible link
‘ OK

CHECK STARTING SYSTEM . Ignition switch

. Neutral start switch (A/T)
. Starter
. Wiring/Connection

BAD

HWN =
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SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK)

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-28)

Normal code

DOES ENGINE START WITH
ACCELERATOR PEDAL DEPRESSED?

Diagnostic code(s)

NO

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

OK

CHECK IGNITION SPARK
(See page IG-5)

OK

CHECK SPARK PLUGS
Standard:
5S-FE 1.1 mm (0.043 in.)
3S-GE and 3S-GTE
0.8 mm (0.031 in.)
HINT: Check compression pressure and
valve clearance if necessary.

OK CONTINUED ON PAGE FI-15

Malfunction| (See page FI-31, 33, or 35)
Codef(s)
ISC system
OK (1) I1SC valve
(2) Wiring connection
1. Oil filler cap
BAD 2. Oil dipstick
3. Hose connection(s)
4.PCV hosels)
5. EGR system — EGR valve stays open
1. High-tension cords
BAD 2. Distributor
3. Ignition coil
4. Igniter
1. Spark plugs
NO 2. Compression pressure
Minimum (at 250 rpm):
58-FE and 3S-GE
10.0 kg/cm? (142 psi, 981 kPa)
3S-GTE 9.0 kg/cm? (128 psi, 883 kPa)
3. Valve clearance (Cold)
Standard:
58S-FE IN 0.19 - 0.29 mm
(0.007 — 0.011 in.)
EX 0.28 - 0.38 mm
(0.011 — 0.015 in.)
3S-GE and 3S-GTE
IN 0.15 —- 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 - 0,30 mm
(0.008 — 0.012 in.)
1. Injector(s) = Shorted or leaking
BAD 2. Cold start injector — Leakage
ALL (See page FI-118, 121 or 124)
Plugs> 3. Injector wiring — Short circuited
WET 4. Cold start injector time switch

(See page FI-185)




EFI SYSTEM — Troubleshooting

FI-15

OK CONTINUED FROM PAGE FI-14

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel tank
2. Fuel pressure in fuel line
(1) Connect terminals +B and FP of the
check connector.
(2) Fuel pressure at fuel hose of fuel
filter can be felt.
(See page FI-105 or 108)

oK

CHECK IGNITION TIMING

BAD

1. Fuel line — Leakage — Deformation
2. Fusels)
3. Fuel pump (See page Fi-103)
4. Fuel filter
5. Fuel pressure regulator
(See page FI-127, 129 or 131)

1. Connect terminals TE1 and E1 of the
check connector.
2. Check ignition timing.

Standard: 10° BTDC @ idle

OK

'

CHECK EFI ELECTRONIC CIRCUIT

BAD

Ignition timing — Adjust
(See page EM-22 or 23)

USING VOLT/OHMMETER
(See page FI-38)

BAD

. Wiring connection
. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFl main relay
. Vacuum sensor (5S-FE and 3S-GE)
. Air flow meter (3S-GTE)
. Water temp. sensor
. Air temp. sensor
. Injection signal circuit
(1) Injector wiring
(2) Resistor (3S-GTE)
(3) ECU

N =

NOOh,~®
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EFI SYSTEM — Troubleshooting

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-28)

SYMPTOM — ENGINE OFTEN STALLS

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malfunction

codel(s)

Diagnostic code(s)
(See page FI-31, 33 or 35)

‘OK

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel tank
2, Fuel pressure in fuel line
(1) Short terminals +B and FP of the
check connector.
(2) Fuel pressure at fuel hose of fuel
filter can be felt.
(See page FI-105 or 108)

BAD

1. Oil filler cap

2. Oil dipstick

3. Hose connection(s)

4.PCV hosels)

5. EGR system — EGR valve stays open

OK
L

CHECK AIR FILTER

BAD

. Fuel line — Leakage — Deformation
. Fusel(s)
. Fuel pump (See page FI-103)
. Fuel filter
. Fuel pressure regulator
(See page FI-127, 129 or 131)

aOpWN-=-

OK
CHECK IDLE SPEED (AND IDLE CO)
CONCENTRATION)
Standard: 5S-FE 700 = 50 rpm
3S-GE 800 = 50 rpm

3S-GTE 800 = 50 rpm

BAD

Element — Clean or replace

OK

CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the
check connector.

2. Check ignition timing.
Standard: 10° BTDC @ idle

BAD

1.1SC system
(1) Wiring connection(s)
(2) I1SC valve (See page FI-174, 176 or 178)
(3) ECU (test by substitution)
2. |die speed — Adjust
(See page EM-24 or 25)

OK CONTINUED TO PAGE FI-17

NO

Ignition timing — Adjust
(See page EM-22 or 23)
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Fl-17

OK CONTINUED FROM PAGE Fi-16

CHECK SPARK PLUGS
Standard:
5S-FE 1.1 mm (0.043 in.)
3S-GE and 3S-GTE
0.8 mm (0.031 in.))
HINT: Check compression pressure and
valve clearance if necessary.

OK

CHECK COLD START INJECTOR

NO

1. Spark plugs
2. Compression pressure
Minimum (at 250 rpm):
5S-FE and 3S-GE
10.0 kg/cm? (142 psi, 981 kPa)
3S-GTE 9.0 kg/cm? (128 psi, 883 kPa)
3. Valve clearance (Cold)

Standard:
6S-FE IN 0.19 — 0.29 mm
(0.007 — 0.011 in.)

EX 0.28 — 0.38 mm
(0.011 — 0.015 in.)
3S-GE and 3S-GTE
IN 0.15 — 0.25 mm
(0.006 — 0.009 in.)
EX 0.20 - 0.30 mm
(0.008 — 0.012 in.)

(See page FI-118, 121 or 124)

OK

CHECK FUEL PRESSURE

BAD

1. Cold start injector
(See page FI-118, 121 or 124)
2. Cold start injector time switch
(See page FI-185)

(See page FI-105 or 108)

OK

CHECK INJECTORS

BAD

1. Fuel pump (See page FI-103)
2. Fuel filter
3. Fuel pressure regulator

(See page FI-127, 129 or 131)

(See page FI-134, 141 or 150)

OK

CHECK EFI ELECTRONIC CIRCUIT

BAD

Injection condition

USING VOLT/OHMMETER
(See page FI-38)

BAD

—

. Wiring connection
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFI main relay
. Vacuum sensor (56S-FE and 3S-GE)
. Air flow meter (3S-GTE)
. Water temp. sensor
. Air temp. sensor
. Injection signal circuit
(1) Injector wiring
(2) Resistor (3S-GTE)
(3) ECU

NoOOphWw
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SYMPTOM — ENGINE SOMETIMES STALLS

CHECK DIAGNOSTIC SYSTEM .| Diagnostic code(s)
Check for output of diagnostic code. Malfunction| (See page FI-31, 33 or 35)
(See page FI-28) code(s)

Normal code

(5S-FE and 3S-GE) Vacuum sensor
CHECK VACUUM SENSOR BAD
(See page FI-189)

‘ OK
(3S-GTE) Air flow meter
CHECK AIR FLOW METER BAD
(See page Fi-155)

OK

CHECK WIRING CONNECTORS AND 1. Connector(s)
RELAYS BAD 2. EFi main relay (See page Fi-182)
Check for signal change when the connector 3. Circuit opening relay (See page FI-183)

or relay is slightly tapped or wiggied. 4. Fuel pump relay (See page FI-187)
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FI-19

SYMPTOM — ROUGH IDLING AND/MISSING

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-28)

Malfunction
code(s)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Diagnostic code(s)
(See page FI-31, 33 or 35)

BAD

OK

CHECK AIR FILTER

1. Qil filler cap

2. Oil dipstick

3. Hose connection(s)

4.PCV hosels)

5. EGR system — EGR valve stays open

BAD

OK

CHECK IDLE SPEED

Standard: 5S-FE 750
3S-GE 800
3S-GTE 800

50 rpm
50 rpm
50 rpm

HHH

Element — Clean or replace

BAD

OK

CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the
check connector.

2. Check ignition timing.
Standard: 10° BTDC @ idle

1.ISC system
(1) Wiring connection(s)
(2) ISC valve (See page FI-174, 176 or 178)
(3) ECU (test by substitution)
2.1dle speed — Adjust
(See page EM-24 or 25)

NO

OK

CHECK SPARK PLUGS
Standard:
5S-FE 1.1 mm (0.043 in.)
3S-GE and 3S-GTE
0.8 mm (0.031 in.)
HINT: Check compression pressure and
valve clearance if necessary.

Ignition timing — Adjust
(See page EM-22 or 23)

NO

OK CONTINUED TO PAGE FI-20

1. Spark plugs
2. Compression pressure
Minimum (at 250 rpm):
5S-FE and 3S-GE
10.0 kg/cm? (142 psi, 981 kPa)
3S-GTE 9.0 kg/cm? (128 psi, 883 kPa)
3. Valve clearance (Cold)

Standard:
5S-FE IN 0.19 — 0.29 mm
(0.007 — 0.011 in.)

EX 0.28 — 0.38 mm
{0.011 — 0.015 in.)
3S-GE and 3S-GTE
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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OK CONTINUED FROM PAGE FI-19

(3S-GE and 3S-GTE)
CHECK INTAKE AIR CONTROL VALVE

OK

CHECK COLD START INJECTOR
(See page FI-118, 121 or 124)

BAD

1. VSV for intake air control valve
(See page FI-192 or 194)
2. Vacuum leaks

OK

Y

CHECK FUEL PRESSURE
(See page FI-105 or 108)

BAD

1. Cold start injector
(See page FI-118, 121 or 124)
2. Cold start injector time switch
(See page FI-185)

OK

1

CHECK INJECTORS
(See page FI-134, 141 or 150)

BAD

1. Fuel pump (See page FI-103)
2. Fuel filter
3. Fuel pressure regulator

(See page FI-127, 129 or 131)

OK

]

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-38)

BAD

Injection condition

OK

Y

(3S-GE w/o TWC)
CHECK VARIABLE RESISTOR
(See page FI-190)

BAD

1. Wiring connection
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFl main relay
. Vacuum sensor (5S-FE and 3S-GE)
. Air flow meter (3S-GTE)
. Water temp. sensor
. Air temp. sensor
. Injection signal circuit
(1) Injector wiring
(2) Resistor (3S-GTE)
(3) ECU
8. Oxygen sensor (w/ TWC)
(See page FI-201)

NoOo bW

BAD

Variable resistor
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Fi-21

SYMPTOM —

CHECK ACCELERATOR LINKAGE

HIGH ENGINE SPEED (NO DROP)

OK

BAD

(5S-FE)
CHECK THROTTLE OPENER SYSTEM

Linkage = Struck

BAD

OK

CHECK AIR CONDITIONER IDLE-UP
CIRCUIT

Throttle opener

BAD

OK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-28)

Air valve for air conditioner — Leakage

Malfunction
codels)

Normal code

CHECK ISC SYSTEM

Diagnostic codel(s)
(See page FI-31, 33 or 35)

BAD

OK

CHECK THROTTLE POSITION SENSOR
(See page FI-157, 163, 165 or 169)

1. Wiring connection(s)
2.1SC valve (See page F1-174, 176 or 178)
3. Air conditioner switch

BAD

OK

CHECK FUEL PRESSURE
(See page FI-105 or 108)

Throttle body

BAD

OK

CHECK COLD START INJECTOR
(See page FI-118, 121 or 124)

1. Fuel pump (See page FI-103)
2. Fuel filter
3. Fuel pressure regulator

(See page FI-127, 129 or 131)

BAD

OK

CHECK INJECTORS
(See page FI-134, 141 or 150)

Cold start injector

BAD

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-38)

Injector(s) — Leakage, Injection quantity

BAD

1. Wiring connection
. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFI main relay
. Vacuum sensor (6S-FE and 3S-GE)
. Air flow meter (3S-GTE)
. Water temp. sensor
. Air temp. sensor
. Injection signal circuit
(1) Injector wiring
(2) Resistor (3S-GTE)
(3) ECU

NOOhAW
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SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM Diagnostic codel(s)
Check for output of diagnosis code. Malfunction| (See page FI-31, 33 or 35)
(See page FI-28) code(s)
Normal code
CHECK FOR VACUUM LEAKS IN AIR 1. Oil filler cap
INTAKE LINE BAD 2. Oil dipstick
3. Hose connection(s)
4. PCV hosels)
5. EGR system - EGR valve stays open
OK
CHECK IGNITION TIMING Ignition timing — Adjust
1. Connect terminals TE1 and E1 of the NO (See page EM-22 or 23)
check connector.
2. Check ignition timing.
Standard: 10° BTDC @ idle
OK
CHECK IDLE SPEED 1.18C system
Standard: 5S-FE 700 = 50 rpm BAD (1) Wiring connection(s)
3S-GE 800 = 50 rpm (2) ISC valve (See page FI-174, 176 or 178)
3S-GTE 800 = 50 rpm (3) ECU (test by substitution)
2.Idle speed — Adjust
(See page EM-24 or 25)
OK
CHECK COLD START INJECTOR 1. Cold start injector
(See page FI-118, 121 or 124) BAD (See page FI-118, 121 or 124)
2. Cold start injector time switch
(See page EM-24 or 25)
OK
L
CHECK FUEL PRESSURE 1. Fuel pump (See page FI-103)
(See page FI-105 or 108) BAD 2. Fuel filter
3. Fuel pressure regulator
(See page FI-127, 129 or 131)

OK CONTINUED TO PAGE FI-23
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Fl-23

OK CONTINUED FROM PAGE FI-22

CHECK INJECTORS
(See page Fi-134, 141 or 150)

1

OK

CHECK EFI ELECTRONIC CIRCUIT

USING

VOLT/OHMMETER

(See page FI-38)

BAD

Injector — Clogged

OK

(3S-GE
CHECK

(See page FI-190)

w/o TWC)

BAD

. Wiring connection
. Power to ECU

(1) Fusible links

(2) Fuses

(3) EFI main relay
. Vacuum sensor (56S-FE and 3S-GE)
. Air flow meter (3S-GTE)
. Water temp. sensor
. Air temp. sensor
. Injection signal circuit

(1) Injector wiring

(2) Resistor (3S-GTE)

(3) ECU
8. Oxygen sensor (w/ TWC)
(See page FI-201)

N —

~NO O AW

VARIABLE RESISTOR

BAD

Variable resistor




FI-24

EFl SYSTEM — Troubleshooting

SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI-28)

-Rich Fuel Mixture-Misfire

Normal code

CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the
check connector.

2. Check ignition timing.
Standard: 10° BTDC @ idle

Malfunction
code(s)

Diagnostic code(s)
(See page FI-31, 33 or 35)

oK

CHECK IDLE SPEED

Standard: 5S-FE 700
3S-GE 800
3S-GTE 800

50 rpm
50 rpm
50 rpm

+ H+

NO

Ignition timing — Adjust
(See page EM-22 or 23)

4OK

CHECK COLD START INJECTOR
(See page FI-118, 121 or 124)

BAD

1.1SC system
(1) Wiring connection(s)
(2) ISC valve (See page FI-174, 176 or 178)
(3) ECU (test by substitution)
2. ldle speed — Adjust
(See page EM-24 or 25)

OK

1

CHECK FUEL PRESSURE
(See page FI-105 or 108)

1. Cold start injector
(See page FI-118, 121 or 124)
2. Cold start injector time switch
(See page FI-185)

OK
L

CHECK THROTTLE POSITION SENSOR
(See page FI-157, 163, 165 or 169)

BAD

Fuel pressure regulator
(See page FI-127, 129 or 131)

OK

{

CHECK INJECTORS
(See page FI-134, 141 or 150)

BAD

Throttle body

OK CONTINUED TO PAGE FI-25

BAD

Injector — Leakage
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OK CONTINUED FROM PAGE FI-24

CHECK SPARK PLUGS
Standard:
5S-FE 1.1 mm (0.043 in.)
3S-GE and 3S-GTE
0.8 mm (0.031 in.)
HINT: Check compression pressure and
valve clearance if necessary.

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-38)

NO

. Spark plugs
. Compression pressure

. Valve clearance (Cold)

Minimum (at 250 rpm):
B5S-FE and 3S-GE
10.0 kg/cm? (142 psi, 981 kPa)
3S-GTE 9.0 kg/cm? (128 psi, 883 kPa)

Standard:
BS-FE IN 0.19 -~ 0.29 mm
(0.007 — 0.011 in.)
EX 0.28 ~ 0.38 mm
(0.011 — 0.015 in.)
3S-GE and 3S-GTE
IN 0.15 -~ 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 - 0.30 mm
(0.008 — 0.012 in.)

OK

(3S-GE w/o TWC)
CHECK VARIABLE RESISTOR
(See page FI-190)

BAD

-—

. Throttle position sensor
. Injection signal circuit

. Oxygen sensor (w/ TWC)

(1) Injector wiring
(2) Fuel cut PRM (See page FI-212)
(3) Engine ECU

BAD

Variable resistor
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EFI SYSTEM — Troubleshooting

SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH OR BRAKES

OK

A

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

BAD

1. Clutch - Slips
2. Brakes — Drag

oK
!

CHECK AIR FILTER

BAD

1. Oil filler cap

2. Oil dipstick

3. Hose connection(s)

4. PCV hosels)

5. EGR system — EGR valve stays open

OK
L

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page Fi-28)

BAD

Element — Clean or replace

Normal code
1

CHECK IGNITION SPARK
(See page 1G-5)

Malfunction
code(s)

Diagnostic codel(s)
(See page FI-31, 33 or 35)

OK

Y

CHECK IGNITION TIMING

1. Connect terminal TE1 and E1 of the
check connector.

2. Check ignition timing.
Standard: 10° BTDC @ idle

BAD

1. High-tension cords
2. Distributor

3. ignition coil

4. Igniter

OK

1

CHECK FUEL PRESSURE
(See page FI-105 or 108)

NO

ignition timing — Adjust
(See page EM-22 or 23)

OK

CHECK INJECTORS
(See page FI-134, 141 or 150)

BAD

1. Fuel pump (See page FI-103)
2. Fuel filter
3. Fuel pressure regulator

(See page FI-127, 129 or 131)

OK CONTINUED TO PAGE FI-27

BAD

Injector — Clogged
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Fl-27

J OK CONTINUED FROM PAGE FI-26

(3S-GE and 3S-GTE)

CHECK INTAKE AIR CONTROL VALVE

(3S-GE)

Check if air control valve is open with
engine running at 5,100 rpm above.
(3S-GTE (w/ Regular Gasoline))
Check if air control valve is open with
throttle valve open.

(3S-GTE (w/ Premium Gasoline))
Check if air control valve is open with
engine running at 4,200 rpm above.

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page Fi-38)

BAD

1. VSV for intake air control valve
(See page FI-192 or 194)
2. Vacuum leaks

BAD

. Wiring connection
. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFI main relay
. Vacuum sensor (5S-FE and 3S-GE)
. Air flow meter (3S-GTE)
. Water temp. sensor
. Air temp. sensor
. Injection signal circuit
(1) Injector wiring
(2) Resistor (3S-GTE)
(3) ECU

N —

NOoOOhdW
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FI5087

F14058

DIAGNOSIS SYSTEM
DESCRIPTION

The engine (and ECT) ECU contains a built-in, self-diagnosis
system by which troubles with the engine signal network and
then flashed a warning on the ‘“CHECK’’ engine warning light
on the instrument panel flashes.

By analyzing various signals shown in the tables (See page Fl-
31, 33 or 35) the engine (and ECT) ECU detects system mal-
functions which are related to the various operating parameter
sensors or actuator. The engine (and ECT) ECU stores the
failure code associated with the detected failure until the diag-
nosis system is cleared by removing the EFl fuse with the igni-
tion switch OFF.

A “CHECK" engine warning light on the instrument panel
informs the driver that a malfunction has been detected.

The light goes off automatically when the malifunction 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 run-
ning.

2. When the engine is started, the “CHECK"’ engine warning
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 follows:
1. Initial conditions
(a) Battery voltage 11 V or more

(b) Throttle valve fully closed (throttle position sensor
IDL points closed)

(¢} Transmission in neutral position
(d) Accessories switched OFF
(e} Engine at normal operating temperature

2. Turn the ignition switch ON. Do not start the engine.

3. Using SST, connect terminals TE1 and E1 of the check
connector.

SST 09843-18020
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4. Read the diagnostic code as indicated by the number of
flashes of the "CHECK'' engine warning light.

F10293

5S-FE and 3S-GE Diagnostic Codes (See page FI-31, 33 or 35)
0.26 (@) Normal System Operation (no malfunction)
=~ ® The light will alternately blink ON and OFF about 2
ON times per second.
OFF
0.26 (Seconds)
AT0716
3S-GTE
0.25
ON
OFF
0.25
{Seconds)
ATO0716
5S-FE and 3S-GTE (b} Malfunction Code Indication
® In the event of a malfunction, the light will blink
Code No.13  Code No.21  Code No.13 every 0.5 seconds (5S-FE and 3S-GTE) or 0.52
05 seconds (3S-GE). The first number of blinks will
equal the first digit of a 2-digit diagnostic code
H ‘ HHH and, after a 1.5 second pause, the 2nd number of
H l—_' blinks will equal the 2nd. If there are two or more
15 25 45 codes, there will be a 2.5 second pause between
each.
{Seconds)

2509 ® After all the codes have been signalled there will

be a 4.5 second pause and they will all be repeated

as long as the terminals TE1 and E1 of the check

35-GE connector are connected.

Code No.13  Code No.21 Code No.13 HINT: In the event of a number of trouble codes, indica-
0.52 tion will begin from the smaller value and continue in order

to the larger.
]

1.5 25 4.5

{Seconds)
FI2599
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Fl4060

FI5277

EFI 15A

FI5329

5.

After the diagnostic check, remove SST.
SST 09843-18020

CANCELLING DIAGNOSTIC CODE

1.

After repairing of the trouble, the diagnostic code retained
in memory by the engine (and ECT) ECU must be cancelled
out by removing the EFI fuse (15 A) for 10 seconds or
more, depending on ambient temperature (the lower the
temperature, the longer the fuse must be left out) with the
ignition switch OFF. ’

HINT:
® Cancellation can also be done by removing the battery
negative (—) terminal, but in this case, other memory

systems (clock, etc.) will also be cancelied out.

® |f the diagnostic code is not cancelled out, it will be
retained by the engine (and ECT) ECU and appear along
with a new code in the event of future trouble.

® |f 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, road test the vehicle to check that a
normal code is now displayed by the “CHECK"” engine
warning light.

If the same diagnostic code appears, it indicates that the
trouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

1.

When 2 or more codes are indicated, the lowest number
(code) will appear first.

All detected diagnostic codes, except code Nos.16, 51
and 53, will be retained in memory by the engine (and
ECT) 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) will remain stored in engine (and ECT)
ECU memory (except for code Nos. 16, 51 and 53).
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FI5807

CANCELLING DIAGNOSTIC CODE

1.

After repair of the trouble area, the diagnostic code retai-
ned in memory by the ECU must be cancelled out by
removing the fuse "EFl 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:

e 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.

e 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.

e Ifitis necessary to work on engine components requi-
ring 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 a normal code is now read on the "CHECK”
engine warning light.

If the same diagnostic code appears, it indicates that the
trouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

1.

When 2 or more codes are indicated, the lowest number
(code) will appear first.

All detected diagnostic codes, except code 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 code No.51 and No.53).



oxygen sensor signal (OX).

Cold start injector
Water temp. sensor

EFI SYSTEM — Diagnosis System Fi-31
g
DIAGNOSTIC CODES (5S-FE)
Code Number of See
N "“CHECK'’ engine System Diagnosis Trouble area
0. ) page
blinks
_ |” ” “H”l” Normal This appears whgn no'n'e of the _ _
£11401 other codes are identified.
No “NE” or ““G” signal to ECU ® Distributor circuit
12 ” PRM Signal within 2 seconds after engine o Dnstnbutgr L IG-4
has been cranked. ® Starter signal circuit
FI1606 ® ECU
No “NE’ signal to ECU when | ® Distributor circuit
13 —ﬂ_ﬂﬂ.ﬂ_ PRM Signal engine speed is above 1,000 | ® Distributor -
F11607 rpm. ® ECU
® Igniter and ignition FI-49
14 ﬂ Hﬂﬂﬂ Ignition Signal No ! IC.iF” signal 'to ECU 4-5 cm! circuit o . or
times in succession. ® Igniter and ignition coil FI-65
FI1608 ® ECU
During air-fuel ratio feedback
correction, voltage output ® Oxygen sensor circuit FI-53
21 O.xygen Sensor | from the oxygen sensor does ® Oxygen sensor or
Signal not exceed a set value on the ® ECU FI-69
lean side and the rich side
FI1609 continuously for a certain period.
® Water temp. sensor Fl-47
22 H| ] H Water Temp. | Open or short circuit in water circuit or
Sensor Signal | temp. sensor signal (THW). ® Water temp. sensor FI-63
FI1610 ® ECU
Intake Air ® Intake air temp. FI-46
24 l l HH Temp. Sensor Open or short circuit in intake sensor circuit or
Co air temp. sensor signal (THA). | ® Intake air temp. sensor
Signal FI-62
FI1611 ® ECU
® [njector circuit
® |njector
® When air-fuel ratio feedback| o FtJJel line pressure
correction value or adaptive | o Vacuum Sensor
Air-Fuel control value continues at | ¢ Airintake system
25 MU UUUUUL Ratio Lean the upper (lean) or lower ® Oxygen sensor circuit -
Malfunction (rich) limit for a certain o 0xyg en sensor
period of time of adaptive e Ignition system
control value is not renewed| o Water temp. sensor
for a certain period of time. | ¢ oy ’
Fi2562 L .
® When marked variation is -
delected in engine ® Oxygen sensor circuit
revolutions for each cylinder| ® Oxygen sensor
Air-Fuel during idle switch on and ® Injector circuit
26 l UYL | Ratio Rich feedback condition. e Injectpr -
Malfunction ® Open or short circuit in ® Fuel line pressure
°
°
°

F12563

ECU
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EFl SYSTEM — Diagnosis System

DIAGNOSTIC CODES (5S-FE) (Cont’d)

Number of

FI1617

Neutral start switch
Accelerator pedal and
cable

ECU

Code | ., ,e . . . See
CHECK’’ engine Syst
No. blinks ] ystem Diagnosis Trouble area page
Open or short circuit ® Vacuum sensor circuit Fi-44
31 Ml— Vacuum in vacuum sensor signal oV
Sensor Signal gna acuum sensor or
Fl612 (PIM). ® ECU FI-60
(w/0 ECT)
The “IDL” and “PSW" signals | ® Throttle position
Throttle are output simultaneously for sensor circuit FI-43
41 _JW Position several seconds. ® Throttle position or
Sensor Signal | (w/ ECT) sensor FI-58
Open or short circuit in throttle| ® ECU
— position sensor signal (VTA).
No “‘SPD’’ signal to ECU for 8
seconds when engine speed is | ® Vehicle speed sensor
42 __mmn_[m_ Vehicle Speed | between 2,300 rpm and 5,500 circuit _
Sensor Signal | rpm and coolant temp. is ® Vehicle speed sensor
above 80°C (176°F) except ® ECU
FI1615 when racing the engine.
Starter No ““STA" signal to ECU ® Ignition switch circuit FI-48
43 L Signal until engine speed reaches 800| ® Ignition switch or
FI616 rpm with vehicle not moving. ® ECU FI-64
® A/C switch circuit
® A/C switch
® A/C amplifier
® Throttle position sensor
No “IDL" signal, “NSW'’’ signal circuit
Switch or “A/C" signal to ECU, with | ® Throttle position sensor
51 JWIUUL_ Condition the check connector terminals | ® Neutral start switch -
Signal TE1 and E1 connected. circuit




EFl SYSTEM — Diagnosis System FI-33
DIAGNOSTIC CODES (3S-GE)
Number of
Cod . v . . .
I\cl,oe CHECK"’ engine System Diagnosis Trouble area See
. ) page
blinks
_ ﬂﬂﬂﬂlll”lll Normal This appears whgn ng(\e of the _ _
FI1401 other codes are identified.
No “NE’ or “G" signal to ECU : g!str!butor circuit
12 ___ﬂ_ﬂﬂ__ PRM Signal within 2 seconds after engine o S'St”b”t‘?r o 1G-4
has been cranked. tarter signal circuit
FI1606 ® ECU
No “NE” signal to ECU when | ® Distributor circuit
13 _IUUUL PRM Signal engine speed is above 1,000 ® Distributor -
FI1607 rpm. e ECU
® [gniter and ignition coil
14 i lgnition Signal No IQF ‘ signal j(o ECU 8-11 curgunt o . FI-81
times in succession. ® Igniter and ignition coil
Fi1608 ® ECU
*1186 N E(.:T Control ECT control program faulty. ® ECU -
rissoo| Signal
During air-fuel ratio feedback
o S ?orrec:on, voltage output ® Oxygen sensor circuit
s.xyge|n ensor drger:t ioxyge(r; senstor oo ® Oxygen sensor FI-85
v igna not exceed a set value on| o £
21 _J u U I the lean side and the rich side
contiously for a certain period.
Oxygen Sensor| Open or short circuit in oxygen ¢ Qxygen sensor heater FI.85
Heater Circuit | sensor heater. circuit )
1608 ® Oxygen sensor heater
® \Water temp. sensor
22 [‘m Hﬂ Water Temp. | Open or short circuit in water circuit FI-79
Sensor Signal | temp. sensor signal (THW). ® Water temp. sensor
FI1610 ® ECU
Intake Air o ® Ithak.e air temp. sensor
24 ML Temp. Sensor Qpen or short circuit in intake circuit FI-78
: air temp. sensor signal (THA). | @ Intake air temp. sensor
Signal
FI1611 b ECU
Vacuum Qpen or short circuit ® Vacuum sensor circuit
31 __ﬂ_ﬂﬂ_ﬂ_ . in vacuum sensor signal ® Vacuum sensor FI-76
Sensor Signal
FI1612 (PlM) L ECU
Throttle o ] T'hrofc:Ie position sensor
41 [ Position Opgq or short cnrpuut Ilr;\;?;o)ttle . ?;Cuiﬂ y FI-74
Sensor Signal position sensor signa . rottle position sensor
Fl16t4 ® ECU
No "“SPD’’ signal to ECU for 8
seconds when engine speed is | ® Vehicle speed sensor
42 | | Vehicle Speed | between 2,500 rpm and 5,000 circuit _

F11615

Sensor Signal

rpm and coolant temp. is
above 80°C (176°F) except
when racing the engine.

Vehicle speed sensor
ECU
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EFI SYSTEM — Diagnosis System

DIAGNOSTIC CODES (3S-GE) (Cont'd)

Code Number of . See
No "“CHECK" engine System Diagnosis Trouble area
) blinks page
Starter No “STA" signal to ECU ® [gnition switch circuit
43 ML Signal until engine speed reaches 800| ® Ignition switch FI-80
FI1616 rpm with vehicle not moving. | ® ECU
52 Mﬂjﬂ_ Knock Sensor | Open or short circuit in knock : i:gg: ::::g: circuit _
Singal sensor singal (KNK}.
FI1618 ® ECU
53 L g;;;oncakl Control Knock control program faulty. | ® ECU -
FI1619
® A/C switch circuit
® A/C switch
® A/C amplifier
® Throttle position sensor
Switch No “IDL” signal, ““NSW" signal circuit
51 _ﬂJ‘U‘U‘]ﬂ_ﬂ__ Condition or “A/C" signal to ECU, with | ® Throttle position sensor _
Signal the check connector terminals | ® Neutral start switch
TE1 and E1 connected. circuit
® Neutral start switch
® Accelerator pedal and
cable
Fl617 ® ECU
1w/ ECT

*2 w/ TWC
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DIAGNOSTIC CODES (3S-GTE)
Number of
Code . v . . .
No. ""CHECK'’ engine System Diagnosis Trouble area See
blinks page
_ _ﬂm‘u‘ummL Normal This appears wh.en nc.>r.1e of the _ _
F11401 other codes are identified.
No “NE” or “G"* signal to ECU ® Distributor circuit
12 ! | l PRM Signal within 2 seconds after engine ° Dlstnbutc_)r L 1G-
has been cranked. ® Starter signal circuit
FI1606 e ECU
No ““NE" signal to ECU when | ® Distributor circuit
13 I ‘ PRM Signal engine speed is above 1,000 ® Distributor -
F11607 rpm ® ECU
® |gniter and ignition coil
14 I Ignition Signal No 'IQF " signal to ECU 8-11 circuit FI-97
times in succession. ® [gniter and ignition coil
FI1608 ® ECU
During air-fuel ratio feedback
correction, voltage output e Oxygen sensor circuit
Oxygen Sensor| from the oxygen sensor does ® Oxvaen sensor FI1-102
Signal not exceed a set value on the Y9
21 . ) ) ® ECU
lean side and the rich side
continuously for a certain period.
Oxygen Sensor| Open or short circuit in oxygen ¢ O'xyg'en sensor heater
Heater Circuit | sensor heater. circuit FI-102
FI1609 ® Oxygen sensor heater
® Water temp. sensor
22 ﬂﬂ I-lﬂ Water Temp. | Open or short circuit in water circuit FI-95
Sensor Signal | temp. sensor signal {THW). ® Water temp. sensor
Fl1610 ® ECU
Intake Air ® Intake air temp. sensor
24 ﬂ” ” HH Temp. Sensor Open or short circuit in intake circuit F1-94
Signal air temp. sensor signal ({THA). | @ Intake air temp. sensor
F11611 ® ECU
® |njector circuit
® [njector
) ) ® Fuel line pressure
Air-Fuel ® When a'nr-fuel ratio feedbgck ® Vacuum Sensor
25 ﬂﬂ ﬂﬂﬂﬂﬂ Ratio Lean correction value or adaptive | @ Air intake system _
Malfunction control value continues at ® Oxygen sensor circuit
the upper (lean) or lower ® Oxygen sensor
(rich).limit renewefi for a @ ignition system
certain period of tnme. ® Water temp. sensor
(2562 L] F)pen or short curcmfut e ECU
in oxygen sensor signal. © Oxvaen sensor circuit
® When air-fuel ratio feedback | o Ongen sensor
correction value or adaptive . L
Air-.Fue! control value feedback : :::zz:g: ciroutt
26 _ﬂﬂ_lmﬂﬂﬂﬂ_ Ratio Rich frequency is abnormally high | ¢ £ o/ line pressure -
Malfunction during feedback condition. press
® Cold start injector
® Water temp. sensor
® ECU

Fi2563
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EFI SYSTEM — Diagnosis System

DIAGNOSTIC CODES (3S-GTE) (Cont’'d)

Number of

Code | .. > . . . See
No. CHECK" engine System Diagnosis Trouble area page
blinks
31 Air-Flow Open c.ircu.it in VC sig\r}asl or ® Air flow meter circuit
_ﬂJ U l JL__ Meter Signal short cnrcylt between and ® Air flow meter F1-92
E2 when idie contacts are
® ECU
FI 612 closed.
32 ﬂﬂﬂ ﬂﬂ Air-Flow Open circuit E2 or short : 2" ;:ow meter circuit FI.92
Meter Signal | circuit between VC and VS. ir flow meter -
FI1613 ® ECU
® Turbocharger
Turbocharging . ' ochara L] Turboch.arglpg pressure
34 Pressure xcessive turbocharging sensor curcglt FI-100
Signal pressure. ® Turbocharging pressure
sensor
FI2818 ® ECU
® Turbocharging pressure
Turbocharging | Open or short circuit in sensor circuit
35 H ' Pressure turbocharging pressure sensor | ® Turbocharging pressure | FI-100
Sensor Signal | signal (PIM). sensor
FIS125 ® ECU
Throttle Open or short circuit in ¢ T.hro:de position sensor
41 H HI l Position throttle position sensor signal ciredt . FI-90
. ® Throttle position sensor
Sensor Signal | (VTA).
F11614 ® ECU
No “SPD"’ signal for 8
. §econds when engine speed e Vehicle speed sensor
42 I‘H‘mﬂ I‘l” Vehicle Speed | is between 2,000 rpm and circuit _
Sensor Signal §,OOO rpm and coolant temp. | ¢ \/ehicle speed sensor
is above 80°C (176°F) except
FI1615 when racing the engine.
No “STA” signal to ECU untif | ® Ignition switch circuit
43 l Starter Signal | engine speed reaches 800 ® Ignition switch FI-96
F1616 rpm with vehicle not moving. ® ECU
Knock Sensor | Open or short circuit in knock ® Knock sensor circuit
52 M Signal sensor signal (KNK) ® Knock sensor -
F11618 ® ECU
53 K.nock Control Knock control program faulty. | @ ECU -
fis1e| Signal
® A/C switch circuit
® A/C switch
Switch No “IDL" signal or “A/C"" ® A/C amplifire
51 II HI H Condition signal to ECU, with check ® Throttle position sensor -
Signal terminals TE1 and E1 connected. circuit

FI1617

Throttle position sensor
ECU
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INSPECTION OF DIAGNOSIS CIRCUIT

Fuse

ER Engine (& ECT) ECU
15 A
oot BATT

EFI Main Relay

Ignition Switch

)
j+B

+B1

“"CHECK" Engine
= Warning Light

y——w

TE1
E j T
Check D E1
Connector
0
- = |
E1
FI5179
Does ‘“CHECK’ engine warning light come on YES
when ignition switch is at ON? System Normal
NO
- K
Does “CHECK’" engine warning light come on YES | Check wiring between © ~| Try another

i 1
when ECU terminal W is grounded to the body? ECU terminal E1 and ECU.
body ground.

NO BAD

Check bulb, fuse and wiring between ECU and

o . Repair or replace.
ignition switch. pair or rep

BAD

Repair or replace.

Does ""CHECK’’ engine warning light go off when | YES
the engine is started?

System Normal

NO

Check wiring between ECU and ““CHECK” engine | BAD
warning light.

Repair.

OK

NO Check wiring between ECU terminal T and check
connector terminal TE1, and ECU terminal E1 and
check connector terminal E1.

Is there diagnostic code output when check
connector terminals TE1 and E1 connected?

YES OK
“CHECK" engi ing i NO . Try anoth
Doe§ CHECl.( engine warn.nng light go out after Further repair required. ry another
repair according to malfunction code? ECU.
YES

System OK Cancel out diagnostic code.
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TROUBLESHOOTING WITH VOLT/OHMMETER

HINT:

® The following troubleshooting procedures are designed for inspection of each separate system, therefore
the procedures may vary somewhat. However, troubleshooting should be performed while referring to the
inspection methods described in this manual.

® Before beginning inspection, it is best to first make a simple check of the fuses, fusible links and the condi-
tion of the connectors.

® The following troubleshooting procedures are based on the supposition that the trouble lies in either a
short or open circuit in a component outside the computer or a short circuit within the computer.

@ If engine trouble occurs even though proper operating voitage is detected in the computer connector, then
it can be assumed that the engine (and ECT) ECU is faulty and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

3S-GTE

Fusible/"[-

Link

A'RazsoAJ/D- ===Cn
L -

Fusible ™| [—j D

Link
ALT 100 A
Fuse
—IGN 7.5 A
Fusible
Link \Fuse
AM1 40 A GAUGE
156 A

Fusible Link

ALT 100 A

Fusible Link V&%- &ECIDEID %
AM2 30 A ]
Fusible Link/ : \

Y
AM1 40 A Fuse EFI 15 A

FIS343
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TROUBLESHOOTING WITH
VOLT/OHMMETER

HINT:

The following troubleshooting procedures are designed for inspection of each separate system, and
therefore the actual procedure may vary somewhat. However, troubleshooting should be performed
while referring to the inspection methods described in this manual.

Before beginning inspection, it is best to first make a simple check of the fuses, fusible links and the
condition of the connectors.

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.

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

DDEE /;lll\:?z 7.5A
8DZ§] 100 1
0O0=| ., oL

3*-DD.)J/AM1 50A

! AN
FL FL
AM2 40A ALT 120A

Fuse
EFl 15A

GAUGE 7.5A

Fi5810
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FI-39

EFI SYSTEM CHECK PROCEDURE
f (6S-FE w/o ECT)
ECU +B1 +B HINT:
LK‘ESLEIIH T E??Hvlﬂ e | ® Perform all voltage measurements with the connectors
e D connected. (ex. Code No.10)
Voltmeter - E1 a7 /, )
o S ® Verify that the battery voltage is 11 V or more when the
o ignition switch is in "ON"’ position.
Using a voltmeter with high impedance {10 kQ/V
(13876 minimum), measure the voltage at each terminal of the
wiring connectors.
Terminals of Engine ECU
Symbol Terminal name Symbol Terminal name Symbol Terminal name
EO1 POWER GROUND G DISTRIBUTOR ACA A/C AMPLIFIER
OVER SPEED FUEL CUT
EQO2 N
0] POWER GROUND E21 SENSOR GROUND OSFC TERMINAL
No.10 INJECTOR G1 DISTRIBUTOR B/K STOP LIGHT SWITCH
No.20 INJECTOR NE DISTRIBUTOR ACT A/C AMPLIFIER
HEADLIGHT and
STA
STARTER SWITCH IGF IGNITER ELS DEFOGGER
IGT IGNITER - SPD SPEED SENSOR
- T CHECK CONNECTOR FC CIRCUIT OPENING RELAY
E1l ENGINE GROUND IDL THROTTLE POSITION A/C A/C MAGNET SWITCH
NSW NEUTRAL START THA AIR TEMP. SENSOR VF CHECK CONNECTOR
SWITCH
VACUUM SENSOR,
EGR EGR VSV vC THROTTLE POSITION -
SENSOR
ISCC ISC VALVE PIM VACUUM SENSOR BATT BATTERY
ISCO ISC VALVE PSW THROTTLE POSITION " WARNING LIGHT
SENSOR
0) & OXYGEN SENSOR THW WATER TEMP. SENSOR +B1 MAIN RELAY
- E2 SENSOR GROUND +B MAIN RELAY
Engine ECU Terminals
L — L] LJ — ] J — ]
EO1 2“3 STA Nswl hsccjox1|cE@ | 61 {1GF| T |THA|PM [THW]LACA| B/K | ELS| FC | vF |BATT]+B1
02| ¥ | 16T | £1 |EGR|}ISCO E21]| NE DL | vc |psw} E2 JJosrclACT|SPD| A/C w | +B
F14065
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Voltage at Engine ECU Wiring Connectors
(5S-FE w/o ECT)

No. Terminals Condition STD voltage (V) | See page
+B
1 +B1—E1 IG SW ON 10 - 14 Fi-41
2 BATT - E1 - 10 -~ 14 Fl-42
IDL - E1 Throttle valve open 8 -14
3 IG SW ON Throttle valve fully closed FI-43
PSW - E1 (Throttle opener must be cancelled 4 -6
first)
PiM — E2 25 -45
4 IG SW ON Fl-44
VC - E2 4 -6
No.10 EO1
5 No0.20 ~ EO2 IG SW ON 10 - 14 F1-45
6 THA - E2 Intake air temp. 20°C (68°F) 1-3 Fl-46
IG SW ON
7 THW - E2 Coolant temp. 80°C (176°F) 01-10 Fl-47
8 STA - E1 Cranking 6 - 14 Fi-48
9 IGT - E1 Idling 07-10 FI-49
ISCC Engine ECU connectors
1 _ - 14 FI-50
° ISCO E1 IG SW ON disconnected 8
11 W = E1 No jcrouble (. CHECK'" engine warning light off) and 10 - 14 FI-5 1
engine running
12 A/C - E1 IG SW ON Air conditioning ON 8 -14 FiI-52
Engine ECU Terminals
L — L) _J —r _J I — LJ
EO1 !qu STA NSWEhisccloX1IG &S] G1 | IGF{ T |THA{PIM [THW|JACA]} B/K | ELS| FC | VF |BATT|+B1
E02 gg 16T | E1 {EGR}{ISCO E21| NE iDL | ve |psw| E2 {JosFc| AcT|SPD| A/C w | +B




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter Fl-41
No. Terminals Trouble Condition STD Voltage
+B
1 +B1 E1 No voitage IG SW ON 10—-14V
EFl Main Relay Engine ECU
Fuse EFI 15 A
OO +B
Ignition Switch
+—— oo M2 G2
FL 2‘\0 L& +B1
AM2 use
30 A IGN
75 A
I—‘)E"
\
- -
- - FI5132
@ ©0) There is no voltage between ECU terminals +B or +B1 and E1.
[ (IG SW ON)
ECU +B1 +B
= B — ‘
Cieioir ] misimie aiaia s sininlaialalis @ Check that there is voltage between ECU terminal +8B or +B1
Voltmeter . and body ground. (IG SW ON)
NO OK
Check wiring between ECU terminal E1 and body
F3876 ® ground.
OK BAD

Fi5327

Try another ECU.

Check fuses, fusible links and
ignition switch.

BAD

Repair or replace.

OK

Check EFI main relay.
(see page FI-182)

BAD

Repair or replace.

Fi3851

OK

Check wiring between EFI main
relay and battery.

BAD

Replace.

Repair or replace.
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Voltmeter

lﬁgj} Eesies am
\ \ BATT
/)

(4 FI5326

y

No. Terminals Trouble Condition STD Voltage
2 BATT — E1 No voltage - 10-14V
Engine ECU
)
Fuse EF1 15 A
e OO —0 BATT
FL
MAIN
20L
Battery _1
I L———« E1
o = \
£11843
r @| | There is no voltage between ECU terminals BATT and E1.
ECU vaTT
i \/
- s ® Check that there is voltage between ECU terminal BATT and
J00R0O) |DE]I“1"]HF‘I‘1’ acanong; body ground.
Voltmeter | E1
- NO { OK
7/ ® Check wiring between ECU terminal E1 and body
ground.
FI3970
OK BAD
ECU @
Try another ECU. Repair or replace.
nHHH

Check fuse and fusible link.

BAD,

Replace.

OK

Check wiring between ECU terminal

and batterry.

BAD

Repair or replace.

FI3951
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Try another ECU.

'

Refer to +B ~ E1

BAD
trouble section {(No.1)

F1-43
No. Terminals Trouble Condition STD Voltage
IDL — E1 Throttle valve open 8-14V
3 No voltage |IG SW ON | Throttle valve fully closed
PSW — E1 {Throttle opener must be cancelled 4-6V
first)
Engine ECU

DL +B (+B1)

£ IDL

PSW —MN PSW
Throttle Position Sensor

+———< E1
R J
F11259
@ @ There is no voltage between ECU terminals IDL or PSW and E2.
{IG SW ON) (Throttle valve open)
ECU
R e e e
Voltmet e 5 asicns) ® Check that there is voltage between ECU terminal +B or +B1
oftmeter % N and body ground. {IG SW ON)
— IbL
‘ Ie] PSW/
“\/ v o]
: - Check wiring between ECU terminal E1 and body
FIS366 ground.
OK

BAD

Repair or replace.

{See page Fl-41)

FI5327

Throttle Position
Sensor

Ohmmeter

F10711

®

OK

@ Check throttle position
sensor. (See page FI-157)

BAD OK

Repair or replace.

BAD

Repair or replace
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

OK

Try another ECU.




Fl-44
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F15327

FI3951

t

(® Check wiring between ECU terminal E1 and body ground.

OK

Check vacuum sensor.
{See page FI-189)

BAD OK

BAD

)

No. Terminals Trouble Condition STD Voltage
PIM — E2 25—-45YV
4 No voltage IG SW ON
VvC — E2 4—-6V
Engine ECU
E2 v, E2
PIM PIM
vee 0VC
Vacuum Sensor
/ Manifold Absolute>
. Pressure Sensor
_[—Ti]__l
- FI1226
@ @ There is no voltage between ECU terminals PIM or VC and E2.
(IG SW ON)
ECU VvC PIM
=] ) ]
) l@ njaamuel|
L L @ Check that there is voltage between ECU terminal +B or +B1
Voltmeter = and body ground. (IG SW ON)
OK NO
Refer to +B - E1
fs324 trouble section (No.1).
{See page Fl-41)
ECU \

Repair or replace.

Replace vacuum
sensor.

Check wiring between ECU and
vacuum Sensor.

OK

Try another ECU.

BAD

Repair or replace.




EFI SYSTEM — Troubleshooting with Voit/Ohmmeter Fl-45
No. Terminals Trouble Condition STD Voltage
5 No.10 _ EO1 N | ies .
No.20 ~ EO02 o voltage Ignition switch ON 10—-14V
Ignition Switch
AM2 i
G2 Engine ECU
FL
AM2
30 A
FL
MAIN

Injector

Fi3838

IS

0

No.10
No.20 ECU
= 085’588 i guug

Voltmeter EO1.
EO2

FI5322

@ There is no voltage between ECU terminals No.10 and/or

No.20 and EO1 and/or EO2. (IG SW ON)

'

@ Check that there is voltage between ECU terminal No.10

and/or No.20 and body ground.

@

No.10

No.20 ECU
Voltmeter :
== =
00| 00000000G|[ZEC000n,
(u] ﬂﬁﬂbnnlun m%@uun =)

FI3890

NO | 0K

and body ground.

Check wiring between ECU terminal EO1 and/or EO2

oK

Try another ECU.

Check fusible links and ignition BAD

BAD

Repair or replace.

switch.

oK

Repair or replace.

@ Check resistance of each injector.
STD resistance: Approx. 13.8 Q

\\ Fi4s71

oK

Check wiring between ECU BAD

BAD

'

Replace injector.

terminal No.10 and/or No.20
and battery.

Repair or replace.
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No. Terminals Trouble Condition STD Voltage
6 THA - E2 No voltage | 1S sw on | [mtake air temperature (‘Zgo% 20-28V
Engine ECU
Air Temp. Sensor ' +B (+B1)
‘ THA J
L@ﬁ —E2
E1

FI3572

@ There is no voltage between ECU terminals THA and E2. -
® (16 sw on)

=] = !
@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (iG SW ON)

]
O
(o]
0
L)
O

Voltmeter

] ) E2

OK NO

Refer to +B — E1
troubie section No.1.
{(See page FI-41)

Ie

Fi5328

Check wiring between ECU terminal E1 and body
ground.

OK \ BAD

@ Check air temp. sensor.

Repai :
(See page FI-188) epair or replace

7 FI5327 BAD OK
@ Replace air Check wiring between ECU and
temp. sensor. air temp. sensor.
J OK BAD

Try another ECU. ‘ Repair or replace.

Fi5228




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter Fi-47
No. Terminals Trouble Condition STD Voltage
7 | THW - E2 No voltage | 1G SW ON Coolant tempe“”‘“ﬁfg,g 01-10V
Engine ECU
Water Temp. Sensor ({+B (+B1)
|TH
W J THW
E2
QE2
E1
=
FI3572
@ @ There is no voltage between ECU terminals THW and E2.
[ (IG SW ON)
ECU THW
Rimaas s nsan @ Check that there is voltage between ECU terminal +B or +B1
Voltmeter and body ground. (IG SW ON)
E2
ol OK NO
O
Q Refer to +B — E1
FiS319 trouble section (No. 1).
{See page FI-41)
ECU )
E
nnnn r LDH : .. R
Voltmeter Check wiring between ECU terminal E1 and body ground.
+B oK BAD
y
@ Check water temp. sensor. Repair or replace
(See page FI-186) P place.
L BAD oK
7 FI5327
Replace water Check wiring between ECU and water
Ohmmeter ® temp. sensor. temp. sensor.
oK BAD
}_Try another ECU. l [ Repair or replace.




FI-48 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
8 STA — E1 No voltage Cranking 6—-14V
. . Engine ECU
Ignition Switch Neutral Start
Switch (A/T)
AM1
40 A
Starter
M/T E l t

FL (M/T) |
MAIN
20L Terminal 50

To Y
Circuit Opening Relay

-

1

Battery

F15242

@ @ There is no voltage between ECU terminals STA and E1.
(IG SW START)

STA ECU
{8] ‘[@l" 10 ’_?r— 1030 P30 :—?— K]
o= Check starter OK | Check wiring between ECU terminal STA

Voltmeter N El operation. and ignition switch terminal ST1.
| 9 BAD OK BAD

Repair or replace.

FI388g

@ @ Check wiring between ECU terminal E1 and body
L§# J ground.
OK BAD
Try another ECU. Repair or replace.

Check fusible links, battery, wiring | BAD
and ignition switch.

Repair or replace.

FI3951
OK
Voltmeter @ @ Check that there is voltage at terminal 50 of starter.
(IG SW START) STD voltage: 6 — 14 V
0
or o NO
&)

Check wiring between ignition switch

Check starter. . .
eck starte terminal ST1 and starter terminal 50.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

Fl-49

No Terminals Trouble Condition STD Voltage
9 IGT — E1 No voltage Idling 07—-10V
Ignition Switch Engine ECU
—
1G2
FL To Tachometer
AM2 ] -
30A Q%
Ignition
Coil
Igniter
Battery IGT
IGF
E1
L]
FI5133
@ @ There is no voltage between ECU terminals IGT and E1.
ECU (1dling)
== =] —
I 000 {}W‘.{ =
Voltmeter E1 @ Check that there is voltage between ECU terminal IGT and
IGT body ground. (ldling)

FI56325

NO OK

@ Check wiring between ECU
terminal E1 and body ground.

BAD | Repair or
replace.

OK

Try another ECU.

switch.

Check fusible links and ignition

Repair or replace.

L

OK

BAD

F13952

Check distributor. (See page 1G-11)

Repair or replace.

OK

®

BAD

=~ Repair or replace.

ECU
=L e = Check wiring between ECU and
Sinmie|alein/aamiain DDDD battery.
Ohmmeter E1._ \W/
i oK

BAD

L //'

Check igniter. (See page 1G-12)

Repair or replace.

FU3851




FI-50

EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
ISCC Engine ECU connectors
10 ISCO E1 No voltage IG SW ON disconnected 8-14V
) Engine ECU
Fuse EFI Main Relay
EF1 15 A ISCC
O™~
Ignition Switch ISCO
ISC Valve
FL
MAIN §)
—0 +B
Battery —0 +B1
E1

FI5136

Voltmeter

H

[e]e]

FI5318

@ There is no voltage between ECU terminals ISCC or ISCO and E1.

IG sW ON)

@ Check that there is voltage between ECU terminal +B or +B1

and body ground. {IG SW ON)

@

FI5327

OK

NO

Refer to +B — E1
trouble section {No.1).
(See page Fi-41)

Check resistance between ISC
valve terminals +B and ISCC or
®1sco.
STD resistance:
Approx. 19.3 — 22.3

BAD

Replace ISC valve.

OK

®

FI5039 FI5032

Check wiring between ECU and
ISC valve.

BAD

Repair or replace.

OK

Try another ECU.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-51
No. Terminals Trouble Condition STD Voltage
11 W — E1 No voltage No trouble (Z’CHECK. engine warning light 10 — 14 V
off} and engine running.
Engine ECU
. e | @ .
Ignition Switch (IG1) GAUGE 15 A |“CHECK” Engine{
Warning Light
—— E1
Combination Meter
= ;4
Fi5126

@ There is no voltage between ECU terminals W and E1.

( (Idling)
ECU \
== ; !
JA00R0IBBEE0Ea/AEaER 0) Check that there is voltage between ECU terminal W and body
Voltmeter E1 ground.
- X
0 NO OK
o
©+ Check wiring between ECU terminal ET and body
FI5316 @ gr°und-
ECU @ OK BAD
‘ =
1323 B35 Try another ECU. Repair or replace.
Voltmeter
W \
— Check GAUGE fuse (15 A) and '"CHECK”
| engine warning light.
OK BAD
7 FIs323 Repair or replace.

Ohmmeter

FI3851

! Fuse blows again

Check wiring between ECU terminal

BAD

W and fuse.

Repair or replace.




Fl-52 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
12 A/C — E1 No voltage Air conditioning ON 8- 14V
Engine ECU
M)
To . | A/C

A/C Amplifier

A/C Compressor

——ﬁsm
_

Fi0922

There is no voltage between ECU terminals A/C and E1.

O)

(Air conditioning ON)

r
Check that there is voitage between ECU terminal A/C and

body ground.

-
ECU
=l =
Gitar s S aimmam e e @
Voltmeter E1
W

FI5320

@

NO OK
!

BAD _| Repair or

@ Check wiring between ECU
terminal

E1 and body ground.

replace.

oK

Try another ECU.

FI5321

Check wiring between

Fi3961

' oK
Check compressor running. ECU terminal A/C
and amplifier.
BAD ’ BAD
Repair or replace.
Check that there is voltage BAD
between amplifier terminal and Repair or replace.
body ground.
{ oK
Check wiring between amplifier | BAD | Repair oF replace
and ECU or compressor. P place.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-563
Check Connector
VF1
Engine ECU
VF
T
TE1
Oxygen Sensor
] s 0] 0
O E1
FI5124

-
ECU

= =)
0000000000 .IUL | ]
1000000000 Tnl' (wjs 11 n u )0

Voltmeter

%Y

FI5317

Check Conﬁéctor
\

E1 @U@ A\
TE1 0 >

— (O

FI5159

L@ There is no voltage between ECU terminals VF and E1.

Check that there is voltage between ECU terminal VF and body

ground.
NO y OK
rCheck wiring between ECU terminal E1 and body ground.]
y OK v BAD
[ Try another ECU. }———I Repair or replace. |

Is air leaking into air induction
system?

BAD

Repair or replace.

§ OK

[ Check spark plugs. {See page I1G-7)

I_—’[ Repair or replace. —]

1 OK

{See page 1G-4)

Check distributor and ignition system.

BAD

Repair or replace.

1 OK

Check fuel pressure.
{See page FI-103)

BAD

Repair or replace.

1 OK

LCheck injectorts. (See page FI-134) M Repair or replace.

y OK

* Check cold start injector.
{See page FI-118)

i OK

Check vacuum sensor.
{See page FI-136)

t OK

{See page FI-201)

@ Check operation of oxygen sensor.

{ BAD

Check wiring between oxygen
sensor and ECU.

y OK

LRepIace oxygen sensor.

BAD .

Repair or replace.
BAD .

Repair or replace.
oK System normal.
BAD S

Repair wiring.

] * Rich malfunction

only



FI-54

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

oo . oo
ImDDDDDDDUDD g

FI2911

EFI SYSTEM CHECK PROCEDURE

(5

S-FE w/ ECT)
HINT:

® Perform all voitage measurements with the connectors
connected. (ex. Code No.10)

® Verify that the battery voltage is 11 V or more when the
ignition switch is in “ON"’ position.

Using a voltmeter with high impedance (10 kQ/V

minimum), measure the voltage at each terminal of the

wiring connectors.

Terminals of Engine and ECT ECU
(6S-FE w/ ECT)

Symbol Terminal name Symbol Terminal name Symbol Terminal name
PATTERN SELECT NEUTRAL START
EO1 POWER GROUND P SWITCH NSW SWITCH
EOQ2 POWER GROUND G1 DISTRIBUTOR A/C A/C MAGNET SWITCH
No.10 INJECTOR NE DISTRIBUTOR ACT A/C AMPLIFIER
- E1 | ENGINE GROUND sp1 | SPEED SENSOR
(Meter side)
No.20 INJECTOR VF CHECK CONNECTOR OoD1 CRUISE CONTROL ECU
- G o DISTRIBUTOR ACA A/C AMPLIFIER
ISCO ISC VALVE DG CHECK CONNECTOR -
CRUISE CONTROL
EGR EGR VSV T CHECK CONNECTOR OoD2 MAIN SWITCH
ISCC ISC VALVE 0X1 OXYGEN SENSOR -
- - w WARNING LIGHT
- THW WATER TEMP. SENSOR -
IGT IGNITER IDL THROTTLE POSITION B/K STOP LIGHT SWITCH
S1 ECT SOLENOID THA AIR TEMP. SENSOR -
L NEUTRAL START VTA THROTTLE POSITION _
SWITCH SENSOR
S2 | ECT SOLENOID PM  |VACUUM SENSOR FC g'EFI‘_i‘i'T OPENING
2 NEUTRAL START _ ELS TAILLIGHT RELAY,
SWITCH DEFOGGER RELAY
VACUUM SENSOR,
SL ECT SOLENOID vC THROTTLE POSITION +B1 MAIN RELAY
SENSOR
sp2 | SPEED SENSOR E2  |SENSOR GROUND BATT | BATTERY
(A/T side)
IGF IGNITER STA STARTER SWITCH +B MAIN RELAY
E21 SENSOR GROUND
Engine and ECT ECU Terminals
LS aF UL arF LR aF LS
eo1{ Y91 ¥g biscoisce s1|s2|sc|ier} P {Ne[ [ vF [DG fox1 Thw] THA [P | ve | IsTa[a/c {sPojacalop2 w | BK ELsEm
EO2 EGR IGT| L 2 |sp2te21) G1 ] &1 G@ T DL JVTA E2 SW|ACT|OD1 FC | +B |+B1

Fi2796




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter Fi-55
Voltage at Engine and ECT ECU Wiring
Connectors (56S-FE w/ ECT)
No. Terminals Condition STD voltage (V) | See page
+B
1 +B1 - E1 IG SW ON 10 - 14 FI-56
2 BATT - E1 - 10 - 14 FI-57
IDL - E2 Throttle valve open 8 - 14
VC - E2 - 4 -6
3 IG SW ON Throttle valve fully closed FI-58
(Throttle opener must be cancelled 01-10
VTA - E2 first)
Throttle valve open 4 -5
PIM - E2 25 -45
4 IG SW ON FI-60
VC - E2 4-6
No.10 EO1
5 | No20 E02 IG SW ON 10 - 14 FI-61
6 THA - E2 Intake air temp. 20°C (68°F) 1-3 FI-62
IG SW ON
7 THW - E2 Coolant temp. 80°C (176°F) 01-10 FI-63
8 STA - E1 Cranking 6 - 14 Fi-64
9 IGT - E1 Idling 07-10 FI-65
ISCC Engine and ECT ECU connectors
10 1SCO E1 IG SW ON disconnected 8 -14 FI-66
11 W= E1 No "crouble ("‘CHECK" engine warning light off) and 10 - 14 FI-67
engine running
12 A/C - E1 IG SW ON Air conditioning ON 8 - 14 FI-68
Engine and ECT ECU Terminals
(A ar UL (U ar L F U
EO1 2‘8‘ gg 1scolisce s1isz2fsL|icr] P | NE]] VvF |DG Joxi THwl THA| P | ve | IsTA A/c]sPp|acalop2 W | BK ELSIBATT
EO2 EGR I6T{ L | 2 |SP2jezrj Gl |E1§GO} T IDL [ VTA{THG| E2 | [NSW]ACT|OD1 FC +BI+B1

FI2796




FI-56

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
+B
1 — E1 No voltage iIG SW ON 10—-14V
+B1
EFI Main Relay Engine & ECT ECU
Fuse EFl 15 A l
Toa Ws8 +B
Ignition Switch
A
.———(;:L%O—M—Z— IG2 ~C ____TL+B1
Fuse
AM2
75 A

BT

N

W

F15132

(IG SwW ON)

@ There is no voltage between ECU terminals +B or +B1 and E1.

Fi2911

FI2755

and body ground. (IG SW ON])

@ Check that there is voltage between ECU terminal +B or +B1

NO OK

ground.

@ Check wiring between ECU terminal E1 and body

OK

Try another ECU.

Check fuses, fusibles link and
ignition switch.

BAD

BAD

Repair or replace.

OK

Check EF) main relay.
{See page FI-182)

BAD

Repair or replace.

{OK

Check wiring between EFI main
relay and battery.

BAD

Replace.

Repair or replace.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-67

No. Terminals Trouble Condition STD Voltage

2 BATT — E1 No voitage - 10-14YV

Engine & ECT ECU

Fuse EFl 15 A
— T ﬁ BATT
FL
MAIN
20L
1
Battery | T
T Pm

F11843

@ @ There is no voltage between ECU terminals BATT and E1.

@ Check that there is voltage between ECU terminal BATT and
body ground.

NO OK
\
® Check wiring between ECU terminal E1 and body
ground.
FI2753
OK BAD
'
Try another ECU. Repair or replace.
: BAD
Check fuse and fusible link. Replace.

OK

Check wiring between ECU terminal | BAD
and battery.

Repair or replace.

FI2755




FI-58

EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
IDL - E2 Throttle valve open 8—-14YV
vC — E2 - 4-6V

3 No Voltage ignition Throttle valve fully closed
switch ON | (Throttie opener must be 01—-10V
VTA — E2 cancelled first)
Throttle valve fully open 4-5V

Throttle Position Sensor

Engine & ECT ECU

F11366

0 e IDL — E2

@ There is no voltage between ECU terminals IDL and E2.
(1IG SW ON} (Throttle valve open)

@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (IG SW ON)

NO J OK

ground.

Check wiring between ECU terminal E1 and body

OK

Try another ECU.

Refer to +B — E1 trouble
section (No.1).
(See page FI-56)

’ BAD

Repair or replace.

BAD

Fi3geg

1

Throttle Position Sensor

OK

®

@ Check throttle position
sensor. (See page FI-163)

y

BAD { OK

Repair or replace.

|

BAD

Repair or replace
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

Fl4757

OK

\

Try another ECU.




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-59

e VC — E2

(IG SW ON)

@ No voltage between ECU terminals VC and E2.

A

body ground. (IG SW ON)

Check that there is voltage between ECU terminal +B or +B1 and

OK

NO

1

vVTALL s

Throttle Position Sensor

E2

iDL

Fl4757

@ Check throttle position
sensor. (See page FI-163)

Refer to +B — E1 trouble
Section (No.1).
{See page FI-56)

BAD oK

{

Repair or replace.

Check wiring between ECU and throttie
position sensor.

oK

Try another ECU.

Voltmeter

FI2763

® VTA — E2

BAD

Repair or replace
wiring.

@ No specified voltage at ECU terminals VTA and E2.

(IG Sw ON)

1

@ Check that there is voltage between ECU terminais VC and E2.

(1G Sw ON)

NO

1

Voltmeter

B

FI2764

Refer to VC - E2
trouble section.

OK

oK

@ Check throttie position sensor.
{See page FI-163)

BAD

OK
'

Check wiring between ECU and
throttle position sensor.

Repair or replace.

BAD

Throttle Position Sensor

o
VTA e

®

= ~

DL

E2

FI4767

OK

Try another ECU.

Repair or replace.




FI-60

EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

Ml\

No. Terminals Trouble Condition STD Voltage
PIM — E2 25—-45YV
4 No voltage 1IG SW ON
vC — E2 4—-6V
Engine & ECT ECU
E2 E2
Plgﬂc PiM
v SVC
Vacuum Sensor
Manifold Absolute)
\ Pressure Sensor
E1
_I —
F11226
@ @ There is no voltage between ECU terminals PIM or VC and E2.
ECU (1IG SW ON)
F B
\ = | L
Voltmeter :

@ Check that there is voltage between ECU terminal +B or +B1

and body ground. (IG SW ON)

OK NO
L

Refer to +B — E1
trouble section (No.1).
(See page FI-56)

?

@ Check wiring between ECU terminal E1 and body ground.

OK BAD
1

Check vacuum sensor.

(See page FI-189) Repair or replace.

BAD OK
Replace vacuum Check wiring between ECU and
sensor. vacuum sensor.
OK BAD

Try another ECU. Repair or replace.

F12755




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter F1-61
No. Terminals Trouble Condition STD voltage
5 No.10 _ EO1 N ves .
No.20 ~ E02 o voltage Ignition switch ON 10-14V

Ignition Switch

AM2

1G2

Injector

Engine & ECT ECU
)

FI3838

FI5083

FI5082

®

F14971

@ There is no voltage between ECU terminals No.10 and/or
No.20 and EO1 and/or EQ2. {IG SW ON)

and/or No.20 and body ground.

@ Check that there is voltage between ECU terminal No.10

NO oK

EO2 and body ground.

Check wiring between ECU terminal EO1 and/or EQ2

oK

Try another ECU.

'

BAD

‘ BAD

Repair or replace.

Check fusible links and ignition switch.

oK

Repair or replace.

@ Check resistance of each injector.
STD resistance: Approx. 13.8 ()

oK

Check wiring between ECU
terminal No.10 and/or No.20 and

BAD

BAD

Replace injector.

battery.

Repair or replace.




Fl-62 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage
6| THA-E2 | Novoltage | IGSWON | '"eKe @ femperatre 20T 1-3V

Engine & ECT ECU

Air Temp. Sensor +B (+B1)
|THA $THA
E2
J E2
YE1

FI3572

Voltmeter

@ @ There is no voitage between ECU terminals THA and E2.

(1IG SW ON)

U =4

J

@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (IG SW ON)

OK

Voltmeter

3

NO

Refer to +B1 - E1
trouble section No.1.

{See page FI-56)
\
Check wiring between ECU terminal E1 and body
ground.
y OK BAD
@ Check air temp. sensor. Repair or replace
{See page FI-188) '
FI2757 BAD ‘ OK
y
@ Repair air temp. Check wiring between ECU and air
sensor. temp. sensor.
OK ? BAD

Try another ECU.

Repair or replace.

FI5228




EFI SYSTEM — Troubleshooting with Voit/Ohmmeter

FI1-63

No. Terminals Trouble

Condition

STD voltage

7 THW — E2 No voltage

IG SW ON

Coolant temperature 80°C
(176°

F) 0.1-10V

Water Temp. Sensor

| THW

Engine & ECT ECU

+B (+B1)

THW

[

E2

e

al

rE1

= —

FI3572

®

(IG sw ON)

There is no voltage between ECU terminals THW and E2.

== o~ o <

CO000nc0000 l Q000K l
000000000C00 wlwe)imimlr
{ —3

ECU

Y

Check that there is voltage between ECU terminal +B or +B1

@

and body ground. (IG SW ON)

OK

NO

Refer to +B — E1
trouble section (No.1)
(See page FI-56)

[ e i N
oot oo

; }CGDUDDDDDD:\G mounourﬁm

Voltmeterg\\‘/ ‘ ‘

b}

+B

Fi2757

Ohmmeter

Fl4914

Check wiring between ECU terminal E1 and body ground.

oK

1

BAD

Check water temp. sensor.

®

(See page Fi-186)

Repair or replace.

BAD
\ 1

OK

Check
temp.

Replace water
temp. sensor.

wiring between ECU and water
sensor.

oK BAD

1

Try another ECU.

Repair or replace.




Fl-64 EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD voltage

8 STA — E1 No voltage | Cranking 6—-14V

Engine & ECT ECU

Ignition Switch

FL > STA
AM1 ()
40 A D Neutral

Start Starter

Switch C
FL ‘
MAIN )
20L Terminal 50

To
Battery Circuit Opening Relay -
—_ _

FI5135

@ @ There is no voltage between ECU terminals STA and E1.

ECU (1IG SW START)
Check starter OK | Check wiring between ECU terminal STA
operation. and ignition switch terminal ST1.
BAD OK * BAD

Repair or replace.

@ Check wiring between ECU terminal E1 and body
ground.

OK ‘ BAD

Try another ECU. Repair or replace.

Check fusibie links, battery, wiring BAD
and ignition switch.

Repair or replace.

FI2755

OK

@ !
Voltmeter @ Check that there is voltage at terminal 50 of starter.

(iG SW START) STD voltage: 6 — 14V

Starter

OK NO

Check wiring between ignition switch

Check starter. terminal ST1 and starter terminal 50.

F14371




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-65
No. Terminals Trouble Condition STD voltage
9 IGT — E1 No voltage Idling 07—-10V
Ignition Switch Engine & ECT ECU
-—i
IG2
FL To Tachometer
AM2
30 A
Ignition
Coil
Igniter
Battery QIIGT
IGF
-
) FI5133

ECU

®

@ There is no voltage between ECU terminals IGT and E1.

(1dling)

E‘—

1 DDE00C00000! GDDDDD E\DDDDDEDD

V}oltmeter = W \W
T o IGT ;

FI2770

O Check that there is voltage between ECU terminal IGT and

body ground. (ldling)

ECU

@

\ 'VJDDDDDDDDD"*GE\&J

GDDDDD DDDDEDD

Voltmeter * u/ W

FI2771

NO ‘ OK

@ Check wiring between ECU
terminal E1 and body ground.

BAD | Repair or
replace.

OK

]

Try another ECU.

Check fusible links and ignition
switch.

BAD

OK
1

Check distributor.
(See page IG-11)

BAD

Repair or replace.

FI2755

OK

Check wiring between ECU and
battery.

BAD

Repair or replace.

OK

Check igniter. (See page 1G-12)

BAD

Repair or replace.

Repair or replace.




FI-66

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD voltage
ISCC Engine and ECT ECU

10 - E1 -
ISCO No voltage IG SW ON connected disconnected 8-14v

EFI Main Relay

-, . 1ISCO
Ignition Switch

ISC Valve

< +B

Battery w‘f"'B‘l

L E1

Engine ECU

FI5136

ECU @ @ There is no voltage between ECU terminals ISCC or ISCO and

E1. (IG SW ON}

and body ground. {IG SW ON)

@ Check that there is voltage between ECU terminal +B or +B1

OK

NO

Refer to +B ~ E1
FI5409 trouble section (No.1).
{See page FI-56)

ECU

=

Check resistance between ISC
@ valve terminals +B and ISCC or BAD

ISCO.

STD resistance: 19.3—-223 ()

Replace ISC valve.

OK

Check wiring between ECU and ISC | BAD | Repair or replace
FI2757 valve. wiring.

@ OK

Try another ECU.

J : J

FIS039 FIS032




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter F1-67

No. Terminals Trouble Condition STD voltage
1 W — E1 No voltage No trouble (_ CHECK. engine waring light 10 — 14 V
off} and engine running.

Engine & ECT ECU

S

To FUSE @
Ignition Switch (IG1) = OTNO—— w

GAUGE 15 A |'CHECK’" Engine|
Warning Light

Combination Meter l—‘ E1

L

FI5126

@ @ There is no voltage between ECU terminals W and E1.

ECU {Idling)

=
| i o p e 10 o u‘—uuDDE' DDuu
200 0
1} ] e ] %ﬁaméklﬂ%m
Voltmeter W
LV / // '

e
Mﬂ W

@ Check that there is voltage between ECU terminal W and
body ground.

NO OK
1

Check wiring between ECU terminal E1 and body
FI2772 @ ground.
OK BAD
ECU @
| fo————oofo——dfpo—r o) T her ECU R . |
‘ ﬁ%umcnmcnfgkzinamofftmm [o/n! ry another . epatr or replace.

Y

Check GAUGE fuse {(15A) and "CHECK"’
engine warning light.

Voltmeter N‘/ W
! - -

OK BAD

F12773 Repair or replace.

Fuse blows again

Check wiring between ECU terminal { BAD
W and fuse.

Repair or replace.

Fi2755
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voitage
12 A/C — E1 No voltage Air conditioning ON 8—14vV
Engine & ECT ECU
To
A/C Amplifier g —0A/C
E1
/C Compressor
—
—
FI0922
@ @ There is no voltage between ECU terminals A/C and E1.
ECU (Air conditioning ON)

)’ -JL.UULJL]UU\_J;_\UL
0COCo00ca000

CCSDODC0

RRCO0CCOacCh)!
%ééDDDDDDDQC

200000

Vf)|tmefter w \M
;51 ‘

@

body ground.

Check that there is voltage between ECU terminal A/C and

Check compressor running.

A/C NO oK
® Check wiring between ECU BAD | Repair or
FI3576 terminal E1 and body ground. replace.
ECU ® i oK
Egéggggogagqf NJCGQGJ!E”EE?EGEE&? | Try another ECU.
Vol ‘ -
oltmeter \w/\ — JL ‘

0K

BAD
FI3219

Check that there is voltage between
ampilifier terminal and body ground.

Check wiring bet-
ween ECU terminal
A/C and amplifier.

BAD

A

Repair or replace.

BAD

oK

Check wiring between amplifier
and ECU or compressor.

Repair or replace.

BAD

FI12755

Repair or replace.




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter Fl-69
Check Connector
Engine & ECT ECU
ox1
o=
Oxygen Sensor »
_____ o __p BV ]
4 ————————%0X
OE1
= -
FI5124

Voltmeter

V3

]

e

TN
—

FI3575

Check Connector

TE1)
VF1

Fi4058
FI5159

1@ There is no voltage between ECU terminals VF and E1.

1
Check that there is voltage between ECU terminal VF and body
ground.
NO y OK

I Check wiring between ECU terminal E1 and body ground.[

{ OK

{ BAD

[ Try another ECU.

[-—BA—D—rRepair or replace. |

Is air leaking into air induction
system?

BAD Repair replace.

y OK

Check spark plugs. (See page 1G-7) BAD { Repair or replace.

¥ OK

Check distributor and ignition
system. (See page 1G-4)

BAD

Repair or replace.

1 OK

Check fuel pressure.
(See page FI-103)

BAD

Repair or replace.

¥ OK

| Check injectors. (See page FI-134) IﬂJ Repair or replace. |

¥ OK

* Check cold start injector.
(See page FI-118)

{ OK

Check vacuum sensor.
(See page FI-189)

1 OK

@ Check operation of oxygen
sensor. (See page Fi-201)

{ BAD

Check wiring between oxygen
sensor and ECU.

BAD Repair or replace.
BAD _| Repair or replace.
OK System normal.

BAD Repair wiring.

1 OK

l Replace oxygen sensor.

*Rich malfunction only
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

Fi2911

HINT:

EFl SYSTEM CHECK PROCEDURE (3S-GE)

® Perform all voltage measurements with the connectors
connected. {ex. Code No.10)

® Verify that the battery voltage is 11 V or more when the
ignition switch is in ““ON"’ position.

Using a voltmeter with high impedance (10 k{/V

minimum), measure the voltage at each terminal of the

wiring connectors.

Terminals of Engine (and ECT) ECU (3S-GE)

Symbol Terminal name Symbol Terminal name Symbol Terminal name
. NEUTRAL START
EO1 POWER GROUND - INSW SWITCH
EO2 POWER GROUND G2 DISTRIBUTOR AC1 A/C MAGNET SWITCH
No. 1 INJECTOR G1 DISTRIBUTOR ACT A/C AMPLIFIER
SPEED SENSOR
No. 3 INJECTOR NE DISTRIBUTOR SP1 (Meter side)
No. 2 INJECTOR E1 ENGINE GROUND *20D1 CRUISE CONTROL ECU
No. 4 INJECTOR VF CHECK CONNECTOR -
*1STJ COLD START INJECTOR GAS DISTRIBUTOR L1 TEMS ECU
*2p PATTERN SELECT _ *20D2 CRUISE CONTROL
SWITCH MAIN SWITCH
- T CHECK CONNECTOR L2 TEMS ECU
RSC ISC VALVE *10X1 OXYGEN SENSOR -
RSO ISC VALVE *10X2 | CHECK CONNECTOR L3 TEMS ECU
. OXYGEN SENSOR WARNING LIGHT
HT HEATER KNK KNOCK CONTROL W SENSOR
*3VAF VARIABLE RESISTOR -
*281 ECT SOLENOID THW WATER TEMP. SENSOR STP STOP LIGHT SWITCH
 THROTTLE POSITION .2 NEUTRAL START
IGT IGNITER DL SENSOR 2 SWITCH
*282 ECT SOLENOID THA AIR TEM. SENSOR -
. THROTTLE POSITION CIRCUIT OPENING
SL. ECT SOLENOID VTA SENSOR FC RELAY
FUEL PRESSURE-UP TAILLIGHT and
FPU VSV PIM VACUUM SENSOR ELS DEFOGGER
.o NEUTRAL START SWITCH
ACIS ACIS VSV L VACUUM SENSOR +B1 MAIN RELAY
. SPEED SENSOR THROTTLE POSITION
SP2 (A/T side) VC SENSOR BATT BATTERY
DG CHECK CONNECTOR E2 SENSOR GROUND +B MAIN RELAY
IGF IGNITER STA STARTER SWITCH I w/ TWC
*2
Engine (and ECT) ECU Terminals - "v:’/joE%TVC
LU P UL J qF (S ey F LIS
£01{No.N0.2| 4 JRsc] T | s1]s2 [rrulsp2]iar [ a2 [Ne | [ vr ox1{knk|wiTHAl PIM] vE [STAAC1SP1 oD2 w [sTP ELS [saTT]
Jeo2No.3iNc.4l [RsO IGT| st _AOSIDG G1|ET] 16O T |ox2ivar|iDL{VTA] L |E2 [Nsw ACTIoD L1]{L2 | L3 2 | FCl+B1]+B

** w/ TWC — STJ
w/ ECT — P

Fi2796




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter F1-71
Voltage at Engine (and ECT) ECU Wiring
Connectors (3S-GE)
No. Terminals Condition STD voltage (V) | See page
+B
1 +B1 E1 IG SW ON 10 - 14 FI-72
2| BATT - E1 10 - 14 FI-73
IDL - E2 Throttle valve open 4 -6
VC - E2 - 4 -6
3 IG SW ON FI-74
Throttle valve fully closed 01-10
VTA - E2
Throttle valve open 4 -5
PIM - E2 25 -45
4 IG SW ON FI-76
VC - E2 4 -6
No.1
No.2 EO1
5 No3 " E02 IG SW ON 10 - 14 FI-77
No.4
6 THA — E2 Intake air temp. 20° (68°F) 1-3 FI-78
IG SW ON
7 THW - E2 Coolant temp. 80°C (176°F) 01-10 FI-79
8 STA - E1 Cranking 6 -14 F1-80
9 IGT - E1 Idling 07-10 F1-81
10 RSC _ E1 IG SW ON Er\glne {and ECT) ECU connectors 8 _14 FI-82
RSO disconnected
11 W — E1 No fcrouble (- CHECK" engine warning light off) and 10 - 14 FI-83
engine running
12 AC1 - E1 IG SW ON Air conditioning ON 8 - 14 Fi-84
Engine {and ECT) ECU Terminals
LS aF UL aF LN N O LU
EO1No.1No.2l °1 IRSC| HT | S1| S2 {FPU|SP2[IGF| G2 |NE | | VF OX 1{KNK| THW|THAlPIM| vC | IsTAlAC 1 SP1 OD2JACC W [STP ELS]BATT
EO2INo.3INo.4| M |rS IGT| st |acis| DG G1|E1) 1GS) T jox2var{ ibL|vTA L |E2] |vswjacTioDt L1 L2 | L3 2 |rcl+B1 48

*lw/ TWC — STJ

w/ ECT —

P

FI2796




F1-72 EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
+B
1 - E1 No voltage IG SW ON 10-14vV
+B1
EFI Main Relay Engine (& ECT) ECU

Fuse EFlI 156 A

ignition Switch

——\:+B

) R AM2
FL +B1
FL AM?2 Fuse P
MAIN 30 A IGN
20L 75 A
-
Battery | |
— »E1
O
— e — —___
" " " FI5132
@ @ There is no voltage between ECU terminals +B or +B1 and E1.
(IG SW ON)
ECU
L ijDDDDBDSDDDG%FDUDDD |
Voltmeter | NP B @ Check that there is voltage between ECU terminal +B or +B1
vV W and body ground. (IG SW ON)

}—5@. " e

|\ - NO oK
i O‘
@ Check wiring between ECU terminal E1 and body
F12811 ground.
OK BAD
ECU !
| ?f_u—i.uuﬁuuufm - Try another ECU. Repair or replace.
‘ —
Voltmeter
Check fuses, fusible links and BAD .
C . - Repair or replace.
ignition switch.
OK
1
Check EFl main relay. BAD
FI2757 Re |a e.
{See page FI-182) plac
OK
1
Check wiring between EFl main BAD .
Repair or replace.
relay and battery.

FI2755
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EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
2 BATT — E1 No voltage - 10-14V
Engine (& ECT) ECU
Fuse EFl 16 A
O™\O 0 BATT
FL
MAIN
20L

Battery

1—kH

E1
r;__l

Fi1843

® (D There is no voltage between ECU terminals BATT and E1

eck that there is voltage between ECU terminal BATT and

Voltmeter

@ Ch
body ground.
NO oK
@ Check wiring between ECU terminal E1 and body
ground.
F12753
OK BAD
Repair or replace.

Try another ECU.

BAD Replace.

Check fuse and fusible link.

K
| o)

Check wiring between ECU terminal

BAD .
Repair or replace.

Fi2754

FI2755

and battery.
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EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

ot

DDCIDDDDDDD I GDDDC]
wiw/w[re

FI2762

rﬁwww

O

ECU @

== T gy
VJJUUULJLJUD»JULJL _JULJLJULJ :rkjt‘ﬂ:m E\DD

r} 5 O [ 0 Y|
| Sy

+B1 +B

M
o/

Ol

F13898

No. Terminats Trouble Condition STD Voltage
IDL — E2 Throttle valve open 4-6V
VvC — E2 gt - 4-6V
3 No voltage Ig.mtlon
switch ON Throttle valve fully closed 01—-10V
VTA — E2
Throttle valve fully open 4—-5YV
Engine (& ECT) ECU
Throttle Position Sensor
o E2
IDL
. j VTA
vC
Fl1366
e IDL — E2

O There is no voltage between ECU terminals IDL and E2.
{IG SW ON) (Throttle valve open)

@ Check that there is voltage between ECU terminal +B (+B1)
and body ground. (IG SW ON)

NO ‘ OK
Check wiring between ECU terminal E1 and body
ground.
| oK BAD

Try another ECU. Repair or replace.

Refer to +B — E1 trouble
. BAD .

section (No.1). —| Repair or replace.
(See page Fi-72)

@ Check throttle position

sensor. (See page FI-165) BAD
‘ BAD oK
Repair or replace Check wiring between ECU and
throttle position sensor. throttle position sensor.
OK
Try another ECU.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

F1-75

.

Voltmeter

[e)

FI2764

® VC — E2

®No voltage between ECU terminals VC and E2.

(IG SW ON)

Check that there is voitage between ECU terminal +B or +B1

and body ground. (IG SW ON)

OK

Y

NO

Y

@

FI4757

@ Check throttle position sensor.
(See page FI-165)

Refer to +B — E1 trouble
section (No.1).
(See page FI-72)

BAD OK

Repair or repiace.

Check wiring between ECU and throttle
position sensor.

OK

Try another ECU.

Voltmeter .

— 7
VY

ol
N o
o+

i

FI2763

® VTA — E2

BAD

1

Repair or replace.

® No specified voltage at ECU terminals VTA and E2.

{(1IG Sw ON)

L

@ Check that there is voltage between ECU terminals VC and E2.

(1IG SW ON)

NO OK

)

Voltmeter =

FI2764

Refer to VC — E2
trouble section.

OK

@ Check throttle position sensor.
(See page FI-165)

BAD

Repair or replace.

OK

Check wiring between ECU and
throttle position sensor.

BAD

Throttle Position Sensor

®

El=1

VT A-——uiglem =

DL
E2

FI14757

oK

Y

Try another ECU.

Repair or replace.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD voltage
PIM — E2 25-45V
4 No voltage IG SW ON
VC — E2 4-6V

Engine (& ECT) ECU

—
E2 LE2
PIM PIM
VC
—QVC

Vacuum Sensor
Manifold Absolute‘)

/

\

Pressure Sensor

F11226

FI5128

FI2757

FI2755

There is no voltage between ECU terminals PIM or VC and E2.

® 4G sw on)

@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (IG SW ON)

OK

L

NO

Refer to +B - E1

(See page FI-72)

trouble section (No.1).

@Check wiring between ECU terminai E1 and body ground.

I

‘OK

BAD

Check vacuum sensor.
(See page FI-189)

BAD

Replace vacuum
sensor.

Repair or replace.

OK

Y

Check wiring between ECU and
vacuum sensor.

oK BAD

Try another ECU.

Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter F1-77

No. Terminals

Trouble

Condition STD voltage

No.1
No.2 _ EO1
No.3 EO2
No.4

No voltage

IG SW ON 10— 14V

ignition Switch

AM2

FL
AM2
30 A

Battery | _

_?
IG2

Engine (& ECT) ECU

Injector

FI5340

®There is no voltage between ECU terminals No.1, No.2, No.3
and/or No.4 and EO1 and/or EO2. (IG SW ON)

Y

@ Check that there is voltage between ECU terminals No.1, No.2,
No.3 and/or No.4 and body ground.

NO OK

Check wiring between ECU terminal EO1 and/or
EO2 and body ground.

OK | BAD
\
Try another ECU. Repair or replace.

Check fusible links and ignition BAD .

. Repair or replace.
switch.

OK
1

Check wiring between ECU BAD
terminal No.1, No.2, No.3 Repair or replace.

and/or No.4 and battery.

OK

@ Check resistance of each injector.
STD resistance: Approx 13.8 )

BAD

Replace injector.
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EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD voltage
6 | THA-E2 No voltage | 1GSwoN | 'Mtake air temperature 20°C 1-3vV
(68°F)
Engine (& ECT) ECU
Air Temp. Sensor J['*-B (+B1)
]
1 THA iy
2% rTT*/\
E2 —0E2
I B
E1
- ;.__J
Fi13572
@ @ There is no voltage between ECU terminals THA and E2.
(IG SW ON)
@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (IG SW ON)

OK

FI2767

Y

NO

Refer to +B1 — E1
trouble section No.1.
(See page FI-72)

Voltmeter

O
fl

ground.

Check wiring between ECU terminal E1 and body

OK

BAD

K

Check air temp. sensor.
(See page FI-188)

®

BAD

FI2757

)

Repair or replace.

oK

Repair air temp.
Sensor.

Check wiring between ECU and air
temp. sensor.

BAD

ox

Try another ECU.

FI5096

Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-79
No. Terminals Trouble Condition STD voltage
7 | THW - E2 No voltage | IGswoN | ceelant tempe’a“’"aggoﬁ) 01-10V

Water Temp. Sensor

THW

Engine (& ECT) ECT

E2

il

E1

Fi3572

Voltmeter

Fi2766

@ There is no voltage between ECU terminals THW and E2.

(IG SwW ON)

@ Check that there is voltage between ECU terminal +B {+B1)

“ and body ground. (IG SW ON)

OK

NO

A

Refer to +B — E1
trouble section (No.1).
{See page Fi-72)

FI2757

Water Temp. Sensor @

Ohmmeter

FIS053

Check wiring between ECU terminal E1 and body ground.

OK

BAD

'

@ Check water temp. sensor.

{See page Fi-186)

Repair or replace.

BAD

Replace water
temp. sensor.

OK

Check wiring
temp. sensor.

between ECU and water

OK

Try another ECU.

BAD

Repair or replace.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble

Condition

STD voltage

8 STA — E1

No voltage

Cranking

6—14V

ignition Switch

Neutral Start
Switch (A/T)

M/T)

-—

Y

To Circuit Opening Relay

—

Starter

Terminal 50

4STA

Engine (& ECT) ECU
)

Fi5242

FI2768

FI2755

®

Voitmeter

Terminal 50 Starter

@ There is no voltage between ECU terminals STA and E1.
(1IG SW START)

Check starter

OK

Check wiring between ECU terminal STA

operation. and ignition switch terminal ST1.
BAD OK BAD
Repair or replace.
@ Check wiring between ECU terminal E1 and body
ground.
OK { BAD
L
Try another ECU. Repair or replace.
Check fusible links, battery, wiring BAD .
L . Repair or replace.
and ignition switch.

OK

@ Check that there is voltage at terminal 50 of starter.

(1IG SW START) STD voltage:

6—14V

OK

1

NO

Check starter.

Check wiring between ignition switch
terminal ST1 and starter terminal 50.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-81
No. Terminals Trouble Condition STD volitage
9 IGT — E1 No voltage Idling 07-10V
Ignition Switch Engine (& ECT) ECU
——
IG2
To tachometer
__’
Ignition
Coil
Igniter
1IGT
IGF
LT
) Fi5133
@ @ There is no voltage between ECU terminals IGT and E1.
ECU (1dling)
’I“:’D : - B A";:v
A Wu o) Check that there is voltage between ECU terminal IGT and
IGT E1 body ground. {Idling)
NO OK
L
@ Check wiring between ECU BAD | Repair or
Fi2770 terminal E1 and body ground. | replace.

ECU @
oo oo
l '}:ummmamci:foazﬂi%aﬂl

IGT

Voltmeter

Fi2771

OK

\

Try another ECU.

Ohmmeter

FI2755

Check fusible links and ignition BAD .
) Repair or replace.
switch.
OK
Check distributor. BAD Repair or replace
{See page IG-11) P place.
OK
Check wiring between ECU and BAD .
Repair or replace.
battery.
OK
. BAD )
Check igniter. (See page IG-12) Repair or replace.




Fi-82 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD voltage
RSC Engine (and ECT) ECU
1 - E1 -
0 RSO E No voltage IG SW ON connectors disconnected 8-14v
] Engine ECU
Fuse EFI Main Relay
EFl 156 A RSC
—O~O
» RSO
Ignition Switch
L ISC Valve
FL FL
MAINY  Am2 Fuse
20L8 30A '7GN A
[ 5 —0+B
Battery T —o+B1
~
O
L0

FI5136

@ There is no voltage between ECU terminals RSC or RSO and E1|
(IG SW ON)

@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (IG SW ON)

OK NO

Refer to +B - E1
FIS312 trouble section (No.1).

(See page FI-72)
ECU @

e ——1 s § me—1
p’mﬂﬂﬂmmﬂﬂf*mﬂﬂminm Check resistance between ISC

! EQEFDDDDDEDQDEEQDQDDE LX)
Voltmeter valve terminals +B and RSC or
— \\/ W wufl+8) | @ Rso. BAD | Replace ISC

. valve.
STD resistance:

.O'___\ Aprox. 19.3 — 223 Q
OK
Fi2757 Check wiring between ECU and BAD Repair or replace.
ISC valve.
® OK

Try another ECU.

FI5247




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-83
No. Terminals Trouble Condition STD voltage
11 W — E1 No voltage No trouble (:‘CHECK." engine warning light 10 -~ 14 V
off) and engine running.

Engine (& ECT) ECU

a )
To FUSE | @
Ignition Switch (IG1) €0

GAUGE 15 A | “CHECK" Engine |
Warning Light

w

Combination Meter

J

FI0728
®

@ There is no voltage between ECU terminals W and E1,
ECU

(1dling)

|
Lmamonaoomn Slsivs'ms]

| e njéﬁ?'-'-'ﬁm
Voltmeter il N~ ® Check that there is voltage between ECU terminal W and
- ‘ EW [ yw

body ground.

NO | 0K
@ Check wiring between ECU terminal E1 and body
F12772 ground.
OK BAD
ECU @ 3
S — — Try another ECU. Repair or replace.
Voltmeter — PR N =
Cv] \“,/W 1w "
o : ! / Check GAUGE fuse {15 A) and ““CHECK
O:C —) engine warning light.
O]

OK BAD

FI2773

Repair or replace.

{ ‘ Fuse blows again

Check wiring between ECU terminal | BAD
W and fuse.

Repair or replace.

FI2755
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EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI3576

No. Terminals Trouble Condition STD voltage
12 AC1 — E1 No voltage Air conditioning ON 8—-14V
Engine ECU (& ECT)
)
To B
A/C Amplifier ~— - AC1
—oFE1
A/C Compressor
F10922
® ® There is no voltage between ECU terminals AC1 and E1.
ECU (Air conditioning ON)
v e o
EJUUUUUUUUUUUL;‘ {_Il_‘_uUUUUL
Voltmeter —

®Check that there is voltage between ECU terminal AC1 and

body ground.

ECU

—— == ==

@

oo == “

S
oo il oo
[ z|ulnluwiu]ejuiaialulula]
. (EE283538R550)3838A0;
Voltmeter \K)‘m*
/,

)

FI3219

NO OK
1

@ Check wiring between ECU
terminal E1 and body ground.

BAD | Repair or

replace.

OK

Try another ECU.

Check compressor running.

Check wiring
OK | pbetween ECU

FU2755

BAD

Check that there is voltage
between amplifier terminal and
body ground.

terminal AC1 and
amplifier.

BAD

y

Repair or replace.

BAD

OK

Check wiring between amplifier
and ECU or compressor.

Repair or replace.

BAD

Repair or replace.




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-85
w/ TWC only
Engine (& ECT) ECU
Check Connector )
0X2
To
EF! Main Relay VF
T
Oxygen Sensor
e s s g 100 &
0X r
|
. HT
|
[
|
+ 1 E1
-4 —
FI5408
®| [Q There is no voltage between ECU terminals VF and E1.
EQ_U— Check that there is voltage between ECU terminal VF and body

\ \
‘) IEDDDDDDDODDD Isinlnininin) 200000000 {
f 00000000/, |

|

|
Voltmeter — A
} \/‘“51 W
-

FI3575

Check ConneE:tor

Fl4058

FI5S159

ground.

NO v OK

[ Check wiring between ECU terminal E1 and body ground.l

y OK

{ BAD

Frry another ECU.

}-—.rRepalr or replace. ]

Is air leaking into air induction
system?

BAD Repair or replace.

1 OK

[ Check spark plugs. (See page 1G-7) |-———| Repair or replacej

v OK

Check distributor and ignition
system. (See page 1G-4)

BAD

Repair or replace.

1 OK

Check fuel pressure.
(See page FI-108)

BAD

Repair or replace.

y OK

[i:heck injectors. (See page FI-141) ]-——fRepalr or replace.

y OK

* Check cold start injector.
(See page FI-121)

| BAD | Repair or replace.

-

y OK

Check vacuum sensor.
(See page FI-189)

BAD

Repair or replace.

1 OK

@ Check operation of oxygen
sensor. (See page FI-201)

oK System normal.

1 BAD

Check wiring between oxygen
sensor and ECU.

BAD

Repair wiring.

y OK

U’teplace oxygen sensor.

J *Rich malfunction only
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

F12911

EFI SYSTEM CHECK PROCEDURE (3S-GTE)

HINT:

® Perform all voltage measurements with the connectors

connected. (ex. Code No.10)

® Verify that the battery voltage is 11 V or more when the

ignition switch is in “ON" position.
Using a voltmeter with high impedance (10 kQ/V
minimum), measure the voltage at each terminal of the

wiring connectors.

Terminals of Engine ECU (3S-GTE)

Symbol Terminal name Symbol Terminal name Symbol Terminal name
EO1 POWER GROUND G2 DISTRIBUTOR -
EO2 POWER GROUND G1 DISTRIBUTOR AC1 A/C MAGNET SWITCH
No.1 INJECTOR NE DISTRIBUTOR ACT A/C AMPLIFIER
No.3 INJECTOR E1 ENGINE GROUND SPD SPEED SENSOR
No.2 INJECTOR VF CHECK CONNECTOR -
No.4 INJECTOR G&o DISTRIBUTOR -
STJ COLD START INJECTOR - -
EGR EGR VSV T CHECK CONNECTOR -
RSC ISC VALVE ox1 CHECK CONNECTOR -
RSO ISC VALVE 0X2 CHECK CONNECTOR FPR FUEL PUMP RELAY
HT OXYGEN SENSOR KNK KNOCK CONTROL _
HEATER SENSOR
TURBOCHARGING
- PIM PRESSURE w WARNING LIGHT
SENSOR
- THW | WATER TEMP. SENSOR -
IGT | IGNITER L | gheolTtE POSITION STP | STOP LIGHT SWITCH
TPC1 ;ggggg:é‘sg{;"G THA1 | AIR TEMP. SENSOR -
_ VTA ;gsgg:;LE POSITION _
- VS AIR FLOW METER -
e i : as | s
- ve | SENSOR POWER +B1 | MAIN RELAY
Fc | CIRCUIT OPENING E2 | SENSOR GROUND BATT | BATTERY
RELAY
IGF IGNITER STA STARTER SWITCH +B MAIN RELAY
Engine ECU Terminals
s ar L np NN —p Ny
E01INo. N0 24sTulRs | HT | TT7¢ icr | G2 [Ne| | ve | Toxidknidmew] "2 vs [ ve] fsTalacifspo fPR| W [sTP] TeLsfear
[eo2lNo.3No dlEGRIRS 61| “rvis| rc] e1]er] fe ] T joxz|pm]ioc vt ez}l Tacr +81[ +B

FI2796




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-87

Voltage at Engine ECU Wiring Connectors

(3S-GTE)
No. Terminals Condition STD voltage (V) | See page
+B
1 +B1 ~ E1 IG SW ON 10 - 14 FI-88
2 BATT — E1 - 10 - 14 FI-89
IDL - E2 Throttle valve open 4 -6
VC - E2 - 4 -6
3 , IG SW ON FI-S0
Throttle valve fully closed 01-10
VTA - E2
Throttle valve open 4 -5
vC - E2 - 4 -6
IG SW ON Measuring plate fully closed 37-43
4 Measuring plate fully open 02-05 FI-92
VS - E2 9
Idling - 23 -38
3.000 rpm - 1.0-20
No.1
No.2 EO1
5 No3 ~ EO2 IG SW ON 10 - 14 FI-93
No.4
6 THA1 — E2 Intake air temp. 20°C (68°F) 1-3 FI-94
iIG SW ON
7 THW - E2 Coolant temp. 80°C (176°F) 01-10 FI-95
8 STA - E1 Cranking 6-14 FI-96
9 IGT - E1 Idling 07-10 FI-87
RSC . .
10 RSO ~ E1 IG SW ON Engine ECU connectors disconnected 8 -14 Fl-98
11 W - E1 No tr0ut?le ( CHFCK engine warning light off) 10 — 14 FI-99
and engine running
PIM - E2 25 -45
12 IG SW ON FI-100
VC - E2 4 -6
13 AC1 - E1 IG SW ON Air conditioning ON -14 FI-101
Engine ECU Terminals
L1 - A4F UL S a1 LN s r LU
E01No.1No.3sTU[RS ] HT | ~]TFC 1GF| G2 [Ne| [ ve | “Joxilknidmw] 84| vs [ vc] [sTalacilseo FPR| W [sTP| “JELS[eATs
[Eoz]no.3odEarirsd TiaT] “Trvis rc [ a1 E1] [ca)] T [ox2pm|oL vt E2 ac +B1] +8B

FI2796
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EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

Voltmeter y

No. Terminals Trouble Condition STD voltage
1 B e No volt IG SW ON 0-14V
+B1 o voltage 1
EFl Main Relay Engine ECU
Fuse EFI 15 A !
+B
Ignition Switch
) AM2
FL FL A ———+B1
MAIN ) AM2 IGN
20L9 30 A 75 A
Battery
< =
- B FI5132
@ @ There is no voltage between ECU terminals +B or +B1 and E1.
ECU (IG SW ON)

——

iy ¥
o o~ u o
DDDDCIDDDEIDDD ODDDDD

W +B1

F12911

Check that there is voltage between ECU terminal +B or +B1

@ and body ground. (IG SW ON)

FI2757

Try another ECU.

Check fuses, fusible links and
ignition switch.

BAD

NO OK
@ Check wiring between ECU terminal E1 and body
ground.
OK BAD

Repair or replace.

OK
!

Check EFI main refay.
(See page FI-182)

BAD

Repair or replace.

FI2755

OK

Check wiring between EFl main
relay and battery.

BAD

Replace.

Repair or replace.




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter Fi-89

No. Terminals Trouble Condition STD voltage
2 BATT — E1 No voltage - 10-14V
Engine ECU
SRR
Fuse EFI 156A
O O— SBATT
FL
MAIN
20L
L
Battery| T
T r )
— —_ \ J

FI1843

® (D There is no voltage between ECU terminals BATT and E1.

ECU

A
[IDDDGDDOODC\ 0Q000: 0000

Check that there is voltage between ECU terminal BATT and

e
Voltmeter W @ body ground.
e BATT
NO oK

L

@ Check wiring between ECU terminal E1 and body
ground.
FI12753
OK { BAD
1
Try another ECU. Repair or replace.
Check fuse and fusible fink. BAD Replace.

oK

‘

Check wiring between ECU terminal | BAD
and battery.

Repair or replace.

FI2754

Fi2755
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

Throttle Position Sensor

No. Terminals Trouble Condition STD Voltage
IDL - E2 Throttle valve open 4—-6V
vC - E2 ie: ~ 4-6V

3 No voltage lqnltlon
switch ON Throttle valve fully closed 0.1—10V
VTA — E2
Throttle valve fully open 4-5Vv
Engine ECU

\E2
\IDL
VTA
vC
F11366
@ e IDL — E2
There is no voltage between ECU terminals IDL and E2.
1 ®© {IG SW ON) (Throttle valve open)
@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (IG SW ON)

NO

FI2762

OK
!

Check wiring between ECU term
ground.

inal E1 and body

OK

1

Voltmeter ‘

OS

Try another ECU.

Of

Refer to +B — E1 trouble
section (No.1).
{See page FI-88)

BAD

BAD

Repair or replace.

F13898

Throttle Position Sensor

® ®

Check throttle position
sensor. (See page FI-169)

BAD

1

OK

Repair or replace.

Repair or replace.
throttle position sensor.

Check wiring bet

throttle position sensor.

ween ECU and

vc%
A IT—HH [

VT

Ll
iDL g
EZW

Fi4757

OK

Try another ECU.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-91

Voltmeter

ECU

[:ncxmoamumm

A

000!

E2

J

®
T

FI2764

Throttle Position Sensor

Fl4757

e VC — E2

(IG SW ON)

@ No voltage between ECU terminais VC and E2.

and body ground. (IG SW ON)

Check that there is voltage between ECU terminal +B or +B1

OK

)

NO

@ Check throttle position sensor.
(See page FI-169)

Refer to +B — E1 trouble
section (No.1).
(See page Fi-88)

BAD

OK

Check wiring between ECU and throttle

Repair or replace. o
position sensor.

OK

Try another ECU.

Voltmeter

ECU
LDDDDDGDDDDDD Qo0 ) %DDDGD
Voltmeter = T A
Y W
E2
J
FI2763
ECU

e VTA — E2

BAD

{

Repair or replace.

@ No specified voltage at ECU terminals VTA and E2.

(1IG sw ON)

1

@ Check that there is voltage between ECU terminals VC and E2.

i aea

FI2764

VvC

VTA
Lo
IDL——

4

Throttle Position Sensor

®

|
EZ/HJH

F14757

{IG SW ON)
NO OK
\
Refer to VC — E2
trouble section.
OK
4 1
Check throttle position sensor. BAD .
Re eplace.
® (See page FI-169) pair or repiac
OK
Check wiring between ECU and BAD .
e Repair or replace.
throttle position sensor.

OK

A

Try another ECU.




FI-92

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI3227

Fi2757

No. Terminals Trouble Condition STD Voitage
VC — E2 - 4—-6V
Ignition R
SW ON Measuring plate fully closed 3.7—-43YV
4 VS — E2 No voltage Measuring plate fully open 0.2-05V
Idling - 23-28YV
3,000 rpm - 10—-20vV
Engine ECU
+B
(+B1)
E2
< VS
VC
Air Flow Meter E1
F11269
@ @ There is no voltage between ECU terminals VC or VS and E2.
ECU (IG SW ON)
| l
Voltmeter
@ Check that there is voltage between ECU terminal +B or +B1
) and body ground. (IG SW ON)
OF oK NO

Refer to +B — E1
trouble section (No.1).
(See page FI-88)

Check wiring between ECU terminal E1 and body ground.

OK

BAD

@ Check air flow meter.
(See page FI-155)

Repair or replace.

Air Flow Meter

{a:ﬂ:’lld lﬁ?

Ohmmeter —
O VC ¥ E2 ‘VS
O el

O

F11283

BAD OK
Replace air Check wiring between ECU and air
flow meter. flow meter.
OK BAD

Try another ECU.

Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-93
No. Terminals Trouble Condition STD Voltage
No.1
No.2 EO1
5 No.3 ~ EO2 No voltage IG SW ON 10—-14V
No.4
lgnition Switch
Engine ECU
SR
3
Solenoid

Resistor

Injector

FI5206

FI5314

@ There is voltage between ECU terminals No.1, No.2, No.3
and/or No.4 and EO1 and/or EO2. (IG SW ON)

A

@ Check that there is specified voltage between solenoid resistor
terminal +B and body ground. STD voltage: 10— 14V

Solenoid Resistor

Voltmeter

@

oK NO

Check fusible links, wiring and
ignition switch.

BAD Repair or

replace.

Check that there is specified voltage between resistor terminals
@ (No.10, No.20, No.30 or N0.40) and body ground.

STD voitage: 10— 14 V

OK

NO
r

Replace resistor.

FI5282

Check wiring between ECU and BAD

resistor.

OK

@ Check resistance of each injector.| BAD

Repair or replace.

STD resistance: 2 —4 ()

OK

\

Try another ECU.

Replace injector.
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EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
6 | THA1—E2 | Novoltage | IGSwoON | Imtakeair temperature (2:8?':) 1-3vV
Engine ECU
v—O— +B
a—op, (+B1)
los < E2
b ;E Lo_
S S
P
:: -
THA
o S THA1
Air Temp. Sensor
(Air Flow Meter) —— E1
FI1272

®©

(IG SwW ON)

There is no voltage between ECU terminals THA1 or E2.

@

Check that there is voitage between ECU terminal +B (+B1)
and body ground. {IG SW ON)

OK

FI2767

NO

Refer to +B — E1
trouble section No.1.
{See page FI-88)

Check wiring between ECU terminail E1 and body ground.

OK

BAD

Check air temp. sensor.

®

{See page FI-155)

Repair or replace.

BAD

i

OK

FI12757

Replace air

Ohmmeter

Air Flow Meter

o =

flow meter.

Check wiring between ECU and air
temp. sensor.

®

[ceccpogp)

OK BAD

Try another ECU.

THA

Repair or replace.

FI11253




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-95

No. Terminals Trouble Condition STD Voltage
7 | THW -E2 No voltage | IG SW ON Coolant temperature 80°C 01-10V

(176°F)

Engine ECU
Water Temp. Sensor {+B (+B1)
| 1T“W O THW
E2 e E2

g

-

FI3572

(IG swW

ON)

@ There is no voltage between ECU terminals THW and E2.

Voltmeter

O

K]

FI2766

! X | —
Voltmeter ‘ +B
— . / 1
O

FI2757

Wafer Temp. Sensor @

Ohmmeter

FI5187

@ Check that there is voltage between ECU terminal +B or +B1
and body ground. {IG SW ON)

OK

NO

Refer to +B — E1
trouble section (No.1).
(See page FI-88)

Check wiring between ECU terminal E1 and body ground.

OK

@ Check water temp. sensor.
{See page FI-186)

BAD

Replace water
temp. sensor.

BAD

Repair or replace.

OK
Check wiring between ECU and water
temp. sensor.

oK BAD

Try another ECU.

Repair or replace.




FI-96 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
8 STA — E1 No voitage Cranking 6—14YV
Ignition Switch Engine ECU
r‘—"—
FL STA
AM1

40 A

FL
MAIN
20L

Terminal 50

To Circuit Opening Relay

rm

Battery

Fi5241

@ @ There is no voltage between ECU terminals STA and E1.
(IG SW START)

A

Check starter OK Check wiring between ECU terminal
operation. STA and ignition switch terminal ST1.

BAD oK BAD
1

Repair or replace.

FI2768

@ Check wiring between ECU terminal E1 and body
ground.

OK BAD

Try another ECU. Repair or replace.

Y

Check fusible finks, battery, wiring { BAD
and ignition switch.

Repair or replace.

FI2755 0K
|

Voltmeter @ @ Check that there is voltage at terminal 50 of starter.
otme (IG SW START) STD voltage: 6 — 14 V

0K NO

y

Check Check wiring between ignition switch
starter terminal ST1 and starter terminal 50.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

Fi-97
No. Terminals Trouble Condition STD Voltage
9 IGT — E1 No voltage Idling 0.7-10V
Ignition Switch Engine ECU
s
1G2
FL To Tachometer
AM2 -
30 A
Ignition Coil
Battery Igniter IGT
ﬁLGF
L
FI5133
@ ~~ There is no voltage between ECU terminals IGT and E1.
~ (1dling)
ECU
‘ - dbo o |
EIDCJDDDDCJDDDI—I UC]DDDDD(‘&]DDODDDDDD ‘
Voltmeter —
W W @ Check that there is voltage between ECU terminal IGT and
IGT body ground. {Idling)
E i /
NO OK
'
@ Check wiring between ECU | BAD Repair or
R2770 terminal E1 and body ground replace.
ECU

" — = l
: FDDDDDDDDD“D

Voltmeter

CO0CO0

S

FI2771

Try another ECU.

Repair or replace.

ECU

FI2755

Repair or replace.

Repair or replace.

Check fusible links and ignition BAD
switch.

OK
Check distributor. BAD
(See page 1G-11)

oK
Check wiring between ECU and BAD
battery.

oK

y
A

Check igniter. (See page 1G-12) BAD

Repair or replace.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
RSC Engine ECU connectors
10 — E1 -
RSO E No voltage IG SW ON disconnected 8—-14V
] Engine ECU
Fuse EFl Main Relay
EFI 15 A RSC
— O O—
Ignition Switch RSO
) ISC Valve
—0+B
—-0+B1
E1

F15312

®There is no voltage between ECU terminals RSC or RSO and

E1. (IG SW ON)

@ Check that there is voltage between ECU terminal +B or +B1

and body ground. (IG SW ON)

I

FI2757

OK

l

NO

Refer 10 +B — E1
trouble section (No.1).
{See page FI-72)

Check resistance between ISC
valve terminals +B and RSC or
(3 Rso.
STD resistance:
Approx. 19.3 — 22.3 ()

OK

> ®

FI5232

Check wiring between ECU and
ISC valve.

BAD Replace ISC
valve.

BAD .
Repair or replace.

OK

y

Try another ECU.




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter F1-99

No. Terminals Trouble Condition STD Voltage

No trouble ("CHECK"’ engine warning light

11 W - E1 -
No voltage off) and engine running. 10-14v
Engine ECU
e | @ |
To Ignition Switch {(IG1) - O~ éf W
GAUGE 15 A| “CHECK”
Engine
Warning Light
Combination Meter -r E1
= g—J

FI5126

@ ®There is no voltage between ECU terminals W and E1.
(1dling)

DDDDDDDDDDD JDDDDDD 0oa0) DD‘_I‘JU
Voltmeter EE Ejﬁ %@E@h y
' @ Check that there is voltage between ECU terminal W and
/ body ground.

NO OK
]

@ Check wiring between ECU terminal E1 and body

FI2772

ground.

OK BAD

ECU @ |

e e | Try another ECU. Repair or replace.
DDDDOC]DDD DDUD 000

Voltmeter W }‘ﬁ//

Check GAUGE fuse {15 A) and ““CHECK"
engine warning light.

OK BAD

F12773 Repair or replace.

Fuse blows again

y
ECU ®

Check wiring between ECU BAD
terminal W and fuse.

Repair or replace.

FI2755




Fi1-100 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
PIM — E2 25—-45V
12 No voltage IG SW ON
VC - E2 4-6V
ECU
()

E2 bE2

PIM PIM

VCC IVC

]

Turbocharging

Pressure
Sensor
E1
—
) F11226
@ ®There is no voltage between ECU terminals PIM or VC and E2.
f (IG SW ON)
ECU PIM vC
memc‘mfm_ SR iasie7s Eo e sisasasiag 0 Check that there is voltage between ECU terminal +B or +B1
Voltmeter I and body ground. (IG SW ON)
_ = P LY ED OK NO

Refer to +B — E1
FI5311 trouble section (No.1).
(See page Fi-88)

ECU @
W l
(GoSEERRR S e | (3 Check wiring between ECU terminal E1 and body ground.
Voltmeter \w/ W
+B OK BAD
! +B1
D= E— Check turbocharging pressure Repair or replace
| sensor. (See page FI-198) P place.
BAD OK
F12757 ..
Replace turbocharg- Check wiring between ECU and
ing pressure sensor. vacuum sensor.
OK BAD
/ A

Try another ECU. Repair or replace.

FI2755




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

o) E

ECU

00
oo

o ~ =}
lsu2ooascranagipoac
,@mﬁi\ 2CG3a000

Voltmeter —— Y

i‘
77 F13219

FI2755

Fl-101
No. Terminals Trouble Condition STD Voltage
13 AC1 - E1 No voltage Air conditioning ON 8—-14V
Engine ECU
)
To
A/C Amplifier «¢— - SACT
YE1
A/C Compressor l
- —
FI0922
@ @ There is no voltage between ECU terminals AC1 and E1.
ECU (Air conditioning ON)
= l
| R |
Voltmeter L-

body ground.

@ Check that there is voltage between ECU terminal AC1 and

NO OK
'
@ Check wiring between ECU | BAD Repair or
terminal E1 and body ground. replace.
OK
Try another ECU.
Check wiring
. oK between ECU
Check compressor running. terminal AC1 and
amplifier.
BAD BAD
Repair or replace.
'
Check that there is voltage BAD
between amplifier terminal and Repair or replace.
body ground.
OK
Check wiring between ampilifier BAD Repair or replace
and ECU or compressor. ’
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

Engine ECU

To
EFI Main Relay

Oxygen Sensor

Check Connector

AAVAY

FI5408

l@ There is no voltage between ECU terminals VF and E1. —I

LCheck that there is voltage between ECU terminal VF and body ground._]

NO § oK

r Check wiring between ECU terminal E1 and body ground. T

Check Conneétqr

\

o \\

} OK { BAD
‘ Try another ECU. BAD Repair or replace. 7
Fi3575 L Is air leaking into air induction system? BAD Repair or replace.j
{ OK
LCheck spark plugs. (See page 1G-7) BAD, Repair or replace. 1
{ OK
Check distributor and ignition system. BAD .
(See page 1G-4) Repair or replace.
{ oK
LCheck fuel pressure. (See page FI-108) LEA_D.FRepair or replace. T
{ OK
LCheck injectors. (See page FI-150) BAD Repair or replace. —l
7 OK
* Check cold start injector. BAD

(See page Fl-124)

Repair or replace.

} oK

LCheck air flow meter (See page FI-155)} |._%_D.r Repair or replace. j

y OK

@ Check operation of oxygen sensor
(See page FI-201)

oK

System normal.

y BAD

Check wiring between oxygen sensor
and ECU.

BAD

Repair wiring.

F14058
FI5S159

§ oK

LRepIace oxygen sensor

* Rich malfunction
only



EFl SYSTEM — Fuel System (Fuel Pump)

FI1-103

FUEL SYSTEM

Fuel Pump
1 OUTLET
Check Valve
Relief Valve Bearing
¢ sr
Armature
3 Magnet
Bearing
. |Impeller
4 et
FIO530FI1479
5S-FE and 3S-GE
Fuse EFI Main Relay
EFI 15 A
—O™NO

ALT

FL
AM2
30 A
FL
MAIN §

20L

Battery E

100 A

Ignition Switch I-]G';A

Neutral
Start
Switch

Circuit
Opening

+B |Relay

AT [M/T

STA|E1

Check
Connector

Fuel
Pump

To
ECU (FC)

FI5367




FI-104

EFI SYSTEM — Fuel System (Fuel Pump)

3S-GTE

Fuse EFi Main Relay
EFI 15 A

=N\

+B

i

Circuit
Opening
Relay

Check Connector

Fuel Pump
Relay

To

+B

FP

Fuel Pump

Fuel Pump
Resistor

To

ECU (FC)

ECU (FPR}

FI5298




EFl SYSTEM — Fuel System (Fuel Pump) FI-105

FI4034

F14060

ON-VEHICLE INSPECTION (5S-FE)

1.

2.

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.
HINT: 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) Remove SST.
SST 09843-18020

(e} Turn the ignition switch OFF.

If there is no pressure, check the following parts:
® Fusible links

® Fuses (EFi 15 A, IGN 7.5 A)
® EFl main relay

® Circuit opening relay

® Fuel pump

® Engine ECU

® Wiring connections

CHECK FUEL PRESSURE
(a} Check the battery voltage above 12 volts.

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



FI-106 EFl SYSTEM — Fuel System (Fuel Pump)

FI4983

F14981

F14060

(c} Put a suitable container or shop towel under the cold
start injector pipe.

(d Remove the union bolt and two gaskets, and discon-
nect the cold start injector pipe from the delivery
pipe.

HINT: Slowly loosen the union bolt.

(e) Install SST (pressure gauge) to the delivery pipe with
two new gaskets and the union bolt.

SST 09268-45012

Torque: 180 kg-cm (13 ft-lb, 18 N'm)

(f)  Wipe off any splattered gasoline.

(g) Disconnect the cold start injector connector.

(h) Reconnect the battery negative (—) cable.

() Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

()  Turn the ignition switch ON.
(k) Measure the fuel pressure.

Fuel pressure: 2.7 — 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)

If pressure is high, replace the fuel pressure regulator.

If pressure is low, check the following parts:
® Fuel hoses and connection

® Fuel pump

® Fuel filter

® Fuel pressure regulator
{ Remove SST.
SST 09843-18020



EFI SYSTEM — Fuel System (Fuel Pump) FI-107

F14980

Fl4982

F14983

(m) Start the engine.

(n) Disconnect the vacuum sensing hose from the fuel
pressure regulator.

(o) Measure the fuel pressure at idling.

Fuel pressure: 2.7 — 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)

() Reconnect the vacuum sensing hose to the fuel
pressure regulator and plug the hose end.

(q) Measure the fuel pressure at idling.

Fuel pressure: 2.1 — 2.6 kg/cm?
(30 — 37 psi, 226 — 255 kPa)

if pressure is not as specified, check the vacuum sensing

_ hose and fuel pressure regulator.

() Stop the engine. Check that the fuel pressure
remains 1.5 kg/cm? (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,
pressure regulator and/or injector.

(s} After checking fuel pressure, disconnect the battery
negative (—) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012
(tt Reconnect the cold start injector connector.

(u) Install the cold start injector pipe with two new
gaskets and the union bolt.

Torque: 180 kg-cm (13 ft-lb, 18 N'm)

(v} Reconnect the cable to the negative (=) terminal of
the battery.

(w) Check for fuel leakage. (See page FI-11)



Fi-108
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FP 0
o ko

Fi4034

ON-VEHICLE INSPECTION
(3S-GE and 3S-GTE)

1.

2.

CHECK FUEL PUMP OPERATION

(@) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
(b) Turn the ignition switch ON.
HINT: 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) Remove SST.
SST 09843-18020

(e)  Turn the ignition switch OFF.

If there is no pressure, check the following parts:
Fusible links

Fuses (EFl 15 A, IGN 7.5 A)

EFl main relay
Circuit opening relay

Engine ECU

°
°
°
® Fuel pump
°
® Wiring connections

CHECK FUEL PRESSURE
(a) Check the battery voltage above 12 volts.

(b) Disconnect the cable from the negative (=) terminal
of the battery.
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FI5280

F15291

FI4059

FI5S365

(c) Put a suitable container or shop towel under the fuel
filter.

(d Remove the union bolt and two gaskets, and discon-
nect the fuel inlet hose from the fuel filter outlet.

HINT: Slowly loosen the union boit.

(e} Install the fuel inlet hose and SST (pressure gauge) to
the fuel filter outiet with three new gaskets and the
union bolt.

SST 09268-45012

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

()  Wipe off any splattered gasoline.

(g) Reconnect the battery negative (=) cable.

(h) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(i)  Turn the ignition switch ON.
(). Measure the fuel pressure.

Fuel pressure:
3S-GE 2.7 — 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)
3S-GTE 2.3 — 2.7 kg/cm?
(33 — 38 psi, 226 — 265 kPa)

If pressure is high, replace the fuel pressure regulator.

If pressure is low, check the following parts:
® Fuel hoses and connection

® Fuel pump

® Fuel filter

® Fuel pressure regulator
(/¥ Remove SST.
SST 09843-18020
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. g
“Disconnect
//, S5/ L »

3S-GE~
=z

FI5338 FI5365

SST

FI5S337 FI5364

FI5S338 FI5S364

FI5S336 FI5363

FI5280

()  Start the engine.

(m) Disconnect the vacuum sensing hose from the fuel
pressure regulator.

(n) Measure the fuel pressure at idling.

Fuel pressure:
3S-GE 2.7 — 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)
3S-GTE 2.3 — 2.7 kg/cm?
(33 — 38 psi, 226 — 265 kPa)

(o) Reconnect the vacuum sensing hose to the fuel
pressure regulator and plug the hose end.

(p) Measure the fuel pressure at idling.
Fuel pressure:
3S-GE 2.1 — 2.6 kg/cm?
(30 — 37 psi, 226 — 255 kPa)
3S-GTE 1.9 — 2.2 kg/cm?
(27 — 31 psi, 186 — 216 kPa)
If pressure is not as specified, check the vacuum sensing
hose and fuel pressure regulator.

(q) Stop the engine. Check that the fuel pressure
remains 1.5 kg/cm? (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,
pressure regulator and/or injector.

(n  After checking fuel pressure, disconnect the battery
negative (-) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012

(s) Connect the fuel inlet hose with two new gaskets and
the union bolt.

Torque: 300 kg-cm (22 ft-1Ib, 29 N-m)

() Reconnect the cable to the negative (—) terminal of
the battery.

(v} Check for fuel leakage. (See page FI-11)
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REMOVAL OF FUEL PUMP (2WD)

CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

@ Gasket
Rear Seat Cushion
[300 (22, 29) | Y/ =<
Fuel Outlet Pipe ‘ o" 3 Floor Service Hole Cover

Fuel Pump Bracket Assembly
Fuel Pump Connector
{with Sender Gauge)

&
Fuel Return Hose # Gasket
lkg-cm (ft-Ib, N'm) |: Specified torque /

@ Non-reusable part

Fl4545

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. REMOVE REAR SEAT CUSHION

3. REMOVE FLOOR SERVICE HOLE COVER

(a) Disconnect the fuel pump (with fuel sender gauge)
connector.

(b) Remove the five screws and service hole cover.

Fia4117
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4. DISCONNECT FUEL PIPE AND HOSE FROM FUEL
PUMP BRACKET

CAUTION: Remove the fuel filter cap to prevent the
fuel from flowing out.

(@@ Remove the union bolt and two gaskets, and discon-
nect the outlet pipe from the pump bracket.

(b) Disconnect the return hose from the pump bracket.

F14036

5. REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK

(@ Remove the eight bolts.

FI14035

(b) Pull out the pump bracket assembly.
(c) Remove the gasket from the pump bracket.

Fl4484

COMPONENTS

Fuel

Pump

Bracket Fuel Sender
Gauge

@‘Fuel Pump Filter

S- 4 Clip

(&——Rubber Cushion

€ Non-reusable part FI5107
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Fi4037

/v FI3984

DISASSEMBLY OF FUEL PUMP
(See page FI-112)

1.

REMOVE FUEL SENDER GAUGE FROM FUEL PUMP
BRACKET

(a} Remove the nut and spring washer, and disconnect
the lead wire from the pump bracket. Disconnect the
three lead wires.

(b) Remove the two screws and sender gauge.

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Remove the nut and spring washer, and disconnect
the lead wire from the fuel pump. Disconnect the two
lead wires.

(b) Pull off the lower side of the fuel pump from the
pump bracket.

{c) Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.

(d) Remove the rubber cushion from the fuel pump.

REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Using a small screwdriver, remove the clip.
(b) Pull out the pump filter.

ASSEMBLY OF FUEL PUMP
(See page FI-112)

1.

INSTALL FUEL PUMP FILTER TO FUEL PUMP
Iinstall the pump filter with a new clip.

INSTALL FUEL PUMP TO FUEL PUMP BRACKET
(a) Install the rubber cushion to the fuel pump.

(b) Connect the fuel hose to the outlet port of the fuel
pump.

(c) Connect the lead wire to the fuel pump with the
spring washer and nut. Connect the two lead wires.

(d) Install the fuel pump by pushing the lower side of the
fuel pump.

INSTALL FUEL SENDER GAUGE TO FUEL PUMP

BRACKET

(a) Install the sender gauge with the two screws.
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Fla484

F14035

Fl4036

F14417

{b) Connect the lead wire to the pump bracket with the
spring washer and nut. Connect the three lead wires
as shown.

INSTALLATION OF FUEL PUMP
(See page FI-111)

1.

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 eight screws.
Torque: 40 kg-cm (35 in.-Ib, 3.9 N°‘m)

CONNECT FUEL PIPE AND HOSE TO FUEL PUMP
BRACKET

(a) Connect the outlet pipe to the pump bracket with
two new gaskets and the union bolt.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)
{b) Connect the return hose to the pump bracket.

CHECK FOR FUEL LEAKAGE (See page FI-11)

INSTALL FLOOR SERVICE HOLE COVER

{a) Install the service hole cover with the five screws.

(b) Connect the fuel pump (with fuel sender gauge) con-
nector.

INSTALL REAR SEAT CUSHION

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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REMOVAL OF FUEL PUMP (4WD)

CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

30 (26 in.-Ib, 2.9)

Fuel Pump Bracket

Fuel Hose

Fuel Pump

Fuel Pump Filter

€ Gasket ‘5@
=

lkg-cm (ft-Ib, N-m) |: Specified torque - "‘—': Clip .
& Non-reusable part &> ——Rubber Cushion

Fl4420

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. REMOVE FUEL TANK

3. 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.

4, REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK

(a) Remove the six bolts.

\\ F14416
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(b} Pull out the pump bracket assembly.
(c) Remove the gasket from the pump bracket.

Fi4337

5. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Pull out the lower side of the fuel pump from the
bracket.

(b} 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.

(d) Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.

FI4336

6. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a} Using a small screwdriver, remove the clip.
(b) Pull out the pump filter.

\ FI1317

INSTALLATION OF FUEL PUMP
(See page FI-115)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP
Install the pump filter with a new clip.

2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET
(a} Connect the fuel hose to the outlet port of the fuel
pump.
(b) Connect the lead wire to the fuel pump with the
spring washer and nut. Connect the three lead wires.

(c) Install the rubber cushion to the fuel pump.

(d) Install the fuel pump by pushing the lower side of the
fuel pump.

Fl4336
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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: 30 kg-cm (26 in.-lb, 2.9 N'm)

INSTALL FUEL EVAPORATION BENT TUBE
(a) Install a new gasket to the bent tube.
(b) Install the bent tube with the four screws.
Torque: 15 kg-cm (13 in.-lb, 1.5 N'm)

(c) Install the bolt holding the bent tube to the fuel pump
bracket.

Torque: 30 kg-cm (26 in.-lb, 2.9 N'm)

INSTALL FUEL TANK

(a) Apply a thin coat of oil to the flare and tighten the
flare nut.

(b) Then using SST, tighten the nut to the specified tor-
que.

SST 09631-22020

Torque: 385 kg-cm (28 ft-lb, 38 N'm)

HINT: Use a torque wrench with a fulcrum length of 30

cm (11.81 in)

NOTICE:
e Tighten the fuel tank mounting bolts, etc. to the
specified torque.

e Tighten the pipe and flare nut type hose to the
specified torque.

® Push in the pipe and insert-type hose to the
specified position, then install the clip in the
specified location.

o If reusing the hose, reinstall the clip at the original
location.

REFILL WITH FUEL

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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REMOVAL OF FUEL PUMP

CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

o G

[ 35 (30 in.-Ib, 3.4) J——q

Fuel Tank
/—‘ @ Gasket

No.2 Center Floor
% Crossmember

e |

Drain Plug
Fuel Tank Band———& o
300 (22, 29) } — &
Radiator Pipe /

A/C Hose

Heat Insulator

No.1 Center Floor Crossmember

Parking Brake Cable

Parking Brake Intermediate
Lever

Engine Under Cover

7
X T Fuel Tank Protector

Front Luggage Under Cover

[kg-cm (ft-Ib, N-m) | : Specified Torque
& Non-reusable part £15801
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Center Instrument Finish Panel

LH Rear Lower
Instrument Finish
Panel

Ash Receptacle Box

Floor Service Hole Cover

Fuel Sender
Gauge Connector

Ash Receptacle
Console Box Retainer

Fue! Pump Connector

FI5809

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. DISCONNECT FUEL PUMP CONNECTOR AND FUEL
SENDER GAUGE CONNECTOR
(a) Remove the following parts:
e Console boxes

o LH lower instrument finish panel
e Center instrument finish panel

e Ash receptacle box

e Ash receptacle retainer

(b) Disconnect the fuel pump connector and fuel
sender gauge connector.

(c) Remove the two screws and floor service hole
cover.

Fi5461
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F15448

FI5439

Fi5462

3
4.
5
6

10.

REMOVE ENGINE UNDER COVERS
REMOVE FRONT LUGGAGE UNDER COVER
REMOVE FUEL TANK PROTECTORS

DRAIN FUEL

REMOVE PARKING BRAKE INTERMEDIATE LEVER
AND NO.1 CENTER FLOOR CROSSMEMBER

(a) Remove the four bolts and intermediate lever.
(b) Remove the two bolts and crossmember.

(c) Disconnect the parking brake cable from the inter-
mediate lever.

DISCONNECT A/C HOSES FROM BODY

Remove the four bolts, and disconnect the two A/C
hoses from the body.

DISCONNECT RADIATOR PIPES FROM BODY

Remove the six bolts, and disconnect the two radiator
pipes from the body.

REMOVE FUEL TANK HEAT INSULATORS
Remove the six nuts and two heat insulators.
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11. DISCONNECT FUEL HOSES AND TUBE

CAUTION: Remove the fuel filter cap to prevent the
fuel from flowing out.

(a) Fuel inlet hose

(b) Fuel breather hose

(c) Fuel pump tube

(d) Fuel return hose

(e) Two fuel evaporative bent hoses

12. REMOVE FUEL TANK
(a) Remove the bolt, pin and tank band.

(b) Remove the two bolts and No.2 center floor cross-
member.

(c) Remove the fuel tank.

FI5545

13. REMOVE FUEL PUMP FROM FUEL TANK

(a) Remove the bolt holding the fuel pump tube to the
fuel tank.

(b) Remove the five bolts, and pull out the pump.
(c) Remove the gasket from the pump bracket.

COMPONENTS

Fuel Pump Bracket

¢ Gasket ~ o Fuel Pump

@———Fuel Pump Filter

e—— @ Clip

Rubber Cushion

€ Non-reusable part Fi5464
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Fi4336

FI1317

F14336

DISASSEMBLY OF FUEL PUMP
(See page FI-95)

1.

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Pull out the lower side of the fuel pump from the
pump bracket.

(b) Remove the rubber cushion from the fuel pump.

(c) Remove the nut and spring washers, and disconnect
the lead wire from the fuel pump. Disconnect the
three lead wires.

(d) Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.

REMOVE FUEL PUMP FILTER FROM FUEL PUMP

(a) Using a small screwdriver, remove the clip.

(b) Pull out the pump filter.

ASSEMBLY OF FUEL PUMP
(See page F1-95)

1.

INSTALL FUEL PUMP FILTER TO FUEL PUMP
install the pump filter with a new clip.

INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(a) Connect the fuel hose to the outlet port of the fuel
pump.

(b) Connect the lead wire to the fuel pump with the
spring washer and nut. Connect the three lead wires

(c) Install the rubber cushion to the fuel pump.

(d) Install the fuel pump by pushing the lower side of
the fuel pump.
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FI5815

Fi5545

FI5463

INSTALLATION OF FUEL PUMP
(See pages FI1-92 and 93)

1.

INSTALL FUEL PUMP TO FUEL TANK
(a) Install a new gasket to the pump bracket.
(b) Insert the fuel pump bracket into the fuel tank.

(c) Install the five bolts holding the fuel pump bracket
to the fuel tank.

Torque: 35 kg-cm (35 in.-Ib, 3.4 N-m)

(d) Install the bolt holding the fuel pump tube to the
fuel tank.

INSTALL FUEL TANK

(a) Apply soapy water to the cushions on the fuel tank.

(b) Attach the fuel tank to the body.
(c) Install the fuel tank band with the pin and bolt.
Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(d) Install the No.2 center floor crossmember with the
two bolts.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

CONNECT FUEL HOSES AND TUBE
(a) Fuel inlet hose

(b) Fuel breather hose

(c) Fuel pump tube

(d) Fuel return hose

(e) Two fuel evaporative bent hoses

INSTALL RADIATOR PIPES TO BODY
Install the two radiator pipes with the six bolts.
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F15439

Fi5448

Fi5461

5.

10.

11.
12.
13.
14.

INSTALL A/C HOSES TO BODY
Install the two A/C hoses with the four bolts.

INSTALL PARKING BRAKE INTERMEDIATE LEVER
AND NO.1 CENTER FLOOR CROSSMEMBER

(a) Connect the parking brake cable to the intermediate
lever.

(b) Install the intermediate lever with the four bolts.
(c) Install the crossmember with the two bolts.

CONNECT FUEL PUMP CONNECTOR AND FUEL
SENDER GAUGE CONNECTOR

(a) Install the floor service hole cover with the two
SCrews.

(b) Connect the fuel pump connector and fuel sender
gauge connector.

(c) Install the following parts:
e Ash receptacle retainer
e Ash receptacle box
e Center instrument finish panel
e LH rear lower instrument finish panel
e Console boxes

FILL WITH FUEL

CHECK FOR FUEL LEAKAGE (See page FI-9)

INSTALL FUEL TANK HEAT INSULATORS
Remove the six nuts and two heat insulators.

INSTALL ENGINE UNDER COVERS
INSTALL FUEL TANK PROTECTORS
INSTALL FRONT LUGGAGE UNDER COVER

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Cold Start Injector (5S-FE)

Connector Terminal
Ignition
Switch
Cpld Start  Cold Start Injector
sT1 Injector Time Switch
o—o
STA< T STJ STA
Solenoid Coil =
Point
FI1862 F19496

FI15011

FIS012

ON-VEHICLE INSPECTION
INSPECT RESISTANCE OF COLD START INJECTOR

(a} Disconnect the cold start injector connector.

(b} Using an chmmeter, measure the resistance between
the terminals.

Resistance: 2 — 4 ()

If the resistance is not as specified, replace the cold start
injector.

(c) Reconnect the cold start injector connector.

REMOVAL OF COLD START INJECTOR

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DISCONNECT COLD START INJECTOR CONNECTOR

REMOVE COLD START INJECTOR PIPE

(a) Put a suitable container or shop towel under the
injector tube.

(b} Remove the two union bolts and four gaskets and
injector pipe.

HINT: Slowly loosen the union bolt.



EFI SYSTEM — Fuel System (Cold Start Injector (5S-FE)) FI-119

4. REMOVE COLD START INJECTOR
Remove the two bolts, cold start injector and gasket.

F14984

INSPECTION OF COLD START INJECTOR

Union Bolt -
’ SST 1. INSPECT INJECTION OF COLD START INJECTOR
l‘C‘il‘:\;\lket— Wnion) :IeAltJTION: Keep injector clear of sparks during the
@\\4 st.

(a) Instalt SST (two unions) to the injector and delivery
pipe with new gaskets and the union bolts.

SST 09268-41045 (09268-41080)
(b) Connect SST (hose) to the unions.

1
ire) SST 09268-41045
(¢} Connect SST (wire} to the injector.
Union BOH——E SST 09842-30050
New (d) Put a container under the injector.
Gasket S ssT (e} Reconnect the battery negative (—) cable.
(Union) {f)  Turn the ignition switch ON.
—S
. NOTICE: Do not start the engine.
Delivery ______@/
Pipe P —
<On > ——
Vehicle

FI5S049

() Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

AN
Check Connector

() Connect the test probes of the SST (wire) to the bat-
tery, and check that the fuel spray is as shown.

SST 09842-30050

NOTICE: Perform this check within the shortest
possible time.
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F11881

FI5012

2.

INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes of
SST (wire) from the battery and check fuel leakage
from the injector.

SST 09842-30050

Fuel drop: One drop or less per minute

(b} Disconnect the battery negative (-} cable.

(¢} 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: 95 kg-cm {82 in.-1b, 9.3 N-m)

INSTALL COLD START INJECTOR PIPE

Install the injector pipe with four new gaskets and the two
union bolts.

Torque: 180 kg-cm (13 ft-Ib, 18 N'm)

CONNECT COLD START INJECTOR CONNECTOR

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page Fi-11)
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Cold Start Injector (3S-GE)

Connector
Terminal -
Ignition
Switch
. ' Cold Start Start Injector
Solenoid Coil ST1 Injector Time Switch
o——
Spring F Vi STA| [6TJ STJ] |STA
<—INLET B
/N
INJECTION Strainer Solenoid Coil
Plunger /l
Point =
FI15296 Fl0496;

gt

iQ 3 &

Ohmmeter \\

" S ; ’ \
S <

ON-VEHICLE INSPECTION
INSPECT RESISTANCE OF COLD START INJECTOR

(a) Disconnect the cold start injector connector.

(b) Using an ohmmeter, measure the resistance between
the terminals.

Resistance: 2 — 4 ()

If the resistance is not as specified, replace the cold start
injector.

(c) Reconnect the cold start injector connector.

REMOVAL OF COLD START INJECTOR

1.

FIS184

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DISCONNECT COLD START INJECTOR CONNECTOR

DISCONNECT COLD START INJECTOR PIPE

(@ Put a suitable container or shop towel under the
injector pipe.

(b) Remove the union bolt and two gaskets, and discon-
nect the injector pipe.

HINT: Slowly loosen the union bolt.
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FI5183

Fi5280

Fuel Filter
{On Vehicie)

Union BOIt—E
SST N
(Union) _Gs‘:ket

F15310

\
Check Connector

7 Fla0s9

4. REMOVE COLD START INJECTOR
Remove the two bolts, cold start injector and gasket.

INSPECTION OF COLD START INJECTOR
1. INSPECT INJECTION OF COLD START INJECTOR

CAUTION: Keep injector clear of sparks during the

test.

(a) Put a suitable container or shop towel under the fuel

filter.

(b) Remove the union bolt and two gaskets, and discon-

nect the fuel inlet hose from the fuel filter outlet.
HINT: Slowly loosen the union bolt.

(c) Install SST (two unions) to the injector and fuel filter

outlet with new gaskets and the union bolts.
SST 09268-41045 (09268-41080, 09405-09015)
(d) Connect SST (hose) to the unions.
SST 09268-41045
(e} Connect SST (wire) to the injector.
SST 09842-30050
(ff Put a container under the injector.
(@) Reconnect the battery negative (—) cable.
(h)  Turn the ignition switch ON.
NOTICE: Do not start the engine.

(i} Using SST, connect terminals +B and FP of the

check connector.
SST 09843-18020
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FIS335

SST

FI5334

Fi5280

FI5183]

F15184.

() Connect the test probes of the SST (wire) to the bat-
tery, and check that the fuel spray is as shown.

SST 09842-30050

NOTICE: Perform this check within the shortest
possible time.

INSPECT LEAKAGE

(a) Inthe condition above, disconnect the test probes of
SST (wire) from the battery and check 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

(d) Connect the fuel inlet hose with two new gaskets and
the union bolt.

Torque: 300 kg-cm (22 ft-1b, 29 N-m)

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)

CONNECT COLD START INJECTOR PIPE

Install the injector pipe with two new gaskets and the
union bolt.

Torque: 180 kg-cm (13 ft-Ib, 18 N'm)
CONNECT COLD START INJECTOR CONNECTOR

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page FI-11)
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Cold Start Injector (3S-GTE)

Fi5098

_ Connector
] Terminal Igniti
Solenoid Coil| | ngr:lllttl::):
Spring » lc9|d Start Start Injector
sT1 [niector Time Switch
lNJi(T:;ION | © STA| [STJ _STJ_ISTA
< [NLET
/N =1
INJECTION Solenoid Coil
Plunger Strainer i
Point
F15297| fl0496
Obhmmeter ON-VEHICLE INSPECTION

INSPECT RESISTANCE OF COLD START INJECTOR

(a) Remove the throttle body.
{See steps 1 to 10 on pages FI-170, 171)

(b) Disconnect the cold start injector connector.

{c) Using an ohmmeter, measure the resistance between
the terminals.

Resistance: 2 —4 ()

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 to 12 on pages FI-172, 173)

REMOVAL OF COLD START INJECTOR

1.

REMOVE THROTTLE BODY
(See steps 1 to 10 on pages FI-170, 171)

DISCONNECT COLD START INJECTOR CONNECTOR

REMOVE COLD START INJECTOR PIPE

(a} Put a suitable container or shop towel under the
injector pipe.

(b) Remove the two union bolts and four gaskets and
injector pipe.

HINT: Slowly loosen the union bolts.
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FI15307

(Wire)

Union Bolt

New
Gasket

—e

SST
(Union)

FP

SST

FIS308f

4.

REMOVE COLD START INJECTOR
Remove the two bolts, cold start injector and gasket.

INSPECTION OF COLD START INJECTOR

1.

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 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)  Turn the ignition switch ON.

NOTICE: Do not start the engine.

(@ Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(h) Connect the test probes of the SST (wire) to the bat-
tery, and check that the fuel spray is as shown.

SST 09842-30050

NOTICE: Perform this check within the shortest
possible time.
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Fi5308

FI5307

FI5098!

2.

INSPECT LEAKAGE

{a) In the condition above, disconnect the test probes of
SST (wire) from the battery and check 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)

INSTALL COLD START INJECTOR PIPE

Install the injector pipe with four new gaskets and the two
union bolts.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)

CONNECT COLD START INJECTOR CONNECTOR

INSTALL THROTTLE BODY
(See steps 2 to 12 on pages FI-172, 173)
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Fuel Pressure Regulator (56S-FE)

Fuet Return Pipe

Vacuum Sensing

TO
i@ =p RETURN
PIPE

FROM
DELIVERY PIPE Pressure Regulator

FI1228 Fi1882

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page Fi-105)

REMOVAL OF FUEL PRESSURE REGULATOR

1. DISCONNECT VACUUM SENSING HOSE FROM FUEL
PRESSURE REGULATOR

F14996

2. DISCONNECT FUEL RETURN PIPE FROM FUEL
sy\ PRESSURE REGULATOR

{a) Put a suitable container or shop towe! under the
pressure regulator.

{b) Remove the union bolt and two gaskets, and discon-
nect the return pipe from the pressure regulator.

HINT: Slowly loosen the union bolt.

/ ) FI4970
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FI4969
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3. REMOVE FUEL PRESSURE REGULATOR

(a} Remove the two bolts, and pull out the pressure
regulator.

(b) Remove the O-ring from the pressure regulator.

INSTALLATION OF FUEL PRESSURE
REGULATOR
1. INSTALL FUEL PRESSURE REGULATOR

(a} Apply a light coat of gasoline to a new O-ring, and
install it to the pressure regulator.

(b) Install the pressure regulator with the two bolts.
Torque: 55 kg-cm (48 in.-Ib, 5.4 N'm)

2. CONNECT FUEL RETURN PIPE TO FUEL PRESSURE

REGULATOR

Connect the return pipe with two new gaskets and the
union bolt.

Torque: 180 kg-cm (13 ft-ib, 18 N'm)

3. CONNECT VACUUM SENSING HOSE TO FUEL

PRESSURE REGULATOR

4. CHECK FOR FUEL LEAKAGE (See page FI-11)
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Fuel Pressure Regulator (3S-GE)

~
Fuel Return Hose

Vacuum Sensing Hose

TO
=» RETURN
HOSE

o] z
-\&
‘ \/
FROM Pressure R\eg\ulator

DELIVERY PIPE

FI5205 FI5239

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page Fi-108)

REMOVAL OF FUEL PRESSURE REGULATOR

1. REMOVE INTAKE MANIFOLD
(See steps 1 to 13 on pages FiI-141 to 143)

2. DISCONNECT FUEL RETURN HOSE AND PIPE FROM
FUEL PRESSURE REGULATOR

3. REMOVE NO.2 ENGINE HANGER

FI5196
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L FI51985

O)——New 0-Ring

Fi5202

Delivery Pipe

FI5203

F15195

4,

REMOVE FUEL PRESSURE REGULATOR

(a} Loosen the lock nut, and remove the pressure regula-
tor.

{b} Remove the O-ring from the pressure regulator.

INSTALLATION OF FUEL PRESSURE
REGULATOR

1.

INSTALL FUEL PRESSURE REGULATOR
{a) Fully loosen the lock nut of the pressure regulator.

(b} Apply a light coat of gasoline to a new O-ring, and
install it to the pressure regulator.

() Thrust the pressure regulator completely into the
delivery pipe by hand.

{d) Turn the pressure regulator counterclockwise until
the vacuum pipe faces in the direction indicated in
the illustration.

(e) Tighten the lock nut.
Torque: 300 kg-cm (22 ft-lb, 29 N'm)

INSTALL NO.2 ENGINE HANGER

CONNECT FUEL RETURN PIPE AND HOSE TO FUEL
PRESSURE REGULATOR

INSTALL INTAKE MANIFOLD
(See steps 6 to 19 on pages FI-147 to 149)

CHECK FOR FUEL LEAKAGE (See page FI-11)
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Fuel Pressure Regulator (3S-GTE)

Vacuum Sensing Hose

TO
=» RETURN
HOSE

Pressure Regulator

Fuel Return Hose

FROM
DELIVERY PIPE

F15204 FI5238

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page FI-108)

REMOVAL OF FUEL PRESSURE REGULATOR

1. REMOVE THROTTLE BODY
(See steps 1 to 10 on pages FI-170, 171)

2. REMOVE COLD START INJECTOR PIPE
(See step 3 on page Fi-124)

3. REMOVE INTAKE MANIFOLD AND T-VIS VALVE
(See steps 20 to 23 on pages EM-112, 113)

4. DISCONNECT FUEL INLET HOSE FROM DELIVERY
PIPE

(@@ Remove the union bolt and two gaskets.
(b) Remove the bolt and disconnect the fuel inlet hose.

5. DISCONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR

FI5274




FI-132 EFI SYSTEM — Fuel System (Fuel Pressure Regulator (3S-GTE))

FI5275

New O-Ring

FI5065

=

FI5142

6. REMOVE INJECTOR COVER

Remove the four screws, injector cover and four insula-
tors.

7. REMOVE FUEL PRESSURE REGULATOR

{a) Loosen the lock nut, and remove the pressure regula-
tor.

(b) Remove the O-ring from the pressure regulator.

INSTALLATION OF FUEL PRESSURE
REGULATOR

1. INSTALL FUEL PRESSURE REGULATOR
(a) Fully loosen the lock nut of the pressure regulator.

{b) Apply a light coat of gasoline to a new O-ring, and
install it to the pressure regulator.

(c} Thrust the pressure regulator completely into the
delivery pipe by hand.

(d) Turn the pressure regulator counterclockwise until
the vacuum pipe faces in the direction indicated in
the illustration.

(e) Tighten the lock nut.
Torque: 300 kg-cm (22 ft-lb, 29 N'm)
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FI5276

FI5274

INSTALL INJECTOR COVER
(a) Install four new insulators to the injectors.

(b} Install the injector cover with the four screws.

CONNECT FUEL RETURN HOSE TO FUEL PRESSURE
REGULATOR

CONNECT FUEL INLET HOSE TO DELIVERY PIPE

(al Connect the fuel inlet hose to the delivery pipe with
the union bolt.

Torque: 300 kg-cm (22 ft-lb, 29 N'-m)
(b) Install the fuel inlet hose clamp bolt.

INSTALL T-VIS VALVE AND INTAKE MANIFOLD
(See steps 10 to 13 on pages EM-141, 142)

INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-126)

INSTALL THROTTLE BODY
(See steps 2 to 12 on pages FI-172, 173)
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Injectors (5S-FE)

Needle Valve

Connector (Yellow Color)

Connector Terminal

Solenoid Coil

INJECTION
-

< FUEL

FI4481

FI5000

FI5001

Ohmmeter

Fl4971

ON-VEHICLE INSPECTION

1. 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 injec-
tor transmission operation with your finger.

If no sound or an unusual sound is heard, check the wiring
connector, injector or injection signal from the engine (and
ECT) ECU.

2. INSPECT INJECTOR RESISTANCE

(a) Disconnect the injector connector.

{b) Using an ohmmeter, measure the resistance between
the terminals.

Resistance: Approx. 13.8 ()
If the resistance is not as specified, replace the injector.
(¢) Reconnect the injector connector.
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FI5043

FI5220

FI5042

Fi5041

REMOVAL OF INJECTORS

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

REMOVE THROTTLE BODY
(See steps 2 to 9 on pages FI-159, 160)

REMOVE COLD START INJECTOR PIPE
(See step 3 on page FI-118)

REMOVE FUEL PRESSURE REGULATOR

(See steps 1 to 3 on pages FI-127, 128)
REMOVE ACCELERATOR BRACKETS

(a} Remove the bolt and RH accelerator bracket.

(b) Disconnect the clip of the engine wire from the LH
accelerator bracket. Remove the two bolts and LH
accelerator bracket.

DISCONNECT INJECTOR CONNECTORS

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
brackets on the intake manifold.

DISCONNECT FUEL RETURN HOSE FROM RETURN
PIPE
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9. REMOVE DELIVERY PIPE AND INJECTORS
(a} Loosen the pulsation damper.

FI5004

(b) Loosen the two bolts holding the delivery pipe to the
cylinder head.

(¢} Remove the pulsation damper, and disconnect the
fuel inlet hose from the delivery pipe.

FI5003

(d) Remove the two bolts and delivery pipe together with
four injectors.

NOTICE: Be careful not to drop the injectors, when
removing the delivery pipe.

(e} Remove the four insulators and two spacers from the
cylinder head.

(f}  Pull out the four injectors from the delivery pipe.
(g} Remove the O-ring and grommet from each injector.

Fi4887
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INSPECTION OF INJECTORS

1.

INSPECT INJECTOR INJECTION

CAUTION: Keep injector clear of sparks during the
test.

(a) Disconnect the fuel hose from the fuel filter outlet.

(b) 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.

(c) Install a new O-ring to the fuel inlet of the pressure
regulator.

(d) Connect SST (hose) to the fuel inlet of the pressure
regulator with SST (union) and the two bolts.

SST 09268-41045 (09268-41090)

(e) Connect the fuel return hose to the fuel outiet of the
pressure regulator with SST (union), two new
gaskets and union bolt.

SST 09268-41045 (09268-41080)

(f) Install the grommet and a new O-ring to the injector.

(g) Connect SST (union and hose) to the injector, and
hold the injector and union with SST (clamp).

SST 09268-41045
(h) Put the injector into the graduated cylinder.

HINT: Install a suitable vinyl hose onto the injector to
prevent gasoline from splashing out.

(i  Reconnect the battery negative (=) cable.
(i)  Turn the ignition switch ON.
NOTICE: Do not start the engine.

(k) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
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()  Connect SST (wire) to the injector and battery for 156
seconds, and measure the injection volume with a
graduated cylinder.

Test each injector two or three times.

SST 09842-30070
48 — 58 cc (2.9 — 3.5 cu in.) per 15 sec.

Difference between each injector:
5 cc (0.3 cu in.) or less

Volume:

If the injection volume is not as specified, replace the
injector.
INSPECT LEAKAGE

(@) In the condition above, disconnect the test probes of
SST (wire) from the battery and check the fuel
leakage from the injector.

SST 09842-30070

Fuel drop: One drop or less per minute

{b) Disconnect the battery negative (=) cable.

() Remove SST.

SST 09268-41045 and 09843-18020

INSTALLATION OF INJECTORS

1.

INSTALL INJECTORS AND DELIVERY PIPE
(a) Install a new grommet to the injector.

(b} Apply a light coat of gasoline to a new O-ring and
install it to the injector.

(c)  While turning the injector left and right, install it to
the delivery pipes. Install the four injectors.

(d) Place the four insulators and two spacers in position
on the cylinder head.
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Fl4997

Connector

Fl4998

(e) Place the four injectors together with the delivery
pipe in position on the cylinder head.

(f) Temporarily install the two bolts holding the delivery
pipe to the cylinder head.

(g Check that the injectors rotate smoothly.

HINT: If injectors do not rotate smoothly, the probable
cause is incorrect instaliation of O-rings. Replace the O-
rings.

(h) Position the injector connector upward.

(i) Temporarily connect the fuel inlet hose to the deliv-
ery pipe with two new gaskets and the pulsation
damper.

() Tighten the two bolts holding the delivery pipe to the
cylinder head.

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

(k Tighten the pulsation damper.
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FIS041

Fi7621

Fi5042

Fi5043

2. CONNECT FUEL RETURN HOSE TO RETURN PIPE

3. CONNECT ENGINE WIRE

(a)

(b)

Connect the two wire clamps to the wire brackets on
the intake manifold.

Connect the two wire clamps to the mount bolts of

the No.2 timing belt cover.

4. CONNECT INJECTOR CONNECTORS

5. INSTALL ACCELERATOR BRACKETS

(a)
(b)

Remove the RH accelerator bracket with the bolt.

Install the LH accelerator bracket with the two bolts.
Connect the clip of the engine wire to the LH
accelerator bracket.

6. INSTALL FUEL PRESSURE REGULATOR
(See steps 1 to 3 on page FI-128)

7. (INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-120)

8. INSTALL THROTTLE BODY
(See steps 2 to 9 on page FI-162)

9. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

10. CHECK FOR FUEL LEAKAGE (See page FI-11)
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Injectors (3S-GE)
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INJECTION
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4= FUEL

\ FI5066

\ ' FI5230

REMOVAL OF INJECTORS

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY
2. DRAIN ENGINE COOLANT (See page CO-6)
3. (AM

DISCONNECT THROTTLE CABLE FROM THROTTLE

LINKAGE

4, DISCONNECT ACCELERATOR CABLE FROM
THROTTLE LINKAGE

5. DISCONNECT AIR CLEANER CAP AND AIR CLEANER

HOSE

6. DISCONNECT COLD START INJECTOR PIPE
(See step 3 on page FI-121)

7. DISCONNECT HOSES FROM THROTTLE BODY AND

AIR INTAKE CHAMBER
(a) PCV hose

b) (w/ TWC)
Vacuum hose from EVAP BVSV

(c) Water by-pass hose from water outiet

(d) Woater by-pass hose from water by-pass pipe
(e} Vacuum and air hoses from air pipe

() Brake booster hose from by-pass pipe

Fl-141
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FI5289

N M
N FI5190

Fi5189

F15294

8. REMOVE AIR INTAKE CHAMBER

(a)

(b)

(c)

Remove the four bolts and air intake chamber stay.

Remove the bolt holding the air intake chamber and
intake pipe stay.

Remove the five bolts, two nuts, air intake chamber
and gasket.

9. REMOVE INTAKE MANIFOLD STAYS

10. DISCONNECT HOSES FROM AIR PIPE

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

Vacuum hose from pressure regulator
Vacuum hoses from PS pump
Vacuum hoses from fuel control VSV
Vacuum hose from ACIS VSV
Vacuum hose from vacuum tank
Vacuum hose from vacuum sensor
Vacuum hoses from A/C actuator

11. DISCONNECT CONNECTORS AND GRAND STRAP

(a)
(b)
{c)

Fuel control VSV
ACIS VSV
Grand strap
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FI-143

FI5283
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/ FI5191

\

FI5194

12.

13.

14,

15.

16.
17.

18.

REMOVE AIR CONTROL VALVE ASSEMBLY
Remove the three bolts and air control valve assembly.

REMOVE INTAKE MANIFOLD

Remove the four bolts, three nuts, intake manifold and
gasket.

REMOVE COLD START INJECTOR PIPE FROM
DELIVERY PIPE

Remove the union bolt, two gaskets and injector pipe.
DISCONNECT FUEL INLET HOSE FROM DELIVERY
PIPE

Remove the union bolt and two gaskets, and disconnect
the fuel inlet hose.

DISCONNECT FOUR INJECTOR CONNECTORS

DISCONNECT WIRE HARNESS PROTECTOR

Remove the two nuts and disconnect the wire harness
protector.

REMOVE DELIVERY PIPE AND INJECTORS

(a) Remove the three bolts and delivery pipe together
with four injectors.

NOTICE: Be careful not to drop the injectors, when
removing the delivery pipe.

(b} Remove the four insulators and three spacers from
the cylinder head.

(¢) Pull out the four injectors from the delivery pipe.
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INSPECTION OF INJECTORS

1. INSPECT INJECTOR RESISTANCE

Using an ohmmeter, measure the resistance between the
terminals.

Resistance: Approx. 13.8 ()
If the resistance is not as specified, replace the injector.

2. INSPECT INJECTOR INJECTION

CAUTION: Keep injector clear of sparks during the
test.

(a) Disconnect the fuel hose from the fuel filter outlet.

(b) 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.

(c) Remove the fuel pressure regulator.
(See step 6 on page FI-132)

(d) Install a new O-ring to the fuel inlet of the pressure
regulator.

(e} Connect SST (hose) to the fuel inlet of the pressure
regulator with SST (union).

SST 09268-41045 (09268-41060)

(f} Connect the fuel return hose to the fuel outlet of the
pressure regulator.

(g) Install the grommet and a new O-ring to the injector.

(h) Connect SST (union and hose) to the injector, and
hold the injector and union with SST (clamp).

SST 09268-41045
(il Put the injector into the graduated cylinder.

HINT: Install a suitable vinyl hose onto the injector to
prevent gasoline from splashing out.

i) Reconnect the battery negative () cable.
(k' Turn the ignition switch ON.
NOTICE: Do not start the engine.
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()  Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(m) 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 09842-30070
Volume: 66 — 82 cc (4.0 — 5.0 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.

3. INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes of
SST (wire) from the battery and check the fuel
leakage from the injector.

SST 09842-30070 ,

Fuel drop: One drop or less per minute

(b) Disconnect the battery negative (—) cable.
(c) Remove SST.

SST 09268-41045 and 09843-18020

INSTALLATION OF INJECTORS

1. INSTALL INJECTORS AND DELIVERY PIPE
(a) Install a new grommet to the injector.

(b) Apply a light coat of gasoline to a new O-ring and
install it to the injector.

{c} While turning the injector left and right, install it to
the delivery pipes. Install the four injectors.
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FI5331

FI5193

FI5194

FI5284

(d) Place the four insulators and three spacers in position
on the cylinder head.

(e} Place the four injectors together with the delivery
pipe in position on the cylinder head.

(f) Temporarily install the three bolts holding the deliv-
ery pipe to the cylinder head.

(@) Check that the injectors rotate smoothly.

HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O-rings. Replace the O-
rings.

(h} Position the injection connector upward.

(i) Install and tighten the three bolts holding the delivery
pipe to the cylinder head.

Torque: 195 kg-cm (14 ft-l1b, 19 N'm)

CONNECT WIRE HARNESS PROTECTOR
Connect the wire harness protector with the two nuts.

CONNECT FOUR INJECTOR CONNECTORS

NOTICE: Take care to not connect the connectors to
the wrong cylinder, particularly with cylinders No.1
and No.2, and cylinders No.3 and No.4.



EFI SYSTEM — Fuel System (injectors (3S-GE)) FI-147

4. CONNECT FUEL INLET HOSE TO DELIVERY PIPE
Connect the fue!l inlet hose with the union bolt and two
new gaskets.

5. INSTALL COLD START INJECTOR PIPE

Install the cold start injector pipe with union bolt and two
new gaskets.

Fi5191

6. INSTALL INTAKE MANIFOLD

Install a new gasket and the intake manifold with the four
boits and three nuts.

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

7. INSTALL AIR CONTROL VALVE ASSEMBLY
Install the air control valve with the three bolts.

8. CONNECT CONNECTORS AND GRAND STRAP
(a) Fuel control VSV
{b) ACIS VSV
(¢) Grand strap

FI5294

9. CONNECT HOSES TO AIR PIPE

\ / A (a)  Vacuum hose from pressure regulator
\/{\// T (b) Vacuum hoses from PS pump

(’zaé‘\ ‘J (e Vacuum hoses from fuel control VSV
, %.—/' - \ (d) Vacuum hose from ACIS VSV
|/¢/ ~§ ! (e} Vacuum hose from vacuum tank
,.o (ff  Vacuum hose from vacuum sensor

(g0 Vacuum hoses from A/C actuator

Fi5189
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FI5180

Fi5188

FI5230

Fi5066

10.

11.

12.

INSTALL INTAKE MANIFOLD STAYS

Install the two intake manifold stays with the two boits
and nuts.

Torque: 400 kg-cm (29 ft-lb, 39 N-m)

INSTALL AIR INTAKE CHAMBER

(a) Install a new gasket, air intake chamber with the five
bolts and two nuts.

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

(b) Install and tighten the bolt holding the air intake
chamber and intake pipe stay.

Torque: 400 kg-cm (29 ft-1b, 39 N-m)

(c) Install the intake chamber stay with the four bolts.
Torque: 195 kg-cm (14 ft-lb, 19 N'm)

CONNECT HOSES TO THROTTLE BODY AND AIR
INTAKE CHAMBER

(a} Vacuum and air hoses from air pipe
(b) Brake booster hose from by-pass pipe

(¢} PCV hose

(@) (w/ TWC)
Vacuum hose from EVAP BVSV

(e} Water by-pass hose from water outlet
(ff Water by-pass hose from water by-pass pipe
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13.

14.

15.
16.

17.
18.

19.

CONNECT COLD START INJECTOR PIPE
(See step 2 on page FI-123)

CONNECT AIR CLEANER CAP AND AIR CLEANER
HOSE

CONNECT ACCELERATOR CABLE, AND ADJUST IT

(A/T)
CONNECT THROTTLE CABLE, AND ADJUST IT

FILL WITH ENGINE COOLANT (See page CO-6)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page FI-11)
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Injectors (3S-GTE)

Needle Valve

Solenoid Coil

Connector (Black Color)

Connection Terminal

INJECTION -
-~

F15207

F15281

REMOVAL OF INJECTORS

1.

REMOVE THROTTLE BODY
(See steps 1 to 10 on pages FI-170, 171)

REMOVE COLD START INJECTOR PIPE
(See step 3 on page Fi-124)

REMOVE INTAKE MANIFOLD AND T-VIS VALVE
(See steps 20 to 23 on page EM-112, 113)

DISCONNECT INJECTOR CONNECTORS
DISCONNECT FUEL INLET HOSE FROM DELIVERY
PIPE

(a} Remove the union bolt and two gaskets.

(b) Remove the bolt and disconnect the fuel inlet hose.

DISCONNECT FUEL RETURN HOSE FROM PRESSURE
REGULATOR

REMOVE DELIVERY PIPE AND INJECTORS

(a) Remove the three bolts and delivery pipe together
with the four injectors.

(b) Remove the three spacers from the cylinder head.
(c) Remove the four insulators from the delivery pipe.
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INSPECTION OF INJECTORS

1. INSPECT INJECTOR RESISTANCE

Using an ohmmeter, measure the resistance between the
terminals.

Resistance: 2 — 4 ()
If the resistance is not as specified, replace the injector.

FI5282

2. INSPECT INJECTOR INJECTION
CAUTION: Keep injector clear of sparks during the

test.
Fuel Filter
(On Vehicle)
FI5359
SST (Union) E Union (a) Disconnect the fuel hose from the fuel filter outlet.
\i)\ Bolt (b) Connect SST (union and hose) to the fuel filter outlet
@,\ _gewk . with two new gaskets and the union bolt.

et e

SST (Hosel 7 & F:; SST 09268-41045 (09405-09015)
- ’/ Filter HINT: Use the vehicle's fuel filter.

Fuel Hose Fa846
Union Bolt {c) Install SST (unions) and hoses to the delivery pipe.
Union Bolt New @ SST 09268-41045 (09268-41080, 90405-09015)
SST (Union) \9 Gpsket Q (d) Connect the fuel return hose to the pressure regula-
SST (Hose) ‘ X tor.
(e} Connect SST (hose) to the two unions.
E%ZLRetum SST (Union) (! Put the injector into the graduated cylinder.
SST (Hose) (g Reconnect the battery negative (~) cable.

(h)  Turn the ignition switch ON.

FI5293 NOTICE: Do not start the engine.
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\
Check Connector

" Fl40S9

FI5305

FI5306

FIS102

FI5233

(i) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(i) ConnectSST (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: 101 — 114 cc (6.2 — 7.0 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.
INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes of
SST (wire) from the battery and check the 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

IF NECESSARY, REPLACE INJECTORS

(a) Remove the four screws, injector cover and four
insulators.

(b) Using SST, remove the injector from the delivery
pipe.
SST 09268-74010
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Insulator FI5097

FI5092
FI5288

FIS093

FI5102

(c) Apply a light coat of gasoline to two new O-rings and
install them to the injector.

(d) Install a new insulator to the injector.

(e} Push the injector so that injector connector is posi-
tioned as shown in the illustration.

(f) Install a new insulator to the injector.

(g) |Install the injector cover with the four screws.
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EFl SYSTEM — Fuel System (Injectors (3S-GTE))

F15273

FI5281

FI5274

INSTALLATION OF INJECTORS

1. INSTALL INJECTORS AND DELIVERY PIPE
(a) Install four new insulators to the delivery pipe.

(b) Place the three spacers in position on the cylinder
head.

(c) Place the four injectors together with the delivery
pipe in position on the cylinder head.

(d) Install the three bolts holding the delivery pipe to the
cylinder head.

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

2. CONNECT FUEL INLET HOSE TO DELIVERY PIPE

(a) Connect the fuel inlet hose to the delivery pipe with
the union bolt.

Torque: 300 kg-cm (22 ft-lb, 29 N'm)
(b) Install the fuel inlet hose clamp bolt.

3. CONNECT FUEL RETURN HOSE TO PRESSURE
REGULATOR

4. CONNECT INJECTOR CONNECTORS

5. INSTALL T-VIS VALVE AND INTAKE MANIFOLD
(See steps 10 to 13 on pages EM-141, 142)

6. INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-126)

7. INSTALL THROTTLE BODY
(See steps 2 to 12 on pages FI-171, 172)
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AIR INDUCTION SYSTEM
Air Flow Meter (3S-GTE only)

Fl-155

POTENTIONMETER

Compensation Plate

Damping Chamber

Return Spring » ’
Air Temp. TO AR AIR AIR
Sensor INTAKE CLEANER INTAKE
CHAMBER SIDE CHAMBER
' SIDE
Air By-Pass

FROM AIR Passage Measuring Plate
CLEANER Measuring Plate
: Air By-pass passage
FI1286 FI0449
FC E1E2VCE2VSTHAl ON-VEHICLE INSPECTION
Fﬁﬁiﬁﬂ} INSPECT RESISTANCE OF AIR FLOW METER
Ohmmeter - - (a) Disconnect the air flow meter connector.
(b) Using an ohmmeter, measure the resistance between
each terminal.
@)
O Between terminals| Resistance () Temp. °C (°F)
© E2 - VS 200 - 600 -
Fl2432
E2 - VC 200 — 400 -
r 10,000 - 20,000 ~20 (-4)
: 4,000 - 7,000 0 (32)
E2 - THA 2,000 - 3,000 20 (68}
900 - 1,300 40 (104)
i 400 - 700 60 (140)
E1 - FC Infinity -

If the resistance is not as specified, replace the air flow
meter.

(c)

FI0622 Reconnect the air flow meter connector.

REMOVAL OF AIR FLOW METER
1. DISCONNECT AIR FLOW METER CONNECTOR

DISCONNECT ACCELERATOR CABLE
DISCONNECT AIR CLEANER HOSE

a8 @ N

REMOVE AIR CLEANER CAP AND AIR FLOW METER
ASSEMBLY
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5. REMOVE AIR FLOW METER FROM AIR CLEANER CAP

Pry off the lock plates, and remove the bolt, four nuts, four
plates, air flow meter and gasket.

F15250

INSPECTION OF AIR FLOW METER

INSPECT RESISTANCE OF AIR FLOW METER

Using an ohmmeter, measure the resistance between each
terminal by moving the measuring plate.

FC E1 E2 VS
D o o 3y o

Bew\feen Resistance () Measunn_g plate
T = Y terminals opening
200 - 600 Fully closed
E2 - VS
20 - 1,200 Fully open

HINT: Resistance between terminals E2 and VS will
change in a wave pattern as the measuring plate slowly
opens.

If the resistance is not as specified, replace the meter.

Measuring
Plate

INSTALLATION OF AIR FLOW METER

1. INSTALL AIR FLOW METER TO AIR CLEANER CAP

install the air flow meter with the gasket, fock plate, four
plate washers, four nuts and bolt. Pry the lock plate on the
nut.

FI5250

2. INSTALL AIR CLEANER CAP AND AIR FLOW METER
ASSEMBLY

3. CONNECT AIR CLEANER HOSE
4. CONNECT ACCLERATOR CABLE TO CLAMP
5. CONNECT AIR FLOW METER CONNECTOR
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Throttle Body (56S-FE w/o ECT)

Power Point

Throttle - g Moving Point
Position w. TN
Sensor

PSW __|
E1—

IDL—"1

Throttle Position
Sensor

FI0451
FI1511 FIS040 FI0452

ON-VEHICLE INSPECTION

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.

F14909

(b) Check the vacuum at each port.
@ Start the engine.
® Check the vacuum with your finger.

Port name At idling Other than idling
P No vacuum Vacuum
E No vacuum Vacuum
R No vacuum No vacuum
F14910

2. INSPECT THROTTLE POSITION SENSOR
(a) Apply vacuum to the throttie opener.
(b) Disconnect the sensor connector.

(c) Insert a thickness gauge between the throttle stop
screw and stop lever.

Ohmmeter

(d) Using an ohmmeter, measure the resistance between
each terminal.

FI0711
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Clearance between lever and stop screw

Continuity between terminals

IDL - E1 PSW - E1

0.50 mm (0.020 in)

Continuity No continuity

0.90 mm (0.035 in)

No continuity No continuity

Throttle valve fully opened

No continuity Continuity

RPM

Tachometer
EC3872 ECO138

Disconnect

1,300 - 1,500 rpm

~

° RPM

Tachometer )
EC0137

EC3880

{e} Reconnect the sensor connector.

INSPECT THROTTLE OPENER

Warm up engine

Allow the engine to reach normal operating temperature.
Check idle speed

Idle speed: 700 = 50 rpm

Check and adjust throttle opener setting speed

(a) Disconnect the vacuum hose from the throttle
opener, and plug the hose end.

(b} Maintain the engine at 2,500 rpm.

(c) Release the throttle valve.
(d) Check that the throttle opener is set.

Throttle opener setting speed: 1,300 — 1,600 rpm
(w/ Cooling fan OFF)

(e) Using a hexagon wrench, adjust the throttie opener
setting speed by turning the throttle opener adjusting
screw.
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FI-159

N, Ay
9
Connect Ecage

FI5047

FI5054

() Reconnect the vacuum hose to the throttie opener.

REMOVAL OF THROTTLE BODY

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DRAIN ENGINE COOLANT (See page CO-6)

(A/T)
DISCONNECT THROTTLE CABLE FROM THROTTLE
LINKAGE

DISCONNECT ACCELERATOR CABLE FROM
THROTTLE LINKAGE

REMOVE AIR CLEANER CAP AND AIR CLEANER HOSE

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

DISCONNECT ISC VALVE CONNECTOR

DISCONNECT HOSES FROM THROTTLE BODY

(@) PCV hose

{b) Two vacuum hoses from EGR vacuum modulator
(c) Vacuum hose from EVAP BVSV

(d) Water by-pass hose from water outiet
(e} Water by-pass hose from water by-pass pipe
(f)  Air hose from air tube
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FI5045

Throttle
Lever

e N

Throttle
Stop
Screw Clearance
FI5046
Angle Gauge

AL
,,,///////%lﬁ%

i
Fully'Closed Angle

Throttle Vaive
Opening Angle

For 51°

FI5§221
F10453

9.

10.

REMOVE THROTTLE BODY
Remove the four bolts, throttle body and gasket.
IF NECESSARY, REMOVE ISC VALVE FROM

THROTTLE BODY
(See step 2 on page FI-175)

INSPECTION OF THROTTLE BODY

1.

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 ciean the

throttle position sensor.

INSPECT THROTTLE VALVE
(a) Apply vacuum to the throttle opener.

(b) Check that there is no clearance between the throttle
stop screw and throttle lever when the throttie valve
is fully closed.

INSPECT THROTTLE POSITION SENSOR
(a) Apply vacuum to the throttle opener.
(b) Make an angle gauge as shown in the illustration.

(c) Set the throttle valve opening to 51° or 61° from the
vertical position (incl. throttle valve fully closed angle
6°).
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Ohmmeter (d Using an ohmmeter, check the continuity between
each terminal.
Throttle valve Continuity
opening angle IDL - E1 PSW - E1
51° from vertical No continuity No continuity
61° from vertical No continuity Continuity
Less than N L
FO711 7.5 ° from vertical Continuity No continuity

4. IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a) Loosen the two set screws of the sensor.

FI5113

(b) Apply vacuum to the throttle opener.

() Insert a 0.70 mm (0.028 in.) thickness gauge, bet-
ween the throttle stop screw and stop lever.

(d) Connect the test probe of an ohmmeter to the ter-
minals IDL and E1 of the sensor.

(e} Gradually turn the sensor clockwise until the ohm-
meter indicator deflects, and secure it with the two
set screws.

F15161
Fl2088

(i Recheck the continuity between terminals IDL and
E1.

Ohmmeter

Clearance between
lever and stop screw

0.50 mm (0.002 in) Continuity
0.90 mm (0.035 in) No continuity

Continuity {IDL — E1)

FI5161
F12088
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FI5054

\ / FI5047

INSTALLATION OF THROTTLE BODY

1.

10.

INSTALL ISC VALVE TO THROTTLE BODY
(See step 1 on page Fi-175)

INSTALL THROTTLE BODY

Install a new gasket and the throttle body with the four
bolts.

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

CONNECT HOSES TO THROTTLE BODY

(a) Water by-pass hose from water outlet

(b) Water by-pass hose from water by-pass pipe
(c) Air hose from air tube

(d) PCV hose
(e} Two vacuum hoses from EGR vacuum modulator
(i  Vacuum hose from EVAP BVSV

CONNECT ISC VALVE CONNECTOR

CONNECT THROTTLE POSITION SENSOR
CONNECTOR

CONNECT AIR CLEANER HOSE
CONNECT ACCELERATOR CABLE, AND ADJUST IT

(A/T)
CONNECT THROTTLE CABLE, AND ADJUST IT

FILL WITH ENGINE COOLANT (See page CO-6)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Throttle Body (6S-FE w/ ECT)

Sensor

Throttle Position

Throttle Position

FI5112 FK4823 FI15633

FI5279

e

E2

iDL VTA VC

!
!

Fl4823 FIO507

ON-VEHICLE INSPECTION

1.

INSPECT THROTTLE BODY
(See step 1 on page FI-157)

INSPECT THROTTLE POSITION SENSOR
(a) Apply vacuum to the throttle opener.
(b) Disconnect the sensor connector.

(c) Insert a thickness gauge between the throttle stop
screw and stop lever.

(d) Using an ohmmeter, measure the resistance between
each terminal.

Clearance between Between .
. Resistance
lever and stop screw terminals
O mm (0 in) VTA - E2 0.2 - 0.8 k2
0.50 mm (0.020 in.) iDL - E2 2.3 kQ or less
0.70 mm (0.028 in.) IDL - E2 Infinity
Throttle valve fully VTA — E2 33 - 10 kQ
opened
- VC — E2 3-7kQ

(e} Reconnect the sensor connector.

INSPECT THROTTLE OPENER
(See step 3 on page FI-157)
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FI5114

Ohmmeter

FI5161
F14756

Ohmmeter

FI5161
Fl4756

REMOVAL OF THROTTLE BODY
(See page FI-159)

INSPECTION OF THROTTLE BODY

1. CLEAN THROTTLE BODY
(See step 1 on page FI-160)

2. INSPECT THROTTLE VALVE
(See step 2 on page FI-160)

3. INSPECT THROTTLE POSITION SENSOR

(See step 2 on page FI-163)

4. IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a)

(b)
(c)

(d)

(e)

(f)

Loosen the two set screws of the sensor.

Apply vacuum to the throttle opener.

Insert a 0.60 mm (0.024 in.) thickness gauge, bet-
ween the throttle stop screw and stop lever.

Connect the test probe of an ohmmeter to the ter-
minals IDL and E2 of the sensor.

Gradually turn the sensor clockwise until the ohm-
meter indicator deflects, and secure it with the two

set screws.

Recheck the continuity between terminals IDL and

E2.

Clearance between
lever and stop screw

Continuity (IDL — E2)

0.50 mm (0.020 in)}

Continuity

0.70 mm (0.028 in)

No continuity

INSTALLATION OF THROTTLE BODY
(See page F1-162)
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Throttle Body (3S-GE)

Throttle Position
Sensor

Throttle Position
Sensor

FIS410 FI4823 FI1533

ON-VEHICLE INSPECTION

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.

F15201

(b) Check the vacuum at P port.
® Start the engine.
® Check the vacuum with your finger.

Atidling———— - — — No vacuum
Other than idling — — — Vacuum

FI5S332

2. INSPECT THROTTLE POSITION SENSOR
(a) Disconnect the sensor connector.

(b) Insert a thickness gauge between the throttie stop
screw and stop lever.

(¢} Using an ohmmeter, measure the resistance between
each terminal.
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EFl SYSTEM — Air induction System (Throttle Body (3S-GE))

vC

ID

vTa-LIE

Jﬁh[ﬁ

L
E2

E2 IDL VTA VC
L J

| —— |

Fi4823 FIOS07

FI5063

Clearance between Between .
. Resistance
lever and stop screw terminals
0 mm {0 in) VTA - E2 0.2 - 08 kQ
0.50 mm {0.020 in) IDL - E2 2.3 k) or less
0.70 mm {(0.028 in)) IDL - E2 Infinity
Throttle vaive fully VTA - E2 33— 10 kO
opened
- VC - E2 3 -7k

(d) Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY

1.

10.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DRAIN ENGINE COOLANT (See page CO-6)

(A/T)
DISCONNECT THROTTLE CABLE FROM THROTTLE
LINKAGE

DISCONNECT ACCELERATOR CABLE FROM
THROTTLE LINKAGE

REMOVE AIR CLEANER CAP AND AIR CLEANER HOSE

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

DISCONNECT ISC VALVE CONNECTOR

DISCONNECT HOSES FROM THROTTLE BODY
(a)} PCV hose

{b) {(w/ TWC)
Vacuum hose from EVAP BVSV

(d) Water by-pass hose from water outlet
(e} Woater by-pass hose from water by-pass pipe

REMOVE THROTTLE BODY
Remove the four boits, throttie body and gasket.
IF NECESSARY, REMOVE ISC VALVE FROM

THROTTLE BODY
(See step 2 on page FI-177)
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FI-167

FI5067

Throttle Lever

Clearance

!
J
j# Throttle
P Stop

S crew FIS064

FI5061

FI5062
FI4756

D
]D FI5062
FI4756

INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY
(@) 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.

INSPECT THROTTLE POSITION SENSOR
(See step 2 on page FI-165)

IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a) Loosen the two set screws of the sensor.

(b) Insert a 0.60 mm (0.024 in.) thickness gauge, bet-
ween the throttle stop screw and stop lever.

(c) Connect the test probe of an ohmmeter to the ter-
minals IDL and E2 of the sensor.

(d Gradually turn the sensor clockwise until the ohm-
meter indicator deflects, and secure it with the two
set screws.

(e} Recheck the continuity between terminals IDL and
E2.

Clearance between
lever and stop screw

0.50 mm (0.020 in.)
0.70 mm (0.028 in)

Continuity (IDL - E2)

Continuity

No continuity
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~ ! FI5S066

FI5063

INSTALLATION OF THROTTLE BODY

1.

10.

INSTALL ISC VALVE TO THROTTLE BODY
(See step 1 on page FI-177)

INSTALL THROTTLE BODY

Install a new gasket and the throttle body with the four
bolts.

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

CONNECT HOSES TO THROTTLE BODY
{a) PCV hose

(b) (w/ TWCQC)
Vacuum hose from EVAP BVSV

(c) Water by-pass hose from water outlet
(d) Woater by-pass hose from water by-pass pipe

CONNECT ISC VALVE CONNECTOR

CONNECT THROTTLE POSITION SENSOR
CONNECTOR

CONNECT AIR CLEANER HOSE
CONNECT ACCELERATOR CABLE, AND ADJUST IT

(A/T)
CONNECT THROTTLE CABLE, AND ADJUST IT

FILL WITH ENGINE COOLANT (See page CO-6)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY



EFl SYSTEM — Air Induction System (Throttle Body (3S-GTE)) Fi-169

Throttle Body (3S-GTE)

Throttle Position
Sensor

Throttle Position
Sensor

FI5143 FI4823 F11533

ON-VEHICLE INSPECTION

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.

F15200

(b) Check the vacuum at each port.
® Start the engine.
® Check the vacuum with your finger.

Port name At idling Other than idling
P No vaccum Vacuum
E No Vaccum Vacuum

FI5198

2. INSPECT THROTTLE POSITION SENSOR
{a) Disconnect the sensor connector.

(b) Insert a thickness gauge between the throttle stop
screw and stop lever.

{c) Using an ohmmeter, measure the resistance between
each terminal.
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E2 iDL VTA VC]

oL

F14823 FI0507

F15101

FI5103

S Fi5141

Clearance between Between .
. Resistance
lever and stop screw terminals
O mm (O in) VTA - E2 0.2 - 08k
0.50 mm (0.020 in.) IDL — E2 2.3 k) or less
0.70 mm (0.028 in) IDL — E2 Infinity
Throttle valve fully VTA — E2 33 - 10 kQ
opened
- vC - E2 3 -7k

{d) Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DRAIN ENGINE COOLANT (See page CO-6)

DISCONNECT ACCELERATOR CABLE FROM
THROTTLE LINKAGE

REMOVE INTERCOOLER
(See steps 4 to 6 on page TC-9)

REMOVE AIR CONNECTOR
Remove the four bolts and air connector.

REMOVE AIR CONNECTOR STAY
Remove the four bolts, air connector stay.

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

DISCONNECT ISC VALVE CONNECTOR

DISCONNECT HOSES FROM THROTTLE BODY
(a) PCV hose

(b) Woater by-pass hoses from by-pass pipe

{c) Two vacuum hoses for EGR

(d) Air hose from by-pass pipe
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Fl-171

FI5106

FI5105

Throtte Lever

learance

FI5091

FI5140

FI5344 FI4756

10. REMOVE THROTTLE BODY

11.

Remove the four bolts, throttle body and gasket.

IF NECESSARY, REMOVE ISC VALVE FROM
THROTTLE BODY
(See step 2 on page FI-179)

INSPECTION OF THROTTLE BODY

1.

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 throttie vaive is fully
closed.

INSPECT THROTTLE POSITION SENSOR
(See page 2 on page Fi-169)

IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR
(a) Loosen the two mount screws of the sensor.

(b) Insert a thickness gauge 0.60 mm (0.024 in.) bet-
ween the throttle stop screw and throttle lever.

{c) Connect the test probe of an ohmmeter to the ter-
minals IDL and E2 of the sensor.

(d) Gradually turn the sensor clockwise until the ohm-
meter indicator deflects, and secure it with the
screws.



FlI-172 EFl SYSTEM — Air Induction System (Throttie Body (3S-GTE))

0.50 0r0.90 mm> (e} Recheck the continuity between terminals IDL and

WC E2.

Clearance between
lever and stop screw

0.50 mm (0.020 in.) Continuity

Continuity (iDL — E1)

0.90 mm (0.035 in.} No continuity

FI5344 Fi4756

INSTALLATION OF THROTTLE BODY

1. INSTALL ISC VALVE TO THROTTLE BODY
(See step 1 on page FI-179)
2. INSTALL THROTTLE BODY

Install a new gasket and the throttle body with the four
bolts.

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

‘ ~
\ /\\ FI5105

3. CONNECT HOSES TO THROTTLE BODY
(@) PCV hose
(b} Water by-pass hoses from by-pass pipe
(¢) Two vacuum hoses for EGR
(d) Air hose from by-pass pipe

FI5141

4. CONNECT ISC VALVE CONNECTOR

5. CONNECT THROTTLE POSITION SENSOR
CONNECTOR

6. INSTALL AIR CONNECTOR STAY
Install the air connector stay with the four bolts.

Torque:
10 mm bolt head 80 kg-cm (69 in.-lb, 7.8 N°m)
12 mm bolt head 195 kg-cm (14 ft-lb, 19 N-m)

FI5103




EFlI SYSTEM — Air Induction System (Throttle Body (3S-GTE)) FI-173

7. INSTALL AIR CONNECTOR
Install the air connector with the four boits.
Torque: 195 kg-cm (14 ft-Ib, 19 N'm)

/\ FI5101

8. INSTALL INTERCOOLER
{See step 11 to 13 on page TC-16)

9. CONNECT ACCELERATOR CABLE, AND ADJUST IT

10. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

11. FILL ENGINE WITH COOLANT (See page CO-6)
12. CHECK FOR FUEL LEAKAGE (See page FI-11)



Air Induction System
FI-174 EFl SYSTEM — (idle Speed Control (ISC) Valve (5S-FE))

Idle Speed Control (ISC) Valve (5S-FE)

Throttle Valve

FROM %

AR = —

CLEANER ,/// .
& f /////

Signals—4
ISC Valve
Engine Valve TC\)‘
& ECT
I(ECU ! CYLINDER
FI5039 FIS111 Fi5138

ON-VEHICLE INSPECTION

1. INSPECT ISC VALVE OPERATION
(a) Initial conditions:
® Engine at normal operating temperature
® |dle speed set correctly
® Transmission in N range

(b) Using SST, connect terminals TE1 and E1 of the
SST check connector.

SST 09843-18020
(c) After engine rpm are kept at 1,000 — 1,300 rpm for

b seconds, check that the rpm drop to about to idie
speed.

If the rpm operation is not as specified, check the ISC
valve, wiring and engine (and ECT) ECU.

N\
Check Connector

(d Remove SST.

SST 09843-18020

(e} Check the idle speed.
ldle speed: 700 = 50 rpm




Air Induction System

EFlI SYSTEM — (idle Speed Control (ISC} Valve (5S-FE)) FI-175
2. INSPECT ISC VALVE RESISTANCE
Ohmmeter (a) Disconnect the ISC valve connector.
\ _8 (b) Using an ohmmeter, measure the resistance between
S ©+o terminal +B and other terminals (ISCC, ISCO).
° Resistance: 19.3 — 22.3 Q
P E_lfgc If resistance is not as specified, replace the ISC valve.
LJF\IS (c) Reconnect the ISC valve connector.
co
~

FIS039 FI5032

REMOVAL OF ISC VALVE

1. REMOVE THROTTLE BODY
(See steps 1 to 9 on page Fi-159)

2. REMOVE ISC VALVE
Remove the four screws, ISC valve and gasket.

FI5033

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE
(a) Place a new gasket on the throttle body.

FI5034

/i (b) Install the ISC valve with the four screws.

FI5033

2. INSTALL THROTTLE BODY
(See steps 2 to 10 on page FI-162)



FI-176

Air Induction System

EFl SYSTEM — (ldle Speed Control (ISC) Valve (3S-GE))

Idle Speed Control (ISC) Valve (3S-GE)

Throttle Valve

FROM
AIR
CLEANER

—_—

Signals—

ECU

CYLINDER

F15418 FI5410 FI5138

\
Check Connector

E1
TE1

TN

F14060

ON-VEHICLE INSPECTION
1. INSPECT ISC VALVE OPERATION

(a) Initial conditions:
® Engine at normal operating temperature
® [dle speed set correctly
® Transmission in N range
(b) Using SST, connect terminals TE1 and E1 of the

check connector.
SST 09843-18020

(c) After engine rpm are kept at 1,000 ~ 1,300 rpm for
5 seconds, check that the rpm drop to about idle
speed.

If the rpm operation is not as specified, check the ISC
valve, wiring and engine (and ECT) ECU.

(d Remove SST.

SST 09843-18020

(e} Check the idle speed.
Idle speed: 800 = 50 rpm



Air Induction System
EFlI SYSTEM — (ldle Speed Control (ISC) Valve (3S-GE)) F1-177

2. INSPECT ISC VALVE RESISTANCE
(a) Disconnect the ISC valve connector.

(b) Using an ohmmeter, measure the resistance between
terminal +B and other terminals (RSC, RSO).

Resistance: 19.3 — 22.3 ()
If resistance is not as specified, replace the ISC valve.
(¢} Reconnect the ISC valve connector.

Fi5247

REMOVAL OF ISC VALVE

1. REMOVE THROTTLE BODY
(See steps 1 to 9 on page FI-166)

2. REMOVE ISC VALVE
Remove the four screws, ISC valve and gasket.

FI5330

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE
(a) Place a new gasket on the throttle body.

FI5252

{b) Install the ISC valve with the four screws.

Fi5330

2. INSTALL THROTTLE BODY
(See steps 2 to 10 on page FI-168)



Fl-178

Air Induction System
EF1 SYSTEM — (idle Speed Control (ISC) Valve (3S-GTE))

Idle Speed Control (ISC) Valve (3S-GTE)

Throttle Valve
FROM ——
INTERCOOLER
posrrerssrsasiss 2 V7
Witz
Q)
Signals —- \
Val ISC \
Engine ECU alve Valve
ngine T0
CYLINDER
ISC Valve
FI5039 FI5413 FI5138

ON-VEHICLE INSPECTION

1. INSPECT ISC VALVE OPERATION
{a) Initial conditions:
® Engine at normal operating temperature
® |dle speed set correctly

{b) Disconnect the ISC valve connector.

) {c} Check the engine rpm.
< Engine rpm: 1,000 rpm or more

FI5475

(d) Reconnect the ISC valve connector.

(e} Check that they return to the idle speed.
< Idle speed: 800 =+ 50 rpm

If the rpm operation is not as specified, check the 1SC
valve, wiring and ECU.

FIS474




Air Induction System
EFl SYSTEM — (idle Speed Control (ISC) Vaive (3S-GTE)) FI-179

FiI5232

FIS080

FI5104

FI5090

2.

{INSPECT ISC VALVE RESISTANCE
(a) Disconnect the ISC valve connector.

(b) Using an ohmmeter, measure the resistance between
terminal +B and other terminals (RSC, RSO).

Resistance: 19.3 — 22.3 ()
If resistance is not as specified, replace the ISC vaive.
(c} Reconnect the ISC valve connector.

REMOVAL OF ISC VALVE

1.

REMOVE THROTTLE BODY
(See steps 1 to 10 on pages FI-170, 171)

REMOVE ISC VALVE
Remove the four screws, ISC valve and gasket.

INSTALLATION OF ISC VALVE

1.

2.

INSTALL ISC VALVE
(a) Place a new gasket on the throttle body.

(b} Install the 1ISC valve with the four screws.

INSTALL THROTTLE BODY
(See steps 2 to 12 on pages FI-171, 173)



Electronic Control System
FI-180 EFl SYSTEM — (Location of Electronic Contro} Parts)

ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts

ECU and Circuit Opening Relay

Engine {& ECT) ECU

Circuit Opening
Relay

FI5450

Other Control Parts {5S-FE)

Vacuum Sensor

EGR VSV

Water — S
Temperature “‘%
Sensor - ~ L :

’ . % P Intake

&g , \j Temperature
S Sensor

Oxygen Sensor Cold Start Injector

Time Switch

EFl Main Relay

F15341




Electronic Control System
EFlI SYSTEM — (Location of Electronic Control Parts) F1-181

Location of Electronic Control Parts
(Cont’d)

Other Control Parts (3S-GE)

(w/ TWC only) Vacuum Sensor
Oxygen Sensor

Fuel Pressure

Control (w/o TWC only)
Variable Resistor

Cold Start

Injector

Time Switch

r Intake Air
Temperature Sensor

h ACIS VSV
\

Water Temperature Sensor

EFi Main Relay

FI5342

Other Control Parts (3S-GTE)

EGR VSV

FVIS VSV

Turbocharging

Pressure Sensor
Fuel Pump Relay r

Turbocharging
Pressure VSV

Cold Start Injector
Time Switch

Water Temperature
Sensor

Fuel Pump Resistor Solenoid Resistor

FI5295




EFl SYSTEM - Electronic Control System (Location of Electronic Control Parts) F1-155

Location of Electronic Control Parts
(Cont’'d)

5S-FE

Coid Start Injector

Time Switch
. Water Temp.
Oxygen Sensor (Main) Sensor Vacuum
Sensor

EGR Gas
Temp. Sensor

Engine
(& ECT)
ECU

Intake Air

Temp. Sensor EFl Main

Relay

Circuit Opening

Sub-Oxygen Relay

Sensor
(CALIF. only)

/
Fuel P Vv
EGRVSV uel Pressure VSV

FI5811




Fi-154 EFI SYSTEM - Electronic Control System (Location of Electronic Control Parts)

ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts

3S-GTE

Water Temp.
Sensor

Cold Start

Switch

Injector Time

Circuit Opning
Relay

Fuel Pump
Resistor

Oxygen Sensor

EF! Main

Relay

EGR VS8V

Solenoid
Resistor

Fuel Pump

Relay

EGR Gas Temp. Sensor

Turbocharging

©

Pressure Sensor
/ Engine
. ECU
—

\
T-VIS VSV

Turbocharging
Pressure VSV

FI5786




Fi-182

EFl SYSTEM — Electronic Control System (EFI Main Relay)

EFl Main Relay

Fuse EF1 16 A
— OO

EFI Main Relay Engine (& ECT) ECU

\[ +B

lgnition Switch

‘ AM2
FL FL ——-—-0 +B1
MAIN ? AM2 ,Fc‘;‘,f,e
30 A
20 L 75 A
==
Battery| |
- .J:j—-—J>E1
- -‘_— — \ ),
FI5132
No continuity Continuity INSPECTION OF EFI MAIN RELAY

BEQQOS

Continuity

Battery

®
Sl

BE0O10

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.
If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

(a)
(b)

Apply battery voltage across terminals 1 and 3.

between terminals 2 and 4.
If operation is not as specified, replace the relay.

Using an ohmmeter, check that there is continuity




EFI SYSTEM — Electronic Control System (Circuit Opening Relay) F1-183

Circuit Opening Relay

Check 0
Connector 0

-GT
To Fuel Pump Relay(ﬁ3S GTE)

To Ignition Switch (ST1) To ECU (STA)
. To ECU (+B)
l+B To EFI Main Relay | STA

\

FP E1

To Fuel Pump Resistor -

(3S-GTE)

Fuel
Pump

' ik

To ECU (FC)

FI5240

- | Continuity

No continuity

F11908

Continuity

N
7 o o

» Battery

F11909

Continuity

© o

Battery

FI1910

INSPECTION OF CIRCUIT OPENING RELAY
INSPECT RELAY CONTINUITY

1.

(a)

(b)

(c)

Using an ohmmeter, check that there is continuity
between terminals STA and E1.

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.

INSPECT RELAY OPERATION

(a)
(b)

(c)
(d)

Apply battery voltage across terminals STA and E1.

Using an ohmmeter, check that there is continuity
between terminals B and FP.

Apply battery voltage across terminals B and FC.

Check that there is continuity between terminals B
and FP.

If operation is not as specified, replace the relay.



FI-184 EFlI SYSTEM —

Electronic Control System
(Solenoid Resistor (3S-GTE only))

Solenoid Resistor (3S-GTE only)

Ingition Switch

Engine ECU

Solenoid
Resistor

Injector

FI5206

No.20 No.30

FI5249

INSPECTION OF SOLENOID RESISTOR

INSPECT SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between ter-
minal +B and other terminals.

Resistance: 4 — 6 () each
If the resistance is not as specified, replace the resistor.



Electronic Control System
EFI SYSTEM — (Cold Start injector Time Switch) FI-185

Cold Start Injector Time Switch

To Ignition Switch {ST1) «g- > 1C')cr))eclfmiirr?guitReIay
(STA)
1e
STA STJ &)

o _______§T_J?____ STA
[42]
B N
(2] I ]
5 .
P
-
E
o | :
® L

*5’3

Cold Start Injector
ECU (STJ) Time Switch l
FI1374
5S-FE STA sTJ] INSPECTION OF COLD START INJECTOR

* | TIME SWITCH

Il b
) INSPECT RESISTANCE OF COLD START INJECTOR TIME
SWITCH

Using an chmmeter, measure the resistance between each
terminal.

Resistance:
5S-FE
Fi3414 STA — STJ

Ohmmeter

e 20 — 40 Q below 30° (86°F)
40 — 60 O above 40° (104°F)

STA — Ground
20 - 80 ()
3S-GE (w/o TWC)
STA — STJ
25 — 45 () below 15° {59°F)
65 — 85 () above 30° (86°F)
STA — Ground
25 — 85 ()
3S-GE (w/ TWC) and 3S-GTE
STA — STJ

Ohmmeter

30 — 50 () below 10° (60°F)

70 — 90 ) above 25° (77°F)
STA — Ground

30 —-90 Q)

If the resistance is not as specified, replace the switch.

Fi3414
FI5186




FI-186 EFl SYSTEM — Electronic Control System (Water Temperature Sensor)

Water Temperature Sensor

WATER TEMP. SENSOR

’—'4

| ——
( "/I/II/////;;;II// —"’//,_Z////////////
Y N ,II{II!_J/L/I////// A .

RESISTANCE k{2

=
7

//IIIII

Thermistor

~20 0 20 40 60 80 100 120
(—4) (32) (68)(104)(140)(176)(212)(248)
TEMPERATURE °C (°F)

FI13828 FI0709

INSPECTION OF WATER TEMPERATURE
SENSOR

INSPECT RESISTANCE OF WATER TEMPERATURE
SENSOR

Using an ohmmeter, measure the resistance between the
terminals.

Resistance: Refer to chart
If the resistance is not as specified, replace the sensor.

Ohmmeter

FI5059

3S-GTE Water Temp. Sensor

Ohmmeter

LN

Og

O

/
Lo CW
FIS187




Electronic Control System
EFl SYSTEM — (Fuel Pump Relay and Resistor (3S-GTE only)) Fi-187

Fuel Pump Relay and Resistor
(3S-GTE only)

Fuel Pump Relay

To Circuit Openi 1 To Check Connector (FP)
o Circuit Opening Relay (FP)4 Fuel Pump Resistor
) To ECU (FPR)
Fuel Pump
Fi1704
Continuity Continuity INSPECTION OF FUEL PUMP RELAY AND

F12669

No continuity
O
Continuity

5 ® o
O 8"1 Battery

FI2670

RESISTOR
1. INSPECT FUEL PUMP RELAY
A. Inspect relay continuity
(a) Using an ohmmeter, check that there is continuity
between terminais 1 and 4.
(b) Check that there is continuity between terminals 2
and 4.
(c) Check that there is no continuity between terminals 3
and 4.
If continuity is not as specified, replace the relay.
B. Inspect relay operation
(a) Apply battery voltage across terminals 2 and 4.
(b) Using an ohmmeter, check that there is no continuity
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.
2. INSPECT FUEL PUMP RESISTOR

Using an ohmmeter, measure the resistance between ter-
minals.

Resistance: Approx. 0.73 Q
If the resistance is not as specified, replace the resistor.



Electronic Control System
Fl-188 EFl SYSTEM — (Intake Air Temperature Sensor) (5S-FE and 3S-GE only))

Intake Air Temperature Sensor
(6S-FE and 3S-GE only)

40
20}
10}
gr
INTAKE AIR TEMP. SENSOR 6
4+
S
4
w 2+
Q
2 or
~ 0.8+
2 08f
w 04
o
0.2r
Thermistor L
~20 0 20 40 60 80 100 120
(—4) (32) (68)(104)(140)(176)(212)(248)
TEMPERATURE °C (°F) 12530 F1070
5S-FE INSPECTION OF INTAKE AIR TEMPERATURE
SENSOR
INSPECT RESISTANCE OF INTAKE AIR TEMPERATURE
SENSOR
Using an ohmmeter, measure the resistance between the
terminails.

Resistance: Refer to chart

If the resistance is not as specified, replace the sensor.
FI5228

FI5096




Electronic Control System (Vacuum Sensor
EFl SYSTEM — (5S-FE and 3S-GE only)) (Manifold Absolute Pressure Sensor) FI-189

Vacuum Sensor (6S-FE and 3S-GE only)
(Manifold Absolute Pressure Sensor)

Vacuum Chamber

Engine (& ECT) ECU
e

| P 7 E2
PIM -2
B 7 ’/¢ _ PIM
3 vee
1§ =L 1
Terminal Vacuum Sensos
Filter <Manifold Absolute>
N Pressure Sensor E1
'
FROM INTAKE MANIFOLD [ -

F14548 F11226

INSPECTION OF VACUUM SENSOR

1. INSPECT POWER SOURCE VOLTAGE OF VACUUM
SENSOR
(a) Disconnect the vacuum sensor connector.
(b) Turn the ignition switch ON.

{c}) Using a voltmeter, measure the voltage between ter-
minals VCC and E2 of the vacuum sensor connector.

Voltage: 4 -6V

{d) Reconnect the vacuum sensor connector.

2. INSPECT POWER OUTPUT OF VACUUM SENSOR
(a) Turn the ignition switch ON.

{b) Disconnect the vacuum hose on the air intake
manifold {chamber) side.

(¢} Connect a voltmeter to terminals PIM and E2 of the
engine (and ECT) ECU, and measure the record of the
output voltage under ambient atmospheric pressure.

ECU (d) Apply vacuum to the vacuum sensor in 100 mmHg
Voltmeter e (3.94 inHg, 13.3 kPa) segments to 500 mmHg
: aimeicis)aisiaimisisisiary e sieaisisie (19.69 in.Hg, 66.7 kPa).

W \E2 (e) Measure the voltage drop from step (c) above for
1 -, / each segment.

Voltage drop

Csp'ier‘i 100 200 300 400 500
mfn”:g <3.94> <7.87> (11.81) <15.75> (19.69>

(inHg, kPa) | \133/ | 126.7/ | 1400/} 163.3/| (667
Voltage 13 _ 05(07 - 09[1.1 - 1.3[15 - 1.7[1.9 - 2.1
drop (V)

FI5130
FI5131




FI-190

Electronic Control System
EFI SYSTEM — (Variable Resistor (3S-GE (w/o TWC) only)

Variable Resistor (3S-GE (w/o TWC) only)

Variable Resistor

VCC

Engine (& ECT) ECU

VAF

E2

FI11402

FI2764

FIS251
FIS362

INSPECTION OF VARIABLE RESISTOR
1.

INSPECT POWER SOURCE VOLTAGE OF VARIABLE
RESISTOR

(a)
(b
(c)

Disconnect the variable resistor connector.
Turn the ignition switch ON.

Using a voltmeter, measure the voltage between ter-
minals VCC and E2 of the variable resistor.

Voltage: 4—6V

(d)

Reconnect the variable resistor connector.

INSPECT POWER OUTPUT OF VARIABLE RESISTOR

(a)
(b)

{c)

Turn the ignition switch ON.

Measure the voltage between terminals VAF and E2
of the engine (and ECT) ECU while slowly turning idle
mixture adjusting screw first fully counterclockwise,
and then fully clockwise.

Check that voltage changes smoothly from O V to
aprrox. 5 V.

HINT: There is not suddenly jump up to 5 V or down to

oVv.




Electronic Control System
EFI SYSTEM — (Variable Resistor {3S-GE (w/o TWC) only) FI-191

3. INSPECT RESISTANCE OF VARIABLE RESISTOR
{a) Disconnect the variable resistor connector.

{b) Using an ohmmeter, measure the resistance between
terminals VCC and E2.

Resistance: 4 — 6 k()

{c) Turn the idle mixture adjusting screw fully coun-
terclockwise.

{d) Connect the ohmmeter probes to terminals VAF and
E2. Turn the adjusting screw fully clockwise and
check that the resistance value changes from approx.
5 k) to 0 Q accordingly.

{e) Reconnect the variable resistor connector.

F15254




FI-192 EFI SYSTEM — Electronic Control System (ACIS VSV (3S-GE only))

ACIS VSV (3S-GE only)

Engine (& ECT) ECU

To Ignition Switch (ST1) - STA
To EFI Main Relay = Q +B (+B1)
O ACIS

VSV

F13041

INSPECTION OF ACIS VSV

‘ O/| Continuity 1. INSPECT VSV FOR OPEN CIRCUIT

Q:é Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 33 — 39 ()
If there is no continuity, replace the VSV.

I

Fi5255

2. INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

F15257

3. INSPECT VSV OPERATION
(a} Check that air flow from pipes E to G.

Fi5256




EFlI SYSTEM — Electronic Control System (ACIS VSV (3S-GE only)) FI-193

0]
@

Battery

Filter

FI5258

(b) Apply battery voltage across the terminals.
{c) Check that air flows from pipe E to the filter.
If operation is not as specified, replace the VSV.



FI-194

EFI SYSTEM — Electronic Control System (T-VIS VSV ( 3S-GTE only))

T-VIS VSV (3S-GTE only)

To Ignition Switch (ST1) «—

Engine ECU

STA

To EFl Main Relay -#—

—-QO+B (+B1)

&——4)T-V|S

T-VIS VSV

—

FI3041

Ohmmeter

Continuity

EM4719

Ohmmeter

No continuity

EM4718

Air

)
I

Filter

EM4717

INSPECTION OF T-VIS VSV

1.

INSPECT VSV FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 33 — 39 ()
If there is no continuity, replace the VSV.

INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

INSPECT VSV OPERATION
(8 Check that air flow from pipe E to the filter.



EFI SYSTEM — Electronic Control System (T-VIS VSV ( 3S-GTE only)) FI-195

(b) Apply battery voltage across the terminals.
(c) Check that air flows from pipes E to F.

[ Aii If operation is not as specified, replace the VSV.
&)

©
&
Battery &

r\\\11

EM4720




FI-196

Electronic Control System

EFI SYSTEM — (EGR VSV (56S-FE and 3S-GTE only))

EGR VSV (5S-FE and 3S-GTE only)

Engine (& ECT) ECU

STA

To Ignition Switch (ST1) -

To EFl Main Relay -

O +B (+8B1)

—QEGR

EGR VSV

F13041

FI5269

FI5270

FI5268

INSPECTION OF EGR VSV (5S-FE)

1.

INSPECT VSV FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 33 — 39 ()
If there is no continuity, replace the VSV.

INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

INSPECT VSV OPERATION
(a) Check that air flow from pipes E to G.



Electronic Control System
EFlI SYSTEM — (EGR Control VSV (5S-FE and 3S-GTE only)) Fl-197

FI5S267

Continuity

Ohmmeter

FI5266

Ohmmeter

FI5265

FI5264

Battery

@) 1 Filter

FI5263

(b) Apply battery voltage across the terminals.
(c) Check that air flows from pipe E to the filter.
If operation is not as specified, replace the VSV.

INSPECTION OF EGR VSV (3S-GTE)

1. INSPECT VSV FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 33 — 39 ()
If there is no continuity, replace the VSV.

2. INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

3. INSPECT VSV OPERATION
(@ Check that air flow from pipe E to G.

(b) Apply battery voltage across the terminals.
(c) Check that air flows from pipe E to the filter.
If operation is not as specified, replace the VSV.
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Electronic Control System

EFl SYSTEM —

(Turbocharging Pressure Sensor (3S-GTE only))

Turbocharging Pressure Sensor
(3S-GTE only)

Filter

Vacuum Chamber

// 7/
///M

///

////

\\\\\\\

///
,/
/

I

Terminal

Engine ECU
r—ﬂ
E2 )
E2
o PIM
—VC

Turbocharging
Pressure Sensor

[

F14548 FI1226

FI5245

= >
DDDDD :
DDDUDUDDUD _‘!DD oo

FI5246
FI5362

INSPECTION OF TURBOCHARGING
PRESSURE SENSOR

1. INSPECT POWER SOURCE VOLTAGE OF
TURBOCHARGING PRESSURE SENSOR

(a) Disconnect the turbocharging pressure sensor con-
nector.

(b) Turn the ignition switch ON.

{c) Using a voltmeter, measure the voltage between ter-
minals VCC and E2 of the vacuum sensor connector.

Voltage: 4 -6V

(d) Reconnect the turbocharging pressure sensor con-
nector.

2. INSPECT POWER OUTPUT OF TURBOCHARGING

PRESSURE SENSOR
(@ Turn the ignition switch ON.

(b) Disconnect the vacuum hose of the air intake
manifold (chamber) side.

Connect a voltmeter to terminals PIM and E2 of the
pressure sensor, and measure and record the output
voltage under ambient atmospheric pressure.

Apply vacuum to the pressure sensor in 100 mmHg
(3.94 inHg, 13.3 kPa) segments to 500 mmHg
(19.69 in.Hg, 66.7 kPa).

Measure the voltage drop from step (c) above for
each segment.

Voltage drop

(c)

(d)

(e)

C:c"d':i 100 200 300 400 500

o <3.94> <7.87> <1 1.81> <1 5.75> <1 9.69>
. 133/ | (26.7) | \a00/ | \533/| 667
(inHg, kPa)

Voltage 015-| 04- | 065-| 09 - 1.16 -

drop (V) 0.35 0.6 0.85 1.1 1.35




Electronic Control System
EF)I SYSTEM — (Turbocharging pressure VSV (3S-GTE) only) FI-199

Turbocharging pressure VSV
(3S-GTE only)

To Ignition Switch (ST1) -

Engine ECU

STA

To EFI Main Relay -

—Q +B (+B1)

TPC1

A

Turbocharging
Pressure VSV

F13041

Continuity

Ohmmeter

F12956

Ohmmeter

FI2857

F12958

INSPECTION OF TURBOCHARGING
PRESSURE VSV

1.

INSPECT VSV FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 24 — 30 ()
If there is no continuity, replace the VSV,

INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

INSPECT VSV OPERATION
(a) Check that air does not flow from pipes E to F.



FI-200

Electronic Control System
EFl SYSTEM — (Turbocharging pressure VSV (3S-GTE) only)

FI2959

(b) Apply battery voltage across the terminals.
(c) Check that air flows from pipes E to F.
If operation is not as specified, replace the VSV.



EFI SYSTEM — Electronic Control System (Oxygen Sensor (w/ TWC only)) FI-201

Check Connector Voltmeter Oxygen Sensor (W/ TWC OﬂlY)

INSPECTION OF OXYGEN SENSOR

1. WARM UP ENGINE
Allow the engine to reach normal operating temperature.

2. INSPECT FEEDBACK VOLTAGE

Connect the positive (+) probe of a voltmeter to terminal
/ VF1 of the check connector, and negative (—) probe to
paose terminal E1. Perform the test as follows:

Warm up the oxygen sensor with the engine at 2,500
rpm for approx. 120 seconds.

Using SST, connect terminals TE1 and E1 of the ( Replace the ECU.)
check connector. Zero again } After replacin
SST 09843-18020 9 placing

L ) h
And maintain engine speed at 2,500 rpm. the oxygen sensor

1

1

|

[

Y ]
Check the number of times the voltmeter needle fluctuates in 10 seconds.

Less then 8 times 8 times Zero
or more
Warm up the oxygen sensor with the engine at 2,500 ( Normal )
rom for approx. 120 seconds. And maintain engine at

2,500 rpm.

8 times or more

Check the number of times the voltmeter needle
fluctuates in 10 seconds.

Zero

Less than 8 times

Disconnect terminals TE1 and E1 of the check
connector. And maintain engine speed at 2,500 rpm.

Measure voltage between terminals VF1 and E1.

oV

More than O V Read and record diagnostic codes. (See pages FI-31, 33, 35)

Normal code, code Malfunction codel(s)
Nos. 21, 25 and 26 (Ex. code Nos. 21, 25 and 26)

<Repair the relevant diagnostic cod@

© @ ® @

CONTINUED ON PAGE FI-202




Fi-202 EFl SYSTEM — Electronic Contro! System (Oxygen Sensor (w/ TWC only))

CONTINUED FROM PAGE FI-201

® 2 ®

( Repair the relevant diagnostic code. )

Malfunction codel(s)
(Ex. code Nos. 21, 25 and 26)

Read and record diagnostic codes.
(See pages FI-31, 33, 35)

Normal code, code Nos.
21, 25 and 26 }

Disconnect terminals TE1 and E1 of the check
connector. And maintain engine at 2,500 rpm.

l

Measure voltage between terminals VF1 and F1.

ov 5V

y

Disconnect the PCV hose.

Measure voltage between terminals VF1 and E1.

oV More than O V

( Repair (Over rich) v

Disconnect the water temp. sensor connector and
connect resistor with a resistance of 4 — 8 k{) or
another coded water temp. sensor.

Connect terminals TE1 and E1 of the check connector.

Warm up the oxygen sensor with the engine at 2,500
rpm for approx. 120 seconds. And maintain engine
speed at 2,500 rpm.

Measure voltage between terminals VF1 and E1.

ov 5V

j
—Q Replace the oxygen sensor. ) ( Repair (Over lean) )




EFlI SYSTEM — Electronic Control System (Oxygen Sensor (w/ TWC onily)) Fi-203

Ohmmeter

FI2871

3.

(3S-GE and 3S-GTE only.)
INSPECT HEATER RESISTANCE OF OXYGEN SENSOR

Using an ohmmeter, measure the resistance between the
terminal +B and HT.

Resistance (Cold): 5.1 — 6.3() at 20°C (68°F)
If the resistance is not as specified, replace the sensor.



FI-204

EFlI SYSTEM —

Electronic Control System

(Engine (and ECT) Electronic Controlled Unit (ECU))

5S-FE (w/0 ECT)
(

+B1 +B

B00ACneaC
D000DDa00NyaL

Voltmeter

v

QO

“5

Fi3876

Others
ECU

—r

nmnr DRG00000 A 2000000C

DDDDDDDDDDD DODDDDE«F\DGDDD wimlm]

‘n’lnnnnr\r‘r]

= Hb/ e

N

H\/C yi
O

+B

Fi3225

Engine (and ECT) Electronic
Controlled Unit (ECU)

INSPECTION OF ENGINE (AND ECT) ECU

HINT: The EFI circuit can be checked by measuring the
resistance and voltage at the wiring connectors of the
engine (and ECT) ECU.

INSPECT VOLTAGE OF ENGINE (AND ECT) ECU

Check the voltage between each terminal of the wiring
connectors.

® Turn the ignition switch ON.
® Measure the voltage at each terminal.

HINT:
® Perform all voltage measurements with the connectors
connected.

® Verify that the battery voltage is 11 V or more when the
ignition switch is ON.



Electronic Control System

EFI SYSTEM — (Engine (and ECT) Electronic Controlled Unit (ECU))

Fl-205

Voltage at Engine ECU Wiring Connectors

(6S-FE (w/o ECT))

Terminals Condition STD voltage (V)
+B
+81 " F IG SW ON 10 - 14
BATT — Et - 10 - 14
IDL — E1 Throttle valve open 8-14
IG SW ON
PSW — E1 Throttle valve fully closed . 4-6
{Throttle opener must be cancelied first)
VC - E2 4 -6
IG SW ON
PIM - E2 25-45
No.10 EO1
No0.20 ~ EO2 IG SW ON 10 - 14
THA - E2 IG SW ON Intake air temp. 20°C (68°F) 1-3
THW - E2 IG SW ON Coolant temp. 80°C {176°F) 0.1-10
STA - E1 Cranking 6 - 14
IGT - E1 Idling 07-10
ISCC . .
ISCO ~ E1 i IG SW ON Engine ECU connectors disconnected 8 -14
W - E1 No trouble {"CHECK"’ engine warning light off) and engine running 10 - 14
A/C - E1 IG SW ON Air conditioning ON 8~ 14
Check connector TE1 — E1 not connect 10 - 14
T - E1 IG SW ON
Check connector TE1 — E1 connect 1 or less
Shift position P or N range 0-2
NSW - E1 IG SW ON
Ex. shift position P or N range 6 -14
B/K - E1 Stop light SW ON (Brake pedal depressed) 10 - 14

Engine ECU Terminals

L — LI J S— J . — LJ
£01| 9 |sTA nswiliscclox1} GO G1 [ 1er | T |THA} PiM |THW]| Aca| Bk | ELS | FC | VF [BATT| +B1
eoz| 5o | 16T | €1 {EGr]fisco E21| NE oL | vc |pswi E2 |JosFc| acT]sPo| arc w | +B

Fl4065




Electronic Control System

FI-206 EFlI SYSTEM — (Engine (and ECT) Electronic Controlled Unit (ECU))
Voltage at Engine (and ECT) ECU
Wiring Connectors (5S-FE (w/ ECT))
Terminals Condition STD voltage (V)
+B
+81 ~ E IG SW ON 10 - 14
BATT - E1 - 10 - 14
IDL — E2 Throttle valve open 8-14
Throttle valve fully closed
VTA - E2 IG SW ON (Throttle opener must be cancelled first) 01-10
Throttle valve open 4 -5
VC - E2 4 -6
IG SW ON ,
PIM - E2 25-45
No.10 EO1
No.20 ~ EO2 IG SW ON 10 - 14
THA - E2 IG SW ON Intake air temp. 20°C (68°F) 1-3
THW - E2 IG SW ON Coolant temp. 80°C (176°F) 0.1-1.0
STA - E1 Cranking 6 - 14
IGT - E1 Idling 07-10
ISCC . .
ISCO E1 IG SW ON Engine and ECT ECU connectors disconnected 8 -14
W - E1 No trouble (“CHECK" engine warning light off) and engine running 10 - 14
A/C - E1 IG SW ON Air conditioning ON 8 -14
Check connector TE1 — E1 not connect 10 - 14
T - E1 IG SW ON
Check connector TE1 — E1 connect 1 or less
Shift position P or N range 0-2
NSW - E1 IG SW ON
Ex. shift position P or N range 6 - 14
B/K - E1 Stop light SW ON (Brake pedal depressed) 10 - 14
Engine and ECT ECU Terminals
U - UL N O L QF L
01N %8 I'SCO 1sC siis2)sLiir] P [Ne| | vr | oG joxi THW] THA PlM—lVCC sTala/c|sPojacajop2 w | Bk ELS [BATT,
€02 EGR IGT| L 2 |SP2]E21| G1 | E1 G@ T iDL [VTA THG[EZ SW]ACT{OD1 FC | +B |+8B1

Fi2796




Electronic Control System
EF1 SYSTEM — (Engine Electronic Controlied Unit (ECU))

FI1-207

Voltage at Engine ECU Wiring Connectors

(3S-GE)
Terminals Condition STD voltage (V)
+B
+g1 IG SW ON 10 - 14
BATT - E1 - 10 - 14
IDL — E2 Throttle valve open 4 -6
IG SW ON Throttle valve fully closed 0.1-10
VTA - E2
Throttle valve open 4 -5
VC - E2 4 -6
IG SW ON
PIM - E2 25 -45
No.1
No.2 EO1
No.3 ~ EO2 IG SW ON 10 - 14
No4
THA - E2 IG SW ON Intake air temp. 20°C (68°F) 1-3
THW - E2 IG SW ON Coolant temp. 80°C (176°F) 01-10
STA - E1 Cranking 6 -14
IGT - E1 Idling 07-10
RSC . .
RSO ~ E1 IG SW ON Engine (and ECT) ECU connectors disconnected 8 - 14
W - E1 No trouble (""CHECK" engine warning light off) and engine running 10 - 14
AC1 - E1 IG SW ON Air conditioning ON 8 - 14
Idling 2.0 or less
ACIS - E1
5,100 rpm or more 10 - 14
Check connector TE1 — E1 not connect 10 - 14
T-E1 IG SW ON
Check connector TE1 — E1 connect 1 or less
Shift position P or N range 0-2
NSW - E1 IG SW ON
Ex. shift position P or N range 6-14
Engine (and ECT) ECU Terminals *l w/o ECT *2 w/ECT
LS F UL Y P L U LU
EO1| No.1|No.2| "3 |[RSC} HT | S1] 82 FPUISPZ IGF | G2 | NE VF ox1|knk|tiw] THA|l PM] ve | | sTalacasPr ob2 w |STP ELS]PATT
E02{No.3|No4| M [RSO IGT | SL AC|SI DG Gt | Et G@ T {OX2]VAF! IDL {VTA] L | E2 | INSW|ACT|OD1} L1 | L2 | L3 2 | FC +B1I +8

*3 w/ TWC — STJ

w/o ECT — P

Fi2796




Electronic Control System

FI-208 EFI SYSTEM — (Engine Electronic Controlled Unit (ECU))
Voltage at Engine ECU Wiring Connectors
(3S-GTE)
Terminals Condition STD voltage (V)
+B
+B1 - E1 IG SW ON 10 - 14
BATT - E1 - 10 - 14
IDL - E2 Throttle valve open 4 -6
Throttle valve fully closed 01-1.0
VTA - E2
Throttle valve open 4 -5
IG SW ON
VC - E2 - 4 -6
Measuring plate fully closed 37 -43
Measuring plate fully open 02-05
VS - E2 S
idling 23-38
3,000 rpm 1.0-20
No.1
No.2 EO1 '
No.3 ~ E02 IG SW ON 10 - 14
No.4
THA1 - E2 IG SW ON intake air temp. 20°C (68°F) 1-3
THW - E2 IG SW ON Coolant temp. 80°C (176°F) 01-10
STA - E1 Cranking 6 - 14
IGT - E1 Idling 07-10
RSC . .
RSO ~ El IG SW ON Engine ECU connectors disconnected 8 - 14
W - E1 No trouble {"CHECK"' engine warning light off) and engine running 10 - 14
AC1 - E1 IG SW ON Air conditioning ON 8 -14
PIM - E2 IG SW ON 25-45
.1 Throttle valve fully closed 2.0 or less
T-VIS - E1 IG SW ON
Throttle valve open 10 - 14
-2 1dling 10 - 14
T-VIS - E1 4,200 rpm or more 2.0 or less
Check connector TE1 — E1 not connect 10 - 14
T -E1 IG SW ON
Check connector TE1 — E1 connect 1 or less
Engine ECU Terminals *1 w/ Regular Unleaded Gasoline
*2 w/ Premium Unleaded Gasoline
U qF L qp L O LU
€01[No.1[no2[ sTu[Rsc| wr | ~TRE 16F | G2 [NE |} vr ox1{knk fruw| 4| vs | ve | fsTalaciisPo r| w [sTP[ ~]ELs [aa
EO2|No.3{No.4| EGR{RSO IGT TVIS| FC G11]EY G@ OX2{PM | IDLIVTA E2 ACT +B1| +B

FI2796




Electronic Control System
EFI SYSTEM — (Engine Electronic Controlled Unit (ECU)) FI-209

5S-FE
(w/o ECT)

Ohmmeter

2. INSPECT RESISTANCE OF ENGINE ECU

[/

[lf I

NOTICE:

ECU Wiring

® Do not touch the engine ECU terminals.

® The tester probe should be inserted into the wiring
connector from the wiring side.

Check the resistance between each terminal of the wiring
connectors.

® Disconnect the connectors from the engine
ECU.

FI5315

® Measure the resistance at each terminal.

!

in

| ] ]

ECU Wiring

FI5361

Resistance of Engine ECU Wiring Connectors
(6S-FE w/o ECT)

Terminals Condition Resistance {(1)
Throttle valve open Infinity
IbL - E1 Throttle valve fully closed o
(Throttle opener must be cancelled first)
Throttle valve fully open 0
PSW - E1 Throttle valve fully closed Infinity
(Throttle opener must be cancelled first)
THA - E2 intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
_eco - 170 - 210
NE G2 70 1
ISCC +B
- - 193 - 223
ISCO +B1 93
Engine ECU Terminals
LT — LM J — L] ] — L1
eo1] 1'% |sTA INsw] liscc{ox1] G| 61 | 1GF | T |THA|PiM [THW]|ACA| B/K | ELS | FC | VF [BATT|+B1
E02 '%% 1T | €1 |eGr{}isco E21| NE oL | vc jpsw| E2 JlosFclAcT{SPD|A/C W | +B

FI4065




Electronic Control System

Fl-210 EFl SYSTEM — (Engine Electronic Controlled Unit (ECU))
Resistance of Engine ECU Wiring Connectors
(5S-FE w/ ECT)
Terminals Condition Resistance ((})
Throttle valve open Infinity
IDL - E2 Throttle valve fully cl
y closed
(Throttle opener must be cancelled first) 2,300 or less
Throttle valve fully open 3,500 - 10,000
VTA - E2 Throttle valve fully closed 200 — 800
(Throttle opener must be cancelled first)
VC - E2 - 3,000 - 7,000
THA - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
NE = GO - 170 - 210
ISCC +B
Engine and ECT ECU Terminals
LU aF UL (U F LN s P LIS
EO1 '{‘8 gg‘TISCO[ISCf‘ s1{s2|sLfGF| P |NE} | VF | DG |ox1 THW| THA| PM | v | [sTA|A/cisPD[ACAjOD2 w [ B/K ELS [BATT]
€02 EGR IGT| L 2 |sP2}E21| G1 | E1 G@ T IDL |VTA{THG| E2 | [NSW{ACT|OD1 FC | +B [+B1
Fi12796
Resistance of Engine ECU Wiring Connectors
(3S-GE)
Terminals Condition Resistance (Q)
Throttle valve open Infinity
IDL - E2
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,500 - 10,000
VTA - E2
Throttle valve fully closed 200 -~ 800
VC ~ E2 - 3,000 - 7,000
THA — E2 intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
G2 ~ Go - 140 - 180
NE - G& - 180 — 220
RSC +B
RSO ~ +B1 = 19.3 - 223
Engine (and ECT ECU) Terminals
L"g¥) qF UL Y | LN NILr '
EO1|No.1{No.2] *1 [RSC| HT { S1 | S2 |FPU|SP2] IGF| G2 | NE VF OX1]| KNK|THW| THA{PIM | VC sTAjACI}SP1 OD1|ACC| W (STP ELS ]BATT‘
E02 |No.3]No.4 RSO IGT] SL jacCis| DG G1 | E1 G@ T fOX2|VvAF] DL |[VTAL L ] E2 § INSWIACT|OD1} 11 | L2 | L3 2 | FC |+B1| +8B

“I'w/ TWC — STJ
w/0o ECT — P

FI2796




EFI SYSTEM — (Engine Electronic Controlled Unit (ECU))

Electronic Control System

FI-211

Resistance of Engine ECU Wiring Connectors

(3S-GTE)
Terminals Condition Resistance (Q)
Throttle valve open Infini
IDL - E2 P kil
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,500 - 10,000
VTA - E2
Throttle valve fully closed 200 - 800
VC - E2 - 200 - 400
Measuring plate fully closed 200 - 600
VS - E2
Measuring plate fully open 20 - 1,200
THA1 - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
G2~ GO - 140 — 180
NE - GS - 180 - 220
RSC +B
RSO ~ +B1 - 193 - 223
Engine ECU Terminals
LS af — UL nJ P LA s Ll L
EO1{No.1|No.2| STJ[RSC] HT re i6F{ Gz { Ne | | vF ox1|knkfraw| ™A [ vs Tve | |sTaact|spp rPR| W |sTP ELS [eaTT

EO2|No.3|No4| EGRIRSO

IGT

TVIS| FC Grler [{e ) T |oxz|em

DL

VTA

E2

ACT

+B1

+B

FI2796




Fl-212 EFI SYSTEM — Electronic Control System (Fuel Cut RPM)

Fuel Cut RPM

— INSPECTION OF FUEL CUT RPM
g 1. WARM UP ENGINE
E1 H DL Allow the engine to reach normal operating temperature.
IDL €2
2. INSPECT FUEL CUT RPM

{a) Disconnect the connector from the throttle position
sensor.

(b) Connect terminals IDL and E1 {6S-FE w/0 ECT) or E2
(others) of the wiring connector.

J-3-1Fl4197

{c) Gradually raise the engine rpom and check that there
is fluctuation between the fuel cut and fuel return

/ \\ points.
™

HINT:
® The vehicle shouid be stopped.

® Accessaries swithed OFF.

Fuel cut rpm: 5S-FE 1,700 rpm
Tachometer 3S-GE 2,000 rpm
Fi1142 3S-GTE 2,000 rpm

Fuel return rpm: 5S-FE 1,100 rpm
3S-GE 1,700 rpm

3S-GTE 1,600 rpm

rpm




Electronic Control System
EFlI SYSTEM — (Fuel Pressure Control System (3S-GE only)) FI-213

Fuel Pressure Control System
(3S-GE only)

To Ignition Switch (ST1) «&-

To EFl Main Relay s

Engine (& ECT) ECU

STA

Q +B (+B1)

Fuel Pressure VSV

Water Temp. Sensor

—Q FPU
W

’(gTHW

FI2535

Ohmmeter

Continuity

FI5259

F15260

INSPECTION OF FUEL PRESSURE CONTROL
SYSTEM

1.

N

INSPECT WATER TEMPERATURE SENSOR
(See page F1-186)

INSPECT FUEL PRESSURE VSV
inspect VSV for open circuit

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 33 — 39 ()
If there is no continuity, replace the VSV.

Inspect VSV for ground

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.



Electronic Control System
Fl-214 EFl SYSTEM — (Fuel Pressure Control System (3S-GE only))

Fi5261

FI5262

C.

Inspect VSV operation
(a) Check that air flows from pipes E to G.

(b) Apply battery voltage across the terminals.
(¢} Check that air flows from pipe E to the filter.
if operation is not as specified, replace the VSV.



CO-1

COOLING SYSTEM
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CO-2 COOLING SYSTEM — Description

DESCRIPTION

This engine utilizes a pressurized water circulation cooling system which includes a thermostat equipped
with a by-pass valve mounted on the inlet side.

5S-FE
ISC Valve
Throttie Body
FROM HEATER
TO HEATER
Water Outlet
“
TO RADIATOR
Water By-pass Pipe
Water
Pume % Oil Cooler
Thermostat s (M/T Only)
Water Inlet FROM RADIATOR
3S-GE
/ ISC Valve
AN / Throttle Body
]
e
l ’ =1k Water Outlet
m
TO RADIATOR
TO HEATER
Water Pump
FROM RADIATOR
Water inlet
Oil Cooler
C00902
C00922




COOLING SYSTEM — Description

CO-3

3$-GTE
Throttle Body
\)
<%
ROy
-_’j’—n/ Water Outlet
=)
ISC Valve S QI ~
__. <7\ TO HEATER
From HEATER) S S

L Wi g
Q X k /KQ
>

7
S
Water Pump &? >

% Oil Cooler

Turbocharger
FROM RADIATOR

Thermostat

Water By-pass Pipe

Water Inlet

C00912




CcO0-4 COOLING SYSTEM — Description

The cooling system is composed of the water jacket (inside the cylinder biock 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 and combustion chambers which
become hot during engine operation.

RADIATOR

The radiator performs the function of cooling the coolant which has passed through the water jacket 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 coolant from the water jacket and
the filler inlet. It also has a hose attached through which excess coolant can flow. The lower tank has an out-
let 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 radiator 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 transmis-
sion 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 tem-
perature 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 temperature: 110 —
120°C, 230 — 248°F, pressure: 0.3 — 1.0 kg/cm?, 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 coo-
lant 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 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 open-
ing 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).



COOLING SYSTEM — Troubleshooting CO-5
TROUBLESHOOTING
Problem Possible cause Remedy Page
Engine overheats Dirt, leaves or insects in radiator or Clean radiator or condenser CO-14
condenser
Hoses, water pump, thermostat housing,| Repair as necessary
radiator, heater, core plugs or head
gasket leakage
Thermostat faulty Check thermostat CO-12
Incorrect ignition timing Reset timing EM-22, 23
Electric cooling system faulty Inspect electric cooling systm CO-15
Radiator hose plugged or rotted Replace hose
Water pump faulty Replace water pump CO-7
Radiator plugged or cap faulty Check radiator and cap CO-14

Cylinder head or block cracked
or water passage clogged

Repair as necessary

HINT: If the engine tends to overheat, removal of the ther-
mostat will adversely effect cooling efficiency.



CO-6 COOLING SYSTEM - Check and Replacement of Engine Coolant

C00867

CO0599

- Drain
Cocks

A

£00896

CHECK AND REPLACEMENT OF ENGINE
COOLANT

1.

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 cap while the engine and radiator are
still hot, as fluid and steam can be blown out under
pressure.

(b} Drain the coolant from the radiator and rear left of
engine block.

(c) Close the drain cocks.

Torque (Engine drain cock): 130 kg-cm
(9 ft-Ib, 13 N-m)

(d) Slowiy fill the system with coolant.

Use a good brand of ethylene-glycol or TOYOTA
radiator conditioner or equivalent anticorrosive, mix-
ed according to the maker’s directions.

Ethylene-glycol type: This type has an antifreeze and
anticorrosive effect.

TOYOTA radiator conditioner: This has only an anti-
corrosive effect.

NOTICE:

¢ Do not use an alcohol type coolant.

e The coolant should be mixed with demineralized

water or distilled water.
Capacity (w/ Heater):
5S-FE

M/T 6.5 liters (6.8 US qts, 5.7 Imp. qts)
A/T 6.6 liters (7.0 US qts, 5.8 Imp. qts)

3S-GE, 3S-GTE
M/T 6.0 liters (6.3 US qts, 5.3 Imp. qts)
A/T 6.5 liters (6.9 US qts, 5.7 Imp. qts)

(e) Reinstall the radiator cap.
( Warm up the engine and check for leaks.
(@) Recheck the coolant level and refill as necessary.



COOLING SYSTEM — Water Pump CO-7

WATER PUMP
COMPONENTS

& Non-reusable part

5S8-FE

|
|
=" Alternator Adjusting

Bar
3S-GE, 3S-GTE i  O-Ring

| é
| & Gasket
®¢\$=’—'—|dle Pulley Bracket ‘ <

L 2 O-R]ingj

I
Water Pump Coverg ‘\ \QW @C“é}/

& Gasket 7

\Nter By-Pass Pipe
DA

Water Pump

3}
\_’_,/ No. 5 Water By-Pass Hose
Thermostat ® (3S-GTE Only)
& Gasket
Water Inlet

€00920

REMOVAL OF WATER PUMP
1. DRAIN ENGINE COOLANT (See page CO-6)

2. REMOVE TIMING BELT
(6S-FE: See steps 1 to 12 on pages EM-33 to 37)
(3S-GE, 3S-GTE: See steps 1 to 17 on pages EM-45
to 49)

3. REMOVE IDLER PULLEYS
(5S-FE: See steps 13, 14 on page EM-37)
(3S-GE, 3S-GTE: See steps 18, 19 on page EM-50)



CO-8 COOLING SYSTEM — Water Pump

4. (5S-FE)
REMOVE ALTERNATOR BELT ADJUSTING BAR

Remove the bolt and adjusting bar.

(3S-FE, 3S-GTE)
REMOVE IDLER PULLEY BRACKET

Remove the bolt and pulley bracket.

C00904

5. (3S-GTE)
DISCONNECT OIL COOLER WATER BY-PASS HOSE

6. REMOVE WATER PUMP AND WATER PUMP COVER

ASSEMBLY
(al Remove the two nuts holding the pump to the water
by-pass pipe.

CO0875

(b} Remove the three bolts in the sequence shown.

(c) Pull out the water pump together with the water
pump cover.

(d} Remove the gasket and two O-rings from the water
pump and water by-pass pipe.

co0886




COOLING SYSTEM — Water Pump CO-9

3SGE 7. SEPARATE WATER PUMP AND WATER PUMP
3S-GTE COVER

Remove the three bolts, water pump gasket from the
water pump cover.

/ \ €00918

8. REMOVE WATER INLET AND THERMOSTAT FROM
WATER PUMP COVER (See step 4 on page CO-12)

INSPECTION OF WATER PUMP

INSPECT WATER PUMP

Turn the pulley and check that the water pump bearing
moves smoothly and quietly.

CO0877

INSTALLATION OF WATER PUMP
(See page CO-7)
1. INSTALL THERMOSTAT AND WATER INLET TO

WATER PUMP COVER
(See steps 1 and 2 on page CO-13)

3S-GE 2. ASSEMBLE WATER PUMP AND WATER PUMP
3S-GTE COVER

Install a new gasket and the water pump to the pump
cover with the three bolts.

Torque: 95 kg-cm (82 in.-Ib, 9.3 N-m)

. ‘
/ \ €00918




CO-10 COOLING SYSTEM — Water Pump

3. INSTALL WATER PUMP AND WATER PUMP COVER
New Gasket ASSEMBLY

(@) Install new O-ring and gasket to the water pump
cover.

New O-ring

€00887

(b) Install a new O-ring to the water by-pass pipe.

c00878

(c) Apply soapy water to the O-ring the water by-pass
pipe.

(d) Connect the pump cover to the water by-pass pipe.
Do not install nuts yet.

C00885

(e) Install the water pump with the three bolts. Tighten
the bolts in the sequence shown.

Torque: 95 kg-cm (82 in.-Ib, 9.3 N-m)

Luvedb

(f) Install the two nuts holding the water pump cover to
the water by-pass pipe.

Torque: 95 kg-cm (82 in.-Ib, 9.3 N-m)

CQ0875




COOLING SYSTEM — Water Pump

CO-11

C00805

A

3.

(3S-GTE)
CONNECT OIL COOLER WATER BY-PASS HOSE

(5S-FE)
INSTALL ALTERNATOR BELT ADJUSTING BAR

Temporarily install the adjusting bar with the bolt.

(3S-GE, 3S-GTE)
INSTALL IDLER PULLEY BRACKET

Temporarily install pulley bracket with the bolt.

INSTALL IDLER PULLEYS
(6S-FE: See steps 3, 4 on page EM-40)
(3S-GE, 3S-GTE: See steps 2, 3 on page EM-53)

INSTALL TIMING BELT

(6S-FE: See steps 5 to 17 on pages EM-40 to 44)
(3S-GE, 3S-GTE: See steps 4 to 24 on pages EM-53
to 58)

FILL WITH ENGINE COOLANT (See page CO-6)



CO-12

COOLING SYSTEM — Thermostat

EM7987

C0o0081

C00032

THERMOSTAT
REMOVAL OF THERMOSTAT

1.
2.

DRAIN ENGINE COOLANT (See page CO-6)

(3S-GTE)
REMOVE ALTERNATOR AIR DUCTS

(3S-GE, 3S-GTE)
REMOVE ALTERNATOR BRACKET

REMOVE WATER INLET AND THERMOSTAT

(a) Remove the two nuts and water inlet from the water
pump.

{b) Remove the thermostat.

(¢} Remove the gasket from the thermostat.

INSPECTION OF THERMOSTAT
INSPECT THERMOSTAT

HINT: The thermostat is numbered with the valve open-
ing temperature.

{a) Immerse the thermostat in water and gradually heat
the water.

(b) Check the valve opening temperature.

Valve opening temperature: 80 — 84°C
(176 — 183°F)

If the valve opening temperature is not as specified, rep-
lace the thermostat.

{c) Check the valve lift.
Valve lift: 8 mm (0.31 in.) or more at 95°C (203°F)

If the valve lift is less than specification, replace the ther-
mostat.

(d Check that the valve spring is tight when the ther-
mostat is fully closed.

If necessary, replace the thermostat.



COOLING SYSTEM — Thermostat CO-13

Protrusion

CO0869

C00899

EM7987

INSTALLATION OF THERMOSTAT

1.

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°0of either
side of the prescribed position.

INSTALL WATER INLET
Install the water inlet with the two nuts.
Torque: 90 kg-cm (78 in.-lb, 8.8 N-m)

(3S-GE, 3S-GTE)
INSTALL ALTERNATOR BRACKET

(3S-GTE)
INSTALL ALTERNATOR AIR DUCTS

FILL WITH ENGINE COOLANT (See page CO-6)
START ENGINE AND CHECK FOR LEAKS



CO-14 COOLING SYSTEM — Radiator

Radiator Cap

€00034

C00070

RADIATOR
CLEANING OF RADIATOR

Using water or a steam cleaner, remove any mud and dirt
from the radiator core.

NOTICE: If using a high pressure type cleaner, be
careful not to deform the fins of the radiator core. If
the cleaner nozzle pressure is 30 — 35 kg/cm? (427 —
498 psi, 2,942 - 3,432), keep a distance of at least 40
— 50 cm (15.75 — 19.69 in.) between the radiator core
and cleaner nozzle.

INSPECTION OF RADIATOR

1.

INSPECT RADIATOR CAP

Using a radiator cap tester, pump the tester and measure
the relief valve opening pressure.

Standard opning pressure:
0.75 — 1.05 kg/cm?
{10.7 — 14.9 psi, 74 — 103 kPa)
Minimum opning pressure: 0.6 kg/cm?
(8.5 psi, 59 kPa)
If the opening pressure is less than minimum replace the
radiator cap.

INSPECT COOLING SYSTEM FOR LEAKS

{a) Fill the radiator with coolant and attach a radiator cap
tester.

(b) Warm up the engine.

(¢) Pump it to 1.2 kg/cm2 {17.1 psi, 118 kPa), check
that pressure does not drop.

If the pressure drops, check for leaks in the hoses, radiator
or water pump. If no external leaks are found, check the
heater core, cylinder block and head.



COOLING SYSTEM — Electric Cooling Fan CO-15

ELECTRIC COOLING FANS
SYSTEM CIRCUIT

Ignition Switch

Fusible (with A/C)
Link A/C High Pressure gol' 1 Fan
Switch elay

3S-GE (Europe) “I S
Fusible | 2
Link | -
3
RDI cDS No.2 1 2
Fan | = No. 1
(30 A) 2
Batt Relay | = Fan
attery | Motor
A/C | Water
Water No.2 | Temp.
Tem Fan | Switch
Swi P Motor |
witch
L L | L -
b o~ - = -
C00919
COMPONENTS
No. 1 No. 2 (3S-GE Europe)
Fan Motor Fan Motor

Fan

Fan Shroud

Fan Shroud

C00856 CO0925




CO-16 COOLING SYSTEM — Electric Cooling Fan

C00879 CO0517

C00866 CO0519
C00917 CO0518

93°C (No. 1) or 102°C (No. 2)

C00880 CO0519

ON-VEHICLE INSPECTION

HINT: 3S-GE engine (Europe) is equipped with No. 2 fan
motor also.

Low Temperature (Below 83°C (181°F)) No. 1

(Below 93°C (199°F)) No. 2

TURN IGNITION SWITCH ""ON*’
Check that the cooling fan stops.

If not, check the cooling fan relays and water temp.
switch, and check for a separated connector or severed
wire between the cooling fan relay and water temp.
switch.

DISCONNECT WATER TEMP. SWITCH CONNECTOR

Check that the cooling fan rotates.

If not, check the cooling fan relays, cooling fan, engine
main relay and fuse, and check for a short circuit between
the cooling fan relay and water temp. switch.

CONNECT WATER TEMP. SWITCH CONNECTOR

High Temperature (Above 93°C (199°F)) No. 1

4.

(Above 102°C (216°F)) No. 2

START ENGINE

(a) Raise coolant temperature to above 93°C (199°F) or
102 °C (216°F)

(b) Check that the cooling fan rotates.
If not, replace the water temp. switch.



COOLING SYSTEM — Electric Cooling Fan C0-17

Ohmmeter

O

AC0536

Ohmmeter

CO0101

No Continuity

)
2 ®
1 Batte
Ohmmeter 4 v
No Continuity c00104
Continuity Continuity

FI2669

INSPECTION OF ELECTRIC COOLING FAN
COMPONENTS

1.

INSPECT No. 1 WATER TEMP. SWITCH

(a) Using an ohmmeter, check that there is no continuity
between the terminals when the coolant temperature
is above 93°C (199°F).

{b) Using an ohmmeter, check that there is continuity
between the terminals when the coolant temperature
is below 83°C (181°F).

If continuity is not as specified, replace the switch.
(3S-GE EUROPE)

INSPECT No. 2 WATER TEMP. SWITCH
LOCATION: In the water outlet

{a) Using an ohmmeter, check that there is no continuity
between the terminal and switch body when the coo-
lant temperature is above 102°C (216°F).

(b) Using an ohmmeter, check that there is continuity
between the terminal and switch body when the coo-
fant temperature is below 93°C {(199°F).

If continuity is not as specified, replace the switch.

INSPECT No. 1 COOLING FAN RELAY
LOCATION: In the No. 2 junction block
Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

{b} Check that there is continuity between terminals 3
and 4.

If continuity is not as specified, replace the relay.

inspect relay operation
(a) Apply battery voltage across terminals 1 and 2.

(b) Using an ohmmeter, check that there is no continuity
between terminals 3 and 4.

If operation is not as specified, replace the relay.

(3S-GE EUROPE)
INSPECT No. 2 COOLING FAN RELAY

LOCATION: In the No. 5 relay block
Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 4.

(b} Check that there is continuity between terminals 1
and 2.

(c) Check that there is no continuity between terminals 1
and 3.

If continuity is not as specified, replace the relay.



COOLING SYSTEM — Electric Cooling Fan

A No Continuity

i \ r
O
LQO
Continuity
a
o ® o
@g’"\ Battery

FI12670

Engine Main Relay

CHO811

<:> =

No Continuity

Continuity

Continuity

BEQQ75

Battery

0

®

Continuity

No Continuity

BECQ76

Battery
€00903

Inspect relay operation
(a) Apply battery voltage to terminals 1 and 2.

(b) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(¢} Check that there is no continuity between terminals 1
and 4.

If operation is not as specified, replace the relay.

INSPECT ENGINE MAIN RELAY
LOCATION: In the engine compartment relay box.

Inspect Relay Continuity

(@) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(b) Check that there is continuity between terminals 2
and 4.

(c) Check that there is continuity between terminals 4
and 5.

If continuity is not as specified, replace the relay.

Inspect Relay Operation
(a) Apply battery voltage across terminais 1 and 3.

(b} Using an ohmmeter, check that there is continuity
between terminals 4 and 5.

(c) Check that there is no continuity between terminals 2
and 4.

If operation is not as specified, replace the relay.

INSPECT COOLING FAN

(a) Connect battery and ammeter to the cooling fan con-
nector.

(b) Check that the cooling fan rotates smoothly, and
check the reading on the ammeter.

Standard amperage:
80W Type 654-74A
120W Type 8.8 — 108 A



CO-2 COOLING SYSTEM - Description

DESCRIPTION

This engine utilizes a pressurized forced circulation cooling system which includes a thermostat
equipped with a by-pass valve mounted on the inlet side.

3S-GTE

Throttle Body

Water By-Pass Pipe
ISC Valve (No. 1 Air Tube)

Water Outlet

TO HEATER

NS

\ N \Z
s(.')RADlATOR

U,

Water Pump

Turbo Water Pipe

0Oil Cooler
Thermostat FROM RADIATOR
Water Inlet

Turbocharger

€00980

5S-FE
ISC Valve Throttle Body

f)/ .’, = FROM HEATER
\L Water Qutlet

Water Pump
Water By-Pass Pipe

g Oil Cooler
FROM RADIATOR

Thermostat

Water Inlet

C00981




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 and combustion cham-
bers which become heated during engine operation.

RADIATOR

The radiator performs the function of cooling the coolant which has passed through the water jacket and
become hot, and it is mounted in the front of the vehicle. The MR2 radiator is different from that in other
models, in that it is a cross flow type in which the coolant flows horizontally. It includes side tanks and
a core which connects them. The inlet for coolant from the water jacket and the drain cock for draining
out coolant are located in the left tank. The outlet coolant and an air drain, which facilitates the supply of
coolant to the engine are located in the right tank. The core contains many tubes through which coolant
flows from left tank to the right tank as well as cooling fins which rediate heat away from the coolant in
the tubes. Air sucked in by the electric cooing fan, as well as the wind generayed by the vehicle’s travel,
passes through the radiator, cooling the coolant heated by the water jecket as it passes through the tubes
in the core. Models with automatic transmission include an automatic transmission fluid cooler incorpo
rated into the cooling pipes. 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

ressure 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/cm? 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
*he valve closed, thus opening the valve. When the wax cools, its contraction causes the force of the spring

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 — Troubleshooting, Engine Coolant Check

TROUBLESHOOTING
Problem Possible cause Remedy Page

Engine overheats Dirt, leaves or insects in radiator:or condenser Clean radiator or condenser CO-16
Hoses, water pump, thermostat housing, Repair as necessary
radiator, heater, core plugs or head gasket
leakage
Thermostat faulty Check thermostat CO-14
Incorrect ignition timing Reset timing 1G-17, 22
Electric cooling system faulty Inspect electric cooling system C0-22,33
Radiator hose plugged or rotted Replace hose
Water pump faulty Replace water pump C0-10
Radiator plugged or cap fauity Check radiator and cap C0O-16
Cylinder head or block cracked or water Repair as necessary
passage clogged

HINT: Removal of the thermostat would have an ad-
verse effect, causing a lowering of cooling efficiency. Do
not remove the thermostat, even if the engine tends to
‘overheat.

ENGINE COOLANT CHECK
1. 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 “"FU LL”
line. .

€00986

2. CHECK ENGINE COOLANT QUALITY

There should not be any excessive deposits of rust or
scales around the radiator (water filler) cap or water filler
hole, and the coolant should be free from oil.

If excessively dirty, replace the coolant.

€0099%9




COOLING SYSTEM - Replacement of Engine Coolant CO-5

REPLACEMENT OF ENGINE
COOLANT

ENGINE COOLANT CIRCUIT

Engine Drain Plug

Heater Air Drain Valve Radiator Cap (Water Filler Cap)

Radiator Air Drain Valve \ §
S

-
((u':'#\'
@ Q\\J Qe

>

\
N e

Radiator Drain Cock

Radiator Pipe Drain Plug

C01003

NOTICE:

e To avoid the danger of burns, do not begin work
until the engine and coolant are properly cooled
down.

e To ensure that coolant is poured in properly, per-
form the operation at a level area. Performing work
with the vehicle inclined may cause improper re-
moval of coolant or improper air removal when
pouring coolant.

o When replacement has been performed, check the
water level in the water filler and reservoir tank
once or twice within 500 km (311 miles) of driving
or within one week.



CO-6 COOLING SYSTEM — Replacement of Engine Coolant

DRAINAGE OF ENGINE COOLANT
1. REMOVE REAR FUEL TANK PROTECTOR

2. REMOVE FRONT LUGGAGE UNDER COVERS

3. DRAIN ENGINE COOLANT
(a) Set the heater control lever to hot.

CO1116

(b) 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.

contte (c) Drain the coolant from the radiator cock and engine
drain plug (engine drain plug are at the rear left of
engine block) and two radiator pipe plugs.

(d) Close the drain cocks.

Torque:
Engine drain plug
3S-GTE 250 kg-cm (18 ft-1b, 25 N-m)
5S-FE 130 kg-cm (9 ft-1b, 13 N-m)

Radiator drain plug 170kg-cm (12 ft-lb, 17 N-m)

Radiator Drain tock

7 \
AN ,
1z < o L frane, '
. N Radiator Pipe

Drain Plug

C€00972 CO1107 CO0970




COOLING SYSTEM - Replacement of Engine Coolant CO-7

N

N N
Nadiator Air Drain Plug
/ a\<

f

D!

€00979|

C00978

REFILL OF ENGINE COOLANT

1.
2.
3.

REMOVE SPARE TIRE
REMOVE FRONT LUGGAGE COMPARTMENT TRIM
REMOVE UPPER RADIATOR SUPPORT SEAL

SET SERVICE HOSES

(a) Connect the service hoses to the radiator air drain
and heater valve.

(b) Suspend the opposite end to the service hose con-
nected to radiator air drain to the front hood stay.

(c) Suspend the opposite end to the service hose con-
nected to heater valve to the front hood.

NOTICE: Do not close-off or pinch any of the service
hoses.

FILL WITH ENGINE COOLANT
(a) Set the heater control lever to hot.

(b) Open the radiator and heater air drain plugs above
three turns.



CO-8 COOLING SYSTEM — Replacement of Engine Coolant

c01121

CO1114

~ ~
(") Radiator Air Drain Plug
x ™

C00979

\\

[T~
Heater Air Drain Plug_————

€00978

(c) Slowly fill the water filler with coolant.

e Use a good brand of ethylene-glycol base
coolant, mixed according to the manufacturer’s
directions.

e Using coolant which includes more than 50 %
ethylene-glycol (but not more than is recom-
mended).

NOTICE:
e Do not use alcohol type coolant.

e The coolant should be mixed with demineralized
water or distilled water.

Capacity (w/ Heater):
3S-GTE 13.6 liters (14.4 US qts, 12.0 Imp. qts)
5S-FE 13.0 liters (13.7 US qts, 11.4 Imp. gts)

(d) Check that air is absent from the air drain plugs of
the radiator and heater while filling the water filler
inlet to the top with coolant.

(e) Visually check that the level of coolant in the air
drain service hoses of the radiator and heater are the
same as in the water filler.

NOTICE: If the water level in the air drain service
hose is clearly lower, air removal has been incomplete
so check if the service hose is crushed or bent, them
perform step (c).

(f) When the coolant level in the air drain service hoses
stops dropping, close the air drain plugs of the radi-
ator and heater.



COOLING SYSTEM - Replacement of Engine Coolant CO0-9

C01120

Co1121

€01119

C00986
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(g) Fasten the radiator cap to the first stop point.

NOTICE: Do not tighten the radiator cap completely
(to the second stop point).

(h) Start the engine and run at fast idle for approx. 3
minutes, and stop the engine.

(i) Add more coolant and repeat steps (h) and (i).

HINT: By performing steps (h) and (i), 0.2 — 0.5 liters
(0.2 - 0.5 US gts, 0.2 - 0.4 Imp. gts) can normally be
added.

(j) Check that the coolant level in the water filler has
not dropped.

If the coolant level has dropped, add coolant and repeat
the steps from (g) onward.

(k) Completely tighten the radiator cap.

(I) Fill coolant into the reservoir tank up to the “FULL"
line.

INSTALL UPPER RADIATOR SUPPORT SEAL
INSTALL FRONT LUGGAGE COMPARTMENT TRIM
INSTALL SPARE TIRE

INSTALL REAR FUEL TANK PROTECTOR

INSTALL FRONT LUGGAGE UNDER COVERS



CO-10 COOLING SYSTEM - Water Pump

WATER PUMP
COMPONENTS

3S-GTE

Water By-Pass Pipe

Oil Dipstick Guide

Water Pump

Thermostat
¢ Gasket

& Gasket
See page LU-18

Water Inlet

@ Non-reusable part CO1117,

5S-FE

Water By-Pass Pipe

Q

Thermostat

& Gasket

& Gasket

Water Inlet

€ Non-reusable part co1113




COOLING SYSTEM — Water Pump Co-1

REMOVAL OF WATER PUMP
(See page CO-10)

1. DRAIN ENGINE COOLANT (See page CO-6)
2. DISCONNECT RADIATOR HOSE FROM WATER INLET

3. REMOVE TIMING BELT
3S-GTE (See steps 1 to 25 on pages EM-26 to 31)
5S-FE (See steps 1 to 21 on pages EM-47 to 52)

4. (5S-FE)
REMOVE A/C COMPRESSOR IDLER PULLEY
(See steps 31 ((b) to (d)) on page EM-187)

5. REMOVE NO.2 IDLER PULLEY
3S-GTE (See step 27 on page EM-32)
5S-FE (See step 23 on page EM-52)

6. (5S-FE)
REMOVE TIMING BELT TENSION SPRING

7. (3S-GTE)
REMOVE OIL COOLER
(See steps 7 to 10 on pages EM-18 and 19)

8. REMOVE WATER PUMP AND WATER PUMP COVER
ASSEMBLY

(a) Remove the two nuts holding the water pump to the
water by-pass pipe.

c01132

Y - (b) Remove the three bolts in the sequence shown.

Qi §> 1 L] \3 (c) Pull out the water pump together with the water

) TN > =5 pump cover.

. k’(““‘f“{i 3 ‘ (d) Remove the gasket and two O-rings from the water
2 \;; WP ‘ pump and water by-pass pipe.

CO1139

9. SEPARATE WATER PUMP AND WATER PUMP
g COVER

3S-GTE Remove the three bolts, water pump and gasket from the
water pump cover.

10. REMOVE WATER INLET AND THERMOSTAT FROM
WATER PUMP COVER (See step 4 on page CO-14)

€01140




CO0-12 COOLING SYSTEM — Water Pump

C00877

INSPECTION OF WATER PUMP
INSPECT WATER PUMP

Turn the pulley and check that the water pump bearing
moves smoothly and quietly.

INSTALLATION OF WATER PUMP
(See page CO-10)

1.

€01140

New O-Ring New Gasket

€00887

INSTALL THERMOSTAT AND WATER INLET TO
WATER PUMP COVER
(See steps 1 and 2 on page CO-15)

ASSEMBLE WATER PUMP AND WATER PUMP
COVER

Install a new gasket and the water pump to the pump
cover with the three bolts.

Torque: 95 kg-cm (82 in.-Ib, 9.3 N-m)

INSTALL WATER PUMP AND WATER PUMP COVER
ASSEMBLY

(a) Install new O-ring and gasket to the water pump
cover.

(b) Install a new O-ring to the water by-pass pipe.



COOLING SYSTEM — Water Pump CO0-13

(c) Apply soapy water to the O-ring on the water by-
pass pipe.

(d) Connect the pump cover to the water by-pass pipe.
Do not install the nuts yet.

cona

(e) Install the water pump with the three bolts. Tighten

o) \ o) .
gi 3/ Qﬁj the bolts in the sequence shown.
l‘ 2 Torque:

AN ' ﬁ@\%‘,‘* 3S-GTE 80 kg-cm (69 in.-Ib, 8.0 N-m)
w&! N, 5S-FE 95 kg-cm (82 in.-Ib, 9.3 N-m)
ooo ‘\\’@/‘

2 o ~ A y
DY
\ 3
I -

(f) Install the two nuts holding the water pump cover to
the water by-pass pipe.
Torque:

3S-GTE 120 kg-cm (9 ft-ib, 12 N-m)
5S-FE 95 kg-cm (82 in.-lb, 9.3 N-m)

€01132

4. (3S-GTE)
INSTALL OIL COOLER
(See steps 2 to 5 on pages LU-21 and 22)

5. (5S-FE)
INSTALL TIMING BELT TENSION SPRING

6. [INSTALL NO.2 IDLER PULLEY
3S-GTE (See step 3 on page EM-35)
5S-FE (See step 3 on page EM-55)

7. (5S-FE)
INSTALL A/C COMPRESSOR IDLER PULLEY
(See step 13 ((b) to (e)) on page EM-221)

8. INSTALL TIMING BELT
3S-GTE (See steps 5 to 32 on pages EM-35 to 41)
bS-FE (See steps 5 to 26 on pages EM-55 to 60)

9. CONNECT RADIATOR HOSE TO WATER INLET

10. FiLL WITH ENGINE COOLANT (See page CO-7)



C0-14 COOLING SYSTEM - Thermostat

C00866

C00081

C00032

THERMOSTAT
REMOVAL OF THERMOSTAT

1.
2.
3.

DRAIN ENGINE COOLANT (See page CO-6)
DISCONNECT RADIATOR HOSE FROM WATER INLET

(3S-GTE)
DISCONNECT OIL DIPSTICK GUIDE FROM WATER
INLET (See step 8 on page LU-19)

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.

INSPECTION OF THERMOSTAT
INSPECT THERMOSTAT

HINT: The thermostat is numbered with the valve
opening temperature.

(a) Immerse the thermostat in water and gradually heat
the water.

(b) Check the valve opening temperature.

Valve opening temperature:
80 - 84°C (176 — 183°F)

If the valve opening temperature is not as specified, re-
place the thermostat.

(c) Check the vaive lift.

Valve lift:
8 mm (0.31 in.) or more at 95°C (203°F)

If the valve lift is less than specification, replace the ther-
mostat.

(d) Check that the valve spring is tight when the ther-
mostat is fully closed.

If necessary, replace the thermostat.



COOLING SYSTEM - Thermostat

Protrusion

C00937

C00966

INSTALLATION OF THERMOSTAT

1.

PLACE THERMOSTAT IN WATER PUMP
(a) Install a new gasket to the thermostat.

(b) Align the jiggle vaive of the thermostat with the
upper side of thestud bolt, and insert the thermostat

in the water pump.

HINT: The jiggle valve may be set within 5° of either

side of the precribed position.

INSTALL WATER INLET
install the water inlet with the two nuts.

Torque:
3S-GTE 80 kg-cm (69 in.-Ib, 7.8 N-m)
5S-FE 90 kg-cm (78 in.-ib, 8.8 N-m)

(3S-GTE)

CONNECT OIL DIPSTICK GUIDE TO WATER INLET
(See step 4 on page LU-22)

CONNECT RADIATOR HOSE TO WATER INLET
FILL WITH ENGINE COOLANT (See page CO-7)

START ENGINE AND CHECK FOR LEAKS

CO-15



CO-16 COOLING SYSTEM — Radiator

Radiator Cap

C00034

C00964

RADIATOR
CLEANING OF RADIATOR

Using water or a steam cleaner, remove any mud and dirt
from the radiator core.

NOTICE: If using a high pressure type cleaner, be
careful not to deform the fins of the radiator core. If
the cleaner nozzle pressure is 30 — 35 kg/cm? (427 - 498
psi, 2,942 - 3,432), keep a distance at least 40 —- 50 cm
(156.75 - 19.69 in.) between the radiator core and
cleaner nozzle.

INSPECTION OF RADIATOR

1.

INSPECT RADIATOR (WATER FILLER) CAP

Using a radiator cap tester, pump the tester and measure
the relief valve opening pressure.

Standard opening pressure:
0.75 - 1.05 kg/cm?
(10.7 - 14.9 psi, 74 - 103 kPa)

Minimum opening pressure:
0.6 kg/cm? (8.5 psi, 59 kPa)

If the opening pressure is less than minimum, replace the
radiator cap.

INSPECT COOLING SYSTEM FOR LEAKS

(a) Fill the radiator with coolant and attach a radiator
cap tester to the radiator (water filler) cap.

(b) Warm up the engine.

(¢) Pump it to 1.2 kg/cm? (17.1 psi, 118 kPa), check
that pressure does not drop.

If the pressure drops, check for leaks on the hoses, radi-
ator or water pump. If no external leaks are found, check
the heater core, cylinder block and head.



COOLING SYSTEM - Radiator CO-17

REMOVAL OF RADIATOR

No.1 Cooling
Fan Connector

No.1 Cooling Fan
(Engine)

Upper Radiator
Support Seal

No.2 Cooling
Fan Connector

Upper Radiator
Support Seal

Water Temp.
Sensor Connector
(w/ A/C) or

Water Temp. - j

Switch Connector

8L

LH Radiat
(w/0 A/C) Hose e
Lower Radiator ) Radiator
Support Seal

¢ O-Ring

Front Luggage
Under Cover

€ Non-reusable part €00385

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 FRONT LUGGAGE UNDER COVERS
3. DRAIN ENGINE COOLANT (See page CO-6)

4. REMOVE UPPER RADIATOR SUPPORT SEAL
Remove the seven clips and support seal.

€0Qo987




CO-18 COOLING SYSTEM - Radiator

C00975

C00973

€01155

€01028

5. DISCONNECT RADIATOR HOSES

6. REMOVE FRONT HOOD LOCK
Remove the two bolts and hood lock.

7. DISCONNECT RADIATOR COOLING FAN
CONNETORS

8. DISCONNECT WATER TEMPERATURE SENSOR
(w/A/C) or SWITCH (w/0 A/C) CONNECTOR

9. REMOVE RADIATOR AND COOLING FANS

(a) Remove the two bolts and upper support. Remove
the two upper supports.

(b) Remove the radiator and two cooling fan assembly.
(¢) Remove the two lower supports.

10. REMOVE NO.1 AND NO.2 COOLING FANS FROM
RADIATOR

Remove the three bolts and cooling fan. Remove the two
cooling fans.



COOLING SYSTEM - Radiator CO-19

INSTALLATION OF RADIATOR

(See page C0O-17)

1. INSTALL NO.1 AND NO.2 COOLING FANS TO
RADIATOR

Install the cooling fan with the three bolts. Install the two
cooling fans.

C01028

2. INSTALL RADIATOR AND COOLING FANS

(a) Place the two lower supports in position on the
body.

C00976

(b) Place the radiator and two cooling fan assembly in
position on the body.

5
—_— €01156

(c) Install the upper supports with the two bolts. Install
the two upper supports.

C00973

HINT: After installation, check that the rubber cushion
(A) of the supports are not depressed.

3. CONNECT WATER TEMPERATURE SENSOR (w/ A/C)
OR SWITCH (w/0o A/C) CONNECTOR

4. CONNECT RADIATOR COOLING FAN CONNECTORS

(A)

€01017




CO0-20 COOLING SYSTEM - Radiator

5. INSTALL FRONT HOOD LOCK
Install the hood lock with the two bolts.

C00975

6. CONNECT RADIATOR HOSES

7. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

8. FILL WITH ENGINE COOLANT (See page CO-7)
9. START ENGINE AND CHECK FOR LEAKS

C01106

10. INSTALL UPPER RADIATOR SUPPORT SEAL
Install the support seal with the seven clips.

C00994

11. INSTALL FRONT LUGGAGE UNDER COVERS



COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fans (w/ A/C))

co-21

ELECTRIC COOLING FANS
Radiator Cooling Fans (w/ A/C)
SYSTEM CIRCUIT

Ignition Switch

A/C Ampilifier

T le- VSV
1] o A/C Idie-Up VS

To A/C Pressure

Fuse Fuse Fuse ,
RAD FAN é CDS FAN } GAUGE o} Switch
30A 30A 7.5A To A/C Control
4 Assembly
No. 2 60—
No. 1 No. 2 Radigtor
;km Cooling Cooling Cooling Fan 7 .
50A Fan [ Fan (A/€) To Engine
Relay Relay (& ECT) ECU
FL Diode 3 8g—
ALT Fan No.3 | To A/C Magnet
120A ¥ Main A/C Cooling Clutch Relay
Relay Pressure Fan Ny——=
FL Switch Relay To A/C Thermistor
MAIN 10 1ad——
201 Water .
No. '1 Temp. 1 To A/C Thermistor
Battery Radiator Sensor n—
Cooling .
Fan To Igniter
L (Engine) 1
C01142
LOCATION OF RADIATOR COOLING FAN
COMPONENTS
Fan Main Relay
. | ("FAN MAIN")
No. 3 Cooling Fuse AM2 7.5A

Fan Relay
("FAN No. 3")

/No. 2 Cooling Fan Relay
| ("FAN No. 2")

—— Fuse Water
. ] RAD FAN 30A _ Temp.
No. 1 Cooling i Fuse Sensor A/C -
Fan Relay CDS FAN 30A Amplifier
("FAN No. 1) ==
fﬁ TN
>’W‘ A
FL \ U 0 /
FL AM1 50A N[\ ~/ /\
ALT 120A
No. 2 Radiator
Cooling Fan
g‘;\SSGE 7.5A (A7€)
' No. 1 Radiator
Cooling Fan
(Engine)

C01151




C0-22 COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fans (w/ A/C))

ON-VEHICLE INSPECTION

Low Temperature (Below 85°C (185°F))

1. TURN IGNITION SWITCH "ON”
Check that the cooling fans stops.

If not, check the cooling fan relays and water temperature
sensor, and check for a separated connector or severed
wire between the cooling fan relay and water tempera-
ture sensor.

C01122 CO1131

2. DISCONNECT RADIATOR WATER TEMPERATURE
SENSOR CONNECTOR

Check that the cooling fans rotates.

If not, check the fan main relay, cooling fan relays, A/C
amplifier, cooling fan and fuses, and check for a short
circuit between the cooling fan relay and water tempera-
ture sensor.

3. CONNECT RADIATOR WATER TEMPERATURE
SENSOR CONNECTOR

High Temperature (85 - 90°C (185 — 194°F))

4. START ENGINE

(a) Raise coolant temperature to 85 — 90°C (185 -
194°F).

(b) Check that the cooling fans rotates (at low speed).
If not, replace the water temperature sensor.

85 -90°C Low Speed

C01108 C01137

High Temperature (Above 90°C (194°F))

5. START ENGINE
(a) Raise coolant temperature to above 90°C (194°F).
(b) Check that the cooling fans rotates (at high speed).
If not, replace the water temperature sensor.

Above 90°C High Speed

INSPECTION OF RADIATOR COOLING FAN
COMPONENTS

1. INSPECT A/C AMPLIFIER FOR CIRCUIT

Disconnect the A/C amplifier connector, and check the
connector on the wiring harness side as shown in the
chart on the next page.

S-18-1




COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fans (w/ A/C)) CO0-23

Check for Tester connection Condition Specified valve

Continuity 3 - Ground - Continuity
Voltage 4 - Ground Ignition switch ON Battery voltage

85°C (185°F) Approx. 1.35 kQ
Resistance 9-156 Coolant temp. 90°C (194°F) Approx. 1.19 kQ

85°C (203°F) Approx. 1.05 kQ
Voltage 10 - Ground Ignition switch ON Battery voltage
Continuity 13 - Ground - Continuity

2. INSPECT FAN MAIN RELAY ("FAN MAIN")
(See page CH-18)

Check the relay in the same way as the Ignition Main
Relay.

Continuity INSPECT NO.1 COOLING FAN RELAY ("FAN NO.1")

A. Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

(b) Check that there is continuity between terminals 3
and 4.

If continuity is not as specified, replace the relay.

Ohmmeter

Continuity €00103

B. Inspect relay operation
(a) Apply battery voltage across terminal 1 and 2.

D (b) Using an ohmmeter, check that there is no conti-
Battery nuity between terminals 3 and 4.

If operation is not as specified, replace the relay.

S

Ohmmeter

No continuity CO0104

INSPECT NO.2 COOLING FAN RELAY ("FAN NO.2")

Ohmmeter

A. Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

(b) Check that there is continuity between terminals 3
and 4.

(c) Check that there is no continuity between terminals
3 and 5.

01123 If continuity is not as specified, replace the relay.

No continuity




CO-24

COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fans (w/ A/C))

Ohmmeter

oliNo continuity

Continuity

e @
Battery

C01124

Ohmmeter

Ohmmeter

2 C01125

Ohmmeter

Continuity

E) @®
Battery

C01126

Ohmmeter

ACO0536

CA ]| Ammeter

|
CEX"X)

No. 1

] S &

7

Battery

C01092

Inspect relay operation
(a) Apply battery voltage across terminal 1 and 2.

(b) Using an ohmmeter, check that there is no conti-
nuity between terminals 3 and 4.

(c¢) Check that there is continuity between terminals 3
and 5.

If operation is not as specified, replace the relay.

INSPECT NO.3 COOLING FAN RELAY ("FAN NO.3")

Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

(b) Check that there is no continuity between terminals
3and 5.

If continuity is not as specified, replace the relay.

inspect relay operation
(a) Apply battery voltage across terminal 1 and 2.

(b) Using an ohmmeter, check that there is continuity
between terminals 3 and 5.

If operation is not as specified, replace the relay.

INSPECT RADIATOR WATER TEMPERATURE
SENSOR

Using an ohmmeter, measure the resistance between the
terminals.

Resistance:
Approx. 1.35 kQ2 at 85°C (185°F)
Approx. 1.19 kQ at 90°C (194°F)
Approx. 1.05 kQ at 95°C (203°F)

If resistance is not as specified, replace the sensor.

INSPECT NO.1 AND NO. 2 RADIATOR COOLING FANS

(a) Connect battery and ammeter to the cooling fan
connector.

(b) Check that the cooling fan rotates smoothly, and
check the reading on the ammeter.

M/T 58-74A
A/T 88-108A

Standard amperage:



COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fans (w/ A/C)) CO-25

REMOVAL OF RADIATOR COOLING FANS

No.1 Cooling
Fan Connector

No.2 Cooling

Upper Radiator Fan Connector

Support Seal

No.2
Cooling Fan
(A/C)

Front

Luggage
Under Cover

C01016

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20 se-
conds 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 FRONT LUGGAGE UNDER COVERS

3. DISCONNECT UPPER RADIATOR SUPPORT SEAL
{See step 4 on page CO-17)

4. DISCONNECT RADIATOR COOLING FAN
CONNECTORS
5. REMOVE RADIATOR COOLING FANS

Remove the three bolts and cooling fan. Remove the two
- cooling fans.

C00974




CO0-26 COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fans (w/ A/C))

COMPONENTS

Fan Motor

Fan

Fan Shroud

C01002

DISASSEMBLY OF RADIATOR COOLING
FANS

1. REMOVE FAN
Remove the nut and fan.

C01001

2. REMOVE FAN MOTOR
Remove the three screws and fan motor.

C01000

ASSEMBLY OF RADIATOR COOLING FANS
1. INSTALL FAN MOTOR

2. INSTALL FAN



COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fans (w/ A/C)) C0-27

C00974

INSTALLATION OF RADIATOR COOLING
FANS

(See page CO-25)

1.

INSTALL RADIATOR COOLING FANS

Install the cooling fan with the three bolts. Install the two
cooling fans.

CONNECT RADIATOR COOLING FAN CONNECTORS

CONNECT UPPER RADIATOR SUPPORT SEAL
(See step 10 on page C0O-20)

CONNECT FRONT LUGGAGE UNDER COVERS

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY



CO-28 COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fan (w/0 A/C))

Radiator Cooling Fan (w/0 A/C)
SYSTEM CIRCUIT

Ignition Switch

Fuse
Fuse RAD FAN
AM2 2 30A
7.5A
FL Fan
ALT Main
No. 1 Wat
l,\:/ILAIN ) @ Radiator B] Te?'n‘:;
20L ¢ Cooling Switch

Fan

Battery

1H—

"
"

€01143

LOCATION OF RADIATOR COOLING FAN
COMPONENTS

, Fuse
Fan Main D D I:J\ AM2 7.5A
Relay - —c—
(”FAN MAIN") \Q\.:E //Fuse
[_J RAD FAN 30A
|
—

elions
@ =1l
gggl;ng Fan -] DQD; ‘&
("FAN No. 17) —
00 >

FL
ALT 120A

No. 1 Radiator
Cooling Fan

Water Temp.
Switch

C01152




COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fan (w/0 A/C)) CO-29

C01122 CO1127

CC01108 CO1128

Ohmmeter

AC0536

ON-VEHICLE INSPECTION
Low Temperature (Below 83°C (181°F))

1.

TURN IGNITION SWITCH “"ON”
Check that the cooling fan stops.

If not, check the cooling fan relays and water temperature
switch, and check for a separated connector or severed
wire between the cooling fan relay and water tempera-
ture switch.

DISCONNECT WATER TEMPERATURE SWITCH
CONNECTOR

Check that the cooling fan rotates.

If not, check the fan main relay, cooling fan relays, coo-
ling fan and fuses, and check for a short circuit between
the cooling fan relay and water temperature switch.

CONNECT WATER TEMPERATURE SWITCH
CONNECTOR

High Temperature (Above 93°C (199°F))

4.

START ENGINE

(@) Raise coolant temperature to above 93°C (199°F).
(b) Check that the cooling fan rotates.

If not, replace the water temperature switch.

INSPECTION OF RADIATOR COOLING FAN
COMPONENTS

1.

INSPECT FAN MAIN RELAY ("FAN MAIN")

(See page CH-18)

Check the relay in the same way as the Ignition Main
Relay.

INSPECT NO.1 COOLING FAN RELAY ("FAN NO.1")
(See page CO-23)

INSPECT RADIATOR WATER TEMPERATURE
SWITCH

(a) Using an ohmmeter, check that there is no conti-
nuity between the terminals when the coolant tem-
perature is above 93°C (199°F).

(b) Using an ohmmeter, check that there is continuity
between the terminals when the coolant tempera-
ture is below 83°C (181°F).

If continuity is not as specified, replace the switch.



CO0-30 COOLING SYSTEM - Electric Cooling Fans (Radiator Cooling Fan (w/0 A/C))

Ammeter 4. INSPECT NO.1 RADIATOR COOLING FAN
Cal (a) Connect battery and ammeter to the cooling fan
// (@) connector.
A ] (b) Check that the cooling fan rotates smoothly, and —
N — check the reading on the ammeter.
< e:/\ S} @
> Battery Standard amperage: M/T 58-74A
A/T 88-108A
\\
NN
co1118

REMOVAL OF RADIATOR COOLING FAN

REMOVE NO.1 RADIATOR COOLING FAN
(See page CO-25)

DISASSEMBLY AND ASSEMBLY OF
RADIATOR COOLING FAN

(See page CO-26)

INSTALLATION OF RADIATOR COOLING
FAN

INSTALL NO. 1 RADIATOR COOLING FAN
{See page CO-27)



COOLING SYSTEM - (Engine Compartment Cooling Fan (3S-GTE))

Electric Cooling Fans

CO-31

Engine Compartment Cooling Fan
(3S-GTE)

SYSTEM CIRCUIT

Ignition Switch Cooling
Fan ECU
AM1 e
IG1
AM2 G2
Fuse Fuse Fuse
AM2 VENT GAUGE
7.5A 20A 7.5A
FL ) Cooling Fan
AM1 (/ Cooling Warning Light
50A Fan
FL FL Relay 2
ALT ( AM2 9
120A 40A lgniti Engine 7
gnition Compartment . 5
FL Main ; Engine
Cooling
MAIN ( Relay Fan Compartment
2.0L Temp. Sensor
| — Fuse 6
Battery ECU-IG 7.5A 3
] 1
= — =
CO1144
LOCATION OF ENGINE COMPARTMENT
COOLING FAN COMPONENTS
Fuse Fuse
[j D E:.—J | AM2 7.5A ECU-IG 7.5A \ Fuse
D D‘:’ VENT 20A
—
e Ly . Cooling Fan
Q D [ P Engine Relay
= Compartment  ("ygNT”) il
DOD:J Temp. Sensor D@
— FL
-@D — AM1 50A \
Ignition Main
‘;‘ Relay
FL “: i1 ) S \ (IIIGNII)
AM2 40A > %

Fuse
GAUGE 7.5A

Cooling Fan
ECU

Engine Compartment
Cooling Fan

C01153




CO-32

Electric Cooling Fans
COOLING SYSTEM - (Engine Compartment Cooling Fan (3S-GTE))

C01122 CO1135

A
Disconnect

C01109 CO1136

C01157 CO1136

ON-VEHICLE INSPECTION
Low Temperature (Below 45.5°C (113.9°F))

1.

TURN IGNITION SWITCH “ON”
Check that the cooling fan stops.

If not, check the cooling fan relays and engine compart-
ment temperature sensor, and check for a separated con-
nector or severed wire between the cooling fan relay and
engine compartment temperature sensor.

DISCONNECT ENGINE COMPARTMENT
TEMPERATURE SENSOR CONNECTOR

Check that the cooling fan rotates.

If not, check the ignition main relay, cooling fan relays,
cooling fan ECU, cooling fan and fuses, and check for a
short circuit between the cooling fan relay and engine
compartment temperature sensor.

CONNECT ENGINE COMPARTMENT TEMPERATURE
SENSOR CONNECTOR

High Temperature (Above 62.5°C (144.5°F))

4.

START ENGINE

(a) Raise coolant temperature to above 62.5°C
(144.5°F).

(b) Check that the cooling fan rotates.

If not, replace the engine compartment temperature sen-
sor.



Electric Cooling Fans
COOLING SYSTEM - (Engine Compartment Cooling Fan (3S-GTE)) CO0-33

Wiring Harness Side

INSPECTION OF ENGINE COMPARTMENT
COOLING FAN COMPONENTS

1. INSPECT COOLING FAN ECU FOR CIRCUIT

1 3 Disconnect the cooling fan ECU connector, and check
the connector on the wiring harness side as shown in the
5 7 9 chart.
AE-10-1
Check for Tester connection Condition Specified valve
Continuity 1 - Ground - Continuity
Voltage 2 - Ground Ignition switch ON Battery voltage
Voltage 3 - Ground Ignition switch ON Battery voltage
20°C (68°F) Approx. 2.45 kQ
Resistance 5-6 Coolant temp. 57.5°C (135.5°F) Approx. 0.63 kQ
80°C (176°F) Approx. 0.32 kQ
Voltage 7 — Ground Ignition switch ON Battery voltage
Continuity 9 - Ground Ignition switch ON Battery voltage

Ohmmeter

C01134

Ammeter

© ®

Battery

CO1111

2. INSPECT IGNITION MAIN RELAY ("IGN")

(See page CH-18)

INSPECT COOLING FAN MAIN RELAY (“VENT”")

Check the relay the same way as for the No.1 Cooling

INSPECT ENGINE COMPARTMENT TEMPERATURE

Using an ohmmeter, measure the resistance between the

Approx. 2.45 kQ at 20°C (68°F)
Approx. 0.63 kQ at 57.5°C (135.5°F)
Approx. 0.32 kQ at 80°C (176°F)

If resistance is not as specified, replace the sensor.

3.
(See page C0O-23)
Fan Relay.

4,
SENSOR
terminals.
Resistance:

5.

INSPECT ENGINE COMPARTMENT COOLING FAN

(a) Connect battery and ammeter to the cooling fan
connector.

(b) Check that the cooling fan rotates smoothly, and
check the reading on the ammeter.

Standard amperage: 3.1-43A



Electric Cooling Fans

Cc0-34 COOLING SYSTEM - (Engine Compartment Cooling Fan (3S-GTE))

REMOVAL OF ENGINE COMPARMENT

COOLING FAN

No.2 Air Intake
Connector

e

No.1 Air Intake
Connector

&

RH Engine Hood
Side Panel

Engine Compartment
Cooling Fan

C01051

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20 se-
conds 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 ENGINE HOOD SIDE PANEL

3. REMOVE NO.1 AND NO.2 AIR INTAKE CONNECTORS
(See steps 4 and 5 on page TC-20)

4. DISCONNECT ENGINE COMPARTMENT COOLING
FAN CONNECTOR

5. REMOVE ENGINE COMPARTMENT COOLING FAN
Loosen the three bolts, and remove the cooling fan.

C00967




Electric Cooling Fans
COOLING SYSTEM - (Engine Compartment Cooling Fan (3S-GTE)) CO0-35

COMPONENTS

Steel Plate Bushing

Fan

Fan Shroud

C00990

DISASSEMBLY OF ENGINE COMPARTMENT
COOLING FAN

1. REMOVE FAN
Remove the nut and fan.

C00991

2. REMOVE FAN MOTOR
Remove the three screws and fan motor.

C00992

ASSEMBLY OF ENGINE COMPARTMENT
COOLING FAN

1. INSTALL FAN MOTOR
2. INSTALL FAN



Electric Cooling Fans
CO-36 COOLING SYSTEM — (Engine Compartment Cooling Fan (3S-GTE))

INSTALLATION OF ENGINE COMPARTMENT
COOLING FAN

(See page CO-34)

1. INSTALL ENGINE COMPARTMENT COOLING FAN
Install the cooling fan with the three bolts.

C00967

2. CONNECT ENGINE COMPARTMENT COOLING FAN
CONNECTOR

3. INSTALL NO.1 AND NO.2 AIR INTAKE
CONNECTORS
(See steps 10 and 11 on page TC-25)

4. INSTALL RH ENGINE HOOD SIDE PANEL

5. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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LU-2 LUBRICATION SYSTEM — Description

DESCRIPTION

A fully pressurized, fully filtered lubrication system has been adopted for this engine.

5S-FE 3S-GE
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Relief Valve \JO

il Cooler
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LUBRICATION SYSTEM — Description LU-3

3S-GTE

Qil Nozzle

Turbocharger

Relief Valve

Oil Filter

Oil Strainer Oil Cooler
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LU-4 LUBRICATION SYSTEM — Description

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. The oil pump itself is a trochoid type pump,
inside of which there is a drive rotor and a drive rotor. When the driven 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 is wide and is dis-
charged when the space in 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 by-pass closed, but when too much oil is being fed, the pressure becomes
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 built-in paper filter element. Particles of metal from wear, airborn
dirt, carbon and other impurities can get into the oil during use and could cause accelerated wear or seizing 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 that filter ele-
ment 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.



LUBRICATION SYSTEM — Troubleshooting LU-5
TROUBLESHOOTING
Problem Possible cause Remedy Page
Oil leakage Cylinder head, cylinder block or oil pump Repair as necessary
body damaged or cracked
Oil seal faulty Replace oil seal EM-165
LU-13
Gasket faulty Replace gasket
Low oil pressure Oil leakage Repair as necessary
Relief valve faulty Repair relief valve LU-9
Oil pump faulty Repair oil pump LU-9
Engine oil poor quality Replace engine oil LU-7
Crankshaft bearing faulty Replace bearing EM-148,174
Connecting rod bearing faulty Replace bearing EM-148,174
Qil filter clogged Replace oil filter LU-7
High oil pressure Relief valve faulty Repair relief vaive LU-9




LU-6

LUBRICATION SYSTEM — Oil Pressure Check

Recommended Viscosity (SAE):

< 5W-30 I l ]
 J T A
| 30 )
= HEN
SC=29 —18 —7 4 16 27 38
°F—20 ) 20 40 60 80 100

TEMPERATURE RANGE
ANTICIPATED BEFORE NEXT OIL CHANGE

LUO310

LU0402

i
;
1;/ LU0S16

LU0873

OIL PRESSURE CHECK

1.

CHECK OIL QUALITY

Check the oil for deterioration, entry of water, discoloring
or thinning.

If oil quality is poor, replace it.
Use the following API grade, recommended viscosity oils.

Europe 3S-GE and Australia SE, SF, SG or better
Europe 3S-GTE SF, SG or better
Others SD, SE, SF, SG or better

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.

REMOVE OIL PRESSURE SWITCH

(5S-FE, 3S-GE)
Remove the oil pressure switch.

(3S-GTE)
Using SST, remove the oil pressure switch.

SST 09816-30010

INSTALL OIL PRESSURE GAUGE

WARM UP ENGINE

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

CHECK OIL PRESSURE
Qil pressure:

At idling 0.3 kg/cm? (4.3 psi, 29kPa)
or more
2.5 — 5.0 kg/cm?

(36 — 71 psi, 245 — 490 kPa)

At 3,000 rpm

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



LUBRICATION SYSTEM — Replacement of Engine Oil and Oil Filter LU-7

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

NOTICE:

® 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 addi-
tion, used engine oil contains potentially harmful con-
taminants which may cause skin cancer.

® Care should be taken, therefore, when changing
engine oil to, minimize the frequency and length of
time your skin is exposed to used engine oil. Protec-
tive clothing and gloves, that cannot be penetrated by
oil, should be worn., The skin should be thoroughly
washed with soap and water, or use waterless hand
cleaner, to remove any used engine oil. Do not use
gasoline, thinners, or solvents.

e |n order to preserve the environment, used oil 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) (3S-GTE)
Remove the air duct from the alternator.

(b) Using SST, remove the oil filter.
SST 09228-06500

Luogses

{c) Check and clean the oil filter installation sh.r‘face.
(d) Apply clean engine oil to the gasket of a new oil filter.

LUO0498

(e) Lightly screw the oil filter into place, and tighten it
until the gasket contacts the seat.

(f) Using SST, tighten it an additional 3/4 turn.
SST 09228-06500

(@) (3S-GTE)
Reinstall the air duct to the alternator.

LU0480




LU-8

LUBRICATION SYSTEM — Replacement of Engine Oil and Qil Filter

3. FILL WITH ENGINE OiL

(@) Clean and install the oil drain plug with a new gasket.

Torque: 250 kg-cm (18 ft-lIb, 25 N'm)
(b) Fill with new engine oil.

Oil grade: See page LU-6
Capacity:
5S-FE (w/ Qil cooler)
Drain and refill
w/ Oil filter change

4.2 liters (4.4 US qts, 3.7 Imp.

w/o Qil filter change

3.8 liters (4.0 US qts, 3.3 Imp.
Dry fill 4.6 liters (4.9 US qts, 4.0 imp.

5S-FE (w/o Qil cooler)
Drain and refill
w/ Oil filter change

4.1 liters (4.3 US qts, 3.6 Imp.

w/o Oil filter change

3.7 liters (3.9 US qts, 3.3 Imp.
Dry fill 4.5 liters (4.8 Us qts, 4.0 Imp.

3S-GE, 3S-GTE
Drain and refill
w/ Oil filter change

3.9 liters (4.1 US qts, 3.4 Imp.

w/o Oil filter change

3.6 liters (3.8 US qts, 3.2 Imp.
Dry fill 4.3 liters (4.5 US qts, 3.8 Imp.

(c) Reinstall the oil filler cap.
4. START ENGINE AND CHECK FOR LEAKS
5. RECHECK ENGINE OIL LEVEL (See page LU-6)

qts)

qts)
qts)

qts)

qts)
qts)

qts)

qts)
qts)



LUBRICATION SYSTEM — Oil Pump LU-9

OIL PUMP

REMOVAL OF OIL PUMP

HINT: When repairing the oil pump, the oil pan and
strainer should be removed and cleaned.

Oil Pump
Oil Pump Pulley

Oil Pan Baffle Plate

- _ &—{55 (48 in.-Ib, 5.4) |
s

Oil Strainer

kg-cm {ft-Ib, N'-m) |: Specified torque
# Non-reusable part

& Gasket

LUo8gs

1. DRAIN ENGINE OIL (See page LU-7)

2. REMOVE STIFFENER PLATE
Remove the two bolts and stiffener plate.

LU0874

3. (3S-GTE)
DISCONNECT TURBOCHARGER OIL OUTLET HOSE
FROM OIL PAN

LU0S18




LU-10 LUBRICATION SYSTEM — Oil Pump

LUOB7S

SST

LU0246

Luogsg

LUO0SO1

LU0B30

4,

REMOVE OIL PAN
(a) Remove the dipstick.
(b) Remove the seventeen bolts and two nuts.

(c) Insert the blade of SST between the cylinder block
and oil pan, cut applied sealer and remove the oil pan.

SST 09032-00100

NOTICE:
® Do not use SST for the oil pump body side and rear
oil seal retainer.

e Be careful not to damage the oil pan flange.

REMOVE OIL STRAINER AND BAFFLE PLATE

Remove the two bolts, two nuts, oil strainer, baffle plate
and gasket.

REMOVE TIMING BELT

(5S-FE: See steps 1 to 12 on pages EM-33 to 37)
(3S-GE, 3S-GTE: See steps 1 to 17 on pages EM-45 to
49)

REMOVE NO. 1 NO. 2 IDLER PULLEYS, CRANKSHAFT
TIMING PULLEY AND OIL PUMP PULLEY

(5S-FE: See steps 13 to 16 on pages EM-37, 38)
(3S-GE, 3S-GTE: See steps 18 to 21 on page EM-50)

REMOVE OIL PUMP
(a) Remove the twelve bolts.

(b) Using a plastic faced hammer, remove the oil pump
by careful tapping the oil pump body.

(c) Remove the gasket.



LUBRICATION SYSTEM — Oil Pump

DISASSEMBLY OF OIL PUMP

LU-11

Driven Rotor

€ O-ring
Oil Pump Body Cover

& Oil Pump
Qil Seal

Relief Valve——%

& Crankshaft Pl
Front Oil Seal =

. =

Sprmg———————-__é

Retainer—-———@
Snap Ring——————&®

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

1.

LUQ900

REMOVE RELIEF VALVE
(a)
(b)

Using snap ring pliers, remove the snap ring.

Remove the retainer, spring and relief vaive.

LUO431

REMOVE DRIVE AND DRIVEN ROTORS

Remove the two bolts, pump body cover, O-ring, the drive
and driven rotors.

LU0903



LU-12

LUBRICATION SYSTEM — Oil Pump

LU0252

LuU08s81

Luog8s2

INSPECTION OF OIL PUMP

1.

INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If it doesn’t, replace the relief valve. If necessary, replace
the oil pump assembly.

INSPECT DRIVE AND DRIVEN ROTORS

Inspect rotor body clearance

Using a feeler gauge, measure the clearance between the
driven rotor and body.

Standard body clearance: 0.10 — 0.16 mMm
(0.0039 — 0.0063 in.)

Maximum body clearance: 0.20 mm (0.0079 in.)

If the body clearance is greater than maximum, replace the
rotors as a set. If necessary, replace the oil pump assemb-

ly.
Inspect rotor tip clearance

Using a feeler gauge, measure the clearance between the
drive and driven rotors. '

Standard tip clearance: 0.04 — 0.16 mm
(0.0016 — 0.0063 in.)

Maximum tip clearance: 0.20 mm (0.0079 in.)

If the tip clearance is greater than maximum, replace the
rotors as a set.



LUBRICATION SYSTEM — Oil Pump

LU-13

LU0893

LU0894

Drive Rotor

Driven Rotor @

LUOB9S

LUOS03

LUC431

REPLACEMENT OF OIL PUMP OIL SEAL

1. REMOVE OIL SEAL
Using a screwdriver, pry out the oil seal.

2. INSTALL OIL SEAL

(a) Using SST and a hammer, tap in a new oil seal to a
depth of approx. 1 mm (0.04 in) from the oil pump
cover edge.

SST 09620-30010 (09627-30010, 09631-00020)
(b) Apply MP grease to the oil seal lip.

REPLACEMENT OF CRANKSHAFT
FRONT OIL SEAL

(See page EM-165)

ASSEMBLY OF OIL PUMP
(See page EM-11)

1. INSTALL DRIVE AND DRIVEN ROTORS

(a) Place the drive and driven rotors into the pump body
with the marks facing the pump body cover side.

(b) Place a new O-ring on the pump body.

(c) Install the pump body cover with the two bolts.
Torque: 90 kg-cm (78 in.-Ib, 8.8 N'm)

2. INSTALL RELIEF VALVE

(a) Insert the relief valve, spring and retainer into the
pump body hole.

(b) Using snap ring pliers, install the snap ring.



LU-14

LUBRICATION SYSTEM — Oil Pump

LUO901

LU0889

Seal width approx.
5 mm (0.20 in.)

A ‘7 Groove

B Inside of hole

Cc

5 mm (0.20 in)

LU0420

INSTALLATION OF OIL PUMP
(See page LU-9)

1. INSTALL OIL PUMP

Install a new gasket and the oil pump with the twelve
bolts.

Torque: 80 kg-cm (69 in.-Ib, 7.8 N'm)
HINT: Each bolt length is indicated in the illustration.

Bolt length: Long boit 35 mm (1.38 in.)
Others 25 mm (0.98 in.)

2. INSTALL OIL PUMP PULLEY, CRANKSHAFT TIMING
PULLEY, NO. 1 AND NO. 2 IDLER PULLEYS
(5S-FE: See steps 1 to 4 on page EM-40)
(3S-GE, 3S5-GTE: See steps 1 to 4 on page EM-53)

3. INSTALL TIMING BELT
(5S-FE: See steps 5 to 17 on pages EM-40 to 44)
(3S-GE, 3S-GTE: See steps 4 to 24 on pages EM-53 to
58)

4. [INSTALL BAFFLE PLATE AND OIL STRAINER

Install a new gasket, the baffle plate and the oil strainer
with the two bolts and two nuts.

Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

5. INSTALL OIL PAN

(a) Remove any oil packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
oil pan and cylinder block.

e Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket
surfaces and sealing groove.

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

® Using a non-residual solvent, clean both sealing
surfaces.

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

(b) Apply seal packing to the oil pan as shown in the
illustration.

Seal packing: Part No. 08826-00080 or equivalent

o Install a nozzle thathascuttoa3 — 5 mm (0.12 —
0.20 in) opening.

HINT: Avoid applying an excessive amount to the sur-
face. Be particularly careful near oil passages.

® Parts must be assembled within 5 minutes of
application. Otherwise the material must be
removed and reapplied.

® Immediately remove nozzle from the tube and
reinstall cap.



LUBRICATION SYSTEM — Oil Pump LU-15

{c) Install the oil pan with the seventeen bolts and four
nuts.

Torque: 55 kg-cm (48 in.-Ib, 5.4 N'm)
(d) Install the dipstick.

LUOB75

6. (3S-GTE)
CONNECT TURBOCHARGER OIL OUTLET HOSE TO
OiL PAN

LU0918

7. INSTALL STIFFENER PLATE
Install the stiffener plate with the two bolts.
Torque: 380 kg-cm (27 ft-1b, 37 N°'m)

LUOB74

8. FILL WITH ENGINE OIL (See page LU-8)
9. START ENGINE AND CHECK FOR LEAKS
10. RECHECK ENGINE OIL LEVEL (See page LU-6)



LU-16 LUBRICATION SYSTEM — Oil Cooler

OIL COOLER (5S-FE, 3S-GE)
COMPONENTS

[80 (69 in.-Ib, 7.8) |

Qil Cooler

Relief Valve

Oil Filt
I Fiter Plate Washer

Water By-Pass
Hose

Water By-Pass Pipe
Heat Protector

[kg-cm (ft-Ib, N'm) |: Specified torque (6S-FE Only)

@ Non-reusable part LU0943

REMOVAL OF OIL COOLER
1. DRAIN ENGINE COOLANT (See page CO-6)

2. REMOVE ALTERNATOR

3. REMOVE EXHAUST MANIFOLD
(6S-FE: See step 3 on page EM-65)
(3S-GE: See step 9 on page EM-110)

4. REMOVE OIL FILTER (See page LU-7)

5. (5S-FE)
REMOVE WATER BY-PASS HOSE HEAT PROTECTOR

Remove the bolt, two nuts and heat protector.

LUO91 1




LUBRICATION SYSTEM — Oit Cooler LU-17

6. DISCONNECT WATER BY-PASS HOSES FROM OIL
COOLER

Disconnect the two water by-pass hoses.

LU0907

7. REMOVE OIL COOLER
{a) Remove the nut.

{b) Remove the relief valve, plate washer, oil cooler and
gasket.

(c) Remove the O-ring from the oil cooler.

LUOS12

INSPECTION OF OIL COOLER

1. INSPECT RELIEF VALVE
Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the relief valve.

2
| [T

LUOBS6

— 2. INSPECT OIL COOLER
] Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.

LU08S7




LU-18 LUBRICATION SYSTEM — Oil Cooler

LU0S02

LUOS13

LU0S07

LU0911

INSTALLATION OF OIL COOLER
(See page LU-16)

1.

© ® N o®

INSTALL OIL COOLER
{a) Install a new O-ring to the oil cooler.

(b) Apply a light coat of engine oil on the threads and
under the head of the relief valve.

{c) Install the oil cooler with the plate washer and relief
valve.

Torque: 800 kg-cm (58 ft-lb, 78 N'm)
(d) Install the nut.
Torque: 80 kg-cm (69 in.-ib, 7.8 N'm)

CONNECT WATER BY-PASS HOSES
Connect the two water by-pass hoses.

(5S-FE)
INSTALL WATER BY-PASS HOSE HEAT PROTECTOR

Install the heat protector with the bolt and two nuts.

INSTALL OIL FILTER (See page LU-7)

INSTALL EXHAUST MANIFOLD
(5S-FE: See step 26 on page EM-96)
(3S-GE: See step 24 on pages EM-135, 136)

INSTALL ALTERNATOR

FILL WITH ENGINE COOLANT (See page CO-6)
START ENGINE AND CHECK FOR LEAKS
CHECK ENGINE OIL LEVEL (See page LU-6)



LUBRICATION SYSTEM — Oil Cooler LU-19

OIL COOLER (3S-GTE)
COMPONENTS

& Gasket

Oil Filter

Relief Valve

Oil Cooler
® Gasket

Oil Cooler Bracket

Oil Cooler O-Ring
Water By-Pass

Hose

Water By-Pass Pipe

[kg-cm {ft-Ib, N-m) |: Specified torque
@ Non-reusable part

LU0S24

REMOVAL OF OIL COOLER
1. DRAIN ENGINE COOLANT (See page CO-6)

2. REMOVE ALTERNATOR
3. REMOVE OIL FILTER (See page LU-7)

4. DISCONNECT WATER BY-PASS HOSE FROM OiIL
COOLER

LU0925




LU-20

LUBRICATION SYSTEM — Oil Cooler

LU0926

LU0S27

LUO928

Push

LU0933

/
4

g

J A\

LU0942

5.

6.

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.

(d) Remove the bolt, and disconnect the water by-pass
pipe from the oil cooler bracket.

REMOVE OIL COOLER BRACKET
(a) Remove the four bolts and oil cooler bracket.
(b} Remove the two O-rings from the oil cooler.

INSPECTION OF OIL COOLER

1.

INSPECT RELIEF VALVE
Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the relief valve.

INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.



LUBRICATION SYSTEM — Oil Cooler LU-21

INSTALLATION OF OIL COOLER
(See page LU-19)

@ 1. INSTALL OIL COOLER BRACKET
\ {a) Install two new O-rings to the oil cooler bracket.

LU0820

(b) Apply a light coat of engine oil on the small O-ring.

LU0S21

{c) Install the oil cooler bracket with the four bolts.
Torque: 80 kg-cm {69 in.-lb, 7.8 N'm)

LU0928

2. INSTALL OIL COOLER
(a) Install a new O-ring to the oil cooler.

LU0919

{b) Temporarily install the water by-pass pipe with the
bolt.

LU0929




LU-22 LUBRICATION SYSTEM — Oil Cooler

LU0g22

\ LU0830

LU0925

® N ® o &

(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.
Torque: 800 kg-cm (58 ft-lIb, 78 N'm)

() Tighten the two nuts holding the oil cooler to the
water by-pass pipe.

Torque: 120 kg-cm (9 ft-lb, 12 N'm)

(g) Tighten the bolt holding the water by-pass pipe to oil
cooler bracket.

Torque: 180 kg-cm (13 ft-lb, 18 N'm)

CONNECT WATER BY-PASS HOSE TO OIL COOLER

INSTALL OIL FILTER (See page LU-7)

INSTALL ALTERNATOR

FILL WITH ENGINE COOLANT (See page CO-6)
START ENGINE AND CHECK FOR LEAKS
CHECK ENGINE OIL LEVEL (See page LU-6)



LU-18 LUBRICATION SYSTEM - Oil Cooler (3S-GTE)
OIL COOLER (3S-GTE)
COMPONENTS
¢ O-Ring Plate Washer
Qil Cooler
oo fi

[
[
\ ) \
¢ O,

& Gasket
S

W\ A C A®

B g S L

) a’% iq b O X’\ \ Oil Filter
orcoge, 2/ /‘ e Q) ——
Hose

Water By-Pass Pipe

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

%
& Gasket

\

Oil Cooler Bracket

LU1073

REMOVAL OF OIL COOLER

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20 se-
conds 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.

DRAIN ENGINE COOLANT (See page CO-6)
REMOVE ENGINE UNDER COVERS
REMOVE RH ENGINE HOOD SIDE PANEL

o & w BN

REMOVE NO.1 AIR INTAKE CONNECTOR
(See step 4 on page TC-20)

6. REMOVE A/C COMPRESSOR WITHOUT
DISCONNECTING HOSES
(See steps 10 to 12 on pages TC-21 and 22)

7. REMOVE OIL FILTER (See page LU-7)

Y.



LUBRICATION SYSTEM - Oil Cooler (3S-GTE) ' LU-19

8. DISCONNECT OIL DIPSTICK GUIDE FROM WATER

\)/ \) \ INLET

LU1050

9. DISCONNECT WATER BY-PASS HOSE FROM OIL

o ) L COOLER

LU1051

10. REMOVE OiL COOLER
(a) Remove the relief valve and plate washer.
(b) Remove the two nuts, oil cooler and gasket.
(c) Remove the O-ring and gasket from the oil cooler.

LU1052

(d) Remove the bolt, and disconnect the water by-pass
pipe from the oil cooler bracket.

LU1053

11. REMOVE OIL COOLER BRACKET
(a) Remove the four bolts and oil cooler bracket.
(b) Remove the two O-rings from the oil cooler.




LU-20 LUBRICATION SYSTEM - Oil Cooler (3S-GTE)

INSPECTION OF OIL COOLER

1. INSPECT RELIEF VALVE
Push the valve with a wooden stick to check if it is stuck.

‘ Push If stuck, replace the relief valve.

<~

L0833

2. INSPECT OIL COOLER
Check the oii cooler for damage or clogging.
If necessary, replace the oil cooler.

/AN

g UF

JUJ LT

ﬁ—\L

LU0942

INSTALLATION OF OIL COOLER
(See page LU-18)

1. INSTALL OIL COOLER BRACKET
(a) Install two new O-rings to the oil cooler bracket.

% / O O-Ring

LU0920

(b) Apply a light coat of engine oil on the small O-ring.

LU0921

(¢) Install the oil cooler bracket with the four bolts.
Torque: 80 kg-cm (69 in.-lb, 7.8 N-m)

LU1054




LUBRICATION SYSTEM - Oil Cooler (3S-GTE) LU-21

New Gasket

LU1055

tU1057

LU1058

LU1059

LU1060

2.

INSTALL OIL COOLER
(a) Install new O-ring and gasket to the oil cooler.

(b) Temporarily install the water by-pass pipe with the
bolt.

(c) Apply a light coat of engine oil on the threads and
under the head of the relief valve.

(d) Place a hew gasket on the water by-pass pipe.

(e) Temporarily install the oil cooler with the plate
washer, relief valve and two nuts.

(f) Tighten the relief valve.
Torque: 800 kg-cm (58 ft-1b, 78 N-m)

(g) Tighten the two nuts holding the oil cooler to the
water by-pass pipe.

Torque: 120 kg-cm (9 ft-Ib, 12 N-m)

(h) Tighten the boit holding the water by-pass pipe to
oil cooler bracket.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)



LU-22 LUBRICATION SYSTEM - Oil Cooler (3S-GTE)

3. CONNECT WATER BY-PASS HOSE TO OIL COOLER

LU1051

4. INSTALL OIL DIPSTICK GUIDE TO WATER INLET

LU1050

5. INSTALL OIL FILTER (See page LU-7)

6. INSTALL A/C COMPRESSOR
(See steps 3 to b on pages TC-23 and 24)

7. INSTALL NO.1 AIR INTAKE CONNECTOR
(See step 10 on page TC-25)

8. INSTALL RH ENGINE HOOD SIDE PANEL

9. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

10. FILL WITH ENGINE COOLANT (See page CO-7)
11. START ENGINE AND CHECK FOR LEAKS

12. CHECK ENGINE OIL LELEL (See page LU-6)

13. INSTALL ENGINE UNDER COVERS



LUBRICATION SYSTEM — Oil Nozzles LU-23

OIL NOZZLES (3S-GTE)
COMPONENTS

Crankshaft

REMOVAL OF OIL NOZZLES

1. REMOVE CRANKSHAFT
(5S-FE: See pages EM-149 to 155)
(3S-GE, 3S-GTE: See pages EM-175 to 181)

2. REMOVE OIL NOZZLES (WITH RELIEF VALVES)

Using a 5 mm hexagon wrench, remove the bolt and oil
nozzle. Remove the four oil nozzles.

5 mm Hexagon

_ Wrench LU0577

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.

LUOB14

INSTALLATION OF OIL NOZZLES

1. INSTALL OIL NOZZLES (WITH RELIEF VALVES)

Using a 5 mm hexagon wrench, install the oil nozzle with
the bolt. Instali the four oil nozzles.

Torque: 93 kg-cm (81 in.-lb, 9.1 N'm)

2. INSTALL CRANKSHAFT
(6S-FE: See pages EM-169 to 173)

5 mm Hexagon } _ ) )
— Wrench Lwosss (35-GE, 3S-GTE: See pages EM-193 to 197)
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1G-2

IGNITION SYSTEM - Precautions, Troubleshooting

Check Connector

Tachometer

Terminal +B\S

ST0804

PRECAUTIONS

1.

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 IGS of
the check connector.

With a tachometer connected to the system, connect
the power source probe of the tachometer to service
terminal + B of the engine compartment relay box.

As some tachometers are not compatible with this ig-
nition system, we recommend that you confirm the
compatibility of yours 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
Problem Possible cause Remedy Page
Engine will not start/ Incorrect ignition timing Reset timing
?ard to start Ignition problems
cranks ok} e ignition coil Inspect coil IG-10
® igniter Inspect igniter
® Distributor Inspect distributor 1IG-11
® High-tension cords Inspect high-tension cords IG-6
Ignition wiring disconnected or broken Inspect wiring
Rough idle or stalls Spark plug faulty Inspect plugs 1G-7
Ignition wiring faulty Inspect wiring
Incorrect ignition timing Reset timing EM-22, 23
Ignition problems
® Ignition coil Inspect coil 1G-10
® |gniter Inspect igniter
® Distributor Inspect distributor 1G-11
® High-tension cords Inspect high-tension cords IG-6
Engine hesitates/ Spark plug faulty inspect plugs IG-7
poor acceleration Ignition wiring faulty Inspect wiring
Incorrect ignition timing Reset timing EM-22, 23
Engine dieseling Incorrect ignition timing Reset timing EM-22, 23
(runs after ignition
switch is turned off)
Muffler explosion Incorrect ignition timing Reset timing EM-22, 23
{after fire) all the time
Engine backfires Incorrect ignition timing Reset timing EM-22, 23
Poor gasoline mileage Spark plug faulty Inspect plugs 1G-7
Incorrect ignition timing Reset timing EM-22, 23
Engine overheats Incorrect ignition timing Reset timing EM-22, 23




1G-4 IGNITION SYSTEM — ignition System Circuit

IGNITION SYSTEM CIRCUIT

5S-FE
Ignition Switch
AM2 Ignition Coil
G2
E\%\AZ \S'Bark Plug Cap and Rotor
30 A dl
:ALAIN To Tachometer
20L Firing Order: Signal Rotor
1-3-4-2

Rl
Coir” @ﬂ]

GS NE G
ECU 4
3S-GE and 3S-GTE .
Ignition Switch
AM2 Ignition Coil
IG2

FL
AM2 Spark Plug Cap and Rotor
30 A ~

—
FL J

AIN

l;/l.o N To Tachometer

Firing Order: Signal Rotor

O RO

Battery
Pickup [@T
Coil [—
\ O O
GESNE Gi G2

1IG1311
1G1334

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 func-
tions (rpm, intake air volume, eng. temperature, etc.) the
microcomputer (ECU) triggers the spark at precisely the
right 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 — 2 seconds at a time.

If spark does not occur, perform the test as follows:

SPARK TEST

NO
CHECK CONNECTION OF IGNITION COIL, | Connect securely.
IGNITER AND DISTRIBUTOR CONNECTORS BAD

OK
CHECK RESISTANCE OF HIGH-TENSION Replace the cord(s).
CORD (See page 1G-6) BAD
Maximum resistance: 25k{) per cord

OK
CHECK POWER SUPPLY TO IGNITION Check wiring between ignition switch
COIL AND IGNITER BAD to ignition coil and igniter.

1. Turn ignition switch to ON.
2. Check that there is battery voltage at
ignition coil positive (+) terminal.

OK

CHECK RESISTANCE OF IGNITION COIL ‘ Replace the ignition coil.

(See page 1G-10) BAD

Resistance (Cold): Primary 0.40 - 0.50 O
Secondary 10.2 — 13.8 k()

{ OK

CHECK RESISTANCE OF SIGNAL Replace the distributor housing
GENERATOR (PICKUP COIL) BAD assembly.
(See page 1G-12)
Resistance:
5S-FE 170 — 210 Q
3S-GE, 3S-GTE G1 -G = 140 — 180 O
G2-G £ 140 - 180 Q
NE — G © 180 — 220 ()

OK
CHECK AIR GAP OF DISTRIBUTOR Replace the distributor housing
{See page 1G-11) BAD assembly.
Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)
OK
CHECK IGT SIGNAL FROM ECU Check wiring between ECU, distributor
(See pages 49, 65, 81 or 97) BAD and igniter, only then try another ECU.
OK

TRY ANOTHER IGNITER




IG-6

IGNITION SYSTEM — On-Vehicle Inspection

1G0863

Ohmmeter

1G1244

INSPECTION OF HIGH-TENSION CORDS

1.

(3S-GTE)
REMOVE INTERCOOLER
(See steps 4 to 6 on page TC-9)

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.

DISCONNECT HIGH-TENSION CORD FROM IGNITION
CoiL

REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH-TENSION CORDS

INSPECT HIGH-TENSION CORD RESISTANCE

Using an ohmmeter, measure the resistance without dis-
connecting the distributor cap.

Maximum resistance: 25 k{) per cord

If the resistance is greater than maximum, check the ter-
minals. If necessary, replace the high-tension cord and/or

distributor cap.

REINSTALL DISTRIBUTOR CAP

RECONNECT HIGH-TENSION CORD TO IGNITION
COIL

RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS

(3S-GTE)
REINSTALL INTERCOOLER
(See steps 11 to 13 on page TC-16)



IGNITION SYSTEM — On-Vehicle Inspection 1G-7

1G0864

1G0152

1G0148

A

1G0657 1G0658

INSPECTION OF SPARK PLUGS

(Conventional Type)

1.

DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

REMOVE SPARK PLUGS

Using SST, remove the spark plug.

SST 09155-16100

CLEAN SPARK PLUGS

Using a spark plug cleaner or wire brush, clean the spark
plug.

VISUALLY INSPECT SPARK PLUGS

Check the spark plug for electrode wear, thread damage
and insulator damage.

If abnormal, replace the plugs.

Recommended spark plug:
BS-FE ND K16R-U11
NGK BKR5BEYA-11

3S-GE ND K20R-U
NGK BKR6EYA

ADJUST ELECTRODE GAP

Carefully bent the outer electrode to obtain the correct
electrode gap.

Correct electrode gap: 5S-FE 1.1 mm (0.043 in.)
3S-GE 0.8 mm (0.031 in.)

INSTALL SPARK PLUGS

Using SST, install and torque the spark plug.
SST 09155-16100

Torque: 180 kg-cm (13 ft-lb, 18 N-m)

RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS



IG-8 IGNITION SYSTEM — On-Vehicle Inspection

Ground o147

1G1332

1G0148

1G0316

(Platinum Tipped Type)

NOTICE:
® Never use a wire brush for cleaning.

® Never attempt to adjust gap on used piug.

o Spark plugs should be replaced every 60,000 miles
(100,000 km)

(3S-GTE)
REMOVE INTERCOOLER
(See steps 4 to 6 on page TC-9)

DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS
INSPECT ELECTRODE

Using a megger (insulation resistance meter), measure the
insulation resistance.

Standard insulation resistance: More than 10M ()
If less than 10 M), proceed to step 4.

HINT: If a megger is not available, the following simple
method of inspection provides fairy accurate results.

[Simple method]

® Quickly race the engine to 4,000 rpm five times.
® Using SST, remove the spark plug.

SST 09155-16100

® Visually inspect the spark plugs.
if the electrode is dry . . . Okay
If the electrode is wet . .. Proceed to step 5

REMOVE SPARK PLUGS
Using SST, remove the spark plug.
SST 09155-16100

VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread or insulator damage.
If abnormal, replace the plug.

Recommended spark plugs:
ND PK20R8
NGK BKR6EP8



IGNITION SYSTEM — On-Vehicle Inspection 1G-9

6. INSPECT ELECTRODE GAP
Maximum electrode gap: 1.0 mm (0.39 in))
If the gap is greater than maximum, replace the plug.

|
0.8 mm Correct electrode gap of new plug: 0.8 mm
(0.031 in.)

If adjusting the gap of a new plug, bend only the base of
the ground electrode, do not touch the tip.

1G03171G0151

7. CLEAN SPARK PLUGS

If the electrode has traces of wet carbon, allow it to dry
and then clean with a spark plug cleaner.

Air pressure: Below 6 kg/cm? (85 psi, 588 kPa)
Duration: 20 seconds or less

HINT: If there are traces of oil, remove it with gasoline
before using the spark plug cleaner.

160152

8. INSTALL SPARK PLUGS
Using SST, install and torque the spark plug.
SST 09155-16100
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

VK SST ’\&/\“ { 161332

9. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS

10. (3S-GTE)
REINSTALL INTERCOOLER
(See steps 11 to 13 on page TC-16)



1G-10 IGNITION SYSTEM — On-Vehicle Inspection

Ohmmeter

1G1149

Ohmmeter

Terminal

High-Tension

161150

INSPECTION OF IGNITION COIL

1.
2.

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 ()

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): 10.2 — 13.8 k()

If the resistance is not as specified, replace the ignition
coil.

RECONNECT HIGH-TENSION CORD
RECONNECT IGNITION COIL CONNECTOR



IGNITION SYSTEM — On-Vehicle Inspection IG-11

NE Pickup

Feeler Gauge
1G1171

G Pickup

iG1172

Feeler Gauge

1G1329

G1 and G2 Pickup

1G1330

INSPECTION OF DISTRIBUTOR

1.
2.
3.

DISCONNECT DISTRIBUTOR CONNECTOR
REMOVE DISTRIBUTOR CAP
REMOVE ROTOR

INSPECT AIR GAP
(5S-FE)

Using SST (G pickup) and a feeler gauge (NE pickup),
measure the air gap between the signal rotor and pickup
coil projection.

SST 09240-00020 for G pickup
Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)

If the air gap is not as specified, replace the distributor
housing assembly.

(3S-GE, 3S-GTE)

Using SST (G1 and G2 pickup) and a feeler gauge (NE
pickup). measure the air gap between the signal rotor and
pickup coil projection.

SST 09240-00020 for G1 and G2 pickup

Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)

If the air gap is not as specified, replace the distributor
housing assembly.



1G-12 IGNITION SYSTEM — On-Vehicle Inspection

1G1173

1G1331

5.

INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE

(5S-FE)

Using an ohmmeter, measure the resistance between ter-
minals (Gand GS , NE and G ©).

Pickup coil resistance (Cold): 170 — 210 ()

If the resistance is not as specified, replace the distributor
housing assembly.

(3S-GE, 38-GTE)

Using an ohmmeter, measure the resistance between ter-
minals.

Pickup coil resistance (Cold):
Gl1toG S 140 — 180 ()
G2toGS 140 -— 180 Q
NEtoG © 180 — 220 Q

If the resistance is not as specified, replace the distributor
housing assembly.

REINSTALL ROTOR
REINSTALL DISTRIBUTOR CAP
RECONNECT DISTRIBUTOR CONNECTOR

IGNITER
(See procedure Spark Test on page 1G-5)



IGNITION SYSTEM — Distributor 1G-13

DISTRIBUTOR
COMPONENTS

58-FE

€ Non-reusable part

3S-GE, 3S-GTE

Rotor

Distributor Housing
Assembly

Distributor Housing
Assembly

1G12151G1321

REMOVAL OF DISTRIBUTOR
1. DISCONNECT DISTRIBUTOR CONNECTOR

2. DISCONNECT HIGH-TENSION CORDS

3. REMOVE DISTRIBUTOR

(a) Remove the two hold-down bolt{s), and pull out the
distributor.
(b) Remove the O-ring from the distributor housing.

1G1275




IG-14 IGNITION SYSTEM — Distributor

1G1316 1G0648

1G1105

1G1155

INSTALLATION OF DISTRIBUTOR

1.

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 alight 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 hold-down bolt(s).

CONNECT HIGH-TENSION CORDS
Firingorder: 1 —3—4-—2

CONNECT DISTRIBUTOR CONNECTOR

ADJUST IGNITION TIMING
(See pages EM-22, 23)
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STARTING SYSTEM

Page
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ST-2 STARTING SYSTEM — Troubleshooting, Starting System Circuit

TROUBLESHOOTING

Problem Possible cause Remedy Page
Engine will not crank Battery charge low Check battery specific gravity CH-3
Check or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Neutral start switch faulty (A/T) Adjust or repair switch
Fusible link blown Replace fusible link
Starter faulty Repair starter ST-3
Ignition switch faulty Replace ignition switch
Engine cranks slowly Battery charge low Check battery specific gravity CH-3
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter ST-3
Starter keeps running| Starter faulty Repair starter ST-3
Ignition switch faulty Replace ignition switch
Short in wiring Repair wiring
Starter spins-engine Pinion gear teeth broken or starter faulty| Repair starter ST-3
will not crank Flywheel teeth broken Replace flywheel

STARTING SYSTEM CIRCUIT

Ignition Switch
ST1

AM1 (40 A)

ALT (100 A) Fusible Link

Main (2.0 L)

Terminal 50
Terminal 30

Battery

Terminal C

Starter

ST0766




STARTING SYSTEM — Starter

ST-3

STARTER

COMPONENTS
1.0 kw Type
Idle Gear Compression Spring
Starter Housing Bearing Clutch Shaft
Compression Spring g}ﬁ;ir Steel Ball
Pinion Gear
4 Snap Ring / 2 l

©@

mmmrmm

Return Spring

1.4 kw Type

Beating Retainer
Spring Retainer
Front Bearing

Field Frame (Field Coil)
Rear Bearing

Armature

Magnetic Switch

Idle Gear

Bearing Clutch Shaft

Pinion Gear
Starter Housing Compression Spring Steel Ball
o Starter
- Clutch

Compression Spring

Pinion Gear

4 Snap Ring

Y R

Bearing Retainer

Field Frame (Field Coil)
Rear Bearing

Armature

Magnetic Switch

Return Spring

Spring Retainer “,'*\f,_-’ :

2

Front Bearing R
. Brush Holder

End Cover

Brush Holder

4 O-Ring

End Cover

ST0421
ST0422




ST-4 STARTING SYSTEM — Starter

S§T0232 ST0233

$T0407

S$T0408

ST0424

DISASSEMBLY OF STARTER
(See page ST-3)

1. REMOVE FIELD FRAME AND ARMATURE

(al Remove the nut, and disconnect the lead wire from
the magnetic switch terminal.

(b) Remove the two through bolts, and pull out the field
frame together with the armature.

() (1.4 kw Type)
Remove the O-ring.

2. REMOVE STARTER HOUSING, CLUTCH
ASSEMBLY AND GEARS

(a) Remove the two screws.

(b) Remove the following parts from the magnetic
switch:

(1.0 kw Type)

(1)

Starter housing and clutch assembly

(2) Return spring

(3) Bearing

(4) idle gear

(1.4 kw Type)

(1) Starter housing and clutch assembly
(2) Return spring

(3) Pinion gear

(4) Bearing

(5) Idler gear

3. REMOVE STEEL BALL

Using a magnetic finger, remove the steel ball from the
clutch shaft hole.



STARTING SYSTEM — Starter ST-5

$T0235

$T0236

ST0012

S§T0011

4,

REMOVE BRUSH HOLDER

{a) Remove the two screws and end cover from the field
frame.

(b) (1.4 kw Type)
Remove the O-ring

(c) Using a screwdriver, hold the spring back and dis-
connect the brush from the brush holder. Disconnect
the four brushes, and remove the brush holder.

REMOVE ARMATURE FROM FIELD FRAME

INSPECTION AND REPAIR OF STARTER

Armature Coil

1.

INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity bet-
ween the segments of the commutator.

If there is no continuity, replace the armature.

INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there is no continuity bet-
ween the commutator and armature coil core.

If there is continuity, replace the armature.

Commutator

1.

INSPECT COMMUTATOR FOR DIRTY AND
BURNT SURFACE

If the surface is dirty or burnt, correct with sandpaper (No.
400) or on a lathe.



ST-6

STARTING SYSTEM — Starter

@
mjal

ST0013

ST0040

ST0015

STO016

2.

INSPECT COMMUTATOR FOR RUNOUT

(@) Place the commutator on V-blocks.

(b) Using a dial indicator, measure the circuit runout.
Maximum circuit runout: 0.05 mm (0.0020 in.)

If the circuit runout is greater than maximum, correct it on
a lathe.

INSPECT COMMUTATOR DIAMETER
Using calipers, measure the diameter.

Standard diameter: 30.0 mm (1.142 in.)
Minimum diameter: 29.0 mm (1.181 in.)

INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of foreign
material. Smooth out the edges.

Standard undercut depth: 0.6 mm (0.024 in.)
Minimum undercut depth: 0.2 mm (0.008 in.)

If the undercut depth is less than minimum, correct it with
a hacksaw blade.

Field Coil (Field Frame)

1.

INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity bet-
ween the lead wire and field coil brush lead.

If there is no continuity, replace the field frame.

INSPECT FIELD COIL FOR GROUND

Using an ohmmeter, check that there is no continuity bet-
ween the field coil end and field frame.

If there is continuity, replace the field frame.



STARTING SYSTEM — Starter ST-7

ST0017 STO018

ST0019

§T0062

§T0507

Brushes

INSPECT BRUSH LENGTH

Using calipers, measure the brush length.

Standard length:
1.0 kw type 13.5 mm (0.531 in.)
1.4 kw type 15.5 mm (0.610 in.)
Minimum length:
1.0 kw type 8.5 mm {0.335 in.)
1.4 kw type 10.0 mm (0.394 in.)

If the length is less than minimum, replace the brush
holder and field frame.

Brush Springs
INSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush spring
separates from the brush.

Standard installed load:
1.79 — 241 kg (3.9 — 5.3 Ib, 18 — 24 N)

If the installed load is not as specified, replace the brush
springs.

Brush Holder
INSPECT BRUSH HOLDER INSULATION

Using an ohmmeter, check that there is no continuity bet-

ween the positive (+) and negative (—) brush holders.

If there is continuity, repair or replace the brush holder.

Clutch and Gears

1.

INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idler gear and the
clutch assembly for wear or damage.

If damaged, replace the gear or clutch assembly.

If damaged, also check the flywheel ring gear for wear or
damage.

INSPECT CLUTCH PINION GEAR

Rotate the pinion gear counterclockwise and check that it
turns freely. Try to rotate the pinion gear clockwise and
check that it locks.

If necessary, replace the clutch assembly.
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(9)

7
a © ©)

(8)

ST0418

@ ©
' (5)

(4)

STO425

IF NECESSARY, REPLACE CLUTCH ASSEMBLY

Disassembly starter housing and clutch assembly

(a} Mount a brass bar in a vise, and install the starter
housing and clutch assembly to the brass bar.

(b) Push down the pinion gear.
(¢} Using a plastic faced hammer, tap in the stop collar.

(d) Using a screwdriver, pry out the snap ring.

(e} Disassemble the following parts:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Stop collar

Pinion gear
Compression spring
Starter housing
Spring retainer
Bearing retainer
Starter clutch
Compression spring
Clutch shaft

Assemble starter housing and clutch assembly
(a) Assemble the following part:

(1)
(2)
(3)
(4)
(5)

Starter housing
Bearing retainer
Starter clutch
Compression spring
Clutch shaft
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$T0418

$T0419

$T0420

(b) Mount a brass bar in a vise, install the starter housing
and clutch assembly to the brass bar.

(c) Push down the starter housing, and instali the follow-
ing parts:

(1) Spring retainer

(2) Compression spring
(3) Pinion gear

(4) Stop collar

(d) Push down the pinion gear.
(e} Using snap ring pliers, install a new snap ring.

(f)  Using pliers, compress the snap ring.
(g) Check that the snap ring fits correctly.

(h) Remove the starter housing and clutch assembly
from the brass bar.

(i) Using a plastic faced hammer, tap the clutch shaft
and install the stop collar onto the snap ring.
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ST0041

S$T0221

ST0043

Terminal C

$T0137

Terminal 50

Switch Body

$7T0138

Bearings

1.

INSPECT BEARINGS
Turn each bearing by hand while applying pressure.

If resistance is felt or if the bearing sticks, replace the
bearing.

IF NECESSARY, REPLACE BEARINGS
(a} Using SST, remove the bearing.
SST 09286-46011

{b) Using SST and a press, press in a new front bearing.

SST 1.0 kw Type 09285-76010
1.4 kw Type 09201-41020

{c) Using a press, press in a new rear bearing

Magnetic Switch

1.

PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity bet-
ween terminals 50 and C.

If there is no continuity, replace the magnetic switch.

PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity bet-
ween terminal 50 and the switch body.

If there is no continuity, replace the magnetic switch.
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S§T0236

1.4 kw Type

$T0409

$T0235

ST0423

ASSEMBLY OF STARTER
(See page ST-3)

3.

HINT: Use high-temperature grease to lubricate the
bearings and gears when assembling the starter.
PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings, and insert the
armature into the field frame.

INSTALL BRUSH HOLDER
(a) Place the brush holder in position on the armature.

(b) Using a screwdriver, hold the brush spring back, and
connect the brush into the brush holder. Connect the
four brushes.

HINT: Check that the positive (+) lead wires are not
grounded.

() (1.4 kw Type)
Place a new O-ring in position on the field frame.

{d) Install the end cover with the two screws.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
(a) Apply grease to the steel ball.
{b) Insert the steel ball into the clutch shaft hole.
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STARTING SYSTEM — Starter

ST0244

(1) (2)

STO411

1.4 kw Type

ST0412

1.4 kw Type

sT0410

4,

5.

INSTALL CLUTCH ASSEMBLY AND GEARS

(a)
(b)

(c)

(d)

Apply grease to the return spring.

Insert the return spring into the magnetic switch hole.

Place the following parts in position on the starter
housing:

(1.0 kw Type)
(1) Idler gear
(2) Bearing

(1.4 kw type)
(1) Idler gear
(2) Bearing

(3) Pinion gear

Assemble the starter housing and magnetic switch
with the two screws.

INSTALL FIELD FRAME AND ARMATURE
ASSEMBLY

(a)

(1.4 kw Type)
Place a new O-ring in position on the field frame.
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1.0 kw Type

ST0767

1.4 kw Type

ST0716

$T0233 $70232

(b) Align the protrusion of the field frame with the
cutout of the magnetic switch.

{c) Install the field frame and armature assembly with
the two through bolts.

(d) Connect the lead wire to terminal C, and install the
nut.
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Terminal C

S$T0140

$T0141

$T0142

(—) T (+) 5T0143

PERFORMANCE TEST OF STARTER

NOTICE: These tests must be performed within 3 to
5 seconds to avoid burning out the coil.

1. PERFORM PULL-IN TEST

(a} Disconnect the field coil lead wire from terminal C.

(b) Connect battery to the magnetic switch as shown.
Check that the pinion gear moves outward.

If the pinion gear does not move, replace the magnetic
switch.

2. PERFORM HOLD-IN TEST

While connected as above with the pinion gear out, dis-
connect the negative (—) lead from terminal C. Check that
the pinion gear remains out.

If the pinion gear returns inward, replace the magnetic
switch.

3. INSPECT PLUNGER RETURN

Disconnect the negative (—) lead from the switch body.
Check that the pinion gear returns inward.

if the pinion gear does not return, replace the magnetic
switch.

4, PERFORM NO-LOAD PERFORMANCE TEST

(a} Connect battery and ammeter to the starter as
shown.

(b) Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check the reading
on the ammeter.

Standard amperage: 90 A or less at 11.5V
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CH-2 CHARGING SYSTEM — Precautions, Troubleshooting, Charging System Circuit

PRECAUTIONS

1. Check that the battery cables are connected to the
correct terminals.

2. Disconnect the battery cables when the battery is
given a quick charge.

3. Do not perform tests with a high voltage insulation
resistance tester.

4. Never disconnect the battery when the engine is run-
ning.

TROUBLESHOOTING

Problem Possible cause Remedy Page
Discharge warning Fuse blown Check “CHARGE" and “IGN"’
light does not light fuses
with ignition ON Light burned out Replace light |
and engine not . ) . .
running Wiring connections loose Tighten loose connections
IC regulator faulty Replace IC regulator CH-6
Discharge warning Drive belt loose or worn Adjust or replace drive belt CH-3
light d.oes no.t go Battery cables loose, corroded or worn Repair or replace cables
out with engine ., .,
running (battery Fuse blown Check “ECU-IG” fuse
requires frequent Fusible link blown Replace fusible link
recharging) IC regulator or alternator faulty Check charging system CH-4
Wiring faulty Repair wiring
ignition Switch s LB
IG1 IG | I
Fuse
ECU-IG (15A)
AM1 (40A)
(5S-FE M/T)
IGL IS Y9 O y
ALT (100A) ( Fuse — O
IGN (7.5A) =)
o=
Fusible Link Fuse ) 5
MAIN (2.00) §CHARGE O Sooea
(7.5A) 1{ ]F i tator Coil i
\(.I‘,Jnarrg.e (5S-FE M/T)
Battery arming ¢ OO
Rotor Coil
- JE
= Alternator
—l:_- CHO754




CHARGING SYSTEM — On-Vehicle Inspection CH-3

ON-VEHICLE INSPECTION

— 1. INSPECT BATTERY SPECIFIC GRAVITY AND
= ‘ ELECTROLYTE LEVEL

Upper Level (a) Check the specific gravity of each cell.

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

Lower Level If not within specification, charge the battery.
(b) Check the electrolyte quantity of each cell.
If insufficient, refill with distilled (or purified) water.

Y
(o2}
]I

N

CHO609

2. CHECK BATTERY TERMINALS, FUSIBLE LINKS

AND FUSES
(@) Check that the battery terminals are not loose or cor-
roded.

(b) Check the fusible links and fuses for continuity.

Fusible link: MAIN 20L
ALY 100 A

AM1 40 A

| CHO783 AMZ 30 A
Fuse: ECU-IG 15 A

IGN 75 A

3. INSPECT DRIVE BELT

{a) Visually check the drive belt for excessive wear,
frayed cords etc.

If necessary, replace the drive belt.

HINT: Cracks on ribbed side of a drive belt are con-
sidered acceptable. If the drive beit has chunks missing
from the ribs, it should be replaced.

CHODO4 CHO739 (b) Check the drive belt deflection by pressing on the

belt at the points indicated in the illustration with 10

kg (22.0 Ib, 98N) of pressure.

without A/C with A/C b belt defl
rive belt deflection:
Alternator Alternator without A/C
New belt
b Y \dler 5S-FE 11 — 16 mm
PuIIey (0-43 - 0.59 in.)
3S-GE, 3S-GTE 11 — 14 mm
(0.43 — 0.55 in.)
Used belt
Crankshaft  Crankshaft  A/C 5S-FE 13 - 17 mm
Compressor (0.51 — 0.67 in.)

CHO345

3S-GE, 3S-GTE 12 - 18 mm
(0.47 — 0.71 in.)

with A/C
New belt
5S-FE 6—9mm
{0.24 — 0.35 in.)
3S-GE, 3S-GTE 9~ 11 mm
{0.35 - 0.43 in.)
Used belt

5S-FE 9 - 11 mm
(0.35 — 0.43 in.)

3S-GE, 3S-GTE 13 — 16 mm
(0.51 — 0.63 in.)

If necessary, adjust the drive belt deflection.
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B SSTB

SSTA

ECOQ03 ECO004

asasa]  dassanpanal,

CORRECT WRONG WRONG

CHoO86

CHO782

[Reference]
Using SST, check the drive belt tension.

SST A 09216-00020
SSTB 09216-00030

Drive belt tension:

without A/C
New belt
BS-FE 45 — 55 kg
3S-GE, 3S-GTE 47 — 72 kg
Used belt
5S-FE 20 — 35 kg
3S-GE, 3S-GTE 36 — 62 kg
with A/C
New belt
5S-FE 70 — 80 kg
3S-GE, 3S-GTE 70 — 80 kg
Used belt
5S-FE 45 — 55 kg

3S-GE, 3S-GTE 30 — 45 kg
If the belt tension is not as specified, adjust it.

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 a 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.

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

(a} Check that the wiring is in good condition.

(b} Check that there is no abnormal noise from the alter-
nator while the engine is running.

INSPECT CHARGE WARNING LIGHT CIRCUIT

(a) Warm up the engine and then turn it off.

(b) Turn off all accessories.

() 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.
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CH-5

Ammeter

Disconnect Wire
from Terminal B

Voltmeter !
L

Alternator

CH0732

135 — 15.1 V
131445

CH 0279
v

Voltmeter

Less than 10A

CHoolo
A

Ammeter
CH0279 CHO010

:

CHO813

2,000 rpm

~

° RPM

Tachometer

More than 30A

Ammeter
EC0137 CHOO68

6.

INSPECT CHARGING CIRCUIT WITHOUT LOAD

HINT: If a battery/alternator tester is available, connect
the tester to the charging circuit as per manufacturer's
instructions.

(a) If a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows:

® Disconnect the wire from terminal B of the alterna-
tor and connect it to the negative (—) probe of the
ammeter.

® Connect the positive (+) probe of the ammeter to
terminals B of the alternator.

® Connect the positive (+) probe of the voltmeter to
terminal B of the alternator.

® 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.

Less than 10 A

13.9 — 15.1 V at 25°C (77°F)
13.5 - 14.3 V at 115°C (239°F)

If the voltage reading is greater than standard voltage,
replace the IC regulator.

Standard amperage:
Standard voltage:

If the voltage reading is iess than standard voltage, check
the IC regulator and alternator as follows:

® With terminal F grounded, start the engine and check
the voltage reading of terminal B.

® |f the voltage reading is higher than standard voltage,
replace the IC regulator.

® |f the voltage reading is less than standard voltage,
repair the alternator.

INSPECT CHARGING CIRCUIT WITH LOAD

(@ With the engine running at 2,000 rpm, turn ON the
high beam headlights and place the heater fan con-
trol switch at HI.

(b} Check the reading on the ammeter.
More than 30 A

If the ammeter reading is less than 30 A, repair the alter-
nator. (See page CH-6)

HINT: If the battery is fully charged, the indication will
sometimes be less than 30 A.

Standard amperage:
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ALTERNATOR
COMPONENTS

5S-FE M/T

Retainer

Front Bearing

Drive End Frame
(Stator)

Pulley

Bearing Cover

TR @)
- ey :

Rear Bearing

Rotor

Brush Holder Cover

! 7
Brush Holder

Rectifier Holder ] ‘
{ |
2
D
<

TS««“‘(O
@
=
C
1)
T

IC Regulator
Rubber Insulator

Others Retainer
Drive End Frame Front Bearing
(Stator)

Pulley Alternator Washer

Bearing Cover

Rear Bearing

Rear End Cover

Brush Holder Cover

Brush Holder

Seal Plate

Rectifier End Frame

IC Regulator
Rectifier Holder

Rubber Insulator

CHO8325

CHO826




CHARGING SYSTEM — Alternator CH-7

DISASSEMBLY OF ALTERNATOR
(See page CH-6)
1. (3S-GTE)

REMOVE AIR DUCT

Remove the bolt, two nuts and air duct, and remove the
two bushings.

CHO835

2. REMOVE REAR END COVER
(a) Remove the nut and terminal insulator.

CHO794

(b) Remove the three nuts and end cover.

CHO796

Ex.5S-FE M/T 3. REMOVE BRUSH HOLDER AND IC REGULATOR

(a) (Ex. BS-FE M/T)
Remove the brush holder cover from the brush
holder.

CHO818

(b) Remove the five screws, brush holder and IC regula-
tor.

CHO789
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CHARGING SYSTEM - Alternator

CHO788

CHO787

CHO816

CHO213

SST(C)

} mmnp

_~ CHO214 CHO215

REMOVE RECTIFIER HOLDER
(a) Remove the four screws and rectifier holder.

(b) Remove the four rubber insulators.

(¢) (Ex. 5S-FE M/T)
Remove the seal plate.

REMOVE PULLEY

(a) Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-ib, 39 N-m)
(b) Check that SST (A) is secured to the rotor shaft.

{c) As shown in the illustration, mount SST (C) in a vise,
and install the alternator to SST (C).

(d) To loosen the pulley nut turn SST (A) in the direction
shown in the figure.

NOTICE: To prevent damage to the rotor shaft, do
not loosen the pulley nut more than one-haif of a turn.

(e} Remove the alternator from SST (C).
(f/  Turn SST (B) and remove SST (A and B).
(g} Remove the pulley nut and pulley.
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6. REMOVE RECTIFIER END FRAME
(a) Remove the four nuts.

(b) Using SST, remove the rectifier end frame.

~~ SST 09286-46011

CHO799

{c) (Ex. 5S-FE M/T)
Remove the alternator washer.

CHO817

7. REMOVE ROTOR FROM DRIVE END FRAME

CHO787
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CHARGING SYSTEM — Alternator

CHO784

,

THO783

CHo192

Ohmmeter

CHO806

CHO0803

INSPECTION AND REPAIR OF ALTERNATOR
Rotor

1.

INSPECT ROTOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity bet-
ween the slip rings.

Standard resistance (Cold): 2.8 — 3.0 O
If there is no continuity, replace the rotor.

INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity bet-
ween the slip ring and rotor.

If there is continuity, replace the rotor.

INSPECT SLIP RINGS

(a} Check that the slip rings are not rough or scored.

If rough or scored, replace the rotor.

(b} Using vernier calipers, measure the slip ring diameter.

Standard diameter: 14.2 — 144 mm
(0.559 — 0.567 in.)

Minimum diameter: 12.8 mm (0.504 in.)
If the diameter is less than minimum, replace the rotor.

Stator (Drive End Frame)

1.

INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity bet-
ween the coil leads.

If there is no continuity, replace the drive end frame
assembly.

INSPECT STATOR FOR GROUND

Using an ohmmeter, check that there is no continuity bet-
ween the coil lead and drive end frame.

If there is continuity, replace the drive end frame assemb-
ly.
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5S-FE M/T

Others

CHO247
CHO722

5S-FE M/T

CHO248

5S-FE M/T

CHO414

0802

Brushes

1.

INSPECT EXPOSED BRUSH LENGTH

Using a vernier or scale, measure the exposed brush
length.

Standard exposed length: 10.5 mm (0.413 in.)
Minimum exposed length: 1.5 mm (0.059in.)

If the exposed length is less than minimum, replace the
brushes (6S-FE M/T) or brushes and brush holder assem-
bly (Others).

(6S-FE M/T)
IF NECESSARY, REPLACE BRUSHES

(a) Unsolder and remove the brush and spring.

(b) Run the wire of a new brush through the hole in the
brush hoider, and insert the spring and brush into the
brush holder.

(c) Solder the brush wire to the brush holder at specified
exposed length.

Exposed length: 10.5 mm (0.413 in.)

(d) Check that the brush moves smoothly in the brush
holder.

(e) Cut off the excess wire.
(f)  Apply insulation paint to the soldered point.

Rectifiers (Rectifier Holder)

1.

INSPECT POSITIVE RECTIFIER

(a) Using an ohmmeter, connect one tester probe to the
positive (+) terminal and the other to each rectifier
terminal.

(b) Reverse the polarity of the tester and repeat step (a).

(c) Check that one shows continuity and the other
shows no continuity.

If continuity is not as specified, replace the rectifier holder.



CH-12

CHARGING SYSTEM — Alternator

Ohmmeter

Negative (~)
Terminal

CHO805

CHO800

CHO827

CHO390

CHO801

2. INSPECT NEGATIVE RECTIFIER

(a} Using an ochmmeter, connect one tester probe to
each negative (—) terminal and the other to each rec-
tifier terminal.

{b) Reverse the polarity of the tester probes and repeat
step (a).

(c) Check that one shows continuity and the other
shows no continuity.

If continuity is not as specified, replace the rectifier holder.

Bearings

1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

2. IF NECESSARY, REPLACE FRONT BEARING

(a) Remove the four screws, bearing retainer and bear-
ing.

(b) Using socket wrench and press, press out the bear-
ing.

(c) Using SST and a press, press in a new bearing
SST 09608-20012 (09608-00030)
(d) Install the bearing retainer with the four screws.
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CHO188

CH0200

SST

CHO201

3.

INSPECT REAR BEARING
Check that the bearing is not rough or worn.

IF NECESSARY, REPLACE REAR BEARING

(@) Using SST, remove the bearing cover and bearing.
SST 09820-00021

NOTICE: Be careful not to damage the fan.

(b} Using SST and a press, press in a new bearing and
bearing cover.

SST 09285-76010
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Pulley

CHOB04

CHOB817

CHO790

‘CHO798

SST(

B)

D

SST (A)

CHO213

ASSEMBLY OF ALTERNATOR
(See page CH-6)

1. INSTALL ROTOR TO RECTIFIER END FRAME
(@) Place the rectifier end frame on the pulley.
(b) Install the rotor to the rectifier end frame.

2. INSTALL RECTIFIER END FRAME

(a) (Ex. BS-FE M/T)
Place the alternator washer on the rotor.

(b) Using a plastic faced hammer, lightly tap in the rec-
tifier end frame.

{c) Install the four nuts.

3. INSTALL PULLEY

(a) Install the pulley to the rotor shaft by tightening the
pulley nut by hand.

(b) Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-b, 39 N-m)
(c) Check that SST (A) is secured to the pulley shaft.
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(d) As shown in the illustration, mount SST (C) in a vise,
_ and install the alternator to SST (C).

(e} To torque the pulley nut turn SST (A) in the direction
shown in the figure.

Torque: 1,125 kg-cm (81 ft-lb, 110 N'm)
{fy Remove the alternator from SST (C).
(g Turn SST (B) and remove SST (A and B).

4. INSTALL RECTIFIER HOLDER

(@) (Ex. 5S-FE M/T)
Place the seal plate on the rectifier end frame.

CHO816

{b) Install the four rubber insulators on the lead wires.

CHO797

(c) Install the rectifier holder with the four screws.

CHOo788

5. INSTALL IC REGULATOR AND BRUSH HOLDER

5S-FE M/T
Upward (6S-FE M/T)
4 (@) Install the brush holder cover to the brush holder.
P_—[ NOTICE: Be careful about the holder installation
direction.

(b) Place the IC regulator together with the brush holder
horizontally on the rectifier end frame.

e

S ugmn

CHO490 CHOB20
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5S-FE M/T

CHO791

CHO792

CHO821 CHO0818

CHO819

CHO796

6.

(c) install the five screws until there is a clearance of
approx. 1 mm (0.04 in.) between the brush holder
and connector.

(d) Fit the brush holder cover.

(Ex. 5S-FE M/T)

(a) Place on theIC regulator and brush holder on the rec-
tifier end frame.

NOTICE: Be careful about the holder installation
direction.

(b) Install the five screws until there is a clearance of
approx. 1mm (0.04 in.) between the brush holder and
connector.

(c) Place the brush holder cover on the brush holder.

INSTALL REAR END COVER
(a) Install the end cover with the three nuts.
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CH-17

Nk
Vo
O

0

CHO794

7. (3S-GTE)
INSTALL AIR DUCT

CHO835

CHO786

(b) Install the terminal insulator with the nut.

8. CHECK THAT ROTOR ROTATES SMOOTHLY

(@) Install the two bushings to the rectifier end trame.
(b) Install the air duct with the bolt and two nuts.
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A-2

SERVICE SPECIFICATIONS — Engine Mechanical (56S-FE)

ENGINE MECHANICAL (5S-FE)

Specifications

Engine tune-up

Drive belt

Deflection (Alternator)

w/ A/C

w/o A/C

New belt
Used belt
New belt
Used belt

Tension (Alternator) (Reference)

w/ A/C

w/o A/C

New belt
Used belt
New belt
Used belt

Engine coolant capacity (w/ Heater)

Engine oil capacity
w/ Oil cooler
Drain and refill

Dry fill

w/o Oil cooler
Drain and refill

Dry fill

M/T
A/T

w/ Oil filter change
w/o Oil filter change

w/ Qil filter change

w/o Oil filter change

Engine oil AP| grade
Europe 3S-GE and Australia
Europe 3S-GTE

Others

Battery specific gravity

High-tension cord resistance

Spark plug
Type

Air gap

Valve clearance

Ignition timing

Limit

ND
NGK

Intake
Exhaust

6 -9 mm 0.24 - 0.35 in.
9-11 mm 0.35 - 0.43 in.

11 - 15 mm 043 - 059 in.
13 - 17 mm 0.51 - 0.67 in.
70 - 80 kg

45 — 55 kg

45 — 55 kg

20 - 35 kg

6.5 liters 6.8 US qgts 5.7 Imp. qts
6.6 liters 7.0 US qts 5.8 Imp. qts
4.2 liters 4.4 US qts 3.7 Imp. gts
3.8 liters 4.0 US qgts 3.3 Imp. gts
4.6 liters 4.9 US gts 4.0 Imp. gts
4.1 liters 4.3 US qgts 3.6 Imp. qts
3.7 liters 3.9 US qgts 3.3 Imp. qts
4.5 liters 4.8 US qts 4.0 Imp. qts

SE, SF, SG or better

SF, SG or better

SD, SE, SF, SG or better

1.25 - 1.27

(when fully charged at 20°C (68°F))
25 kQ per cord

K16R-U11
BKRSEYA11

1.1 mm

0.19 - 0.29 mm
0.28 - 0.38 mm
10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)

0.043 in.
0.007 - 0.011 in.
0.011 - 0.015 in.

Firing order 1-3-4-2
Idle speed 700 = 50 rpm
Idie CO concentration 0-05%

Intake
manifold
vacuum

at Idle speed

450 mmHg (17.7 in.Hg, 60 kPa)




SERVICE SPECIFICATIONS — Engine Mechanical (6S-FE) A-3
Specifications (Cont’d)
Compression at 250 rpm STD 12.5 kg/cm? (178 psi, 1,226 kPa) or more
pressure Limit 10.0 kg/cm? 142 psi 981 kPa
Difference of pressure between each 1.0 kg/cm? (14 psi, 98 kPa) or less
cylinder
ldler. pulley_ Free length 46.1 mm 1.815 in.
tension spring | |talled load at51.9 mm (2043 in) | 6.0 - 7.0kg (13.2 - 15.4 |b, 59 — 69 N)
Cylinder head Warpage Cylinder block side Limit 0.056 mm 0.020 in.
Manifold side Limit 0.08 mm 0.031 in.
Valve seat Refacing angle 30°, 45°, 75°
Contacting angle 45°
Contacting width 1.0-14 mm 0.039 - 0.055 in.
Vaive guide Inside diameter 6.010 - 6.030 mm 0.2366 - 0.2374 in.
bushing Outside diameter (for repair part)
STD 11.048 - 11.059 mm 04350 — 0.4354 in.
0/S 0.05 11.098 - 11.109 mm 0.4369 - 04374 in.
Valve Valve overall length STD  Intake 100.60 mm 3.9606 in.
Exhaust 100.45 mm 3.9547 in.
Limit Intake 100.1 mm 3.941 in.
Exhaust 100.0 mm 3.937 in.
Valve face angle 445°
Stem diameter Intake 5.970 - 5985 mm 0.2350 - 0.2356 in.
Exhaust 5.965 — 5.980 mm 0.2356 — 0.2354 in.
Stem oil clearance . STD Intake 0.025 - 0.060 mm 0.0010 - 0.0024 in.
Exhaust 0.030 — 0.065 mm 0.0012 - 0.0026 in.
Limit Intake 0.08 mm 0.0031 in.
Exhaust 0.10 mm 0.0039 in.
Margin thickness STD 08-12mm 0.031 - 0.047 in.
Limit 0.5 mm 0.020 in.
Valve spring Squareness Limit 2.0 mm 0.079 in.
Free length 450 mm 1.772 in.
Installed tension at 34.7 mm (1.366 in.) 16.7 — 19.3 kg
(368 — 425 1b, 164 — 189 N)
Valve lifter Lifter diameter 27975 - 27985 mm 1.1014 - 1.1018 in.
Lifter bore diameter 28.000 - 28.021 in. 1.1024 - 1.1032 in.
Oil clearance STD 0.015 — 0.046 mm 0.0006 - 0.0018 in.
Limit 0.07 mm 0.0028 in.
Manifold Warpage Limit 0.3 mm 0.0118 in.
Camshaft Thrust clearance STD Intake 0.045 - 0.100 in. 0.0018 - 0.0039 in.
Exhaust 0.030 — 0.085 in. 0.0012 - 0.0033 in.
Limit Intake 0.12 mm 0.0047 in.
Exhaust 0.10 mm 0.0039 in.
Journal oil clearance STD 0.025 - 0.062 mm 0.0010 - 0.0024 in.
Limit 0.10 mm 0.0039 in.
Journal diameter 26.959 - 26975 mm 1.0614 ~ 1.0620 in.
Circle runout Limit 0.04 mm 0.0016 in.
Cam lobe height STD Intake 35310 - 35.410 mm 1.3902 - 1.3941 in.
Exhaust 35560 — 35.660 mm 1.4000 — 1.4039 in.
Limit Intake 35.20 mm 1.3858 in.
Exhaust 35.45 mm 1.3957 in.
Camshaft gear backlash STD 0.020 - 0.200 mm 0.008 - 0.0079 in.
Limit 0.30 mm 0.0188 in.
Camshaft gear spring end free distance 225 - 229 mm 0.886 — 0.902 in.
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SERVICE SPECIFICATIONS — Engine Mechanical (5S-FE)

Specifications (Cont’d)

Cylinder block

Cylinder head surface warpage Limit
Cylinder bore diameter STD  Mark 1
Mark 2
Mark 3
Limit

0.05 mm

87.000 - 87.010 mm
87.010 - 87.020 mm
87.020 - 87.030 mm
87.23 mm

0.0020 in.
3.4252 - 3.4256 in.
3.4256 — 3.4260 in.
3.4260 - 3.4264 in.
3.4342 in.

Piston and
piston ring

Piston diameter Mark 1
Mark 2
Mark 3
STD

Limit

Piston oil clearance

Piston ring groove clearance
Piston ring end gap STD No.1
No.2
Oil

No.1
No.2

Oil

Limit

86.911 — 86.921 mm
86.921 - 86.931 mm
86.931 - 86.941 mm
0.079 - 0.099 mm
0.119 mm

0.030 - 0.070 mm
0.270 - 0.500 mm
0.350 - 0.600 mm
0.200 -~ 0.550 mm
1.10 mm

1.20 mm

1.15 mm

3.4217 - 34221 in.
3.4221 - 34225 in.
3.4225 - 34229 in.
0.0031 - 0.0039 in.
0.0047 in.
0.0012 - 0.0028 in.
0.0106 - 0.0197 in.
0.0138 - 0.0234 in.
0.0079. - 0.0217 in.
0.0433 in.
0.0472 in.
0.0453 in.

Connecting rod

STD
Limit
Connecting rod bearing center wall
thickness

Thrust clearance

STD 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

0.160 - 0.312 mm
0.35 mm

1.484 - 1.488 mm
1488 - 1.492 mm
1.492 - 1.496 mm

0.024 - 0.055 mm
0.023 - 0.069 mm
0.08 mm

0.05 mm

0.15 mm

22.005 — 22017 mm
21.997 - 22.009 mm

-0.006 - 0.011 mm

0.05 mm

7.860 — 8.000 mm
7.60 mm

0.0063 - 0.0123 in.
0.35 in.

0.0584 - 0.0586 in.
0.0586 — 0.0587 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.
0.8663 - 0.8668 in.
0.8660 - 0.8665 in.
0.0002 - 0.0004 in.
0.0020 in.

0.3094 - 0.3150 in.

Crankshaft

Piston pin oil clearance STD
Limit
Connecting rod bolt outside diameter
STD
Limit
Thrust clearance STD
Limit
Thrust washer thickness STD
Main journal oil clearance
STD No.3 STD
U/s 0.25
Others
U/S 0.25
Limit
Main journal diameter STD

U/S 0.25

0.020 - 0.220 mm
0.30 mm
2440 - 2.490 mm

0.025 -~ 0.044 mm
0.027 -~ 0.067 mm
0.015 -~ 0.034 mm
0.019 - 0.059 mm
0.08 mm

54988 - 55.003 mm
54.745 — 564755 mm

0.0008 - 0.0087 in.
0.0118 in.
0.0961 - 0.0980 in.

0.0010 - 0.0017 in.
0.0011 - 0.0026 in.
0.0006 — 0.0013 in.
0.0007 - 0.0023 in.
0.0031 in.

2.1653 - 2.1655 in.
2.1553 - 2.15567 in.




SERVICE SPECIFICATIONS — Engine Mechanical (5S-FE) A-5

Specifications (Cont'd)

Crankshaft Main bearing center wall thickness
(cont’d) STD No3 Mark1 1.992 - 1,995 mm 0.0784 - 0.0785 in.
Mark 2 1.995 - 1.998 mm 0.0785 - 0.0787 in.
Mark 3 1.998 — 2.001 mm 0.0787 - 0.0788 in.
Mark 4 2.001 - 2.004 mm 0.0788 — 0.0789 in.
Mark 5 2.004 - 2.007 mm 0.0789 - 0.0790 in.
STD Others Mark 1 1.997 — 2.000 mm 0.0786 - 0.0787 in.
Mark 2 2.000 - 2.003 mm 0.0787 — 0.0789 in.
Mark 3 2.003 - 2.006 mm 0.0789 - 0.0790 in.
Mark 4 2.006 - 2.009 mm 0.0790 - 0.0791 in.
Mark 5 2.009 - 2012 mm 0.0791 - 0.0792 in.
Crank pin diameter STD 51.985 — 52,000 mm 2.0466 — 2.0472 in.
U/S 0.25 51.745 — 51.765 mm 2.0372 - 2.0376 in.
Circle runout Limit 0.06 mm 0.0024 in.
Main journal taper and out-of-round
Limit 0.02 mm 0.0008 in.
Crank pin taper and out-of-round
Limit 0.02 mm 0.0008 in.

Torque Specifications

Part tightened kg-cm ft-lb N'm
Oil pump pulley x Oil pump drive shaft 290 21 28
No.2 idler pulley x Cylinder block 425 31 42
Crankshaft pulley x Crankshaft 1,100 80 108
Camshaft timing pulley x Camshaft 550 40 57
For SST 380 27 37
No.1 idler pulley x Cylinder head 425 31 42
RH engine mounting bracket x Cylinder block 530 38 52
Cylinder head x Cylinder block 1st 500 36 - 47
, 2nd Turn 90°
Spark plug tube x Cylinder head 400 29 39
Camshaft bearing cap x Cylinder head 190 14 19
Cylinder head cover x Cylinder head 180 13 18
Alternator bracket cylinder head 425 31 42
Engine hanger x Cylinder head 250 18 25
No.3 timing belt cover x Cylinder head 80 69 in.lb 7.8
Intake manifold x Cylinder head 195 14 19
Intake manifold stay x Intake manifold 195 14 19
Intake manifold stay x Cylinder block 425 31 42
EGR valve x Intake manifold 130 9 13
EGR pipe x Cylinder head 600 43 59
Water by-pass pipe x Water pump cover 95 82 in.-lb 93
Water outlet x Cylinder head 150 11 15
Catalytic converter x Exhaust manifold 300 22 29
Exhaust manifold x Cylinder head 500 36 49
Exhaust manifold stay x Catalytic converter 425 31 42
Exhaust manifold stay x Cylinder block 425 31 42
Main bearing cap x Cylinder block 600 43 59
Connecting rod cap x Connecting rod 1st 250 18 25
2nd Turn 90°
Rear oil seal retainer x Cylinder block 95 82 in.-ib 9.3
PS pump bracket x Cylinder block 440 32 43
Rear end plate x Cylinder block 95 82 in.-lb 9.3
Flywheel x Crankshaft (M/T) 900 65 88
Drive plate x Crankshaft (A/T) 850 61 83
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SERVICE SPECIFICATIONS — Engine Mechanical (3S-GE and 3S-GTE)

ENGINE MECHANICAL (3S-GE and 3S-GTE)

Specifications

Engine tune-up

Drive belt
Deflection (Alternator)
w/ A/C New belt
Used beit
w/o A/C New belt
Used belt
Tension (Alternator) (Reference)
w/ A/C New belt
Used belt
w/o A/C New belt
Used belt
Engine coolant capacity (w/ Heater)
M/T
A/T

Engine oil capacity
Drain and refill w/ Oil filter change

w/o Qil filter change
Dry fill

Engine oil APl grade

Battery specific gravity

9-11 mm 0.35 -~ 043 in.
13 — 16 mm 051 ~ 0.63 in.

11 — 14 mm 043 - 0.55 in.
12 = 18 mm 047 - 0.71 in.
70 - 80 kg

30 — 45 kg

47 - 72 kg

36 — 52 kg

6.0 liters 6.3 US qgts 5.3 Imp. gts
6.5 liters 6.9 US qgts 5.7 Imp. gts
3.9 liters 4.1 US gts 3.4 imp. gts
3.6 liters 3.8 US qgts 3.2 imp. qts
4.3 liters 4.5 US qts 3.8 Imp. gts
SD, SE or better

1.25 - 1.27

(when fully charged at 20°C (68°F))

vacuum

High-tension cord resistance Limit 25 kQ per cord
Spark piug
Conventional type
Type ND K20R-U
NGK BKR6EYA
Air gap 0.8 mm 0.031 in.
Platinum tipped type (Reference)
Type ND PK20R8
NGK BKRGEP8
Air gap 0.8 mm 0.031 in.
Valve clearance Intake 0.15 - 0.25 mm 0.006 - 0.010 in.
Exhaust 0.20 - 0.30 mm 0.008 — 0.012 in.
Ignition timing 10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)
Firing order 1-3-4-2
Idle speed 800 = 50 rpm
idle CO w/ TWC 0-05%
concentration w/o TWC 10 = 05%
Intake at ldle speed 450 mmHg (17.7 inHg, 60 kPa)
manifold




SERVICE SPECIFICATIONS — Engine Mechanical (3S-GE and 3S-GTE)

A-7

Specifications (Cont'd)

Compression at 250 rpm STD  3S-GE 12.5 kg/cm? (178 psi, 1,226 kPa) or more
pressure 3S-GTE 11.5 kg/cm? (164 psi, 1,128 kPa) or more
Limit 3S-GE 10.0 kg/cm? 142 psi 981 kPa
3S-GTE 9.0 kg/cm? 128 psi 883 kPa
Difference of pressure between each 1.0 kg/ecm? (14 psi, 98 kPa) or less
cylinder
Timing belt Protrusion 85 - 95 mm 0.335 — 0.374 in.
tensioner
Cylinder head Warpage Cylinder block side Limit 0.20 mm 0.0079 in.
Intake manifold side Limit 0.20 mm 0.0079 in.
Exhaust manifold side
Limit 0.30 mm 0.0118 in.
Valve seat Refacing angle 30°, 45°, 75°
Contacting angle 45°
Contacting width 10-1.4mm 0.039 - 0.055 in.

Valve guide Inside diameter 6.000 ~ 6.018 mm 0.2362 - 0.2369 in.
bushing Outside diameter (for repair part)
STD 11.030 - 11.041 mm 0.4343 - 0.4347 in.
0/S 0.05 11.080 - 11.091 mm 0.4362 - 0.4367 in.
Valve Valve overall length STD  Intake 105.50 mm 4.1535 in.
Exhaust 99.55 mm 3.9193 in.
Limit Intake 104.80 mm 4.1260 in.
Exhaust 98.85 mm 3.8917 in.
Valve face angle 44 5°
Stem diameter Intake 5.960 -~ 5,975 mm 0.2346 — 0.2352 in.
Exhaust 5955 -~ 5970 mm 0.2344 - 0.2350 in.
Stem oil clearance STD  Intake 0.025 -~ 0.058 mm 0.0010 — 0.0023 in.
Exhaust 0.030 ~ 0.063 mm 0.0012 - 0.0025 in.
Limit Intake 0.08 mm 0.0031 in.
Exhaust 0.10 mm 0.0039 in.
Margin thickness STD 0.8 =~ 12 mm 0.031 — 0.047 in.
Limit 0.5 mm 0.020 in.
Valve spring Squareness Limit 2.0 mm 0.079 in.
Free length 4443 mm 1.7492 in.
Installed tension at 34.4 mm (1.354 in) 205 - 24.1 kg
(45.2 — 53.1 b, 201 — 236 N)
Valve lifter Lifter diameter 27975 - 27985 mm 1.1014 - 11018 in.
Lifter bore diameter 28.000 — 28.021 mm 1.1024 - 1.1032 in.
Oil clearance STD 0.015 — 0.046 mm 0.0006 - 0.0018 in.
Limit 0.07 mm 0.0028 in.
Manifoid Warpage Limit 0.20 mm 0.0079 in.
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SERVICE SPECIFICATIONS — Engine Mechanical (3S-GE and 3S-GTE)

Specifications (Cont’d)

Camshaft Thrust clearance STD 0.120 - 0.240 in. 0.0047 - 0.0094 in.
Limit 0.30 mm 0.0118 in.
Journal oil clearance STD 0.025 - 0.062 mm 0.0010 - 0.0024 in.
Limit 0.08 mm 0.0031 in.
Journal diameter 26.959 - 26975 mm 1.0614 - 1.0620 in.
Circle runout Limit 0.06 mm 0.0024 in.
Cam lobe height STD 38-GE 41310 - 41410 mm 16264 - 1.6303 in.
3S-GTE 41010 - 41110 mm 16146 — 1.6185 in.
Limit 3S-GE 41.20 mm 1.6220 in.
3S-GTE 39.90 mm 1.56709 in.
Air intake Warpage Limit 0.20 mm 0.0079 in.
chamber
(3S-GE)
ACIS vaive Warpage Limit 0.20 mm 0.0079 in.
(3S-GE)
T-VIS valve Warpage Limit 0.20 mm 0.0079 in.
{3S-GTE)
Cylinder block Cylinder head surface warpage Limit 0.05 mm 0.0020 in.
Cylinder bore diameter
STD Mark 1 86.000 — 86.010 mm 3.3858 — 3.3862 in.
Mark 2 86.010 — 86.020 mm 3.3862 — 3.3866 in.
Mark 3 86.020 — 86.030 mm 3.3866 — 3.3870 in.
Limit 86.23 mm 3.3949 in.
Piston and Piston diameter  3S-GE Mark 1 85.960 — 85.970 mm 3.3842 - 3.3846 in,
piston ring Mark 2 85.970 — 85.980 mm  3.3846 — 3.3850 in.
Mark 3 85980 — 85.990 mm 3.3850 — 3.3854 in,
3S-GTE Mark 1 85.920 ~ 85,930 mm 3.3827 - 3.3831 in.
Mark 2 85930 — 85.940 mm 3.3831 - 3.3835 in.
Mark 3 85.940 — 85.950 mm 3.3835 — 3.3839 in.
Piston oil clearance
STD 38-GE 0.030 — 0.050 mm 0.0012 - 0.0020 in.
3S-GTE 0.070 — 0.090 mm 0.0028 - 0.0035 in.
Limit 3S8-GE 0.070 mm 0.0028 in.
3S-GTE 0.110 mm 0.0043 in.
Piston 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.
Piston ring end gap
STD w/ TWC No.1 0.330 — 0.550 mm 0.0130 - 0.0217 in.
No.2 0.450 - 0.670 mm 0.0177 - 0.0264 in.
Oil 0.200 - 0.600 mm 0.0079 -~ 0.0236 in.
w/o TWC No.1 0.330 — 0.550 mm 0.0130 - 0.0217 in.
No.2 0.200 — 0.420 mm 0.0079 - 0.0165 in.
Oil 0.300 - 1.000 mm 0.0118 - 0.0394 in,
Limit w/ TWC No.1 0.85 mm 0.0335 in.
No.2 0.97 mm 0.0382 in.
Qil 0.90 mm 0.0354 in.
w/o TWC No.1 0.85 mm 0.0335 in.
No.2 0.72 mm 0.0283 in.
Qil 1.30 mm 0.0512 in.




SERVICE SPECIFICATIONS — Engine Mechanical (3S-GE and 3S-GTE)

Specifications (Cont’d)

Connecting rod

Thrust clearance

STD
Limit

Connecting rod bearing center wall

thickness

Connecting rod oil clearance

Rod bending Limit per 100 mm
Limit per 100 mm
Bushing inside diameter

Rod twist

Piston pin diameter

Piston pin oil clearance

Mark 1
Mark 2
Mark 3

STD
u/s

(3.94 in)
(3.94 in)

STD
Limit

0.160 - 0.312 mm
0.35 mm

1.484 — 1488 mm
1.488 — 1.492 mm
1.492 - 1496 mm

0.024 - 0.055 mm
0.023 - 0.069 mm
0.08 mm
0.05 mm
0.15 mm

22.005 - 22017 mm
21.997 — 22.009 mm

0.005 - 0.011 mm
0.05 mm

0.0063 ~ 0.0123 in.
0.35 in.

0.0584 - 0.0586 in.
0.0586 - 0.0587 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.
0.8663 — 0.8668 in.
0.8660 — 0.8665 in.
0.0002 - 0.0004 in.
0.0020 in.

Crankshaft

Thrust clearance

Thrust washer thickness
Main journal oil clearance

STD

Limit
Main journal diameter

STD
Limit
STD

STD
U/s 0.25

U/s 0.25

STD
U/s

Main bearing center wall thickness

STD

STD

Crank pin diameter

Circle runout

Mark 1
Mark 2
Mark 3
Mark 4
Mark 5
Mark 1
Mark 2
Mark 3
Mark 4
Mark 5
STD
u/s
Limit

Main journal taper and out-of-round

Limit

Crank pin taper and out-of-round

Limit

0.020 - 0.220 mm
0.30 mm
2440 — 2490 mm

0.025 - 0.044 mm
0.021 - 0.061 mm
0.015 - 0.034 mm
0.029 - 0.069 mm
0.08 mm

54988 - 55.003 mm
54745 - 54755 mm

1.992 — 1.995 mm
1.995 — 1.998 mm
1.998 - 2.001 mm
2.001 - 2.004 mm
2.004 - 2.007 mm
1.997 - 2.000 mm
2.000 - 2.003 mm
2.003 - 2.006 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

0.0008 — 0.0087 in.
0.0118 in.
0.0961 - 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 - 2.15657 in.

0.0784 - 0.0785 in.
0.0785 - 0.0787 in.
0.0787 - 0.0788 in.
0.0788 - 0.0789 in.
0.0789 - 0.0790 in.
0.0786 — 0.0787 in.
0.0787 - 0.0789 in.
0.0789 - 0.0790 in.
0.0790 - 0.0791 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.
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Torque Specifications

Part tightened kg-cm ft-lb N-m
Oil pump pulley x Oil pump drive shaft 355 26 35
No.2 idler pulley x Cylinder block 440 32 43
No.1 idler pulley bracket x Cylinder head 440 32 43
Crankshaft pulley x Crankshaft 1,100 80 108
Camshaft timing pulley x Camshaft 600 43 59
For SST 420 30 41
Timing belt tensioner x Cylinder head 210 15 21
RH engine mounting bracket x Cylinder block 530 38 52
Cylinder head x Cylinder block 1st 500 36 49
2nd Turn 90°
Camshaft bearing cap x Cylinder head 190 14 19
No.3 timing belt cover x Cylinder head 25 21 in.-lb 25
Cylinder head cover x Cylinder head 180 13 18
RH rear engine hanger x Cylinder head 195 14 19
Intake manifold x Cylinder head 1985 14 19
Intake manifold stay x Intake manifold 3S-GE 400 29 39
3S-GTE 260 19 25
Intake manifold stay x Cylinder block 3S-GE 400 29 39
3S-GTE 260 19 25
ACIS valve x Intake manifold (3S-GE) 195 14 19
Air intake chamber x Intake manifold (3S-GE) 195 14 19
No.1 air intake chamber stay x Cylinder head (3S-GE) 195 14 19
No.1 air intake chamber stay x Air intake chamber (3S-GE) 400 29 39
No.2 air intake chamber stay x Cylinder head (3S-GE) 195 14 19
No.2 air intake chamber stay x Air intake chamber (3S-GE) 195 14 19
Water by-pass pipe x Water pump cover 80 69 in.-lb 78
Water outlet x Cylinder head 400 29 39
EGR valve x Intake manifold (3S-GTE) 195 14 19
EGR pipe x Cylinder head (3S-GTE) 195 14 19
LH engine hanger x Cylinder head 12 mm head bolt 130 9 13
14 mm head bolt 195 14 19
Exhaust manifold x Cylinder head 3S-GE 440 32 43
3S-GTE 530 38 52
Exhaust manifold stay x Cylinder block (3S-GE) 600 32 43
Exhaust manifold stay x Exhaust manifold (3S-GE)
Bolt 600 43 59
Nut 440 32 43
Catalytic converter x Turbine outlet elbow (3S-GTE) 300 22 29
Catalytic converter stay x Catalytic converter (3S-GTE) 600 43 59
No.1 alternator bracket x Cylinder head 400 29 39
Alternator x No.1 alternator bracket 12 mm head bolt 195 14 19
14 mm head bolt 530 38 52
No.2 alternator bracket x No.1 alternator bracket 400 29 39
No.2 alternator bracket x Turbine outlet elbow (3S-GTE) 440 32 43
No.2 alternator bracket x Cylinder block (3S-GE) 400 29 39
Main bearing cap x Cylinder block 600 43 59
Connecting rod cap x Connecting rod 680 49 67
Rear oil seal retainer x Cylinder block 95 82 in.-ib 93
Knock sensor x Cylinder head 450 33 44
PS pump bracket x Cylinder block 440 32 43
Rear end plate x Cylinder block 95 82 in.-lb 9.3
Flywheel x Crankshaft (M/T) 1,100 80 108
Drive plate x Crankshaft (A/T) 850 61 83




SERVICE SPECIFICATIONS — Turbocharger System A-11

TURBOCHARGER SYSTEM

Specifications
Turbocharger Turbocharging pressure 0.50 — 0.83 kg/cm?
(7.1 — 11.8 psi, 49 — 81 kPa)
Impeller wheel axial play 0.13 mm (0.0051 in) or less
Impeller wheel radial play 0.18 mm (0.0071 in) or less
Torque Specifications
Part tightened kg-cm ft-lb N'm
Turbine outlet elbow x Turbocharger 650 47 64
Side bearing housing plate x Turbocharger 120 9 11
Turbo water pipe x Turbocharger 120 9 11
Turbocharger x Exhaust manifold 650 47 64
Oil pipe x Turbocharger 175 13 17
Oil pipe x Cylinder block (Union bolt) 525 38 51
Turbocharger stay x Turbocharger 705 51 69
Turbocharger stay x Cylinder block 600 43 59
Oxygen sensor x Turbine outlet elbow 450 33 44




A-12 SERVICE SPECIFICATIONS — EFl System (5S-FE)

EFI SYSTEM (5S-FE)

Specifications
Fuel pressure Fuel pressure at No vacuum 2.7 — 3.1 kg/cm?
regulator (38 - 44 psi, 265 — 304 kPa)
pqld start Resistance 2-40Q
injector Fuel leakage One drop or less per minute
Injector Resistance Approx. 13.8 Q
Injection volume 48 — 58 cc (2.9 — 3.5 cu in)/15 sec.
Difference between each injector 5 cc (0.31 cu in) or less
Fuel leakage One drop or less per minute
Throttle body Throttle body fully closed angle 6°
Throttle Throttle opening angle Clearance between _ _
position (from Vertical) stop screw and lever IDL - E1 PSW - E1
sensor —
{w/o ECT) - 050 mm 0.020 in. Continuity No continuity
- 0.90 mm 0.035 in. No continuity No continuity
Throttle valve fully opened - No continuity Continuity
51° - No continuity No continuity
61° - No continuity Continuity
7.5° or less - Continuity No continuity
Throttle Clearance between . :
position stop screw and lever Between terminals Resistance
sensor
(w/ ECT) 0O mm Oin. VTA - E2 0.2 - 0.8kQ
0.50 mm 0.020 in. IDL - E2 2.3 kQ or less
0.70 mm 0.028 in. IDL - E2 Infinity
Throttle valve fully opened position VTA - E2 33 -10kQ
- VC - E2 3-7kQ
ISC valve Resistance +B — ISCC or ISCO 19.3 - 223 Q
Cold start Resistance STA - E1 below 30°C (86°F) 20-40 Q
injector above 40°C (104°F)| 40 - 60 Q
time switch STA - Ground 20 -80 Q
Water temp. Resistance at —20°C (-4°F) 10 - 20 kQ
sensor at 0°C (32°F) 4 -7kQ
at 20°C (68°F) 2 -3kQ
at 40°C (104°F) 0.9 - 1.3 kQ
at 60°C (140°F) 04 - 0.7 kQ
at 80°C (176°F) 0.2 - 0.4kQ
Throttle opener | 1,300 -~ 1,500 rpm
setting speed
Fuel cut rpm w/ Vehicle speed O km/h and coolant temp. 80°C (176°F)
Fuel cut rpm 1,700 rpm
Fuel return rpm 1,100 rpm




SERVICE SPECIFICATIONS — EFI System (5S-FE)

A-13

Specifications (Cont’d)

ECU

HINT:

® Perform all voltage and resistance measurements with the ECU connected.

® Verity that the battery voltage is 11 V or above with the ignition switch is ON.

Voltage
Terminals Condition STD voltage (V)
+;1B—E1 IG SW ON 10 - 14
BATT - E1 - 10 - 14
*1IDL - E1 Throttle valve open 8 -14
UPSW - E1 IThhr:)c:"cfev::)\;en:r”:\u(:f sb‘:a‘jcancelled first) 4-6
“2IDL - E2 Throttle valve open 8~ 14
IG SW ON Throttle valve fully closed . 01 -10
2VTA - E2 (Throttle opener must be cancelled first)
Throttle valve open -5
VC - E2 - -6
PiM - E2 - 25 -45
a0 -E90 | 1aswon 10 - 14
THA - E2 intake air temp. 20°C (68°F) 1-3
THW - E2 'G SWON Coolant temp. 80°C (176°F) 01-10
STA - E1 Cranking 6~ 14
IGT - E1 Cranking or idling 07-10
:ggg - E1 IG SW ON E:;gli;\:nt\:tidECT) ECU connectors 8- 14
W — E1 No fcrouble (.“CHECK” engine warning light off) and 10 - 14
engine running
*3A/C - E1 Air conditioning ON 8 - 14
Check connector TE1 — E1 not 10 - 14
T - E1 connected
IG SW ON Check connector TE1 — E1 connected 1 or less
NSW — E1 Shift position P or N range 0-2
Ex. shift position P or N range 6 ~14
B/K -~ E1 Stop light SW ON (Brake pedal depressed) 10 - 14
*lw/o ECT *2w/ECT 3w/ A/C *"w/ A/T




A-14 SERVICE SPECIFICATIONS — EFI System (5S-FE)

Specifications (Cont’d)

ECU (cont'd) Resistance
Terminals Condition STD resistance ()
Throttle valve open Infinity
DL - E1 Throttle valve fully closed 0
{Throttle opener must be cancelled first)
Throttle valve fully open 0
"IPSW - E1 Throttle valve fully closed Infinity
{Throttle opener must be cancelled first)
Throttle valve open infinity
*2IDL - E2
Throttle valve fully closed . 2,300 or less
{Throttle opener must be cancelled first)
Throttle valve fully open 3,300 - 10,000
*?VTA - E2 Throttle valve fully closed 200 - 800
{Throttle opener must be cancelled first)

VC - E2 - 3,000 - 7,000
THA - E2 Intake air temp. 20°C {68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400

G _go - 170 - 210

NE
ISCC +B
ISCO ~ +B1 - 193 - 223

*lw/o ECT *?w/ ECT

Torque Specifications

Part tightened kg-cm ft-1b N-m
Fuel line Union bolt type 300 22 29
Flare nut type 385 28 38
Fuel pump x Fuel tank 40 35 in.-ib 3.9
Cold start injector x Air intake chamber 95 82 in.-lb 9.3
Cold start injector pipe x Cold start injector 180 13 18
Cold start injector pipe x Delivery pipe 180 13 18
Fuel pressure regulator x Delivery pipe 55 48 in.-lb 54
Fuel return pipe x Fuel pressure regutator 180 13 18
Delivery pipe x Cylinder head 130 9 13
Throttle body x Air intake chamber 195 14 19




SERVICE SPECIFICATIONS — EF! System (3S-GE) A-15

EFl SYSTEM (3S-GE)

Specifications
Fuel pressure Fuel pressure at No vacuum 2.7 - 3.1 kg/cm?
regulator (38 — 44 psi, 265 — 304 kPa)
_Cpld start Resistance 2-41(
injector Fuel leakage One drop or less per minute
Injector Resistance Approx. 13.8
Injection volume 66 — 82 cc (4.0 — 5.0 cu in.) per 15 sec.
Difference between each injector 5 cc (0.3 cu in.) or less
Fuel leakage One drop or less per minute
Throttle body Throttle body fully closed angle 6°
Throttle Clearance between : :
position sensor stop screw and lever Between terminals Resistance
O mm Oin. VTA - E2 0.2 -08kQ
0.50 mm 0.020 in. IDL — E2 2.3 k) or less
0.70 mm 0.028 in. IDL - E2 Infinity
Throttle valve fully opened position VTA - E2 3.3 - 10k
- VC - E2 3 -7k
ISC valve Resistance +B — RSC or RSO 19.3 - 223 Q
Cold start w/o TWC
injector Resistance STA — E1
time switch below 15°C (59°F) 25 - 45 Q
above 30°C (86°F) 65 - 85 Q
STA - Ground 25 -85 Q
w/ TWC
Resistance STA - STJ
below 10°C (50°F) 30-50Q
above 25°C (77°F) 70 - 90 O
STA - Ground 30-90 Q
Water temp. Resistance at —20°C (-4°F) 10 - 20 kQ
sensor at 0°C (32°F) 4 -7kQ
at 20°C (68°F) 2 -7kQ
at 40°C (104°F) 09 - 13kQ
at 60°C (140°F) 0.4 - 0.7 kQ
at 80°C (176°F) 0.2 - 04kQ
Oxygen sensor Heater coil resistance 5.1 -6.3 Q
ACIS VSV Resistance 33-390Q
Fuel pressure Resistance 33-39Q
YY)
Fuel cut rpm w/ Vehicle speed O km/h and coolant temp. 80°C (176°F)
Fuel cut rpm 2,000 rpm
Fuel return rpm 1,700 rpm
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SERVICE SPECIFICATIONS — EFl System (3S-GE)

Specifications (Cont'd)

ECU

HINT:

® Perform all voltage and resistance measurements with the ECU connected.
® Verity that the battery voltage is 11 V or above with the ignition switch is ON.

Voltage
Terminals Condition STD voltage (V)
+B
+B1 - E1 IG SW ON 10 - 14
BATT - E1 - 10 - 14
IDL - E2 Throttle valve open 4 -6
Throttle valve fully closed 01-10
VTA - E2
IG SW ON Throttle valve open 4 -5
VC - E2 - -
PIM - E2 - 25-45
No.1
No.2 EO1
No.3 ~ EO2 IG SW ON 10 - 14
No.4
THA - E2 Intake air temp. 20°C (68°F) 1-3
IG SW ON
THW - E2 Coolant temp. 80°C (176°F) 0.1-1.0
STA - E1 Cranking 6 - 14
iIGT - E1 Cranking or idling 0.7-10
RSC Engine (and ECT} ECU connectors
- - 14
rso ~ E! IGSWON | Gisconnected 8 -1
W - E1 No ?rouble (. CHECK'' engine warning light off} and 10 - 14
engine running
*1AC1 - E1 IG SW ON Air conditioning ON 8 - 14
Idling 2.0 or less
ACIS - E1
5,100 rpm or more 10 - 14
Check connector TE1 — E1 not 10 - 14
T -E1 connected
IG SW ON Check connector TE1 — E1 connected 1 or less
Shift position P or N range 0-2
*2NSW - E1
Ex. shift position P or N range 6 - 14

*lw/ A/C **w/ ECT




SERVICE SPECIFICATIONS — EFl System (3S-GE)

A-17

Specifications (Cont’d)

ECU (cont’d) Resistance
Terminais Condition STD resistance ({})
Throttle valve open Infini
IDL - E2 il
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,500 - 10,000
VTA - E2
Throttle valve fully closed 200 - 800
VC - E2 - 3,000 - 7,000
THA - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1 ‘
G2 Go - 140 - 180
NE - G© - 180 - 220
RSC +B
RSO ~ +B1 - 193 - 223
Torque Specifications
Part tightened kg-cm ft-lb N'm
Fuel line Union bolt type 300 22 29
Flare nut type 385 28 38
Fuel pump x Fuel tank 40 35 in.-lb 39
Cold start injector x Air intake chamber 60 52 in-lb 59
Cold start injector pipe x Cold start injector 180 13 18
Cold start injector pipe x Delivery pipe 180 13 18
Fuel pressure regulator x Delivery pipe 300 22 29
Fuel return pipe x Fuel pressure regulator 180 13 18
Delivery pipe x Cylinder head 195 14 19
Throttle body x Air intake chamber 195 14 19
Air intake chamber x Intake air control valve 195 14 19
Air intake . chamber x Intake pipe stay 400 29 39
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SERVICE SPECIFICATIONS — EFI System (3S-GTE)

EFI SYSTEM (3S-GTE)

Specifications

Fuel pressure

Fuel pressure at No vacuum

2.3 — 2.7 kg/cm?

Injection volume
Difference between each cylinder
Fuel leakage

regulator (33 — 38 psi, 226 — 265 kPa)
Cold start Resistance 2-40Q

injector Fuel leakage One drop or less per minute
Injector Resistance 2-40Q

101 — 114 cc (6.2 — 7.0 cu in) per 15 sec.
5 cc (0.3 cu in) or less
One drop or less per minute

Throttle body

Throttle body fully closed angle

60

pressure VSV

Throttle lear. . .
position sensor s?o;as?:?:\?v t;?mtgvf:/';r Between terminals Resistance
O mm Oin. VTA - E2 0.2 - 08 k()
0.50 mm 0.020 in. IDL - E2 2.3 k{ orless
0.70 mm 0.028 in. IDL - E2 Infinity
Throttle valve fully opened position VTA - E2 33-10kQ
- VC - E2 3-7kQ
ISC valve Resistance +B — RSC or RSO 19.3 - 223 Q
Cold start Resistance STA — STJ below 10°C (50°F)| 30 - 50 ()
injector above 25°C (77°F)| 70 - 90 Q
time switch STA - Ground 30 - 90 Q
Air flow meter Resistance VS - E2 200 - 600 Q
(Measuring plate fully closed)
20 - 1,000 Q
(Measuring plate fully open)
VC - E2 200 - 400 O
FC - E1 Infinity
(Measuring plate fully closed)
Zero
(Others)
THA — E2 at —20°C (—4°F) 10 - 20 kQ
at 0°C (32°F) 4 -~ 7k
at 20°C (68°F) 2 -3kQ
at 40°C (104°F) 09 - 1.3kQ
at 60°C (140°F) 04 - 0.7kQ
Fuel pump Resistance Approx. 0.73 Q
resistor
Solenoid Resistance +B — No0.10, No.20, No.30 or 4 -6 Q
resistor No.40
Water temp. Resistance at ~20°C (-4°F) 10 - 20 kQ
sensor at 0°C (32°F) 4 - 7kQ
at 20°C (68°F) 2 -7k
at 40°C (104°F) 0.9 - 1.3kQ
at 60°C (140°F) 04 - 0.7kQ
at 80°C (176°F) 0.2 - 04 kQ
Oxygen sensor Heater coil resistance 51 -6.30Q
T-VIS VSV Resistance 33-39 Q
EGR VSV Resistance 33-39 Q
Turbocharging Resistance 24 - 30 Q

Fuel cut rpm

w/ Vehicle speed O km/h and coolant temp. 80°C (176°F)

Fuel cut rpm
Fuel return rpm

2,000 rpm
1,600 rpm




SERVICE SPECIFICATIONS — EF| System (3S-GTE)
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Specifications (Cont’d)

ECU

HINT:

® Perform all voltage and resistance measurements with the ECU connected.

® Verity that the battery voltage is 11 V or above with the ignition switch is ON.

Voltage
Terminals Condition STD voltage (V)
+B
+B1 - E1 IG SW ON 10 - 14
BATT - E1 - 10 - 14
IDL - E2 Throttle valve open 4 -6
Throttle vaive fully closed 01-1.0
VTA — E2
Throttle valve open 4 -5
IG SW ON
VC - E2 - 4 -6
Measuring plate fully closed 37-43
Measuring plate fully open 02-05
VS - E2 9 Y
Idling 23 - 38
3,000 rpm 1.0-20
No.1
No.2 EO1
No3 ~ EO2 IG SW ON 10 - 14
No.4
THA - E2 intake air temp. 20°C (68°F) 1-3
IG SW ON
THW - E2 Coolant temp. 80°C (176°F) 01-10
STA - E1 Cranking 6 - 14
IGT - E1 Cranking or idling 07-10
RSC . .
RSO ~ E1 IG SWON Engine ECU connectors disconnected 8- 14
W — E1 No ?rouble (. CHECK" engine warning light off) and 10 - 14
engine running
PIM — E2 IG SW ON 25-45
*IAC1 - E1 Air conditioning ON 8 -14
IG SW ON Throttle valve fully closed 2.0 or less
*2T-VIS - E1
Throttle vaive open 10 - 14
Idling 2.0 or less
*3T-VIS - E1
4,200 rpm or more 10 - 14
Check connector T — E1 not connected 10 - 14
T -E1 1G SW ON
Check connector T — E1 connected 1 or less

*lw/ A/C **w/ Regular Unleaded Gasoline

*3w/ Premium Unleaded Gasoline
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SERVICE SPECIFICATIONS — EFI System (3S-GTE)

Specifications (Cont’d)

ECU (cont'd) Resistance
Terminals Condition STD resistance (Q)
Throttle valve open Infinity
IDL ~ E2
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,500 - 10,000
VTA - E2
Throttle valve fully closed 200 - 800
VC - E2 - 200 - 400
Measuring plate fully closed 200 - 600
VS - E2
Measuring plate fully open 20 - 1,200
THA - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
G2 Go - 140 - 180
NE - G& - 180 - 220
RSC +B
RSO ~ +B1 - 19.3 - 223
Torque Specifications
Part tightened kg-cm ft-lb N-m
Fuel line Union bolt type 300 22 29
Flare nut type: 385 28 38
Fuel pump x Fuel tank 30 26 in.-lb 29
Fuel inlet pipe x Fuel tank 30 26 in.-lb 29
Cold start injector x Intake manifold (Air intake chamber) 60 52 in.-lb 59
Cold start injector pipe x Cold start injector 180 13 18
Coid start injector pipe x Delivery pipe 180 13 18
Fuel pressure regulator x Delivery pipe 300 22 29
Delivery pipe x Cylinder head 195 14 19
Fuel inlet hose x Delivery pipe 300 22 29
Throttle body x Intake manifold (Air intake chamber) 1956 14 19
Air connector stay x Throttle body 195 14 19
Air connector stay x Cylinder head 80 69 in.-lb 7.8
Air connector x Throttie body 195 14 19




SERVICE SPECIFICATIONS — Cooling System, Lubrication System A-21

COOLING SYSTEM

Specifications
Engine coolant capacity See page A-2 or 6
Radiator cap Relief valve opening pressure STD 0.75 ~ 1.05 kg/cm?
(10.7 - 14.9 psi, 74 — 103 kPa)
Limit 0.6 kg/cm? 8.5 psi 59 kPa
Thermostat Valve opening temperature 80 - 84°C 176 — 183°F
Valve lift at 95°C (203°F) 8 mm (0.31 in.) or more
Torque Specifications
Part tightened kg-cm ft-lb N-m
Engine coolant x Drain plug 130 9 13
Water pump x Water pump cover 95 82 in.-lb 9.3
Water pump x Cylinder block 95 82 in.-lb 9.3
Water by-pass pipe x Water pump 95 82 in.-lb 9.3
Water inlet x Water pump g0 78 in.-Ib 8.8
LUBRICATION SYSTEM
Specifications
Engine oil capacity See page A-2 or 6
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)
Oil pump Body clearance STD 0.10 - 0.16 mm 0.0039 - 0.0063 in.
Limit 0.20 mm 0.0079 in.
Tip clearance STD 0.04 — 0.16 mm 0.0016 - 0.0063 in.
Limit 0.20 mm 0.0079 in.
Torque Specifications
Part tightened kg-cm ft-b N-m
Engine oil drain plug 250 18 25
Oil pump body cover x Oil pump body 90 78 in.-Ib 8.8
Oil pump x Cylinder block 80 69 in.-lb 78
Oil strainer x Cylinder block 55 48 in.-lb 54
Oil strainer x Oil pump 55 48 in.-lb 5.4
Qil pan x Cylinder block 55 48 in.-lb 54
Oil pan x Oil pump 55 48 in.-b 54
Stiffener plate x Cylinder block 380 27 37
Oil cooler x Cylinder biock (6S-FE, 3S-GE) Relief valve 800 58 78
Bolt 80 69 in.-lb 7.8
Oil cooler x Oil cooler bracket (3S-GTE) 800 58 78
Oil cooler bracket x Cylinder block (3S-GTE) 80 69 in.-lb 7.8
Oil nozzle x Cylinder block (3S-GTE) a3 81 in.-ib 9.1
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SERVICE SPECIFICATIONS — Ignition System,

Starting System, Charging System

IGNITION SYSTEM

Firing order 1~-3-4-2
Spark plug See page A-2 or 6
High-tension Resistance 25 k() per cord
cord
Ignition coil Primary coil resistance 040 - 050 O
Secondary coil resistance 10.2 - 138 kQ
Distributor Air gap 02 - 04 mm 0.008 - 0.016 in.
Signal generator (pickup coil) resistance
5S-FE 170 - 210 Q
3S-GE, 3S-GTE Gl1toG<Z= 140 - 180 Q
G2to G2 140 - 180 Q
NE to G = 180 - 220 Q
STARTING SYSTEM
Starter Rated voltage and output power 12 V1.0 kW 12V 1.4 kW
No-load characteristic Current| 90 Aorlessat 115V —
rpm 3,000 rpm or more 3,500 rpm or more
Brush length STD 13.5 mm 0.531 in. 155 mm 0.610 in.
Limit 8.5 mm 0.335 in. 10.0 mm 0.394 in.
Commutator
Outer diameter STD 30 mm 1.18 in. —
Limit 29 mm 1.14 in. —
Undercut depth  STD 0.6 mm 0.024 in. —
Limit 0.2 mm 0.008 in. —
Circle runout Limit 0.05 mm 0.0020 in. —
Spring installed load STD 1.79 — 2.41 kg —
(39 -531b,17 — 24 N)

CHARGING SYSTEM

Drive belt tension See page A-2 or 6
Battery specific gravity When fully charged at 20°C (68°F) 1256 - 1.27
Alternator Rated output 12v-70A
Rotor coil resistance 28-300Q
Slip ring diameter STD 142 — 144 mm 0.559 — 0567 in.
Limit 12.8 mm 0.504 in.
Brush exposed length STD 10.5 mm 0413 in.
Limit 1.5 mm 0.059 in.
Alternator Regulating voltage at 25°C (77°F) 139 -151V
regulator (IC) at 115°C (239°F) 135 - 143V
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STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

STANDARD BOLT TORQUE SPECIFICATIONS

9
4

lines

Mark Class Mark Class
Hexagon 4— 4T Stud bolt
head bolt 5_ 5T
Bolt 6— 6T
X head No. 7_ 7T - No mark
8— 8T ()
s
9-— oT S 47
10— 10T g
11— 1T E
S
=
@ No mark 4T
Hexagon
flange bolt
w/ washer No mark adl Grooved
h bolt
exagon bo g
g 6T
Hexagon g
head bolt Two ﬁ
protruding 5T =
lines =
S
Hexagon
flange bolt Two
w/ washer protruding 6T Weided bolt
hexagon bolt lines
Hexagon
head bolt Three
protruding 7T
lines 4T
Hexagon
head bolt 0 Four
protruding 8T




STANDARD BOLT TORQUE SPECIFICATIONS B-3
SPECIFIED TORQUE FOR STANDARD BOLTS
Di Pitch Specified torque
iameter itc
Class mm mm Hexagon head bolt Hexagon flange bolt
kg-cm ft-b N-m kg-cm ft-Ib N-m
6 1 55 48 in.-lb 5 60 52 in.-Ib 6
8 1.25 130 9 12.5 145 10 14
aT 10 1.25 260 19 26 290 21 29
12 1.25 480 35 47 540 39 53
14 1.5 760 55 74 850 61 84
16 1.5 1,150 83 115 — - -
6 1 65 56 in.-ib 6.5 75 65 in.-lb 7.5
8 1.25 160 12 156.5 175 13 17.5
5T 10 1.25 330 24 32 360 26 36
12 1.25 600 43 59 670 48 65
14 1.5 930 67 91 1,050 76 100
16 1.5 1,400 101 140 - - -
6 1 80 69 in.-Ib 8 90 78 in.-lb ]
8 1.25 195 14 19 210 15 21
6T 10 1.25 400 29 39 440 32 44
12 1.25 730 53 71 810 59 80
14 1.5 1,100 80 110 1,250 90 125
16 1.5 1,750 127 170 - — -
6 1 110 8 10.5 120 9 12
8 1.25 260 19 25 290 21 28
o7 10 1.25 530 38 52 590 43 58
12 1.25 970 70 95 1,050 76 105
14 1.5 1,500 108 145 1,700 123 165
16 1.5 2,300 166 230 — - -
8 1.25 300 22 29 330 24 33
8T 10 1.25 620 45 61 690 50 68
12 1.25 1,100 80 110 1,250 90 120
8 1.25 340 25 34 380 27 37
9T 10 1.25 710 51 70 790 57 78
12 1.25 1,300 94 125 1,450 105 140
8 1.25 390 28 38 430 31 42
10T 10 1.25 800 58 78 890 64 88
12 1.25 1,450 105 140 1,600 116 155
8 1.25 430 31 42 480 35 47
11T 10 1.25 890 64 87 990 72 97
12 1.25 1,600 116 155 1,800 130 175
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SST AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS)

Seal Replacer

Section
Part Name
EM|TC| FI |LU|IG |[ST|CH Note
Part No.
Hlustration
12 mm Socket Wrench
@ 03011-38121 | ;" 15 pointed Head o SS-FE only
09032-00100 | Oil Pan Seal Cutter @
Hexagon 10 mm
M 0304338100 | Do<°%° o 35-GE and 35-GTE
09155-16100 | Spark Plug Wrench o
. * q
09201-41020 Valve Stem Oil . . * fs(:f?e::v(:/n:yt;e:rmg

09201-70010

Valve Guide Bushing
Remover & Replacer

(@? 5 Valve Spring
.—\mgmmm, 1| | 09202-70010 Comprassor o
Crankshaft Pull
0921331021 | S0 S Y ® 35-GE and 35-GTE
Crankshaft Pulley

09213-54015 Holding Tool o
|
I (09214-80030) | (Bolt) @ 5S-FE only
|
r———— e L
|
: MW {90119-08216) | (Boit) @ 3S-GE and 3S-GTE
1
E_' == 3 09213-60017 Crankshaft Pulley .

= %_;;_%Pg & Gear Puller Set

S A N R A AN A O I
|
| M (08213-80020) | Body with Bolt PY 55-FE only
'__ __________________________________ e e e e e e - - o, ——— -
|
l / (09213-00030) | (Handle) () 5S-FE only
|
l




SST AND SSM — SST (Special Service Tools) Cc-3

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section

Part Name

EM/TC! FI |LU|IG |ST|CH Note
Part No.

Illustration

I
|
{ W/& (09213-00050) | (Bolt Sev o 5S-FE only
!

09216-00020 | Belt Tension Gauge )

Belt Tension Gauge

09216-00030 | _, . L
Connecting Rod
09222-30010 | Bushing Remover @
& Replacer
Crankshaft Front Camshaft oil seal
09223-46011 Oil Seal Replacer o for 6S-FE
’3")\’) 09223-50010 Crankshaft Front - @ Camshaft oil seal
Oil Seal Replacer for 3S-GE and 3S-GTE
Crankshaft Rear Oil
09223-63010 Seal Replacer .
Crankshaft Front & Crankshaft front
09226-10010 Rear Bearing Replacer ® oil seal

09228-06500 | Oil Filter Wrench )

09240-00020 | Wire Gauge Set @

Valve Cle e
09248-55010 | , o o o iee ®

Adjust Tool Set

09248-63010 | Torque Wrench Adaptor | @

Injection Measuring .

09268-41045 | >0

(09268-41060) | (No. 3 Union) ) 35-GE only
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SST AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont’d)

Section }
Part Name
EM|TC| FI |[LU|IG |ST|CH Note
Part No.
lHlustration
I
l &
| —, (09268-41080) | (No. 6 Union) )
)
i— —————————————————————————————— ———1—————————;——————4———- ———————————— -
I R °
I 3‘) {09268-41090) | (No. 7 Union) 5S-FE only
=Pl
t___ ______________________________ Lo 1 e ——
' =,
| —' (80405-09015) | (No. 1 Union) o
W
. EFI Fuel Pressure
52 %—" 0926845012 | o - ®
09268-74010 | Injector Remover o 35-GTE only
Drive Shaft Holding Camshaft timing
09278-54012 Tool o pulley for 5S-FE
Injection Pump N #1 | #2 | #1 Starter front bearing
09285-76010 | Camshaft Bearing o0 for 1.0 kW type
Cone Replacer # 2 Rotor rear bearing
1| %2 .
Injection Pump * 1 Starter bearing
09286-46011 Spline Shaft Puller . ‘ . # 2 Rectifier end frame
Companion Flange Crankshaft pull
09330-00021 Holding Too! o rankshaft pulley
Front Hub &
09608-20012 | Drive Pinion Bearing o
Tool Set
|
I @ {09608-00030} | (Repiacer) @ | Rotor front bearing
|
|
Steering Worm
W 09616-30011 | Bearing Adjusting ) Oil pump pulley
Screw Wrench
@,f z = Steering Gear Box
e
% o | 09620-30010 Replacer Set ®
r————————r———— —_———— - 4 —4 —-—ﬁ———{——-{-——--—j———-————f—————‘
I Steering Sector Shaft . ;
. S (09627-30010) | 5 mern9 Socicr Shaft) ° Ol pump of sea
|
L




SST AND SSM — SST (Special Service Tools)

C-5

SST (SPECIAL SERVICE TOOLS) (Cont’d)

Section
Part Name
EM{TC | Fl |LU |IG |{ST|CH Note
Part No.
IHustration
{09631-00020) | (Handle) ) Oil pump oil seal
Power Steering
09631-22020 | Hose Nut 14 x 17 mm I . Fuel line flare nut
Wrench Set
Oit Press *1 *2 *1 Knock sensor for
nPr ure
09816-30010 . o o 3S-GE and 35-GTE
Switch Socket #2 35-GTE only
Alternator Rear
03820-00021 Bearing Puller ®
Alternator Pulley Set
09820-63010 Nut Wrench Set .
Wiring A" EFi
0984230050 | "9 @
nspection
09842-30060 | VViring “E” EFI o 35-GTE only
Inspection
09842-30070 | WViring " ER ® 5S-FE and 3S-GE
Inspection
Diagnosis Check
-18020
03843 Wiring . .
Turbocharger
09352-00241 Pressure Gauge .
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C-6 SST AND SSM — SSM (Special Service Materials)

SSM (SPECIAL SERVICE MATERIALS)

Part Name Part No. Sec. Use etc.
Cylinder head semi-circular plug for 5S-FE

EM Camshaft bearing cap

Seal packing or equivalent 08826-00080 Cylinder head cover
LU Qil pan

Adhesive 1324, Flywheel mount bolt for M/T

08833-00070 EM

Three bond 1324 or equivalent Drive plate mount bolt for A/T

Adhesive 1344, EM No.1 idler pulley

Three bond 1344, 08833-00080

Loctite 242 or equivalent Lu Oil pressure switch
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