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FOREWORD

This repair manual has been prepared to provide/information
covering general service repairs for the 4A-FE and 4A-GE
engines equipped on the TOYOTA COROLLA, CARINA Il .and
CELICA.

Applicable models:
4A-FE engine
AE92, 95, AT171 (Ex. 4A-FE Engme w/ Lean Burn)
AT180 series
4A-GE engine
AE92 series

Piease note that the publications below have also been pre-
pared as relevant service manuals to the components and
system in this engine. .-

Manual Name Pub. No.

| ® Celica New Car Features ' NCF O57E
(For Europe) '

® 4A-FE Engine Repalr Manual Supplement RM 100E
(For Carina II) : :

® 4A-FE, 4A-GE Engine For Emission - ERM O52E
‘Control
“(For Europe)

All information in this manual is based on the latest product
information at the time of publication. However, specifications
and procedures are subject to change without notice.

TOYOTA MOTOR CORPORATION




- CAUTION

This manual does not include all the necessary items about repair and service. this manual is made for the
purpose of the use for the persons who have special techniques and certifications. In the cases that non-
specialized or uncertified technicians perform repair or service only using this manual or without proper
equipment or tool, that may cause severe injury to you or other people around and also cause damage to
your customer’s vehicle.

In order to prevent dangerous operation and damages to your customer’s vehicle, be sure to follow the
instruction shown below.

Must read this manual thoroughly. It is especially important to have good understanding all the con-
tents written in the PRECAUTION of “"IN” section.

The service method written in this manual is very effective to perform repair and service. When per-
formingthe operations following the procedures using this manual, be sure to use tools specified and
recommended. If using non-specified or recommended tools and service method, be sure to confirm
safety of the technicians and any possibility of causing personal injury or damage to the customer’s
vehicle before starting the operation.

If part replacement is necessafy, must replace the part with the same part number or equivalent part.
Do not replace it with inferior quality.

it is important to note that this manual contains various “Cautions” and “Notices” that must be care-
fully observed in order to reduce the risk of personal injury during service or repair, or the possibility
that improper service or repair may damage the vehicle or render it unsafe. It is also important to un-
derstand thatthese "Cautions” and "Notices” are not exhaustive, because it isimportantto warn of all
the possible hazardous consequences that might result from failure to follow these instructions.
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INTRODUCTION — How to Use This Manual

HOW TO USE THIS MANUAL

To assist you in finding your way through this manual, the Sec-
tiAon Title and major heading are given at the top of every page.

An INDEX is provided on the 1st page of each section to guide
you to the itern to be repaired.

At the beginning of each section, PRECAUTIONS are given -
that pertain to a// 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:

Pulley Seat

Water Pump Pulley

¢ : Non-reusable part

& Bearing

Water Pump Body

Water Pump Suction Cover

¢ Seal

4--" @ Rotor

¢ Gasket

co0499]




Hlustration:
what to do and where

INTRODUCTION — How to Use This Manual © - IN-3

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

3. DISCONNECT CONNECTING ROD FROM PISTON
Using SST, press out the pin from the piston.

SST 09221-25022
(09221-00050, 09221-00130, 09221-00140)

Set part No. Component part No.
Detail text: how to do it

(d) Install and alternately tighten the cap nuts in several
passes.

Torque: 500 kg-cm (36 ft-1b, 49 N'm)
Specification

This format provides the experienced technician with a FAST
TRACK to the information needed. He can read the task head-
ings and only refer to the detailed text when he needs it. Impor-
tant 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, for quick reference.

CAUTIONS, NOTICES, HINTS:

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

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

® HINTS are separated from the text but do not appear in bold
type. They provide additional information to help you effi-
ciently perform the repair.




-

IN-4

~ INTRODUCTION — Identification Information, General Repair Instructions

4A-FE Engine

aa-GEengine | IDENTIFICATION INFORMATION

INO1 16 INOO35

ENGINE SERIAL NUMBER

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

GENERAL REPAIR INSTRUCTIONS

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

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

3. Observe the following: |

(a)
(b}
(c)
(d)
(e

(f)

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

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

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

Clean the battery terminal posts and cable terminals

with a shop rag. Do not scrape them with a file or
other abrasive object.

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.

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

4. Check hose and wiring connectors to make sure that they
are secure and correct.

5 . Non-reusable parts

(a)

(b)

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

Non-reusable parts are indicated in the component
illustrations by the symbol ““#".
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- 6.

10.

11.

12.

‘Precoated Parts

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

(a) If a precoated part is tightened, loosened or caused

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

(b) Recoating of Precoated Parts

(1) Clean off the old adhesive from the 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 support it 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 following precautions to avoid damaging the
parts:

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

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

(c) To pull apart electrical connectors, pull on the con-
nector itself, not the wires.
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VTV for TP,
White Sige

'. e, VTV o, TP
) Black Sige | -

Example

INOOO2

13.

(d)

(e

]

(g

When steam cleaning an engine, protect the distribu-
tor, coil, air filter, and VCV from water.

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

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

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

Tag hoses before disconnecting them:

(a)

(b)

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

After completing a job, double check that the
vacuum hoses are properly connected. A label under
the hood shows the proper layout.
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PRECAUTlONS FOR VEHICLES EQUIPPED

WITH A CATALYTIC CONVERTER

CAUTION: If Iarge amounts of unburned gasoline flow
into the converter, it may overheat and create a fire hazard.
To prevent this, observe the following precautions and
explain them to your customer.

1.
2.

Use only unleaded gasoline.
Avoid prolonged idling.

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

-Avoid spark jump test.
-(a) Perform spark jump test only when absolutely

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 nearly empty.

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

Avoid coasting with ignition turned off and prolonged
braking.

‘Do not dispose of used catalyst alc;ng with parts con-
taminated with gasoline or oil.




IN-8 o INTRODUCTION — Abbreviations Used in This Manual .
| ABBREVIATIONS USED |N THIS MANUAL
3 A/C Air Conditioner
3 A ACV Air Control Valve
u . ) Approx. Approximately
} . A/T Automatic Transmission
i ’ BTDC Before Top Dead Center

BVSV Bi-metal Vacuum Switching Vaive
DP ' Dash Pot
ECU Electronic Controlled Unit
EFI ~ Electronic Fuel Injection
EGR Exhaust Gas Recirculation
ESA Electronic Spark Advance
EX Exhaust (manifold, valve)
Ex. Except
FIPG Formed in Place Gasket
FL Fusible Link
IG Ignition
A Integrated Ignition Assembly
IN Intake (manifold, valve)
ISC Idle Speed Control
LH Left-Hand
LHD Left-Hand Drive
LLC - Long Life Coolant (Year Around Coolant)
MP Multipurpose
M/T Manual Transmission
0/s Oversized
PCV Positive Crankcase Ventilation
RH Right-Hand
RHD Right-Hand Drive
SSM Special Service Materials
SST Special Service Tools
STD Standard
sw Switch
TDC Top Dead Center
TEMP. Temperature
TWC Three-Way Catalyst
u/s Undersized
VSV Vacuum Switching Valve
| w/ With
! w/o Without
?i 2WD Two Wheel Drive
1 4WD Four Wheel Drive
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EM-2 ENGINE MECHANICAL — Description (4A-FE)

DESCRIPTION

4A-FE ENGINE
The 4A-FE engine is an in-line 4-cylinder 1.6 liter DOHC 16 valve engine.
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ENGINE MECHANICAL — Description .(4A-FE) EM-3

The 4A-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 specified
bearings inside the crankcase. These beanng are
made of aluminum alloy.

The crankshaft is_ integrated with 8 welghts
'whlch ‘are cast with it for balane. Oil holes are
made in the center of the crankshaft to supply oil
* ito:the connecting rods, bearing, pistons and other

components.
The'ignition order is'1-3-4-2. The cylinder head

intake ‘and exhaust layout with pent roof type
combustion chambers. The spark plugs are
liocated in the center of the combustion chamber.
|ctThe intake manifold has 4 independent long
pofts-and utilizes the inertial supercharging effect
‘lto>'improve engine torque at low and medium
“1peeds. -

srExhaust and intake valves are equlpped with

_{fhie:engine speed.

111 Theexhaust side cam shaft is driven by a timing
beff," ‘and a gear on the exhaust side cam shaft
engages with a gear on the intake side cam shaft

bBetween the valve lifters of each cylinder and on
He' front end of the cylinder head. Lubrication of
he’Gam journal gear is accomplished by oil being

afia

supplled through the oiler port in the center of the

* Adjustment of the valve clearance is done by
meééns of an outer shim type system, in which
vaive adjusting shims are located above the valve
ifters. This permits replacement of the shims
Without removal of the camshafts.

-The resin tnmmg belt cover is made of 3 pieces.
A service hole is provided in the No.1 belt cover
or adjusting the timing belt tension.

e plston head to prevent mterference with
e

'aIIowmg the pistons and pins to float. -
e No.1 compression ring is made of stalnless

ton ring is slightly larger than the diameter
ston and the flexibility of the rings allows

ne "¢
R der walls to prevent it from entering the
ion chambers

is:made of aluminum alloy, with a cross flow type .

irrégular pitch springs made of special carbon steel .
{Which are capable of functlonlng no matter what

fo'drive it. The cam journal is supported at 5 places -

Pistons are made of highly temperature-reSIs-
iaht aluminum alloy, and a depression is built into

d the No.2 compression ring .is made of -
- The oil ring is made of a combination of
d stainless steel. The outer diameter of

to hug the cylinder walls when they are
“on the piston. Compression rings No.1 -
-2 work to prevent the leakage of gas from
N cylinder and oil ring works to scrape oil off. - -

The cylinder block is made of castiron.-It has 4
cylinders which are approxlmately ‘2 times the
length of the piston stroke. The top of the cylin-
ders is closed off by the cylinder head and the
lower end of the cylinders becomes the crankcase,
in which the crankshaft is installed. In addition, the
cylinder block contains a water jacket, through
which coolant is pumped to cool the cylinders.

The oil pan is bolted to 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 at the bot-
tom 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 suc-
tion pipe.




EM-4 ENGINE MECHANICAL - Description (4A-GE)

DESCRIPTION

4A-GE ENGINE |

i The 4A-GE engine is an in-line 4-cylinder 1.6 liter DOHC 16 valve engine.
i




ENGINE MECHANICAL — Description (4A-GE) EM-5

The 4A-GE 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 specified
bearings inside the crankcase. These bearings are
: aluminum alloy.

ankshaft is integrated with 8 weights

! This engine’s ignition order is 1-3-4-2. The
%;ylinder head is made of aluminum alloy, with a
foss flow type intake and exhaust layout with
geﬁ‘? toof type combustion chambers. The spark

located in the center of the combustion

' _The intake manifold has 8 independent long
ports arid utilizes the inertial supercharging effect
to improve engine torque at low and medium
3peeds.
Exhaust and intake valves are equipped with
egular pitc;h springs made of oil tempered silicon
shrome steel wire which are capable ‘of following
he valves even at high engine speeds.
Both the exhaust side cam shaft and the intake
ide cam shaft are driven by a single timing belt.
The cam journal is supported at 5 places between
e valve lifters of each cylinder and on the front
d-of ‘the cylinder head. Lubrication of the cam
urnal-ahd cam is accomplished by oil being sup-
ed through the oiler port in the center of the
mshaft. -
Adjustment of the valve clearance is done by
eans of an outer shim type system, in which
Ive adjusting shims are located above the valve
ers. This_l permits replacement of the shims
thout removal of the camshafts.
fl;shg?lr{'eggyin timing belt cover is made of 3 pieces.
sefvice hole is provided in the No.2 belt cover
or adjusting the timing belt tension.

istons are made of highly temperature-resis-
nt aluminum alloy, and a depression is built into
t;- piston head to prevent interference with
ves.
Piston pins are the full-floating type, with the
s fastened to neither the piston boss nor the
Nnecting rods. Instead, snap rings are fitted on
th ends of the pins, preventing the pins from
ling out
The No.1 compression ring is made of steel and
€ No.2 compression ring is made of cast iron.
@ oil ring is made of a combination of steel and
linless steel. The outer diameter of each piston
g Is slightly larger than the diameter of the
ton and the flexibility of the rings allows them
ug the cylinder walls when they are mounted
€ piston. Compression rings No.1 and No.2

to prevent the leakage of gas from the
der and the oil ring works to scrape oil off the

cylinder walls to prevent it from entering the com-
bustion chamber.

The cylinder block is made of cast iron. It has 4
cylinders which are approximately 2 times the
length of the piston stroke. The top of the cylin-
ders is closed off by the cylinder head and the
lower end of the cylinders becomes the crankcase,
in which the crankshaft is installed. In addition, the
cylinder block contains a water jacket, through
which coolant is pumped to cool the cylinders.

The oil pan is bolted to 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 at the bot-

‘tom 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 suc-
tion pipe.



ENGINE MECHANICAL — Troubleshooting (4A-FE)

TROUBLESHOOTING (4A-FE)

ENGINE OVERHEATING

i' V “"Problem Possible cause Remedy ' Page
i?‘i‘ Engine overheats Cooling system faulty Troubleshoot cooling system CO-4
l Incorrect ignition timing Reset timing EM-20
| HARD STARTING
Problem Possible cause Remedy Page
Engine will not crank Starting system faulty Troubleshoot starting system ' ST-2
or cranks slowly
Engine will not start/ No fuel supply to carburetor Troubleshoot EF| system FI-10
hard to start ® No fuel in tank .
(cranks OK) ® Fuel pump not working
@ Fuel line clogged or leaking S
EFI system problems ‘Repair as_necessary
Ignition problems Perform spark test IG-6
@ [gnition coil ) :
® Igniter
® Distributor (IIA) o
Spark plugs faulty Inspect plugs 1 1G-7
High-tension cords disconnected or Inspect cords - 1G-7
broken :
Vacuum leaks Repair as necessary
® PCV line o
® EGR line (w/ EGR system)
® Intake manifold
& Throttle body
® Brake booster line
Low compression Check compression. EM-38




ENGINE MECHANICAL — Troubleshooting (4A-FE) EM-7

ROUGH IDLING

sgs - Problem : Possible cause Remedy . Page

Rough'idle, stalls or Spark plugs faulty Inspect plugs 1G-7

misses, High-tension cords faulty Inspect cords | G-7
P

Ignition wiring faulty Inspect wiring
Ignition problems .

® Ignition coil Inspect coil

® [gniter Inspect igniter

® Distributor (llA) Inspect A
Incorrect ignition timing Reset timing EM-20
Incorrect valve clearance Adjust valve clearance EM-16
Vacuum leaks Repair as necessary

® PCV line

® EGR line (w/ EGR system)
® Intake manifoid
® Throttle body

wC -® Brake booster line
e~ Incorrect idle speed Adjust idie speed EM-22, 23
a EF! system problems o Repair as necessary
EGR valve faulty (w/ EGR system) - - Check EGR valve
Engine overheats Check cooling system
%W Low compression , Check compression EM-38




| EM-8 ENGINE MECHANICAL — Troubleshooting (4A-FE)

- ENGINE HESITATES/POOR ACCELERATION

‘Problem Possible cause . - Remedy : Page
v Engine hesitates/ Spark plugs: faulty Inspect plugs : IG-7
| poor acceleration High-tension cords faulty ‘ Inspect cords 1G-7
:I Vacuum leaks Repair as necessary
® PCV line

® EGR line {(w/ EGR system)
| ® Intake manifold

| ® Throttle body
® Brake booster line
|

Incorrecfignition timing .4 | Reset timing EM-20
I Incorrect valve clearance Adjust valve clearance EM-16
“ Fuel systerﬁ clogged Check fuel system

H Air cleaner clogged Check air.cleaner EM-15
‘1‘ EFl system problems “{  Repair _as' necessary

| Engine overheats Check cooling system co-4
Low compression Check compression EM-38
\

ENGINE DIESELING

1 Problem Possible cause Remedy Page
\ - .

‘ "Engine dieseling EFl system problems " | Repair as necessary

| {runs after ignition Incorrect ignition timing Reset timing EM-20
| switch is turned off)

i\ EGR system faulty (w/EGR system) Check EGR system




ENGINE MECHANICAL — Troubleshooting (4A-FE) EM-9

AFTER FIRE, BACKFIRE

Problem Possible cause . . Remedy B Page

Muffler explosion Deceleration fuel cut system always off Check fuel cut system -
(after ﬁre_) on DP system always off Check DP system
deceleration only _
Muffler explosion Air cleaner clogged . Check air cleaner EM-15
(after fire) all the time |  Epy gystom problem Repair as necessary

Incorrect ignition timing. Reset timing EM-20

Incorrect vaive clearance Adjust valve clearance EM-16
Engine backfires EFl system problem Repair as necessary

Vacuum leak Check hoses and repair as

® PCV hoses L necessary

® Intake manifold
® Throttle body
® Brake booster line

Insufficient fuel flow ' o Troubleshoot fuel system ~

Incorrect ignition timing - ’ T Reset timing EM-20
Incorrect valve clearance : _ Adjust valve clearance - | EM-16-
"Ca'rb'on deposits in combustion ' ‘Inspect_ cylinder head o EM-68
_ chambers

EXCESSIVE OIL CONSUMPTION

Problem A 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-130
Valve stem and guide bushing worn Check valves and guide ~ " "EM-70
bushings
Valve stem oil seal worn or damaged Check oil seals




| EM-10 ENGINE MECHANICAL — Troubleshooting (4A-FE)

- POOR GASOLINE MILEAGE

Problem Possible cause ' Remedy Page
Poor gasoline mileage Fuel leak - : Repair as necessary
Air cleaner clogged Check air cleaner
Incorrect ignition timing Reset timing EM-20

EFl system problems Repair as necessary
® Injector faulty :
® Deceleration fuel cut system

faulty
Idle speed too high Adjust idle speed EM-22, 23
Spark plugs faulty . . Inspect plugs 1G-7
EGR system always on (w/ EGR system)| Check EGR system
Low compression Check compression EM-38
Tires improperly inflated Inflate tires to proper pressure
Clutch slips " Troubleshoot clutch
Brakes drag Troubleshoot brakes

UNPLEASANT ODOR

Problem ‘ Possible cause v ~ Remedy Page
Unpleasant odor Incorrect idie speed Adjust idle speed EM-22, 23
incorrect ignition timing Reset timing EM-20
Vacuum leaks Repair as necessary
’ ® PCV line )

® EGR line (w/ EGR system)
® Intake manifold

® Throttle body

® Brake booster line

EFl system problems Repair as necessary




ENGINE MECHANICAL — Troubleshooting (4A-GE)

EM-11
ENGINE OVERHEATING
Problem Possible cause Remedy ‘Page
Engine overheats Cooling system faulty Troubleshoot cooling system Co-4
Incorrect ignition timing Reset timing EM-28
HARD STARTING
Problem Possible cause Remedy Page
Engine will not crank Starting system faulty Troubleshoot starting system ST-2
or cranks slowly
I Engine will not start/ No fuel supply to injector Troubleshoot EFl system Fi-10
|- hard to start ® No fuel in tank
{crank OK) ® Fuel pump not working
® Fuel line clogged or leaking
EFl system problems Repair as necessary
Ignition problems Perform spark test 1G-10
® Ignition coil
® |gniter
® Distributor
Spark plug fauity Inspect plugs IG-11, 12
High-tension cord disconnected or Inspect cords 1G-11
broken
Vacuum leaks Repair as necessary
® PCV line
® EGR line (w/ EGR system)
® Intake manifold
® Throttie body
® Brake booster line
Air suction between air flow meter Repair as necessary
and throttle body
Low compression Check compression EM-38
ROUGH IDLING
Problem Possible cause Remedy Page
Rough idle, stalls or Spark plug faulty Inspect plugs IG-11, 12
misses- High-tension cord faulty Inspect cords I1G-11 -
Ignition wiring faulty Inspect wiring
Ignition problems
@ Ignition coil Inspect coil
@® Igniter Inspect igniter
® Distributor Inspect distributor
Incorrect ignition timing Reset timing EM-28
Incorrect valve clearance Adjust valve clearance EM-26




EM-12

ENGINE MECHANICAL — Troubleshooting (4A-GE)

'ROUGH IDLING (Cont’d)

Problem Possible cause Remedy Page
Rough idle, stalls or Vacuum leaks Repair necessary
misses (Cont’d) ® PCV line : :
’ ® EGR line (w/ EGR system)
® Intake manifold
@ Throttle body
® Brake booster line
Air suction between air flow meter Repair as necessary
and throttle body ’ ' )
Incorrect idie speed " Adjust idle. speed . EM-30, 31
EFl system problems Repair as necessary
EGR valve faulty (w/ EGR system) Check EGR valve '
Engine overheats Check cooling system COo-4
Low compression EM-38

Check compression

ENGINE HESITATES/POOR ACCELERATION

Problem Possible cause Remedy Page
Engine hesitates/ Spark plug faulty Inspect plugs IG-11, 12
poor acceleration High-tension cord faulty Inspect cords IG-11

Vacuum leaks Repair as necessary

® PCV line

® EGR line (w/ EGR system)

® Intake manifoid

® Throttle body

® Brake booster line ]
Air suction between air flow Repair as necessary
meter and throttle body
Incorrect ignition timing Reset timing EM-28
Incorrect valve clearance Adjust valve clearance EM-26
Fuel system clogged Check fuel system
Air cleaner clogged Check air cleaner EM-25
EFI system problems Repair as necessary -
Engine overheats ~ Check cooling system 1 CO-4
Low compression Check.compression EM-38




ENGINE MECHANICAL — Troubleshooting (4A-GE)

EM-13
ENGINE DIESELING
Problem Possible cause Remedy Page
Engine dieseling EFl system problems Repair as necessary )
{turns when ignition Incorrect ignition timing - Reset timing EM-28
switch is turned off)
EGR system faulty (w/ EGR system) Check EGR system
AFTER FIRE, BACKFIRE
Probiem Possible cause Remedy Page
Muffler explosion Deceleration fuel cut system always off Check EFI {fuel cut) system
(after fure) on DP system always off Check DP system
deceleration only
Muffler explosion Air cleaner clogged Check air cleaner EM-25
(after fire) all the time |  Epy gy stem problem Repair as necessary
Incorrect ignition timing Reset timing EM-28
Incorrect valve clearance Adjust valve clearance EM-26
Engine backfires EFl system problem Repair as necessary
Vacuum leak Check hoses and repair as
® PCV hoses neccessary
® Intake manifold
® Throttle body
® Brake booster line
Air suction between air flow meter Repair as necessary
and throttie body )
insufficient fuel flow Troubleshoot fuel system
Incorrect ignition timing Reset timing EM-28
Incorrect valve clearance Adjust valve clearance EM-26
Carbon deposits in combustion Inspect cylinder head EM-99
chambers
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-130
Valve stem and guide bushing worn Check valves and guide EM-100

Valve stem oil seal worn or damaged

bushings
Check oil seals




Vacuum leaks
® PCV line
EGR line (w/ EGR system)
@ Intake manifold
® Throttle body
® Brake booster line

EFI system problems

Repair as necessary

Repair as necessary

EM-14 ENGINE MECHANICAL — Troubleshooting (4A-GE)
"~ EXCESSIVE FUEL CONSUMPTION
Probiem Possible cause Remedy ‘Page

Poor gasoline mileage Fuel leak Repair as necessary
Air cleaner. clogged Check air cleaner B EM-25
Incorrect ignition timing Reset timing EM-28
EFl system problems Repair as necessary

® _Injector fauity _
® Deceleration fuel cut system
faulty
idle speed to high Adjust idle speed EM-30, 31
Spark plug fauity Inspect plugs T 1G-11, 12
'EGR system always on {w/ EGR system)| Check EGR system _
Low compression Check compression EM-38
Tires improperly inflated Inflate tires to proper pressure : ’
Ciutch slips Troubleshoot clutch
Brakes drag Troubleshoot brakes
UNPLEASANT ODOR
Problem Possible cause Remedy Page

Unpleasant odor Incorrect idle speed Adjust idle speed EM-30, 31

Incorrect ignition timing ~ Reset timing EM-28




ENGINE MECHANICAL — Engine Tune-up (4A-FE) EM-15

MaA 0061

ENGINE TUNE-UP (4A-FE)

INSPECTION OF ENGINE COOLANT
{See steps 1 and 2 on page CO-5)

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

INSPECTION OF BATTERY
(See page 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,
damaged or oily.

2. CLEAN AIR FILTER

Clean the element with compressed air.
First blow from the back thoroughly. Then blow off the
front of the element. ‘

INSPECTION OF HIGH-TENSION CORDS
(See page 1G-5)

Maximum resistance: 25 k() per cord

INSPECTION OF SPARK PLUGS
(See page 1G-6)

Correct electrode gap: 0.8 mm (0.031 in.)
Recommended spark plugs:

ND Q16R-U

NGK BCPR5SEY

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

Drive belt deflection:
Used belt 10.0 —~ 12.0 mm (0.394 — 0.472 in.)
New belt 8.5 — 10.5 mm (0.335 — 0.413 in.)
Drive belt tension (Reference):
Used belt 40 — 55 kg
New belt 60 — 70 kg




EM-16 ENGINE> MECHANICAL — Engine Tune-up (4A-FE)

INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCE

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 page EM-62)

3. SET NO.1 CYLINDER TO TDC/COMPRESSION

(@ Turn the crankshaft pulley and align its groove with
the timing mark ‘0"’ of the No.1 timing belt cover.

(b) Check that the valve lifters on the No.1 cylinder are 1
loose and valve lifters on the No.4 cylinder are tight.

If not, turn the crankshaft one revolution (360°) and
align the mark as above.

EM7814

4. INSPECT VALVE CLEARANCE
tr 22 (a) Check only those valves indicated in the illustration.

o » = ° ® Using a thickness gauge, measure the clearance
IN between the valve lifter and camshaft.

= () ) @, 9 ® Record the valve clearance measurements which

are out of specification. They will be used later to
EX . ‘ determine the required replacement adjusting
shim.

11 3 3 Valve clearance (Cold):
EM7620 Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust 0.20 — 0.30 mm (0.008 — 0.012 in.)

33 44 (b) Turn the crankshaft one revolution (360°) and align
- ' the mark as above. (See procedure step 3)

iN 9 O ' (¢} Check only the valves indicated as shown.
Measure the valve clearance.

5 (D (See procedure step (a)).

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




ENGINE MECHANICAL — Engine Tune-up (4A-FE) EM-17

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

EM4252

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

® Using a micrometer, measure the thickness of the
shim which was removed.

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

T..... Thickness of shim used
A ..... Valve clearance measured
N ..... Thickness of new shim
EMO494 ' Intake: N =T+ (A~ 0.20 mm (0.008 in.))

Exhaust: N=T + (A — 0.25 mm (0.010 in.))

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

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 inJ).

(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.

6. INSTALL CYLINDER HEAD COVER (See page EM-86)

7. CONNECT HIGH-TENSION CORDS TO SPARK
PLUGS




EM-18 ENGINE MECHANICAL — Engine Tune-up {4A-FE)

. - . .
Adjusting Shim Selection Chart
. INTAKE
s " i lled Shim Thick {mm) |
Clasrance 828283288828883988288829882888398828§83988.“38883‘38828838£8 |
{mm) slalale|le|ale|s|e|@|a|d|R|RIRININ R |I~dio|o|o|o aoo|lealsaeiaealdlooglo|g|a|eclim|oiciccici—INoiniNG |
NNNNNNNNNNN’NNNNNNNNNNNNNNNNNNNNNNNNNlﬁﬂn?ﬂnpmtﬁn,ﬂqunnﬂﬂnﬂpﬂ
0.000 - 0.009 12{02102]04] 4/06p606/08/08j08l0808[1 01 010]12[12[12]1 2)1.2[1 4[14]1 4]1 6]161 6]16]1 8]1 8181 8]2020120]20120]2222122 24 2 4126/26
0.010 - 0.025 2l02/0202/04 sloslosloslosjosiosios|10[i 01010121 2[121 214 4] a]1 s[ve[1 6116161 8]18]18[18120[20120120122/2 212222124 24(26(261 |
0,026 - 0.029 12j02/02(02[04! ;osos[o_eﬁe]oa]osloabaho101019‘1-21212121_414uuiéwhshs’[w}w}im 20120[2012022[22}2222 242426 12628] .
0.030 — 0.040 b2lo2jozjozlozpa) loebecéloslosloslosloslioj1ol10)1012[1212{12)1 4141 2] 41 6]16]16[16]1 811 818 18]20/20[20(20/22 122122 2224124 26 126(28
0.041 - 0.050 b2lo2lo2}o2lo2oaloaloslosloslosjos peloapeloahofiofi ool 2] 2]i2[14[1 41 4|1 a[1a]16[16}1 6]y 81818l 81 8[20[20[20[22122 22122 22[24 2426 26128
0.051 - 0.070 2p2102/02l02104/04 b4 lo606l06/08 pe[oBOB08 10/ 0101010121 21 2141 41 4141416} 61161 81 81181 8[18120[20/20122 122222512224 42426 26 28 28
0071 - 0075 12/02/0202/02] 06l08/Gelos o808 pelos]1o[ToToh0[12[12[s 2[12[14[1a14]1 481 8] 8181 811 8]1 81 BJ20[20[20[20/22(22]22122124 24 24 24126 26 28128
0076 - 0.090 202/0202]04) 6 sbsloelospsloaos[ 10)10[1ohi2[12)12(12)1a\14P1a]1a]1 €16 61 6l 811 8/18"1 820]26120}20]22122122]22124 24124 74 26126 28128/30)
0.091 - 0.100 1611001071 2[121121 211 2 a1 4[14]1811 81 6 6 Y6 1 8[18[18120/20[20120]20(22]22]22 124 4[24/24 2426126 28128/30
0.101 - 0.120 2 TP 2121 2(12]12]14[ 141 4]181818}1 6181 8]18]1820[20120/20120[22|72]22 2424 2424124 |26 2626128 12830(30
0.121 - 0.125 12102 ) ] 101212’12121“4’14uuwhd1‘81s1alsr181sL--"iu- 20/2222]22/22[242412424[28/26 2612628 28130[30
0.126 ~ 0.140 12/02/04)04 ioslosloelo sbslo 08 08[1010]1011001 212112213141 4]14[18]1 61 6[18[1 81 8[18]1 86RO 2020120122(22122]22]24[24124 24 26 126]28 26128128 30 130/32
0.141 - 0.148 b2lo2losjoalosoelosloslosloslosloslos1 oj10[to[10[10]1 21 2112[14[14]14]1 4|1 &]1 61 6[16]1 81181 81 8|1 €[20(7020(22122]2 3 22[22 24124124 26126 26]268 2812828 3030]32
0.150 - 0.250 1 ; T 1 ¢ T e ; |
0.251 - 0.270 pajosjosloalos[10]10/10/10]10]12/12[12[14[14]1 41414161 61 61811 8]1 8]1 81 8[20120[2022]22]22[22]22124[24 24 ]26/26126(26/26/28/28]28!30 4 |
0.271 - 0.275 04joelosiosios1o)1ofvo1o12[12)12112/1&)1ahah &)1 616)18]16]18]18(18]18[20/20/20]20]22[22]22[2224 ]24[24 24 26 26 126[26128/2628 128 dyf_s_‘g;gjguu 2134134 S
0.278 - 0.290 [osjosloslos[1oliol1o[10j12)12]12|12|14]1414[1 416]18)1 6/18[1 8]18]18[18[20[20}20]20/22[22]22122[2412424[24 126 126|26[26[28128128/28]30,30/30/30/32132 2620434 o |
0.291 - 0.300 josjososjoa[10/10/10/12]12]12|12]1 2]14[1a[1&[16[16}16[1 6[16]1B[18]1 8/20]20202020[22122[22]24/2424 24|24 ]2626(26/28/2828.28/28130/3030/32132132 3zp2alsal 7 |
0.301 - 0.320 josloslosl10)10)12[12[12]12)12)14]14]14]18]1 816161611 8]1 8]18]20!20:20]20[20(22]2212224 24]24/24]24126]26]26 azazazaza aolaolzolz2la2l32la2l32i3alal3a]
0.321 - 0.325 |06)08 --1010121212iz1414u1'41,91\1s|islls1w|1'sl1§{1smm 0201222222|22]24l24]24 242626126 26 2 8l28]28[28]3030[30/30[32 132132132 134 134 [3434]
0.328 - 0.340 osjos|10)10]12[12[12[1214[1]14]14]1 6]16]16[1 6]18]18(18/18[20120120/20[22]22122(22124/24[24]24 6126 6|26/28/28/2828/30/30/30|30/32/32(32[33[34]34(34 34|
0341 — 0.350 papajiojio[1zj12[12[1a]1a]1414]14]v6[16]16]18/18)18]18[18[20[20/20}22[22]22]22/22[24]24]24|26[2€[2626]26[28[28/28]30/30/3013030/32/32[3234 34134134 |
0.351 - 0.370 josjioj10[12)12)14[1414[14[14[16(16]16[18)18]18[18]18]2020[2022[22[22]2222]24]24]24126[26/26[26/2 6128/28128/3030/30/30[30/32/32[32[34]34|3a/34l34] . SRR
0371 — 0.375 log[1ol10[12[12)14[1a[14]14]16]1 6]16[18]18[18/18)18]20120[20/20/22[22(22122) {A'u'u2423128}25[2623123[281;8[30fui 30[303232[32[32{34/3434/34 o |
0.376 — 0.390 |10[10121 21414141 4]16[18[1 6]16)1 811 8[18]18[20[20[z0]20[22]22(22[22]24[2424]24]26]26]26[26]28]28[2828]30/30/30[30/32]32(32132/34]34/34 34 T . i
0.391 — 0,400 [10[10[12[12]14]14]1416]16]1 61 6[15[18]18]18[20]20[20[2012022]2 zz;z,nnjz;zl 6|26/26(28]28/28[26]28/3030/30(32/32(32[32[32/33[34]34) Lo |

: 0.401 — 0.420 [10]12[121a]14]16]16}16]16]18[18]18]18[20]20{20:20/20/22)22
i 0.421 - 0.425 10[12/12[14]1416]16]1 8161 8[18[18]18]20[20[20/20/22]22 222024 Ralzaze ’s alzslzelzajza]szqm 30[30/3052[32132]32{34 3434134
0.426 - 0.440 |12[12)14]14]1616)18]16[18)18]18]18/20[20[20/20/22]22[22R2[24]24124]24 °s]ze]z"lze]zalza]zalzala_ 30[30[30{3232|32[32[34/34}34134] .
0441 ~ 0450 [1212va1416]16[16]18[18[18]18[18[20[20/20[22]22[22[2222(24[24[24 "szslze[zéze]za[zs[zsao:{_ 3030[30]32[32[32[34/3434134]34]
0.451 — 0.470 1274141 68)16[18]18[18[18[18[20[20{2022[22[22[22]22[2424]24]26 ) ] 30 Y 4343

0471 - 0.475 12h4]14]18[16[1818[18[18/20]2¢ n)]zo 22[22[22[22[24]2424]24

0.478 — 0.490 N4[14)16]16018[18]18]18]20120[20/2022(2222'22]24/24 "_94 B/26| zslze]za]za]zs ﬂ«
0.491 - 0500 [14]14]16]18[18]1818]20]20[2020]2: 2022122(22] 4[24[24[2424126]26(26]28] 2ngalza[za
0.501 - 0.520 |14]16]16/18]182020[2020[20{22]22[22[24124]24]24]2426 26126]28/28|2828]28/30[3¢
0.521 - 0.525 [1418)1618/18]20[2020[20/2222|22[22[24124[24]24]26/26 26 26! zslza[28|28{305_ﬁo
0.526 - 0.540 |1616]18/1820[2020[2022[22[22|22]24]28[24123[26[26]26| slz&zs.za[za 3013013013
0.541 - 0550 |16/18]18)18120/20[2022[22[2222/22[24]2424]26]28]26[26 26/7812828[30[30:30/30)
0551 - 0.570 [18]18[18[20[20[22{22{22]22]22[24]24 24 ez'szs]zsé]zslzaza}z--«- 30[30{30{30[32
0571 - 0.575 he|18)18[20[2022[22|22/22[2424]24[24126]26(262626]28128]28,30/30[30130[32132
0.576 - 0.590 11818[20(2022|22[22(22[24]24|24]24] szsizsIznglzglz—gslm 30[30130[32]32}32
0.597 - 0.600 [18[18[20[20[22{22|22[24[24/24[24 2326 2elzslzalzs]qu 328]30|30/30[32(32[32]32
0.601 - 0.620 [18[20[2022{22[24/24[24/24[24] zslz 28128]28/28(28/3030130/3213232(32|32134
0621 < 0625 181202022(22]24[24 2424126126} eIzslze[zs]zslzabe- 3030(3032{32/32|32[3434
0.626 - 0.640 [20[20[22|22[24]24]24]24]26/26]|26|26]; 829282824 30130[32]32[32 32[34(3434
0.641 ~ 0.650 [20[202222[24]24]24 26]26]26/26]26128128/28/30/30) 10 2;32|34]34[3a[34[34]
0.651 - 0.670 [20[22{22[24]24]26 26‘26]28]28|28128 830[30130/30{30{32[3213234[34134/34[34] .. -
0.671 - 0.675 [20{22[22[24)242626]26]26]28/28/28 128
0.676 ~ 0.690 [22[22[24/24| 9szelze|ze[zslz§i2_alﬁ 8[30]3
0.691 - 0.700 12222[24[24[26]26]2628]28[28(28]28(30[30/30[3232 4 R
0.701 - 0.720 122[2424]26/26]2828[28/2812830/30/30[32]32]32[32]32[3434j34] ~ .
0.721 - 0.725 I22|24[24/2626]28[28}28[28/30[30/30[30(32{32]3232[34343434]
0.726 — 0.740 |24|24[26.26(28(28(28[28|30/30[30[30{32/32{32(32{34!34|3434
0.741 - 0.750 24)24]26/26[28[28]2830/30/30/3¢ i

6126[28/28]2828]28]30/30[30[32|32/32{32/32/34]34|34|

@

N
AH-3

3130|30/30132(32[3232(34|34|34/34;

30132[32(32134

0.751 - 0.770 242628[28]28]"- 30[30[30{30[32[3232 -1?4?5' 34

0.771 — 0.775 [24]26[26]28/28[30[30[30[30132(32{32[32/34[34/34(34

0.776 - 0.790 2§L28128]28|--- 30/30[30{32(32|32{32 34343 )

T ig%:gl;:{i: T Shim thicknesses mm (in.)
0.821 - 0.825 [26[2828|30[30[3232[32(32/34/34!34{34 -

0826 - 0.840 28};5' 30[32[3232B234 343434 - SQ M| Thickness S;; M| Thickness
0.841 - 0.850 [28|28/3030132[323234/34[34]34]34) ) : 0. 0.

O s 02 |2.500 (0.0984)| 20 |2.950 (0.1161)
0.871 - 0.875 [28[30i30132/32|34/|34134/34

0876 - 0.890 SOBOBZRZa a4 04 |2.550 (0.1004)| 22 |{3.000 (0.1181)
0.891 - 0.900 [30[30[32[32(34{34/34 /

55T~ 0925 hohz32b4134] 06 |2.600 (0.1024)| 24 [3.050 (0.1201)
0.926 - 0.950 [32|32(34134

0.951 - 0975 BZ3434 08 |2.650 (0.1043)| 26 [3.100 (0.1220)
0.976 - 1.000 [34/34

1.001 - 1,025 B4 10 |2.700 (0.1063)| 28 [3.150 (0.1240)

Intake valve clearance (cold):
ntake v vo_15 — 0.25 mm (0.006 - 0.010 in.) 12 (2.750 (0.1083) 30 13.200 (0.1260)

Example: A 2.800 mm shim is 14 |2.800 (0.1102){ 32 |3.250 (0.1280)
installed and the measured 16 |2.850 (0.1122)] 34 [3.300 (0.1299)
_clearance is 0.450 mm.
Replace the 2.800 mm shim 18 |2.900 (0.1142)

with shim No. 24 (3.050 mm).
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Adjusting Shim Selection Chart

EXHAUST
Instalied Shim Thic {mm)
w QIO [=-3F:d5=3 wlolo wlo Ooln|Q|lolo|wn|o ow|o|olo|w|O Clwio|o|0|w|O (=]
“eme 8818158 8182 88 e 82 E < e e e e e e e e e e e 3 e e e e e s e e e e e
0.000 - 0.009 [ 2/02102/02]02[04] 6/06/06/06/06108/08/08}1 011 01010 o1 2121 2[1 8141414141611 61818
0010 - 0.025 T 22/02/02J04/04/02/06/06 ----JOB]OB[OB{OQ]IO\O!O"'IO‘I'012_1212141414141416]1_9{18]18]18
0.026 - 0.040 = 2/02)02/02|04/04J04/04(06|06l06l06l08loslosjos|10]Tol10)10[12(12[1 2[12[1a[1af a1 4161 6[18]16]18]18
0.041 — 0.050 : 2102/02/02/04]04104/04{06/06l06]06l08l08|08l08] 1010[10[10(12 121,2121414141'4,16,15’]13131s1’a1s_F 2022
0051 — 0.070 02/02/02/04J04/04]04)04]06l06l06|08l08|08l0sj0s]10{1010[1 211 ,12121214u1‘us16‘1s1,518181:1_a¢u‘o. ugﬂ;__;'z 2]
0,071 - 0030 0202102/02/04, loaoslos|os|osloslosios|os to‘wlolmyzu12141‘41nus1sl_w‘hsl1s1aw1---:--gu ol22122(22122
0.091 — 0.100 2(02{02/02{04paj0a 4[08[0606|06]0§]08]08'08101010'101'2!2121,21414141415161:6]1618191818ml--mn-u 2(2222224]2
[0.101 — 0.120 2j02/02(02j02]04 6 slos]os‘asloalogloaw1010’1010121'21214uuu:ne16_‘I1sltsl1sh.dhs1a‘um 0222212212212224[24
0.121 - 0.140 02/0202]02|04] 6los| -s]os]oa;o,aloa}QBIww'10101212121‘21'41414,14’131_51she'1a|1a|1alg}gpzo" 2022122122/22124/24124/24/2}
0.141 — 0.150 12102/02j04loslososios -u:nsoeloalog_ﬁslos 10 10101o1.2121212'14"14141,415115!16ishahg{i_a:is"n;i--lujf_‘zu 22B2k4
0.151 = 0.170 02/02/04 04/04/06/06106/08j08l08losloe]10[10]10[1211 2[12]12[1 2[1al 4 ar6]1511 6|16} 61 8[18]18/20]2020/20/20122122]22 2 424124
10171 - 0.130 2/02/04 06106 -sloﬁosloa'bg’]oamiomwzz12'1"212uu’u:ushg]fe16[1831‘313 0120120/20122[22[22(22124124 24]24|
0.191 - 0.199 12/02/04 04040606 0606 08/08I08| 81010101012]212121414141‘161616’#6181818_'1-1’-”'5@43" 2122122/22(24/24/24124/26/26]
0.200 - 0.300 I i ' RN _ : 1
0.301_- 0.320 [o4joslosloslos]10[10M 0101 0[1 2]1212}1a[14]14]1a11a[16]16[16]18118]18[18]18]20/20)20[22]22[22)22 2[24j2424126{26126/2626/28/28/28/30 0/30/30/30(32/32[3234134] .
0.321 - 0.325 j04|06/06/08l08;10]10110{10)12]1 2]1 21 2[1 &|14[14]1 4|16 161 6]1 61181 8] 18] 8]20/20120120] 2222|2222 424124124126126/26126/28/28/28128/3013¢ :
0.326 — 0.340 [06|osj0s|os]1010]101100121 2{12[1 2|11 a[141 21 6]16]16]16)18]18]1 8]18[z0[20]20120]22[2222(2 212441242 426126261262 81281282830

0.341 — 0.350 Jos|osloslos]1 0/1 0]10/1 212112121 2141 al141 6161 6]16]16]18]1 8[1 B{20/20/20]20120,22122[22Zal2a 4 4/24/26/26/26126[28/28/26/28/30
.[0351 - 0.370 [oslosjos]10l10[1 21 2112]12)1 2[18]14[14[18]18]1 81611 6]18]18]18]2020/20]202012 22222 ]24]24]2812ab sl 6 26 l2 6 28128 8128/28/30/30/30
0371 - 0.375 josjosjos]10]10/1212[1212)1a14[14]14]16]1 6]18]16[18]18]18/18[20/20120[20/22]22[2 22224 |24/24|24 26 26126 |26 2 8128128[28130/30[30130)
0376 - 0.390 |osjos10(10]12]12[12!12[14[14]14]14]76]16]16]16]18[16(18118[20]20[20/20/22]22[22[22]2424[24|24|Z6 26126126 |28 2828 [28/30/30/30/3013 2}
0.391 - 0.400 losjos10[10[12]1212114[14]1414[14l16]16]16[18]1801 B[ B[8[20[20[20]22[22[22122[22[2424 24 2612626126]26/28/2812830/30/30/3¢ 303213232
0401 - 0.420 [08[10]10]12[1 2]14]14]14]14]14]1 6]18]16[18[18] 8[18]1 8]20/2020]22]22]2 222222 4]24]24]26]26[26 266 28}78/28130130/30/3030/32]32[32)

0421 < 0.425 08]1010[12{12]14]14/141 4)16[1 6[16}16)78[18]1 8]18/30[20[20]20/22[22]2222124]24]24/73|26]26]26] 2626 28 28283030 30/30/32[32]32]3:
0.426 - 0.440 110/10[12]12[14]14/14/14,16]1 6] 6]16/18]18[18]18120/20]20/20[22[22{22i22[24/24|23]24]z6]26[26[26[2828[28128[30B0}30[30[32/32(32]32[34]3
‘Toas1 - 0450 n1oj1012/12114]14]14/16/16)16]16/16[18)18[18[20120/20/2020]28[22122:24]24124]24]24]28[26]28 28]2806 2828[30B0B0 P2 32/32[32]32 343434 -
0451 - 0.470 [1012]12[14]14]1616]16l16]1 61 8[16]18]20[20120[2020:22[22]22 '1-u!huonszsxzs|z's]zs]'za]zaﬁngpo ob232i3232[3234]3al34] -

X

N

0471 - 0475 [10[12[121414]16/16,16/16/18]18]18]1820120[20|20[22]22/22[22[24/2424]24]26[26/26126]28[28|28]28R030B0B30B 2321323 2 3 4|3434 /34
0476 - 0490 [12/12[14[14)16[16[1616]18]18[18[18[20[20/20/20]22]22]22122[24]24]24,24 126]26]26(26/28128[28]28[3050 303013232 32 32 38|34 [3a]34] -
0491 - 0.500 [12]12]14)14}16)16]16]18[18[18[18[18]20/20[20[22[22122(22]22[24]24]24126126]26|26126]28]28]28]30[3080/30[30/32 3 2]32 3438 34]34138
0501 — 0.520 [12[14]14]1816]18[18[18[18[18]20[20[20/22[22[22]22]22[24]24]24/26[26[26 26 [26[28[28[28[3030/30[30B0j32[3213234 383434134 :
{0521 - 0525 j12]14)1416[16]18]18[18]18[20/2020/2022[22|22[22]2 4[24 24]24/26|26/2 6126[28]28{28/28[30[30/30[308 232132132 BaBa e 3a]
0.526 - 0.540 [14]14}16[16]18]18]18:18/20[20[20[20[22|22]22/22]24]24 4]24‘_zsnzs]zs]zeFaIzE[ﬁ[zs}soaon-- 30|32B232132[33343434] -
0.541 - 0.550 [14[14]16)16]18[18/18]20]20[20/2020]22]22[22[24]24]24124[24]26]26 26/28|28]28[282830[30[30[32|32h2132[32 [3a a4 ]
0.551 - 0.570 [14]16]16118]18[20/20/20{2020/22[2222|24]24]24]24]24]26[26]26] zalza{ga]za]zﬁ 30{30/30/32132(32]32p2[34/
0.571 - 0.575 [14]16[16:18]18]20/2012020[22[22[22[22]2424]24]24]26]26]26]26|28]28]28[28[30/3¢ 3030/32132/32[32B4[34]34)
0.576 - 0.590 [16[16]1818[20120[2020[22[2222[22'74/24124]24]26|2626]26]28[28]28]28[30/30[30/30[32[325232 ‘zigrx’n il
0.591 - 0.600 [16[1618118[20/2020[22[22[22]22[22 74|24 124]26]26[26/26/26/28(28,28.30/3¢ 30[32[32{32[34/34B4[34(34]
0.601 - 0.620 16]18 18(20[20]22,22(22|22]22/24[24/24 9525 25.]25125!23|23.]28!1h 30,30[36/30/32[32[3234 13334 -
0.621 - 0.625 |16]18[18[20[20[22]22[22122[24124]24:24[26[26[26/26(28[28]282830[30/30i30[32[32[32/32[34134/3
0.626 - 0.640 [18[18[2020[22[22]22122[2423]24]24126 26(26{26/28]2828/28(30[30) 30[30!32[3232[32[34[34 34
0.641 - 0.650 [18]18[20/20[222222/24[24]24]24]24 26| 28126]23,[28{58]281_28 30[30[30:3203232[32}32 3834134 _
0.651 - 0.670 [18[20[20[22[22]24/24:24124]2426]26 26 28[28]28]28]28303030132|32/32/32[32[34[3434] e
0.671 - 0.675 118[20[20[22|22/24/2424]24 ’5[26‘26:25]&8]28'2812830 30/30/30[32[32/32/32[34[38[34i34] ~ . |
0.676 - 0.690 [20[20/22(22/24.24:24/2426126/26/26 28[28]28/28/30[30i30[30[32132}32/3234[34]3aj34] ..
0691 ~ 0.700 [20[20[22:22[24 2424 ,26[26]26]26]2628]28]28]30[30[30130[30132 321323434 [34[3434]
0.701 - 0720 [20/2222.24]2426:26/26/26126/26/28126/30/36/30/30[30/32[32[323a 34 34]3803a]
0.721 - 0.725 [20[22:22124[24,26 26:26{26]28]28]2812830(30:30/3032132132[32[3434;34[38] _
0.726 - 0.740 [22]22/24:24]26.26.26:26/28[28,28/28/3030/30/30/32[32.32]32]34]34| T
0.741 - 0.750 [2222]24124 2626126:28]28[28]28[28]30[30/30/32/32/32)32132[34[34)34.
0.751 - 0.770 [22]24/24/26]26/2828:28]28]28[30[3030[32/3232[32[32[34i3a]3a] .~
0.771 - 0.775 [22/24124126/26126,28128/28[30[30[30,30[32(32[32[32[38[34i34]34] ..
0.776 - 0.790 24[24262628/28!28i2830[30[30[30/3232/32[32[34]34[3a34]
0.791 - 0.800 24 24Tzs|zsr23;za|n. 30i3030{30[30[32|32132[33]34)34] _1‘[14‘ B
0.801 - 0.820 24126:26(28{28!30[30-30[30(3032[32[3234[34[34[34]34]
0821 - 0.825 24 zslrzslzalza-‘m 30:30{30{32|32|32/32|34/33{34[34

0826 - 0,840 [26/26128[28130/30/3030/32(323232134134134134]

3;:;1 ZSjZ",‘Z §§%§§E§Jﬁi Soaz7az331553 ::-:4 : - Shim thicknesses mm (in.)
0.871 - 0.875 {26[28]28{30[30[32/32'3232[34/34[34[34] : i i

0.876 - 0.890 za}z: 30(30] <1§(1 323234343434 - S£;m Thickness S"I;“m Thickness
0.891 - 0.900 [28[28[30/30/32.32(32 34[34[34/34/34 - R ot ‘

_ g‘:g; -g.::: 28[30[303 ~;;:::E°“4 T : 02 [2.500 (0.0984)| 20 |2.950 (0.1161)
0851 - 0475 [a0p2pzpaEl 04 |2.550 (0.1004)| 22 |3.000 (0.1181)
0.976 - 1.000 |32323434 g
1001 = 1,025 32]34}33) ' 06 [2.600 (0.1024)| 24 |3.050 (0.1201)
1,026 - 1.080 [3434 - :

[ 1051 - 1,075 ]34 08 {2.650 (0.1043)| 26 [3.100 (0.1220)

) 10 |2.700 (0.1063); 28 |3.150 (0.1240)
Exhaust valve clearance (cold): -
0.20 — 0.30 mm (0.008 — 0.012 in) | 12 {2.750 (0.1083)| 30 [3.200 (0.1260)

Example: A 2.800 mm shim is installed 14 |2.800 (0.1102)| 32 |3.250 (0.1280)
and the measured clearance 16 [2.850 (0.1122)| 34 |3.300 (0.1299)
is 0.450 mm.
Replace the 2.800 mm shim 18 12.900 (0.1142)

with shim No. 22 (3.000 mm).




EM-20 ENGINE MECHANICAL — Engine Tune-up (4A-FE)

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING

1.- WARM: UP ENGINE
} -Allow the engine to reach normal operating temperature.

2. CONNECT TACHOMETER

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

LOCATION: See page FI-133

- 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
EM7500] ignition system, we recommend that you confirm
the compatibility of your unit before use.

Tachometer |

Check Connector

3. INSPECT AND ADJUST IGNITION TIMING

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

SST 09843-18020

EM7502

(b) Using a timing light, check the ignition timing.
Ignition timing: 10° BTDC @:-idle .
(Transmission'in neutral range)

1G1266|

If necessary, loosen the distributor bolts and turntt‘he dis-
tributor. Recheck the timing after tightening the distributor
bolts. B R

Torque: 200 kg-cm (14 ft-ib, 20 Nm)

EM751 SJ




ENGINE MECHANICAL — Engine Tune-up {4A-FE) EM-21

4. FURTHER CHECK IGNITION TIMING
"~ {a) Remove SST from the check connector.
SST 09843-18020

EM7503“

(b) Check the ignition timing.
Ignition timing: 5 — 15° BTDC @ idle
(Transmission in neutral range)

HINT: The timing mark move in a range between 5° to
15°.

161266

5. DISCONNECT TACHOMETER AND. TIMING
LIGHT FROM ENGINE




EM-22

SST

EM7502

Idle Speed
Adjusting Screw

EM6886

INSPECTION AND ADJUSTMENT OF

IDLE SPEED (w/ TWC)

" ENGINE MECHANICAL - Engine Tune-up (4A-FE)
|

\

|

1, }
|

INITIAL CONDITIONS
(a) Air clearance instalied
(b) Normal engine operating temperature

(c) All 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) All accessories switched off

(f) - EFI system wiring connectors fully plugged
(g) Ignition timing set correctly |
(h) Transmission in “neutral” range

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

CONNECT TACHOMETER (See page EM-20)

CHECK AIR VALVE OPERATION
(See page F1-131)

INSPECT AND ADJUST IDLE SPEED
(a) Race the engine at 2,500 rpm for about 90 seconds.

(b) Using SST, connect terminals TE1 and E1 of the
check connector. |
SST 09843-18020

(c) Check the idle speed.
Idle speed: 800 rpm (w/ Cooling fan OFF)

If not as specified, adjust the idle speed by turning the |
IDLE SPEED ADJUSTING SCREW.

(d) Remove the tachometer and SST.
SST 09843-18020




ENGINE MECHANICAL — Engine Tune-up (4A-FE) EM-23

s INSPECTION AND ADJUSTMENT OF
IDLE SPEED AND IDLE MIXTURE
(w/o TWC)

1. INITIAL CONDITIONS
(a) Air cleaner installed

(b) Normal engine operating temperature

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

{d) All accessories switched off

(e) EFI system wiring connectors fully plugged
(f) Ignition timing set correctly

(g0 Transmission in “neutral” range

(h) HC/CO meter operates normally

2. WARM UP ENGINE _
Allow the engine to reach normal operating temperature.

Idle Speed
Adjusting Screw
3. CONNECT TACHOMETER (See page EM-20)

EM6886

4. CHECK AIR VALVE OPERATION
(See page FI-131)

5. 'INSPECT AND ADJUST IDLE SPEED
Idle speed: 800 rpm (w/ Cooling fan OFF)

If not as specified, adjust the idle speed by turning the
IDLE SPEED ADJUSTING SCREW.

6. ADJUST IDLE MIXTURE

NOTICE: Always use a HC/CO meter when adjusting
/" msoss the idle mixture. It is not necessary to adjust with the
idle mixture adjusting screw in most vehicles if they
are in good condition. If a CO meter is not available, DO
NOT ATTEMPT TO ADJUST IDLE MIXTURE.

Tachometer (a) Using SST, connect terminals TE1 and E1 of the
2,500 check connector.

/_L SST 09843-18020

NOTICE: When short-circuiting of the terminal TE1,
rpm ' engine idle speed will be changed. Even so don’t adjust
engine idle speed.

(b) Race the engine at 2,500 rpm for approx. 90
seconds.

90 Seconds ECO163

(c) Insert a testing probe at least 40 cm (1.3 ft) into the

HE/CO Meter (d) :\:“p'pe. h tion1 -3 ft
. easure the concentration 1 — 3 minutes after racing
{'@ the engine to allow the concentration to stabilize.

Idle CO concentration: 1.5 = 0.5 %
(w/ Cooling fan OFF)

EM7454




EM-24 ENGINE MECHANICAL — Engine Tune-up (4A-FE)

If the CO concentration is not as specified, adjust the idle
: mixture - by turning the IDLE MIXTURE ADJUSTING
Idle Mixture SCREW in the variable resistor.
Adjusting Screw ® If the concentration is within specification, this adjust-
ment is complete. ,
® |[f the CO concentration cannot be corrected by idle
mixture adjustment, see the table below for other possi-
, ble causes.
/\ ' HINT: Always check the idle speed after turning the idie
FI5079 mixture adjusting screw. If it is incorrect, repeat steps 5
and 6. T
260
degress
FIS081
Troubleshooting
HC co SYMPTOMS ' CAUSES
High Normal . Rough idle ‘ 1. Faulty ignition:

@ Incorrect timing

® Fouled, shorted or improperly gapped plugs

® Open or crossed ignition wires

® Cracked IIA cap |
. Incorrect valve clearance ’ |
. Leaky EGR valve (w/ EGR system)
. Leakt intake and exhaust valves
. Leaky cylinder )

O~ WN

High Low Rough idle ' 1. Vacuum leak; . |
' @ Vacuum hose.

(Fluctuating HC reading) _ ® EGR valve (w/ EGR system)
® Intake manifold |
® PCV line |
® Throttle body |
® Cylinder head gasket -
\

|

|

\

|

|

® Brake booster line
2. Lean mixture causing misfire

——t

. Restricted air filter

2. Piugged PCV valve

3. Faulty EFl system

Faulity pressure regulator
Clogged fuel return line
Faulty vacuum sensor
Defective water temp. sensor
Defective intake air temp. sensor |
Faulty ECU

Faulty injector

Faulty cold start injector
Faulty throttle position sensor

High High Rough idle

(Black smoke from exhaust)




ENGINE MECHANICAL — Engine Tune-up (4A-GE) EM-25

MAO061

ENGINE TUNE-UP (4A-GE)

INSPECTION OF ENGINE COOLANT
(See steps 1 and 2 page CO-5)

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

INSPECTION OF BATTERY
(See steps 1 and 2 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,
damaged or oily.

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

First blow from the back thoroughly. Then 'blow off the
front of the element.

INSPECTION OF HIGH-TENSION CORDS
(See page 1G-11)

Maximum resistance: 25 k{) per cord

INSPECTION OF SPARK PLUGS

Conventional Tipped Type
(See page 1G-11)

Correct electrode gap: 0.8 mm (0.031 in.)
Recommended spark plugs:

ND K20R-U

NGK BKRG6EYA

Platinum Tipped Type
(See page 1G-12)
Maximum electrode gap: 1.0 mm (0.039 in.)
Correct electrode gap of new plug:
" 0.8 mm (0.031 in.)
Recommended spark plugs: '
ND PK20R8
NGK BKPGEPS8

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

Drive belt deflection: )
New belt 4 — 5 mm (O 16 — 0.20 in.)
" Used belt 6 — 7 mm (0.24 — 0.28 in.)
Drive belt tension {Reference):
New belt -70 — 80 kg
Used belt 30 — 45 kg




EM-26 ENGINE MECHANICAL — Engine Tune-up (4A-GE)

INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCE

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

1. REMOVE PLUG CORD COVER

2. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

3. REMOVE CYLINDER HEAD COVERS (See page EM-95) ‘

4. SET NO.1 CYLINDER TO TDC/COMPRESSION

(a) Turn the crankshaft pulley and align its groove with
the timing mark “0O"" of the No.1 timing belt cover.

(b) "Check that the valve lifters on the No.1 cylinder are
loose and valve lifters on the No.4 cylinder are tight.

If not, turn the crankshaft one revolution (360°) and
align the mark as above. '

EM7854

5. INSPECT VALVE CLEARANCE
(a} Check only those valves indicated as shown.

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

® Record the valve clearance measurements which
are out of specification. They will be used later to
determine the required replacement adjusting
shim.

|
|
|
|
\
|
!
i
|
|
|
|
!
|
|
_
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.)
33 44 . (b} Turn the crankshaft one revolution (360°) and align
W—\ _ the mark as above. (See procedure step 4) )
IN "ﬂ:ﬂ@ K ° , {c) Check only the valves indicated as shown.
2 2 2 2 Measure the vaive clearance.
16000 9 000 P (See procedure step (a)).
o - P 0 ]
ex| A —0.0—%. |
Ly = |
’ 22 44

EM4550

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

® Turn the crankshaft to position the cam lobe of the
SST (A) 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

EM3170




ENGINE MECHANICAL — Engine Tune-up (4A-GE) EM-27

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

EM3171

(b) Determine the replacement adjusting shim size by
using the following' Formula or Charts:
® Using a micrometer, measure the thickness of the
shim which was removed. '

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

T..... Thickness of used shim
AL, Measured valve clearance
‘ N..... " Thickness of new shim ,
EMOA94 Intake N=T+ (A —0.20 mm (0.008 in.)

Exhaust N=T+ (A — 0.25 mm (0.010 in.))

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

are ' ’ 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.
® Piace 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.

7. REINSTALL CYLINDER HEAD C'OVE-RS
(See page EM-113) -

8. CONNECT HIGH-TENSION CORDS TO SPARK PLUGS
Wi o 9. REINSTALL PLUG CORD COVER

Adjusting Shim Selection Chart
(See pages EM-18 and 19)




EM-28 ENGINE MECHANICAL — Engine Tune-up {(4A-GE)

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING

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

2. CONNECT TACHOMETER

‘Connect the test probe of a tachometer to terminal
IG © of the check connector. |

LOCATION: See page FI-133.

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
EM7500 ignition system, we recommend that you confirm
the compatibility of your unit before using.

_ Tachometer

1
@
Check Connector ‘

3. INSPECT AND ADJUST IGNITION TIMING

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

SST 09843-18020

EM7502

\

|

\

» |

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

(Transmission in neutral range)

1G0646

- If necessary, loosen the distributor bolts and turn the dis-
tributor. Recheck the timing after tightening the distributor
bolts.

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

EM7507




ENGINE MECHANICAL — Engine Tune-up (4A-GE) EM-29

4. FURTHER CHECK IGNITION TIMING
(a) Remove SST from the check connector.
SST 09843-18020

EM7503

(b) Check the ignition timing.

Ignition timing: Approx. 16° BTDC @ idle
(Transmission in neutral range)

1G0647

5. DISCONNECT TACHOMETER AND TIMING
LIGHT FROM ENGINE




EM-30 ENGINE MECHANICAL — Engine Tune-up (4A-GE)

INSPECTION AND ADJUSTMENT OF
IDLE SPEED (w/ TWC)

1. INITIAL CONDITIONS
(a) Air cleaner installed
{b) Normal engine operating temperature

(c) All 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. o

(e} All accessories switched off
(f) EFI system wiring connectors fully plugged
(g) Ignition timing set correctly

(h) Transmission in “neutral’” range

2. WARM UP ENGINE |
Allow the engine to reach normal operating temperature.

3. CONNECT TACHOMETER (See page EM-28)

4., CHECK AIR VALVE OPERATION
(See page FI-131)

5. INSPECT AND ADJUST IDLE SPEED
(a) Race the engine at 2,500 rpm for a few seconds.
{b) Check the idle speed.
Idle speed: 800 rpm (w/ Cooling fan OFF)

If not as specified, adjust the idle speed by turmng the

\
1
|
i
|
|
\
|
|
IDLE SPEED ADJUSTING SCREW. l

EME887




ENGINE MECHANICAL — Engine Tune-up (4A-GE) _ EM-31

INSPECTION AND ADJUSTMENT OF
IDLE SPEED AND IDLE MIXTURE
(w/o TWC)

1. INITIAL CONDITIONS
(a) Air cleaner installed

(b) Normal engine operating temperature

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

(d) All accessories switched off

(e} EFI system wiring connectors fully plugged
(f) Ignition timing set correctly

(g} Transmission in “‘neutral’’ range

(h) HC/CO meter operates normally

2. WARM UP ENGINE
Allow the engine to reach normal operating temperature.

3. CONNECT TACHOMETER (See page EM-28)

4, CHECK AIR VALVE OPERATION
(See page FI-131)

5. INSPECT AND ADJUST IDLE SPEED
(a) Disconnect the ACV connector.
(b) Race the engine at 2,500 rpm for a few seconds.
(c) Check the idle speed.
Idle speed: 800 rpm (w/ Cooling fan OFF)

EM7566

If not as specified, adjust the idle speed by turning the
IDLE SPEED ADJUSTING SCREW.

(d) Connect the ACV connector.

6. ADJUST IDLE MIXTURE

NOTICE: Always use a HC/CO meter when adjusting
the idle mixture. It is not necessary to adjust with the
idle mixture adjusting screw in most vehicles if they
are in good condition. If a HC/CO meter is not availa-
ble, DO NOT ATTEMPT TO ADJUST IDLE MIXTURE.

(@) Race the engine at 2,500 rpm for approx. 90
seconds.
Tachometer

2,500

rpm

90 Seconds £C0163)
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HC/CO Meter

EM6862

FI5150

260
degress

FI5080

(b) Insert a testing probe at least 40 cm (1.3 ft) into the
- tailpipe.

(c) Measure the concentration 1 — 3 minutes after racing
- the engine to allow the concentration to stabilize.

Idle CO concentration: 1.5 = 0.5 %
(w/ Cooling fan OFF)

If the CO concentration is not as specified, adjust the idle
mixture by turning the IDLE MIXTURE ADJUSTING
SCREW in the variable resistor. |

® If the concentration is within specification, the adjust-
ment is complete.

® If the CO concentration cannot be corrected by idle
mixture adjustment, see the table on page EM-34 for
other possible causes.

HINT: Always check the idle speed after turning the idle
mixture adjusting screw. If it is incorrect, repeat steps 5
and 6.
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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.

o 1. INITIAL CONDITIONS
. (a) Engine to 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} Al vacuum lines properly connected

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

e (f)  EFl system wiring connectors fully plugged
- (g) Ignition timing set correctly
(h) Transmission in neutral range

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

2. START ENGINE

3. CHECK IDLE SPEED
SST Idle speed: 800 rpm

4. CHECK OXYGEN SENSOR OPERATION

(@ Using SST, connect the terminal TE1 and E1 of the
check connector. '

SST 09843-18020

EM7502;

(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'approx.‘90
seconds to warm up the oxygen sensor.

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

Minimum needle fluctuation:
EM7501 4A-FE 8 times for every 10 seconds
4A-GE 6 times for every 10 seconds

If the fluctuation is less than minimum, check the air
induction system. If necessary, see EFl SYSTEM.
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5. RACE ENGINE AT 2.500 PRM FOR APPROX. 120
SECONDS

HC/COMeter | 6. INSERT CO METER TESTING PROBE INTO TAILPIPE
AT LEST 40 cm (1.3 ft)

7. 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. |

EMe862| ldle CO concentration: 0 — 0.5 %
{(w/ Cooling fan OFF)

If the HC/CO concentration does not conform to reguia-
tions, see the table below for possible causes. |

Troubleshooting

HC co SYMPTOMS CAUSES

High Normal Rough idle 1. Faulty ignition:
' ® Incorrect timing
® Fouled, shorted or improperly gapped plugs
@ Open or crossed ignition wires
® Cracked IIA or distributor cap
. Incorrect valve clearance
. Leaky EGR valve (w/ EGR system)
. Leaky intake and exhaust valves |
. Leaky cylinder - S ‘

gk WN

High Low - Rough idle 1. Vacuum leak: |
® Vacuum hose , |
{Fluctuating HC reading) ® EGR valve (w/ EGR system) }
® |ntake manifold |
® PCV line
® Throttle body
® Cylinder head gasket
® Brake booster line
2. Lean mixture causing misfire

High High Rough idle . Clogged air filter
' ' . Plugged PCV valve (4A-FE)
. Faulty EFl system
{Black smoke from exhaust) ® Faulty pressure regulator
‘ ~ ' Clogged fuel return line
Faulty air flow meter (w/ air flow meter)
Faulty vacuum sensor (w/o air flow meter)

|
|
\
\
|
\
|
|
|
Defective water temp. sensor
\
\
|
|
\
\
|

WN =

Defective intake air temp. sensor
Faulty ECU

Faulty injector

Faulty cold start injector

Faulty throttle position sensor
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— ‘ INSPECTION AND ADJUSTMENT
citer OF DASH POT (DP) SYSTEM

Cap Cover
(WD) (4A-FE)
@ 1. WARM UP AND STOP ENGINE

Allow the engine to reach normal operating temperature.

2. CHECK IDLE SPEED (See page EM-22, 23)

EC3679 3. REMOVE COVER (2wD), CAP, FILTER AND
SEPARATOR FROM DP

i
o0 4. ADJUST DP SETTING SPEED
58— " (a (2wD)
= @ Using SST, connect terminals TE1 and E1 of the
E1 é;% SST check connector.
NTET SST 09843-18020

LOCATION: See page Fi-133

EM7502]

] (b) (2WD w/ EGR system)
: Disconnect the VSV connector.

EM6985

(c) Race the engine at 3,600 rpm for a few seconds.

3,500 rpm , (d) Plug the VTV hole with your finger.
\ VTV Hole
- |\X RPM
Tachometer

EC0138 EM4877

(e) Release the throttie valve.
e : () Check the DP setting speed.
' ‘ ' DP setting speed:  M/T 1,800 rpm

180 A/T 2,200 rpm
,800 rpm - .

180 \ (w/ Cooling fan OFF)
2,200 rpm

(A/T) O RPM

Tachometer £C0137
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EM4878]

EMB985

EM7503

C
l
Ventilate Hole@

Separator

EC3673

3,500 rpm A Few Seconds

Tachometer EC0142 ECO147,

6.

(@) Adjust the DP setting speed by turning the DP
ADJUSTING SCREW. |

(h) Repeat steps from (c) to (e}, and recheck the DP set-
ting speed.

(il (2wWD w/ EGR system)
Connect the VSV connector.

G (2wD)
Remove SST from the check connector.

SST 09843-18020

REINSTALL DP SEPARATOR, FILTER, CAP AND
COVER (2WD)

HINT: When installing the cover, install it with the venti-
late holes below. B

CHECK VTV OPERATION
Race.the engine at 3,500 rpm for a few seconds, release

. the throttle valve and check that the engine returns to idle

in a few seconds.




Inspection and .Adjustment of Dash
ENGINE MECHANICAL - — Pot (DP) System (4A-GE w/ Air Flow Meter) EM-37

INSPECTION AND ADJUSTMENT
Separator OF DASH POT (DP) SYSTEM

Filter Cap

(4A-GE w/ AIR FLOW METER)
1. - WARM UP AND STOP ENGINE '
Allow the engine to reach normal operating temperature.

2. CHECK IDLE SPEED (See page EM-30)

] ' gcozso] 3. REMOVE CAP, FILTER AND SEPARATOR FROM DP

— 4., ADJUST DP SETTING SPEED
2,500 rpm (a) Race the engine at 2,500 rpm for a few seconds.
(b) Plug the VTV hole with your finger.

Tachometer

’ P EC0138 EM4428{
1,800 rpm , (c) Release the throttle valve.
3 - (d) Check the DP setting speed.
J DP setting speed: 1,800 rpm
(w/ Cooling fan OFF)
‘ Tachometer £CO137

() Adjust the DP setting speed by turning the DP
ADJUSTING SCREW.

(f) Repeat steps from (a) to (c), and recheck the DP set-
ting speed.

5. REINSTALL DP SEPARATOR, FILTER AND CAP

6. CHECK VTV OPERATION

Race the engine at 2,500 rpm for a few seconds, release
the throttle valve and check that the engine returns to idle
in a few seconds.

Tachometer

ECO142 ECO147
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4A-FE

EM7816

Compression Gauge EM7724

d W N

o

9,

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
DISCONNECT COLD START INJECTOR CONNECTOR
DISCONNECT DISTRIBUTOR CONNECTOR(S)

(4A-GE)
REMOVE PLUG CORD COVER

REMOVE SPARK PLUGS (See page 1G-7, 11) .

CHECK CYLINDER COMPRESSION PRESSURE
(a) Insert a compression gauge into the spark piug 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 revolution 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:

4A-FE 13.5 kg/cm? (191 psi, 1,320 kPa)

4A-GE 13.4 kg/cm? (190 psi, 1,314 kPa)
Minimum pressure: . :

10.0 kg/cm? (142 psi, 981 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
is low, pour a small amount of engine oil into the
cylinder through the spark plug hole and repeat steps
(a) through {c) for the cylinder with low compression.

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

® If pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
the gasket.
REINSTALL SPARK PLUGS (See page 1G-8, 12)
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

(4A-GE)

INSTALL PLUG CORD COVER
RECONNECT DISTRIBUTOR CONNECTOR(S)

10. RECONNECT COLD START INJECTOR CONNECTOR




ENGINE MECHANICAL — Timing Belt (4A-FE) EM-39

o TIMING BELT (4A-FE)
| COMPONENT

No.3 Timing Belt Cover

Engine Wire Bracket

Water Pump
Pulley

Q)

No.2 Timing Belt Cover

L

Drive Belt

K}\ No.1 Timing idler Pulley@ Tension
~~. Belt Cover TQ PR f

Spring
‘

Crankshaft Timing Pulley

Timing Belt
l Crankshaft Puliey Timing Belt Guide

1,200 (87, 118)

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

EM6978|

REMOVAL OF TIMING BELT
1. REMOVE DRIVE BELT AND WATER PUMP PULLEY

ariv 2. REMOVE SPARK PLUGS (See page 1G-7)

3. REMOVE CYLINDER HEAD COVER
(See steps 8 and 12 on pages EM-60 and 62)

4. SET NO.1 CYLINDER TO TDC/COMPRESSION

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

(b) Check that the hold of the camshaft timing pulley is
aligned with the timing mark of the bearing cap.

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

EME238)
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ENGINE MECHANICAL — Timing Belt (4A-FE)

EM4145

EM4242

EM6239

EM4273

EM7006

5.

REMOVE CRANKSHAFT PULLEY

(a) Using SST to hold the crankshaft pulley, remove the
pulley bolt. :

SST 09213-14010 and 09330-00021

(b} Using SST, remove the pulley.

SST 09213-31021 w/o Dynamic Damper
SST 09213-60017 (09213-00020, 09213-00030
09213-00060) w/ Dynamic Damper

REMOVE TIMING BELT COVERS
Remove the nine bolts, engine wire bracket and timing belt
covers.

REMOVE TIMING BELT GUIDE

REMOVE TIMING BELT AND IDLER PULLEY

HINT: If reusing the timing belt, draw a direction arrow
on the belt (in the direction of engine revolution), and
place matchmarks on the pulleys and belt as shown in the
illustration.

(a) Remove the bolt, idler pulley and tension spring.
(b} Remove the belt. 4
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EM7028

EM7453

(5
¥

9.

10.

REMOVE CRANKSHAFT TIMING PULLEY

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

NOTICE: Position shop rags as shown to prevent
damage.

REMOVE CAMSHAFT TIMING PULLEY

Hold the hexagonal head wrench portion of the camshaft
with a wrench, and remove the bolt and timing pulley.

NOTICE: Be careful not to damage the cylirider head
with the wrench.
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EM4274

RGO

EM4275

&
\ /‘//{///////h‘ o T

R

EM4276

h

EM4277

~ ~F Rl

EM4278

INSPECTION OF TIMING 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 tiniing belt tension when installing or
removing the mount bolt of the camshaft timing
pulley.

If there are any defects as shown in the illustrations, check
the following points:

(a) Premature splitting
® Check the 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 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 one 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.




ENGINE MECHANICAL - Timing Belt (4A-FE)

EM-43

EM4279

EMA4280

EM6935

(e) If there is noticeable wear on the belt teeth, check
the timing cover for damage and check for correct
gasket installation and for foreign material on the

pulley teeth.
If necessary, replace the timing belt.

INSPECT IDLER PULLEY

Check the turning smoothness of the idler pulley.

if necessary, replace the idler pulley.

INSPECT TENSION SPRING

(a) Measure the free length of the tension spring.

Free length: 43.3 mm (1.705 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.

Installed tension:
65 -73 N (6.6 — 7.4 kgf, 14.6 — 16.3 Ibf)
at 50.2 mm (1.976 in.)

If the tension is not as specified, replace the tension

spring.
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INSTALLATION OF TIMING BELT
(See page EM-39)

1. INSTALL CAMSHAFT TIMING PULLEY

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

(b) Temporarily install the timing puliey bolt.

(c) Hold the hexagonal wrench head portion of the
camshaft with a wrench, and tighten the timing
EM7452 pulley bolt.

Torque: 600 kg-cm (43 ft-lb, 59 N-m)

(d) Turn the hexagonal wrench head portion of the
camshaft, and align the hole of the camshaft timing
pulley with the timing mark of the bearing cap.

EM7451

} .
' 2. 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. |
{(c) Using the crankshaft pulley bolt, turn the crankshaft
and align the timing marks of the crankshaft timing
pulley and oil pump body. |

i

EM7126

3. TEMPORARILY INSTALL IDLER PULLEY AND |
TENSION SPRING '

(a) Install the idler pulley with the bolt. Do not tighten thel
bolt yet. |

(b) Install the tension spring. ‘

() Push the pulley toward the left as far as it will go anq
tighten the bolt.

EM7030

i

|

\

i

|

|

4. INSTALL TIMING BELT ‘
NOTICE: The engine should be cold. |

. |

HINT: If reusing the timing belt, align the points marke
during removal, and install the belt with the arrow pointin%
in the direction of engine revolution.
|

’ ‘!1““ ‘ ‘ .@

‘1 *" e

‘ i 3

I |

‘ ”‘ EM4273
1”
|
I
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EM4281

EM4314

EM4282

Bl Yo o

EM4315
ﬁ
F.in
:
b EM4283J

5.

CHECK VALVE TIMING AND TIMING BELT

“TENSION

(a) Loosen the idler pulley bolt.

(b) Temporarily install the crank pulley bolt and turn the
crankshaft two revolutions from TDC to TDC.

HINT: Always turn the crankshaft clockwise.

.{c) Check the valve timing.

Ensure that each pulley aligns with the marks as
shown in the illustration.

(d) Tighten the timing belt idler pulley mount bolt.
Torque: 375 kg-cm (27 ft-Ib, 37 N'-m)
(e} Remove the temporarily installed crank pulley boit.

(R_eférence)

(a)} Measure the timing belt deflection as shown in the
~ illustration.

_Deflection: 5 — 6 mm (0.20 — 0.24 in.)

at 2 kg (4.4 b, 20 N)
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—

(b) If the measured value is not within standard, readjust
with the idler pulley.

EM4284

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

EM7004

7. INSTALL TIMING BELT COVERS
(a) Install the No.1 timing belt cover with the three bolts

(b) Install the No.2, No.3 timing belt covers and enging
wire bracket with the six bolts. |

EM6239,

8. INSTALL CRANKSHAFT PULLEY

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

(b) Temporarily install the pulley bolt.
SST 09213-14010 and 09330-00021
Torque: 1,200 kg-cm (87 ft-ib, 118 N-m)

SST

9. INSTALL CYLINDER HEAD COVER
(See steps 14 and 18 on pages EM-86 and 88)

EM4150

10. INSTALL SPARK PLUGS (See page 1G-8)
Torque: 180 kg-cm (13 ft-Ib, 18 N-m)

- 11. INSTALL WATER PUMP PULLEY AND DRIVE BELT ‘

12. CHECK AND ADJUST DRIVE BELT : i
(See step 3 on pages CH-3 and 4)
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EM-47

TIMING BELT (4A-GE)
COMPONENTS

Cord Support Plate

Gasket

No.3 Timing
' Belt Cover

' No.2 Timing
- Belt Cover

- Water Pump
~Pulley

ok \

Crankshaft Pulley

1,400 (101, 137)

Pulley Bolt

|kg-cm {ft-Ib, N-m) }: Specified torque

No.1 Timing Belt Cover

Camshaft Timing
Pulley (EX Side)

Camshaft Timing
Pulley {IN Side)

Timing Belt
S Crankshaft Timing P
Tension Spring iming Pulley

Timing Belt Guide

EM7448

~fTif e -

EM7853

REMOVAL OF TIMING BELT
1. REMOVE WATER PUMP PULLEY AND DRIVE BELT

2. DISCONNECT ENGINE WIRE FROM NO.4 TIMING
BELT COVER ' :
(See step 2 on page EM-93)

3. REMOVE PLUG CORD COVER
4. REMOVE SPARK PLUGS (See page 1G-11)

5. SET NO.1 CYLINDER TO TDC/COMPRESSION

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

(b) Remove the oil filler cap and check that you can see
the cavity in the camshaft.

If not, turn the crankshaft pulley one revolution (360°).
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6. REMOVE CRANKSHAFT PULLEY
(a) Using SST, remove the pulley mount bolt.
SST 09213-70010 and 09330-00021

EM7508}

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

EM7517

7. REMOVE TIMING BELT COVERS |
Remove the ten bolts, cord support plate, the No.3, No.2,
No.1 belt covers and gaskets. |

8. REMOVE TIMING BELT GUIDE

EM6982)

9. REMOVE TIMING BELT AND IDLER PULLEY

HINT: If reusing the timing belt, draw a direction arrow
on the timing belt (in the direction of engine revolution)
and place the matchmarks on the timing pulleys and tim-
ing belt.

EM4474

(a) Remove the bolt, idler pulley and tension spring. -
(b) Remove the belt. |

EM6281 :




j

ENGINE MECHANICAL — Timing Belt (4A-GE)

EM-49

EM7303

10. REMOVE CRANKSHAFT TIMING PULLEY

11.

12.

If the pulley cannot be removed by hand, use two

‘ screwdrivers. :

NOTICE:

Position shop rags as shown to prevent
damage. .

REMOVE CYLINDER HEAD COVERS
(See step 16 on page EM-95)

REMOVE CAMSHAFT TIMING PULLEYS

Hold the hexagonal head wrench portion of the camshaft
with a wrench, and remove the bolt and timing pulley.

NOTICE: Be careful not to damage the cylinder head
with the wrench. :
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NO !

EXW:

T

EMO126

e

EMO0127

EMO128

]

EM0129

EWAVA K Sy

EMO130

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. |

e Do not utilize timing belt tension when installing or3
removing the mount bolt of the camshaft timing
pulley.

If there are defects as shown in the illustrations, check the
following points:

(@) Premature splitting
® Check for proper installation.

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

(b) If the belt teeth are cracked or damaged, check tc
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 one side of the idle
pulley lock.

(d) If there is wear or damage on only one side of tt
belt, check the belt guide and the alignment of eac
pulley.
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EMO131

EM4280]

EM7597

brs oo

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

.If necessary, replace the timing belt.

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

INSPECT TENSION SPRING
(@) Measure the free length of the tension spring.

Free length: 43.5 mm (1.713in)

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.

Installed tension:
9.47 — 10.47 kg (20.9 — 23.11 |Ib, 93 — 103 N)
at 50.2 mm {1.976 in.) ' ' o

If the tension is not as specified, replace the tension
spring.
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Timing Mark

Knock Pin

EM7600

EM7302

EM4404

EM4430

"INSTALLATION OF TIMING BELT
(See page EM-47)

INSTALL CAMSHAFT TIMING PULLEYS |

1.

{a)

(b)

(c)

Torque:

Position the knock pin of the camshafts as shown in
the illustration. : , ‘

Align the camshaft knock pin with the knock pin%
groove of the pulley, and slide the pulley, facing the
timing mark upward.

Secure the hexagonal wrench head portion of the§
camshaft, and install the plate washer and bolt. Tor-

que the bolt.
600 kg-cm (43 ft-1b, 59 N-m)

INSTALL CYLINDER HEAD COVERS
(See step 12 on page EM-113) -

INSTALL CRANKSHAFT TIMING PULLEY

(a)

(b)

(c)

Align the pulley set key with the key groove of the
pulley.

Slide on the timing pulley, facing the flange side
inward. .

Using the crankshaft pulley bolt, turn the crankshaft
and align the timing marks of the crankshaft timing
pulley and oil pump body.

TEMPORARILY INSTALL IDLER PULLEY AND
TENSION SPRING

(a)

(b)
(c)

Install the pulley with the bolt. Do not tighten the bolt
yet.

install the tension spring.

Pry the pulley toward the left as far as it will go and
tighten the bolt.

SET NO.1 CYLINDER TO TDC/COMPRESSION

(a)

(b)

Align the timing marks of the camshaft timing pulleys
and No.4 timing belt cover by turning the camshafts

Align the timing marks of the crankshaft timing
pulley and oil pump body by turning the crankshaft
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EM4474

> Tension

EM4431

2 Revolutions

EM4526|

EM4525

6.

INSTALL TIMING BELT
NOTICE: The engine should be cold.

HINT: If reusing the timing belt, align the points marked
during removal, and install the belt with the arrow pointing
in the direction of engine revolution.

Install the timing belt, insuring the tension between the

intake camshaft and crankshaft timing pulleys.

CHECK VALVE TIMING AND TIMING BELT
TENSION

. {a@) Slowly loosen the idler pulley bolt.

(b} Temporarily install the crankshaft pulley bolt, and
turn the crankshaft pulley two revolutions from TDC
to TDC.

HINT: Always turn the crankshaft clockwise.

. {c) * Check that each puliey aligns with the timing marks

as shown in the illustration.

If the. marks do not align, remove the timing belt and
reinstall it. : '
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(d). Torque the idler pulley bolt. |
Torque: 375 kg-cm (27 ft-lb, 37 N'm) |

EM4405

(e} Check that there is belt deflection at the position
indicated in the illustration.
Deflection: 4 mm (0.16 in.)
at 2 kg (4.4 1b, 20 N)

EM4406{

1
If the deflection is not as specified, adjust with the idler i
\

pulley.
(f/ Remove the temporarily installed crankshaft pulley
bolt.

EM4556

8. INSTALL TIMING BELT GUIDE = ' ‘

Install the guide, facing the cup side outward.

9. INSTALL TIMING BELT COVERS

|
\
|
|
|
|
|
|
|
\
|
\
|
EM7569 . o - 1
|
|
|
|
\
|
|

{mm)
l ¥ (a) Install the gaskets to the belt covers.
i ‘(b) Install the No.1, No.2, No.3 belt cover and cord sup-
"‘[ i port plate with the ten bolts.
i HINT: Each bolt length is indicated in the illustration.
il
(IJ:
I EM6882
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10. INSTALL CRANKSHAFT PULLEY

(@) Align the pulley set key with the key groove of the
pulley, slide the pulley.

(b) Using SST, install and torque the the bolt.
SST 09213-70010 and 09330-00021
Torque: 1,400 kg-cm (101 ft-lb, 137 N'm)

11. INSTALL SPARK PLUGS (See page 1G-12)
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

EM7607

12. INSTALL PLUG CORD COVER

13. CONNECT ENGINE WIRE TO TIMING BELT
COVER NO.4
(See step 26 on page EM-116)

14. INSTALL WATER PUMP PULLEY AND DRIVE BELT

15. CHECK AND ADJUST DRIVE BELT
(See step 3 on pages CH-3 and 4)
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CYLINDER HEAD (4A-FE)

. . COMPONENTS
2WD :
Intake Manifold
Sro—mEmT)
¢ Gasket
€ Gasket Delivery Pipe

Adjusting Shim

& Valve Lifter
[ 13019, 13) ] ®/ Valve Keepers

Cold Start
Injector Pipe

e Intake Manifold ;
<‘j iy Sn,:aay © Manrio @ %Valve Spring Retainer |
‘ - Valve Spring |
| : S . ;
| Cylinder Head Cover . VO Valve Stem Oil Seal 1
5 & Spring Seat
ili éz Valve Guide Bushing
M\ PCV Hose e
| Spark Plug % : {L Valve
Tube Gasket H— : Camshaft Bearing Cap

Camshaft Sub-gear

Water Inlet Housing

Distributor (llA)

Cylinder Head

g @)———Water Outlet Pipe

®

Manifold Heat
Insulator (Upper)
Exhaust Manifold Exhaust Manifold

Stay

Manifold Heat Insulator
{Lower)

[kg-cm (ft-Ib, N-m)] : Specified torque
@ Non-reusable part #:  Must not remove the spark plug tube EM75T
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EM-57

COMPONENTS (Cont’d)

Camshaft Gear Spring
Cylinder Head Cover

Camshaft Sub-gear

Wave Washer

Snap Ring
EGR Vacuum Modulator

Sparvk' Plug Tube Gasket |
Gasket

Camshaft Bearing Cap
Exhau_st Camshaft

Intake Camshaft

Adjusting Shim
Valve Lifter

Vaive Keepers

Valve Spring Retainer
—Valve Spring

# Valve Stem Oil Seal

Manifold

195 (14, 19)

& Gasket

Cold Start Injector Pipe
/| Delivery Pipe (Ex. Australia)

610 (44, 60)

Water Inlet Housing

1.300 (22, 29)

Water Outlet Pipe

M //“>% Igtake Man_'ifo“l d

Ty tay
0 7 @
s

Delivery Pipe (Australia)

it

Exhaust Manifold Stay

kg-cm (ft-Ib, N-m)] : Specified torque

wreusable part

#: Must not remove the spark plug tube

& Gasket

Manifold Heat Insulator
(Upper)
¢ Gasket

Exhaust Manifold

Manifold Heat Insulator
(Lower)

EM6979
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REMOVAL OF CYLINDER HEAD
(See pages EM-56, 57)

1. REMOVE IIA

2. REMOVE EXHAUST MANIFOLD
(2wD)

(a) Remove the five bolts and upper heat insulator.

|

|

|

1

EM7032
(b) Remove the two bolts and manifold stay. |
v _ ‘

|

|

\

|

|

|

EM7033

(c) Remove the two bolts, three nuts, exhaust manifold%
.and gasket. |

__EM7034

(d) Remove the three bolts and lower heat insulator from
the exhaust manifold.

EM7035|

(4WD)
(a) Remove the four bolts and upper heat insulator.

Ewiiais)
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EM4882 |

EM4884

EM7036

EME917

EM7550

(b} Remove the two bolts and manifold stay. -

{c) Remove the three bolts, two nuts, manifold and
gasket.

(d) Remove the three bolts and lower heat insulator from
the exhaust manifold.

REMOVE WATER OUTLET
Remove the two bolts and water outlet.

REMOVE WATER INLET AND INLET HOUSING
(a) Disconnect the following connectors:
® Water temperature sender gauge connector
® Water temperature sensor connector
@ Start injector time switch connector
(b) Disconnect the following hoses:
(1) Inlet water hose
(2) Water by-pass hose
(3) BVSV vacuum hosels)
(c) Remove the bolt, two nuts, the water inlet and inlet
housing assembly.

REMOVE COLD START INJECTOR PlPE
(See step 3 on page FI-105)
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EM7725

EM7038

EM7305

EM7809

EM7593

6.

10.

1.

(4WD) |
REMOVE EGR VACUUM MODULATOR:

(a)

(b)

Disconnect the four vacuum hoses.

(1) Three port vacuum hoses of the EGR vacuum
modulator.

(2) EGR valve hose. .
Remove the nut and vacuum modulator.

REMOVE DELIVERY PIPE AND INJECTORS
(See steps 3 to 6 and 8 on pages FI-113 and 114)

DISCONNECT ENGINE WIRE FROM NO.3 TIMING

(a)

(b)
(c)

Disconnect the following connectors and wire:
® Alternator connector

@ Alternator wire

@ Qil pressure switch connector

|
|
BELT COVER i
|
|
|
|

Remove the bolt.

Disconnect the wire clamp from the wire bracket, and
disconnect the engine wire from the timing belt
cover. |

A DISCONNECT ENGINE WIRE FROM INTAKE

MANIFOLD

(a)

(b)
)

Disconnect the following connectors:
® Throttle position sensor connector
® ISC valve connector
® (2WD w/ EGR system)
EGR VSV connector
® Cold start injector connector
Disconnect the> wire clamp from the vaci_:urﬁ 'pipe.

Remove the three bolts, and disconnect the engine
wire from the intake manifold.

(4wD)
REMOVE VACUUM PIPE

(a)
(b)

Disconnect the three vacuum hoses.
Remove the two bolts and vacuum pipe.

REMOVE INTAKE MANIFOLD
(2wD)

(a) Remove the two boits and manifold stay.
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e

EM7602

EM7498

EM5378

EM4892

(b)  Disconnect the water by-pass hose from the air pipe.

(c} Remove the seven bolts, ground strap, intake
manifold and gasket.

(AWD)
(@@ Remove the bolt, nut and manifold stay.

(b) Disconnect the water by-pass hose from the air pipe.

(¢} -Remove the seven bolts, ground strap, intake

manifold and gasket.
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1%
i EM7128)
i EM7128|
It

EM7220]

Em7343]

EM7338

12.

13.

14.

15.

16.

———;

Remove the three cap nuts, grommets, head cover ap
gasket.

REMOVE SEMI-CIRCULAR PLUG

REMOVE CYLINDER HEAD COVER i

REMOVE NO.3 AND NO.2 TIMING BELT COVERS

Remove the six bolts, engine wire bracket, No.3 and No
timing belt covers. : ‘;

SET NO.1 CYLINDER TO TDC/COMPRESSION

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

{b) Check that the hole of the camshaft timing pulley
aligned with the timing mark of the bearing cap.

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

REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEY |

(a} Remove the plug from the No.1 timing belt cover.

(b) Place matchmarks on the camshaft timing puliey ar
belt.

{c) Loosen the idler pulley mount bolt and push the idl
pulley toward the left as far as it will go, then tights
it temporarily. T
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EM7340

EM7321

EM7129

EM7728

17.

18.

19.

20.

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

NOTICE:

® Support the 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 in contact with oil,
water or dust.

REMOVE CAMSHAFT TIMING PULLEY

(See step 10 on page EM-41)

REMOVE FAN BELT ADJUSTING BAR

Remove the two bolts and adjusting bar.

REMOVE ENGINE HANGERS
Remove the two bolts and engine hangers.

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 intake camshaft

(a) Set the exhaust camshaft so the knock pin is slightly
above the top of the cylinder head.

HINT: The above angle allows the No.1- and No.3
cylinder cam lobes of the intake camshaft to push their
valve lifters evenly.
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(b) Remove the two bolts and front bearing cap.

i
i

(c) Secure the intake camshaft sub-gear to the maii
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 thé‘

the torsional spring force of the sub-gear has been elimi
nated by the above operation. |

(d) Uniformly loosen and remove the eight bearing ca
bolts in several passes in the sequence shown.

(e} Remove the four bearing caps and camshaft.

EM7730

HINT: - If the camshaft is not being lifted out straight ar
level, reinstall the bearing cap with the two bolts. The
alternately loosen and remove the bearing cap bolts wi
the camshaft gear pulied up.

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

EM7782

B. Remove exhaust camshaft
(a) Set the exhaust camshaft so that the knock pin
located slightly counterclockwise from the vertic
-axis of the camshaft. ' :
HINT: The above angle allows the No.1 and No
cylinder cam loves of exhaust camshaft to push their val
lifters evenly. .

'r } EM7731
|
|




EM7732

EM7787

EM7788

EM4321

wService
“Bolt (A)

e
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21.

HINT:

EM-65

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

NOTICE: If the front bearing cap is not removable by
hand, do not try to remove by force but leave as it is
without bolts.

(c) Uniformly loosen and remove the eight bearing cap
bolts in several passes in the sequence shown.

(d Remove the four bearing caps and camshaft.

If the camshaft is not being lifted out straight and
level, reinstall the No.3 bearing cap with the two bolts.
Then alternately loosen and remove the two bearing cap
bolts with the camshaft gear pulled up.

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

DISASSEMBLE INTAKE CAMSHAFT

(@} Mount the hexagonal wrench head portion of the
camshaft in a vise. , '

NOTICE: Be careful not to damage the :camshaft.

{b) Insert service bolts (A) and (B) into the service holes
of the camshaft sub-gear. :

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

NOTICE: Be careful not to damage the camshaft.
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EM4179

(d) ‘U§ing snap ring pliers, remove the snap ring. -
EM7818
(e} Remove the following parts:
' (1) Wave washer
(2) Camshaft sub-gear
(3) Camshaft gear spring
EM432§J Ji

22. REMOVE CYLINDER HEAD

(@) Using SST, uniformly loosen and remove the te
cylinder head bolts in several passes in the sequenc
shown. |

SST 09205-16010

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

(b} Lift the cylinder head from the dowels of the cylind
block and place the head on wooden blocks on
bench. , |

HINT: If the cylinder head is difficult to lift off, pry with

screwdriver between the cylinder head and blo

saliences. -

NOTICE: Be careful not to damage the contact st

faces of the cylinder head and cylinder block.
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EM4208

DISASSEMBLY OF CYLINDER HEAD
(See pages EM-56, 57)

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. o

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 BLOCK

(@) Turn the crankshaft and bring each piston to the toy
dead center (TDC). Using a gasket scraper, remove 3|
the carbon from the piston top surface. |

(b) Using a gasket scraper, remove all the gaské
material from the top surfaces of the cyli_nder bIocl{

() Using compressed air, blow carbon and oil from th
bolt holes. |

CAUTION: Protect your eyes when using high press
ure compressed air.

EM7047

2. CLEAN CYLINDER HEAD
A.. Remove gasket material

Using a gasket scraper, remove all the gasket materi
from the cylinder head surface.

NOTICE: Be careful not to scratch the cylinder bloc
contact surface. L

B. Clean combustion chambers

Using a wire brush, remove all the carbon from the con
bustion chambers. )

NOTICE: Be careful not to scratch the cylinder bloc
contact surface.

EM4183]

—

C. Clean valve guide bushings

Using a valve guide bushing brush and solvent, clean
the guide bushings. ‘
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D. Ciean cylinder head

Using a soft brush and solvent, thoroughly clean .cylinder
head.

EM4184,

3. INSPECT CYLINDER HEAD
A. Inspect for flatness

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

Maximum warpage:
Cylinder block side 0.05 mm (0.0021 in.)
Manifold side 0.10 mm (0.0039 in.)

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

EM4185
EM7798
EM7799
EM7800

B. Inspect for cracks

Using 'a dye penetrant, check the combustion chamber,
intake and exhaust ports, head surface and the top of the
head for cracks.

If cracked, replace the cylinder head.

EM4189

4. 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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EM3160 EM7806

EMO963 EM0964

EM4192)

EM4190

- 5.

INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) Using a caliper gauge, measure the inside diameter of
‘the guide bushing. S

Bushing inside diameter:
6.01 — 6.03 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.)

(c) Subtract the valve stem diameter measurement frorq

the guide bushing inside diameter measurement. ‘
|
|
\
|
i
|
|
|

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 valwf
end guide bushing.

IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS

- {a) Gradually heat the cylinder head to 80 — 100°C {1 7

- 212°F). :

(b) "Using SST and a hammer, tap out the guide bushin:

SST 09201-70010 |
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(¢} Using a caliper gauge, measure- the bushing bore
diameter of the cylinder head.

Standard valve guide bore (cold):
11.000 — 11.027 mm (0.4331 — 0.4341 in.)

EM4191

(d) Select a new guide bushing (STD size or 0/S 0.05)

If the bushing bore diameter of the cylinder head is greater
,fBushing bore diameter mm (in) Bushing size than 11.027 mm (0.4341 in), machine the bushing bore

il v 991,000 - 11.027 to the following dimensions:
. (04331 — 0.4341) Used STD . . S
- {04331 - 0. Rebored cylinder head bushing bore dimesion

+ - 11050 = 11.077 11.050 — 11.077 mm (0.4350 — 0.4361 in.)

" Used O/S 0.05
(04350 — 04361) If the bushing bore diameter of the cylinder head is greater
than 11.077 mm (0.4361 in.), replace the cylinder head.

Both intake and exhaust

pe 8
fe

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

wasxssxxxssssssxsmsgm

EM4192

(f) Using SST and a hammer, tap in a new guide bushing
to where 12.7 — 13.1 mm (0.500 - 0.516 in)
protruding from the cylinder head.

SST 09201-70010

EM4183 EM7805

(g} Using a sharp 6 mm reamer, ream the guide bushing
_ to obtain the standard specified clearance (See page
% EM-70) between the guide bushing and valve stem.

EM4194 EM7808
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7. INSPECT AND GRIND VALVES"
(a) Grind the valve enough to remove pits and carbop;

(b) Check that the valve is ground to the correct valy,
face angle. :

Valve face angle: 44.5°

L 44.5°

N

il ! EMO0254 EMO180

L | =y - ‘(c) Check the valve head margin thickness.
i , Standard margin thickness: -

i A Intake 1.05 — 1.45 mm (0.0413 — 0.0571 in,

! " Exhaust 1.19 — 1.59 mm (0.0469 — 0.0626 in

-Minimum margin thickness: 0.5 mm (0.020 in.)

— - if the margin thickness is less than minimum, replace th

: L e - valve.

Margln Thlckney \ .

; | .

1 * EM0O181

: T 1 | (d) Check the valve overall length.

Standard overall length:
Intake 91.45 mm (3.6004 in.)
Exhaust 91.90 mm (3.6181 in.)

Length Minimum overall length:

Intake  90.95 mm (3.5807 in.) |

u Exhaust 91.40 mm (3.5984 in.) |
\

— If the overall length is less than minimum, replace th
valve. |
EM2534 j

(e) Check the surface of the valve stem tip for wear. -

|
If the valve stem tip is worn, resurface the tip with!
grinder or replace the valve. 3

" NOTICE: Do not grind off more than minimum.

EMO0255

T o - 8. INSPECT AND CLEAN VALVE SEATS -
T ' ’ " (a) Using a 45° carbide cutter, resurface the valve seat
Remove only enough metal to clean the seats.
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12 - 1.6 mm

EMO185

60%4&?
-/

1.2 - 1.6 mm

EM0186

EMO0988

(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 middle of the
valve face with the following width:

1.2 — 1.6 mm (0.047 — 0.063 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
60° and 45° cutters to correct the seat.

(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 (0.075 in.)

If squareness is greater than maximum, replace the valve
spring. :
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EMO0801

EMO0281

EM1628

EM2011

EM2538

e,

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

Free length: 43.8 mm (1.724 in.)

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

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

Installed tension:
14.6 — 15.8 kg (32.3 — 34.8 Ib, 143 — 1556 N)

at 34.7 mm (1.366 in.) i

If the tension is not as specified, replace the valve spnng‘
|

|

\

|

|

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 thq
camshaft. |

Inspect cam lobes
Using a micrometer, measure the cam lobe height.

Standard cam lobe height:
Intake 35.21 — 35.31 mm
(1.3862 — 1.3092 in.)
Exhaust 34.91 — 35.01 mm
(1.3744 — 1.3783 in.)

Minimum cam lobe height: .

Intake  34.81 mm (1.3705 in.)

Exhaust 34.51 mm (1.3587 in.)
If the cam lobe height is greater than minimum, replac
the camshaft.

Inspéct camshaft journals
Using a micrometer, measure the journal diameter.

.Journal diameter:
Exhaust No.1 24.949 — 24.965 mm
(0.9822 — 0.9829 in.)
Others 22.949 — 22.965 mm
(0.9035 — 0.9041 in.)

If the journal diameter is not as specified, check the ¢
clearance.
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EM7048 EM7048]

EM3322

EM4198

EM7051

EM7050

D.

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: 17.1 — 17.5 mm
(0.673 — 0.689 in.)

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

Inspect camshaft journal oil clearance
(@) 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 3 on pages EM-81 to 83)

Torque: 130 kg-cm (9 ft-lIb, 13 N'm)
NOTICE: Do not turn the camshaft.

(e} Remove the bearing caps.
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EM4166|

EM4203

11.

'Standard oil clearance:

() Measure the Plastigage at its widest point.

0.035 — 0.072 mm

(0.0014 — 0.0028 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.

(@ Completely remove the Plastigage.

(a) Install the camshaft.
(See step 3 on pages EM-81 to 83)

. (b) Using a dial indicator, measure the thrust clearance

while moving the camshaft back and forth.

Standard thrust clearance:

0.030 — 0.085 mm

(0.0012 — 0.0033 in.)

Exhaust 0.035 — 0.090 mm
(0.0014 — 0.0035 in.)

Maximum thrust clearance: 0.11 mm (0.0043 in.)

If the thrust clearan"ce is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps and
cylinder head as a set. :

Intake

Inspect camshaft gear backlash

(a) Install the camshafts without installing the exhaust
camshaft sub-gear. - :
(See step 3 on page EM-81 to 83)

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

Standard back lash: 0.020 — 0.200 mm |
(0.0008 —0.0079 in.) |
Maximum back lash: 0.30 mm (0.0188 in.) |

If the backlash is greater than maximum, replace the i
camshafts. ) . . |

Inspect camshaft thrust clearance '
|
|
|
|

INSPECT VALVE LIFTERS AND LIFTER BORES ‘
(a) Using a caliper gauge, measure the lifter borej

diameter of the cylinder head. '

Lifter bore diameter: 28.005 — 28.006 mm
(1.1 926’.— 1.1034 in.)
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EM7801
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EK4287

EMA4288

12.

13.

(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: 0.020 — 0.051 mm
(0.0008 — 0.0020 in.)
0.07 mm (0.0028 in.)

If the oil clearance is greater than maximum, replace the
lifter. If necessary, replace the cylinder head.

Maximum oil clearance:

INSPECT INTAKE AND EXHAUST MANIFOLDS

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

Maximum warpage:
Intake  0.20 mm (0.0079 in.)
Exhaust 0.30 mm (0.0118 in.)

If warpage is greater than maximum, replacé the manifold.

IF NECESSARY, REPLACE SPARK PLUG TUBE
GASKET

(a) Using a screwdriver, pry out the gasket.

(b) Using SST, tap in a new gasket until its surface is
flush with the upper edge of the cylinder head cover.

SST 09950-10012 (09552-10010, 09560-10010)
{c) Apply a light coat of MP grease to the gasket lip.
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ASSEMBLY OF CYLINDER HEAD ‘
(See pages EM-56, 57) : !
HINT: o
e Thoroughly clean all parts to be assembled.

@ Before installing the parts, apply new engine oil to aIIZ
sliding and rotating surfaces. !

® Replace all gaskets and oil seals with new ones.

\
)
‘!
\
R
‘

1. INSTALL SPARK PLUG TUBES
HINT: When using a new cylinder lead, spark plug tubes}
must be installed. |

(@ Apply adhesive to the spark plug tube hole of the
cylinder head. |

Adhesive: Part No. 08833-00070, THREE BOND
1324 or equivalent

EM4324)

(b) Using a press, press in a new spark plug tube unti
46.8 — 47.6 mm (1.843 — 1.874 in) is protruding
from the cylinder head. |

NOTICE: Avoid tapping a new spark plug tube in toc

far by measuring the amount of protrusion while press:

ing.

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

EM7708

o ‘ HINT: The intake valve oil seal'is brown and the exhau
Intake Exhaust ~ valve oil seal is black.

Painted Brown

Painted Black

I } i
il \ EM2312




ENGINE MECHANICAL — Cylinder Head (4A-FE) EM-79

* (b) Install the following parts:
(1) Valve
(2) Spring seat
(3) Valve spring
(4) Spring retainer

EM7053

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

SST 09202-70010

EMA4208)

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

EM4209

3. INSTALL VALVE LIFTERS AND SHIMS
(a) Install the valve lifter and shim.
(b) Check that the valve lifter rotates smoothly by hand.

EM4210)
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EM7779

EM7052
EM7707
EM4178

EM7054 EM4323

INSTALLATION OF CYLINDER HEAD
(See page EM-56, 57) "

1.

INSTALL CYLINDER HEAD

(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. :

(c) Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.

. (d) Using SST, install and uniformly tighten the ten:

cylinder head bolts in several passed in the sequence
shown.

SST 09205-16010
Torque: 610 kg-cm (44 ft-lb, 60 N'm)

HINT: Cylinder head bolts are 90 mm (3.54 in.) and 108
mm (4.25 in.) in length. Install the 90 mm (3.54 in.) bolt
(A) in RH side positions. Install the 108 mm (4.25 in.) bolts
(B) in LH side position. '

ASSEMBLE INTAKE 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 gear spring
ends.
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EM7818

%—Service Bolt (C)
Service Bolt (B)

=

.....

EM7733

LT

/i
(o)

. {e)  Using snap ring pliers, install the snap ring.

(d) Insert service bolts (A) and (B) 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 the camshaft sub-
gear clockwise, and install a service bolt (C).

NOTICE: Be careful not to damage the camshaft.

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 exhaust camshaft

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

(b) Place the intake camshaft at so the knock pin is
located slightly counterclockwise from the vertical
axis of the camshaft.

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

{c) Remove the old packing (FIPG) mateérial.

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

Seal packing: Part No. 08826-00080 or equivalent
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EM-82
EM7734
EM7781
MP Grease
N
EM0Q050

EM7713

‘Knock Pin

EM7736

(e) Install the five bearing caps in their proper locations.

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

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

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

(h) Apply MP grease to a new oil seal lip.

\
\
1

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

HINT:

® Do not install the oil seal with the lip facing the wron
direction. }
@ Insert the oil seal into the deepest part of the cylind'e‘

head.

Install intake camshaft

(a) Set the knock pin of the exhaust camshaft so the
the knock pin is slightly abqve the top of the cylind

head.
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‘ zlf.‘? b

Installation

EM7782

EM7737

EM7738

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

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

NOTICE: There are also timing marks (for TDC) on
each gear as shown in the illustration. Do not use
these marks.

(d) Roll down the intake carﬁshaft onto the bearing jour-
nals while engaging gears with each other.

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

(e} Instale the four bearing caps in their proper locations.

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

(g) Install and uniformly tighten the eight bearing cap
‘bolts in several passes in the sequence shown.

Torque: 130 kg-cm (9 ft-1Ib, 13 N-m)

(h) Remove the service bolt (B).

(i)  Install the No. 1 bearing cap with the arrow mark fac-
ing forward.

NOTICE: If the bearing cap does not fit properly, push

the camshaft gear backwards by prying apart the

cylinder head and camshaft gear with a screwdriver.

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

(k) Install and alternately tighten the two bolts in several
passes.

Torque: 130 kg-cm (9 ft-Ib, 13 N'm)
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Knock Pin

EM7740

EM7129

EM7341

EM7340]

. INSTALL ENGINE HANGERS ‘
- Install the two engine hangers with the two bolts.

()  Turn the exhaust camshaft clockwise, and set it with
the knock pin facing upward.

(m) Check that the timing marks of the camshaft gears

are aligned. |

~ HINT: The assembly installation marks are on the upside.

(See page EM-16)
Turn the camshaft and position the cam lobe upward, and
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.)

|
1
CHECK AND ADJUST VALVE CLEARANCE :
1
|

Torque: 280 kg-cm (20 ft-lb, 27 N'm)

INSTALL FAN BELT ADJUSTING BAR
install the adjusting bar with the two bolts.
Torque: 200 kg-cm (14 ft-1b, 20 N:m)

INSTALL CAMSHAFT TIMING PULLEY
(See step 1 on page EM-44)

INSTALL TIMING BELT ' :
Align the matchmarks of the timing belt and camshaf
timing pulley.

}i

(@) Remove any oil or water on the camshaft timinJ
pulley, and keep it clean. l

(b) Install the timing belt, insuring the tension betwee
the crankshaft timing pulley and camshaft timin{
pulley.

(
|
|
|
|
i
|
|
|
|
|
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EM7342

EM7472

EM7337

i

EM7344

9.

10.

INSTALL VALVE TIMING
(@) Loosen the 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 illustration.

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

(d Tighten the idier pulley bolt.
Torque: 375 kg-cm (27 ft-lb, 37 N'-m)

(REFERENCE) .

INSTALL TIMING BELT TENSION

Check that there is belt tension at the portion indicated in
the illustration.

Deflection: 5 — 6 mm (0.20 — 0.24 in.)
at2 kg (4.4 Ib, 20 N)
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If the deflection is not as specifiéd, adjust with the idler
puliey.

EM7346

11. INSTALL NO.2 AND NO.3 TIMING BELT COVERS'
- Install the No.2, No.3 timing belt covers and engine wire
bracket with the six bolts. '
12. INSTALL SPARK PLUGS (See page 1G-8)
Torque: 180 kg-cm (13 ft-Ib, 18 N-m)

EM7220:

13. INSTALL SEMI-CIRCULAR PLUG
{a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the circular plug.
Seal packing: Part No. 08826-00080 or equivalent

EM4206

(c) Install the semi-circular plug to the cylinder head. '

AN EM7813

"14. INSTALL CYLINDER HEAD COVER
. (a8} Remove any old packing (FIPG)_material.
(b} Apply seal packing to the cylinder head as shown in
the figure.
Seal packing: Parts No. 08826-00080 or equivalent

|
\

(Ox \
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EM7128

e T

EM7593

15.

{c) Install the gasket to the head cover.

(d) Install the head cover with the three grommets and
cap nuts.

Torque: 80 kg-cm (69 in.-Ib, 7.8 N'm)

INSTALL INTAKE MANIFOLD
(2wD)

(a) Install a new gasket and the intake manifold with the
seven bolts, ground strap and two nuts.

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

(b) Connect the water by-pass hose to the air pipe.

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

Torque:
12 mm bolt head 195 kg-cm (14 ft-lIb, 19 N'm)
14 mm bolt head 400 kg-cm (29 ft-lb, 39 N-m)

(4WD)

(a) Install a new gasket and the intake manifold with the
seven bolts, ground strap and two nuts.

Torque: 195 kg-cm (14 ft-lb, 19 N'm)
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EM7498

EM7809

EM73056

%0

EM70381

(b) Connect the water by-pass hose to the air pipe.

(c) - Install the manifold stay with the bolt and nut.
Torque: 195 kg-cm (14 ft-ib, 19 N'm)

16. (4WD)
INSTALL VACUUM PIPE

(a) Install the vacuum pipe with the two bolts. |
(b) Connect the three vacuum hoses. |

17. INSTALL ENGINE WIRE TO INTAKE MANIFOLD
(a) Install the engine wire with the three bolts.

(b) Install the engine wire the engine to vacuum pipe with
the wire clamp. , I

(c) Connect the following connectors:
@ Throttle position sensor connector
® |SC valve connector

® (2WD w/ EGR system)
EGR VSV connector

® Cold start injector connector

18. INSTALL ENGINE WIRE TO NO.3 TIMING BELT
COVER : . o

 (a) Install the wire clamp on engine wire to the wir
' bracket.

(b) Install the engine wire with the bolt.

(o) " Connect the following connectors and wire:
® Alternator connector |
® Alternator wire
® Oil pressure switch connector

19. INSTALL INJECTORS AND DELIVERY PIPE
(See steps 1 and 3 to 6 on pages FI-116 to 119)
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| Seal Diameter
|2 -3mm (0.08 - 0.12in)

@)

Seal Packihg

EM5396

EM7550

EM6917

20. (4wD)

21.

22.

INSTALL EGR VACUUM MODULATOR

{a) Install the vacuum modulator and nut.
“(b) Connect the four vacuum hoses.

(1) EGR valve hose.

(2) Three port vacuum hoses from the EGR vacuum
modulator.

INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-108)

INSTALL WATER INLET AND INLET HOUSING

{a) Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
inlet housing and cylinder head.

® Using a razor blade and gasket scraper, remove all
the oil packing (FIPG) material from the gasket sur-
faces and sealing groove.

® Thoroughly clean all components-to remove all the
loose material.

® Using a non-residue, clean both sealing surfaces.
(b} Apply seal packing to the inlet housing groove. -
Seal packing: Part No. 08826-00100 or equivalent

® Install a nozzle that has been cut witha2 — 3 mm
(0.08 - 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the sur-
face. :

® Parts must be assembled within 15 minutes of
application. Otherwise the material must be
removed and reapplied.

® Immediately remove nozzle from the tube and
reinstall cap.

(c) Install the water inlet and inlet housing assembly with
the boit and two nuts.

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

(d) Connect the following hoses:
(1) BVSV vacuum hosels)
" (2) Water by-pass hose
(3) Inlet water hose
(e) Connect the following connectors: ‘
® Water temperature sender gauge cdnnector
® Water temperature sensor connector
® Start injector time switch connector
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Seal Diameter
2 — 3 mm (0.08 — 0.12 in)

Seal Packing

@)

EM4897

EM7036

EM7035

EM7034

23.

24.

INSTALL WATER OUTLET

(a) Remove any old packing (FIPG) material and be carg
ful not to drop any oil on the contact surfaces of th
water outlet cylinder head.

® Using a razor blade and gasket scraper, remove g
the oil packing (FIPG) material from the gasket sy
faces and sealing groove.

® Thoroughly clean all components to remove all th
loose material.

® Using a non-residue, clean both sealing surfaces
(b) Apply seal packing to the water outlet groove.
Seal packing: Part No. 08826-00100 or equivalent

® Install a nozzle that has been cut witha2 — 3 m

(0.08 — 0.12 in)) opening. W
HINT: Avoid applying an excessive amount to the sui
face. ‘

® Parts must be assembled within 15 minutes ¢
application. Otherwise the material must b
removed and reapplied.

® Immediately remove nozzle from the ‘tube an
reinstall cap. :

(c) Install the water outlet with the two bolts.
Torque: 150 kg-cm (11 ft-lb, 15 N-m)

INSTALL EXHAUST MANIFOLD
(2wD)

(a) Install the lower heat insulator to the exha
manifold with the three bolts.

(b) Install a new gasket and the exhaust manifold Wi
the two bolts and three nuts. '

250 kg-cm (18 ft-Ib, 25 N-m)

Torque:
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EM7033

EM7032

25. INSTALL llA (See page 1G-18)

(c) Install the manifold stay with the two bolts.
Torque: 400 kg-cm (29 ft-Ib, 39 N'm)

(d) Install the upper heat insulator with the five bolts.

(4wD)-

(@) Install the lower heat insulator to the exhaust
manifold with the three bolts. -

(b) Install a new gasket and the exhaust manifold with
the two new nuts and three bolts.

Torque: 250 kg-cm (18 ft-1b, 25 N-m)

(c) Install the manifold stay with the two bolts.
Torque: 400 kg-cm (29 ft-1b, 39 N-m)

(d) Install the upper heat insulator with the four bolts.
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' CYLINDER HEAD (4A-GE)
COMPONENTS

Cylinder Head Cover

Cylinder Head Center Cover

| 300 (22, 29) 1
130 (9, 13) \%
;l

Vacuum

Camshaft Bearing Ca

Intake Manifold

Pipe & Gasket

W Camshaft 00\ Adjusting Shim
Valve Lifter

Valve Keepers
Z Valve Spring
A—__———® Snap Ring

QobValve Guide Bushin

_ = \®Valve Stem Oil Stee
' Valve Spring Seat -

See page EM-109

lntake Manifold

| 1st 300 (22, 29)

2nd 90° turns
3rd 90° turns

No. 4 Timing |
Belt Cover

|

; / T

No. 2 RH Engine Mounting Bracket J
! Distributor >
I RH Mounting——<S23 :
' ‘ Bracket’ g ' %

400 (29, 39)

® Gasket . --k@

T “Op

) ol
RH Manifoid Stay

i Manifold
o Heat insulator Exhaust Manifold
| L {Lower)

;Li kg-cm (ft-1b, N-m)i : Specified torque

@ Non-reusable part

Stay
‘ Cylinder Head
oo 75 ' < -Rear Cover
Water Inlet » AR ‘ '-j , 5_ N Union | 300 (22, 29)
Pipe TR 3 J Cylinder Head

& Cylindér Head Gaskef
Valve

Manifold
Heat insulatol

{Upper)
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EM7007

EM6992

EM7766

EM7024

EM7498

2.

" REMOVAL OF CYLINDER HEAD
. (See page EM-92)

1.

DRAIN ENGINE COOLANT (See page CO-5)
DISCONNECT ENGINE WIRE FROM NO.4 TIMING
BELT COVER
(@) Disconnect the following connectors:
® Distributor wire connectors
@ Oil pressure sender gauge connector
(b) Disconnect the engine wire from the timing belt
cover.
REMOVE DISTRIBUTOR

(w/ EGR SYSTEM)
REMOVE EGR VALVE AND MODULATOR

(@) Disconnect the vacuum hoses from the vacuum pipe.
(b) Remove the bolt and EGR vacuum modulator.

{c) Remove the union bolt, four bolts, the EGR valve,
pipes assembly and gaskets.

REMOVE EXHAUST MANIFOLD
(a) Remove the six bolts and upper heat insulator.

| (b) Remove the three bolts, nut, RH and LH manifold

stays.

{c} Remove the three bolts, two nuts exhaust manifold
and gasket.

(d Remove the three bolts and lower heat insulator.
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EM698S

EM7020

10.
' REAR COVER

11.

12.

13.

REMOVE PCV HOSE ' ' T

REMOVE COLD START INJECTOR PIPE
(See step 3 on page FI-105)

REMOVE DELIVERY PIPE AND INJECTORS
(See steps 3 to 6 and 8 on page FI-113 and 114)

DISCONNECT ENGINE WIRE FROM INTAKE
MANIFOLD

(a) Disconnect the following connectors:
® Knock sensor connector
® Throttle position sensor connector
@ Cold start injector connector '

® (Europe)
Fuel pressure VSV connector

(b) Remove the two bolts, and disconnect the engir{é
wire from the intake manifold. T

REMOVE VACUUM PIPE AND CYLINDER HEAD

(a)} Disconnect the following connectors:
® Start injector time switch connector
® Water temp. sensor connector

® (w/ EGR system)
EGR VSV connector

(b) Remove the vacuum hoses from the vacuum pipe.

(c) Remove the four bolts, vacuum pipe, cylinder hea
rear cover and wire clamp. :

REMOVE WATER OUTLET AND BY-PASS PIPE

(a) Remove the three bolts and alternator drive bel
adjusting bar. :

(b) Remove the three bolts, the water outlet, by-pas
pipe assembly and gasket. :

REMOVE WATER INLET PIPE
(See step 4 on page CO-6)

REMOVE INTAKE MANIFOLD T
(a) Remove the two bolts and manifold stay.
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EM6988{

EM6980]

EM6986

EM7767

14.
15.

16.

17.

18.

19.

(b} Remove the seven bolts, two nuts and intake
manifold.

REMOVE WATER PUMP PULLEY AND DRIVE BELT

REMOVE NO.3 AND NO.2 TIMING BELT COVERS

Remove the seven bolts, cord support plate, No.3, No.2
belt covers and gaskets.

REMOVE CYLINDER HEAD COVERS

(@) Remove the six bolts, center cover and gasket.

(b) Remove the eight cap nuts, seal washers, two head
covers and gaskets.

REMOVE SPARK PLUGS (See page 1G-12)

SET NO.1 CYLINDER TO TDC/COMPRESSION

(@) Turn the crankshaft puliey and align its groove with
the 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 the No.4 cylinder are tight.

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

DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEYS

(a) Place matchmarks on the camshaft timing pulleys
and timing belt.
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{b) Loosen the idler pulley bolt and shift the Dlllleg
toward the left as for as it will go, and tem,porari|§
tighten it. ' i

(c) Remove the timing belt from the camshaft ti‘ming
pulleys. )

EM7599

HINT: : .
® Sup_port the belt so that the meshing of the cranksha
timing pulley and timing belt does not shift.

® Be careful not to drop anything inside the timing be
cover.

® Do not allow the belt to come into contact with oj
water or dust. .

20. REMOVE CAMSHAFT TIMING PULLEYS:
(See step 12 on page EM-49)

EM7512

21. REMOVE RH MOUNTING BRACKETS
{a) Remove the two bolts and No.2 bracket.
(b) Remove the three bolts and -bracket.

EM7005

"22. REMOVE NO.4 TIMING BELT COVER
Remove the seven bolts and be!t cover.

EM7513

23. REMOVE CAMSHAFTS

(a) Uniformly loosen and remove the bearing cap bolts
several passes in the sequence shown.

(b} Remove the bearing caps, oil seal and camshaft.
HINT: Arrange the intake and exhaust camshafts.

N
s
(32}

o]

= 1k
8

7
| . =l
3;‘ I 22— 6 = 10— 8 4

1 o EM7596
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EM-97

4 EM1623
EM7508

EM7609

EM6921

24. REMOVE PCV HOSE

25,

26.

27.

Remove the two clamps, and disconnect the PCV hose
from the cylinder head.

REMOVE CYLINDER HEAD

(a} Using SST, uniformly loosen and remove then ten
cylinder head bolts in several passes in the sequence
shown. '

SST 09205-16010

NOTICE: Head warpage or cracks could result from
removing bolts in an incorrect order. - '

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

HINT: If the cylinder head is difficult to lift off, pry with a
screwdriver between the cylinder head and block
saliences.

NOTICE: Be careful not to damage the cylinder head
and cylinder block surfaces of the cylinder head gasket
side.

REMOVE ENGINE HANGERS

Remove the two bolts, ground strap and two engine
hangers.

REMOVE UNION
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DISASSEMBLY OF CYLINDER HEAD
(See page EM-92)

1. REMOVE VALVE LIFTERS AND SHIMS

HINT: Arrange the valve lifters and shims in correg

LOO 00 90 9O oroer
SSIS SIS SIS S

OO0 00 90 9O
90 68 09 &S

2. REMOVE VALVES

(@) Using SST, compress the valve spring and remot
the two keepers.
SST 09202-70010

(b} Remove the spring retainer, valve spring, valve a
spring seat. :

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

(c) Using needle-nose pliers, remove the oil seal.
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EM7509

EM7216

EM7217

82409

EM7215

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

(a} Turn the crankshaft and bring each piston to top
- dead center (TDC). Using a gasket scraper, remove all
the carbon from the piston top.

(b) Remove all the gasket material from the top of the
cylinder block. '

{c) Using compressed air, blow carbon and oil from the
bolt hoees. : : :

CAUTION: Protect your eyes when using high
pressure air.
2. REMOVE GASKET MATERIAL

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

NOTICE: Be careful not scratch the surfaces.

3. CLEAN COMBUSTION CHAMBERS

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

NOTICE: Be careful not to scratch the head gasket
contact surface.

4. CLEAN VALVE GUIDE BUSHINGS

Using a valve guide bushing brush and solvent, clean all
the guide bushings.

5. CLEAN CYLINDER HEAD

Using a soft brush and solvent, thoroughly clean the
cylinder head. :
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. 6.: INSPECT CYLINDER HEAD FOR FLATNESS

‘Using a precision straight edge and feeler gauge, measi
the surfaces contacting the cylinder block manifolds
warpage. ‘

Maximum warpage: ]
Cylinder block side '0.05 mm (0.0020 in,)-
Intake manifold side  0.05 mm (0.0020 in)
Exhaust manifold side 0.10 mm {(0.0039 in) |

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

6
EM6919
EM4448

il EM444
\

7. INSPECT CYLINDER HEAD FOR CRACKS

Using a dye penetrant, check the combustion chamti
intake and exhaust ports, head surface and the top of {
head for cracks. |

If cracked, replace the cylinder head.

EM7218

8. CLEAN VALVES

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

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

EMO580

9. INSPECT VALVE STEMS AND GUIDE BUSHINGS

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

Bushing inside diameter:
6.01 — 6.03 mm (0.2366 — 0.2374 in.)

EM2586 EM2587
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EM-101

EM2588 EM2589

B6095

EMO0852

EM0630

(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.)

(c) 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.

10. IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS

(@) Insert an old valve wrapped with tape into the vaive
guide bushing, and break off the valve guide bushing
by hitting it with a hammer.

NOTICE: Be careful not to damage the lifter hole.

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

(c} Using SST and a hammer, tap out the guide bushing.
88T 09201-70010
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(d) Using a caliper gauge, measure the bushlng b
diameter of the cylinder head. )

- Standard valve guide bore (cold):
11.000 — 11.027 mm (0.4331 — 0.4341 In)

Both intake and exhaust (e} Select a new guide bushing (STD size or O/S 0.0

Bushing bore diameter mm (in) Bushing size If the bushing bore diameter of the cylinder head is greal‘
11,000 — 11.027 than 11.027 mm (0.4341 in.), machine the bushing bj
(0.4331 — 0.4341) Used STD - to the following dimension:

11.050 — 11.077 Used /S 0.05 Rebored cylinder head bushing bore dimension:
(0.4350 — 0.4361) ) 11.050 — 11.077 mm (0.4350 — 0.4361 in.)

If the bushing bore diameter of the cylinder head is grea
than 11.077 mm (0.4361 in.), replace the cylinder hea

(f) Gradually heat the cylinder head to 80 — 100°C (1
- 212°F).

4

EMO0852

(@ Using SST and a hammer, tap in a new guide bush‘l‘
until the snap ring makes contact with the cylin
head. .

SST 09201-70010

SST
Snap Ring

EMO0632

(h) Using a sharp 6 mm reamer, ream the guide bush
to. obtain the standard specified clearance (See P‘
EM-101) between the guide bushmg and valve sti‘

\\‘§ 7

-
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44.5°

&

EMO254 EM0180

EMO0181

Overalt Length

EM2534

EMO258

EM7595

11.

12.

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.,56°

(¢} 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 99.60 mm (3.9213 in.)
Exhaust 99.75 mm (3.9272 in.)

Minimum overall length:
intake 99.10 mm (3.9016 in.)
Exhaust 99.25 mm (3.9075 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
overall length. : :

INSPECT AND CLEAN VALVE SEATS

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

Apply a thin coat of prussian blue (or white Iead)
the valve face. Lightly press to the valve against ’th
seat. Do not rotate the vaive. ,

{c) Check the valve face and seat for the foIIOng

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

® |f blue appears 360° around the valve seat, th

guide and seat are concentric. If not, resurface th
EMOB35| seat. :

SR \

® Check that the seat contact is in the middle of th
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, ﬁ
30° and 45° cutters to correct the seat.
45°

%w
) Z
1.0~ 14 mm
EMO 185
(2) If the seating is too low on the valve face, us
A 60° 60° and 45° cutters to correct the seat. 3
1.0 - 1.4 mm
EM0186
{d) Hand-lap the valve and vaive seat with an abrasiV
compound.

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

EM7611
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EM2530

EMO801

EMO0281

EM2101)

“13.

14.

Standard cam lobe height:

EM-105

INSPECT VALVE SPRINGS

(a) Using a steel square, measure the squareness of the
_ valve spring.

Maximum squareness: 1.8 mm (0.071 in.)

If squareness is greater maximum, replace the valve
spring.

(b) Using vernier calipers, measure the free length of the
vaive spring.

Free length: 41.09 mm (1.6177 in.)

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

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

- Instailed tension: :

14.6 — 15.8 kg (32.3 — 34.8 Ib, 143 — 155 N)
at 34.7 mm (1.366 in.)

If the tension is less than minimum, 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. T : -

Maximum circle runout: 0.04 mm (0-.0016 'i'n)

If the circle runout is greater than maximum, replace the
camshaft. ' ‘

Inspect cam lobes
Using a micrometer, measure the cam lobe height.

35.410 — 35.510 mm
(1.3941 — 1.3980 in.)
35.11 mm (1.3823 in.).

Minimum cam lobe height:
If the cam lobe height is less than minimum, réplace_ the

-camshaft.
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EM2591

EM1630

EMO512

EMO510

=i
L

SO ¢

EMO0513

C.

Inspect camshaft journals
Using a micrometer, measure the journal diameter,

Journal diameter: 26.949 — 26.965 mm
(1.0610 — 10.616 in.)

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

Inspect camshaft bearings
Check the bearings for flaking and scoring.

If the bearings are damaged, replace the bearing caps a
cylinder head as a set. -

inspect camshaft journal oil clearance

{a)
(b}
(c)

(d)

(e

Torque:

Clean the bearing caps and camshaft journals.
Place the camshafts on the cylinder head.

Lay a strip of Plastigage across each of the camsh
journal. :

Place the bearing caps on each journal with’ t
arrows pointing toward the front.

Install and torque the cap bolts gradually from ¢
inside in three passes. |

130 kg-cm (9 ft-Ib, 13 N'm)

HINT: Do not turn the camshaft while the Plastigauge

in place.

(f)

Standard oil clearance:

Remove the caps and measure the Plastigage aff
widest point.

0.035 — 0.072 mm
(0.0014 — 0.0028 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

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

(@)

Clean out the pieces of Plastigauge from the bearl
caps and journals.
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EM-107

f
N
O
EM1622
o
=
EM2196

EM1631

Ist Manifold

. EME920
= E

e

F.

15.

16.

" Maximum thrust clearance:

Inspect camshaft thrust clearance

(a) Install the camshafts.
(See step 5 on pages EM-110 and 111)

~ (b) Using a dial indicator, measure the thrust clearance

while moving the camshaft back and forth.

Standard thrust clearance: 0.080 — 0.190 mm
(0.0031 — 0.0075 in.)
0.25 mm (0.0098 in.)

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

INSPECT VALVE LIFTERS AND LIFTER BORES
(@) Using a micrometer, measure the lifter diameter.

27.975 — 27.985 mm

Lifter diameter:
‘ {(1.1014 - 1.1018 in.)

(b) 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.)

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

0.015 — 0.046 mm .
(0.0006 — 0.0018 in.)
Maximum oil clearance: 0.07 mm (0.0028 in.)

If the oil clearance is greater than maximum, replace the
lifter. If necessary, replace the cylinder head.

Standard oil clearance:

INSPECT INTAKE AND EXHAUST MANIFOLDS

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

Maximum warpage:
Intake manifold 0.05 mm (0.0020 in.)
Exhaust manifold 0.30 mm (0.0118 in.)

If warpage is greater maximum, replace the manifold.
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ASSEMBLY OF CYLINDER HEAD

B W (See page EM-92)
(4 LR, HINT:
/2
) w @ Thoroughly clean all parts to be assembled.

® Before installing the parts, apply new engine oil tg
sliding and rotating surfaces. :

® Replace all gaskets and oil seals with new ones. '

1. INSTALL VALVES
(a) Install the following parts:
Upward (1) New oil seal
4 (2) Valve
(3) Spring seat
Wide (4) Valve spring

EM4479

(56) Spring retainer
NOTICE: Confirm the correct direction of the va
Narrow spring.

EM0645 -

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

SST 09202-70010

|
|
\
EM1625, _ {

(c) Using a plastic-faced hammer, lightly tap the v
stem tip to assure proper fit. |

EM4438]

2. INSTALL VALVE LIFTERS AND SHIMS
(a) install the valve lifter and shim. |
(b) Check that the valve lifter rotates smoothly-by h

HINT: Make sure the valve lifters with their shimS{
installed in the correct order.

EM4436
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EM-109

EM6921

EM6983

)%ﬁ@
90 mm (3.54 in.) \

108 mm (4.25 in)

EM7508
EM4441 EM4442

EM4553

INSTALLATION OF CYLINDER HEAD
(See page EM-92)

1.

INSTALL UNION

‘(a) Apply adhesive to two or three threads.

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

(b) Install and torque the union.
Torque: 300 kg-cm (22 ft-Ib, 29 N'm)

Adhesive:

INSTALL ENGINE HANGERS

Install the two engine hangers and ground strap with the
two bolts.

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

INSTALL CYLINDER HEAD
HINT:

® The cylinder head bolts are tighten in three progressive
steps.

® |f any of bolts break or defrom, replace them.

(a) Place the cylinder head with a new cylinder head
-gasket on the cylinder block.

NOTICE: Be careful of the installation direction.

(b) Place the cylinder head in position on the cylinder
head gasket.

HINT: Apply a light coating of engine oil on the bolt
threads and under the bolt head before installing.

(c) First, using SST, install and ubniformly tighten the ten
cylinder head bolts in several passes in the sequence
shown. _

SST 09205-16010
Torque: 300 kg-cm (22 ft-1b, 29 N'm)
HINT: Each bolt length is indicated in the illustration.

If any one of the bolts dose not meet the torque specnflca-
tion, replace the bolt.

(d Mark the front of the cylinder head bolt head with
paint.
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Third

EM4561

EM7612

-(e) Second, retighten the ten cylinder head bolts 90

EM7594

the numerical order shown.

()  Third, retighten the ten cylinder head bolts by;
additional 90°.

(g Check that the paint mark is now facing rearwar

INSTALL NO.2 PCV HOSE

Connect the PCV hose to the cylinder head. Install the
clamps. . :

|
|

\

|

» 1
INSTALL CAMSHAFTS AND BEARING CAPS J
(a) Place the camshaft on the cylinder head as show
' |

g

:

the illustration. ‘
HINT: The exhaust camshaft has a distributor drive

(b) Apply seal packing to the head as shown in
illustration. |

Seal packing: Part No.08826-00080 or equivale!
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EMOO50]

EM7610

EM7513

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

(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 bearing cap bolts in
several passes in the sequence shown.

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

(f)}  Apply MP grease to new camshaft oil seals lip.

(g Using SST, tap in new camshaft oil seals.
SST 09223-50010

HINT:
® Do not install the oil seal with the lip facing the wrong
direction.

® Insert the oil seal into the deepest part of the cylinder
head.

INSTALL NO.4 TIMING BELT COVER
Install the belt cover with the seven bolts.
Torque: 95 kg-cm (82 in-lb, 9.3 N-m)
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EM7005

EM4477

7.

10.

INSTALL RH MOUNTING BRACKETS

(a) Install the No.2 bracket with the two bolts.
Torque: 210 kg-cm (15 ft-lb, 21 N-m)

(b) Install the bracket with the three bolts.
Torque: 400 kg-cm (29 ft-lb, 39 N-m)
INSTALL CAMSHAFT TIMING PULLEYS
(See step 1 on page EM-52)

Torque: 600 kg-cm (43 ft-Ib, 59 N'm)

INSTALL TIMING BELT

Align the matchmarks of the camshaft timing pulleys a
timing belt, and instali the timing belt.

NOTICE: Be careful not to shift the meshing 'off
crankshaft timing pulley and timing beit.

CHECK VALVE TIMING AND TIMING BELT
TENSION _

{a) Slowly loosen the idler pulley bolt.

to TDC.

|
|
|
|
|
|
l
|
|
|
(b) Turn the crankshaft pulley two revolutions from T‘
HINT: Always turn the crankshaft clockwise. |

|

|

ﬁ

_ |
(c) Check that each pulley aligns with the timing m
as shown in the illustration.

|
\
If the marks do not align, shift the meshing of the tin
belt and timing pulley and readjust according to stepS<'1
10. |
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EM-113

EM4415

EM4416

EM4417

EME986)

11.

12.

(d) © Torque the idler pulley bolt.
Torque: 375 kg-cm (27 ft-l1b, 37 N'm)

(e} Check that there is belt deflection at the position
indicated in the illustration.

Defiection: 4 mm (0.16 in.)
at 2 kg (4.4 1b, 20 N)

If the deflection is not as specified, adjust with the idler
pulley.

INSTALL SPARK PLUGS (See page 1G-12)

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

INSTALL CYLINDER HEAD COVERS

(@ Apply seal packing to the cylinder head as shown in
the illustration.

Seal packing: Part No.08826-00080 or equivalent

(b) Install the gaskets to the head covers.

(c) Install the two head covers with the four seal
washers and cap nuts.

Torque: 80 kg-cm (5.8 ft-Ib, 7.8 N'm)
(d) Install the gasket to the center cover.
(e) Install the center cover with the six bolts.
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13. INSTALL NO.2 AND NO.3 TIMING BELT COVERS -

14.

15.

16.

17.

~ Torque:

(a) Install the gaskets to the belt covers.

(b) Install the No.2, No.3 belt covers and cord supp
plate with the seven bolts. ;

HINT: Each bolt length is indicated in the illustration,

INSTALL WATER PUMP PULLEY AND DRIVE BELY

INSTALL INTAKE MANIFOLD

(a) Install a new gasket and the intake manifold with {
seven bolts and two nuts.

Torque: 280 kg-cm (20 ft-lb, 27 N'm)

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

Torque:
14 mm bolt head 400 kg-cm (29 ft-lb, 39
12 mm bolt head 220 kg-cm (16 ft-lb, 22

INSTALL WATER INLET PIPE
(See step 3 on page CO-11)

INSTALL WATER OUTLET AND BY-PASS PIPE

{a) Install a new gasket, the water outlet and by-
pipe assembly with the three bolts.
Torque:
Cylinder head side
280 kg-cm (20 ft-Ib, 27 N'm) |
Intake manifold side |
130 kg-cm (9 ft-Ib, 13 N-m)

(b) Install the alternator drive belt adjusting bar witﬁ
three bolts. |

185 kg-cm (13 ft-lb, 18 N'm)
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EM-115

EME931

EM7024

18. INSTALL CYLINDER HEAD REAR COVER AND

19.

20.

21.

22,
23.

VACUUM PIPE (w/ EGR SYSTEM)

(a) (w/o EGR system)
Install a new gasket and rear cover with the two
bolts.

(b) (w/ EGR system)
Install a new gasket, rear cover and vacuum pipe with
the four bolts.

(c) (w/ EGR system)
Connect the vacuum hoses.

(d) Connect the following connectors:
® Start injector time switch connector
® Water temp. sensor connector

® (w/ EGR system)
EGR VSV connector

CONNECT ENGINE WIRE TO INTAKE MANIFOLD

(@) Connect the engine wire to the intake manifold with

the two boits.
(b) Connect the following connectors:

® (Europe)
Fuel pressure VSV connector

® Cold start injector connector
® Throttle position sensor connector
® Knock sensor connector

INSTALL INJECTOR AND DELIVERY PIPE
(See steps 1 and 3 to 6 on pages FI-116 to 119)

INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-108)

INSTALL PCV HOSE

INSTALL EXHAUST MANIFOLD

(a) Install the lower heat insulator to the manifold with
the three bolts.

(b) Install a new gasket and the manifold with the three
bolts and two nuts.

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

{c) Install the RH and LH manifold stay with the three
bolts and nut.

Torque: 400 kg-cm (29 ft-lb, 39 N-m)
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(d) Install the upper heat insulator with the six bolts, -

24. (w/ EGR SYSTEM)
INSTALL EGR VALVE AND MODULATOR

{(a) Install a new gasket, the EGR valve and pipes asse‘
bly with the four bolts. ‘

Torque:
Union bolt 700 kg-cm (51 ft-lb, 69 N'm)
Bolt 190 kg-cm (14 ft-lb, 19 N'm)

{b) Install the EGR vacuum modulator with the bolt.
(c} Install the vacuum hoses.

EME992]

25. INSTALL DISTRIBUTOR {(See page 1G-19)

26. CONNECT ENGINE WIRE TO NO.4 TIMING
BELT COVER '

(a) Connect the engine wire to the timing belt cover.
(b} Connect the following connectors:

® Qil pressure sender gauge connector

® Distributor wire connectors

EM7007,

27. FILL WITH ENGINE COOLANT (See page CO-5)

Capacity (w/ Heater):
6.0 liters (6.3 US qts, 5.3 Imp. qts)
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----- , : CYLINDER BLOCK
' COMPONENTS

W ‘ : @ , Piston Ring

ap Ring (4A-GE) S % (= Piston Pin
_ | 4A-FE M/T 800 (58, 78)
) Connecting Rod Bushing A/T 650 (47, 64)
(4A-GE) 4A-GE 750 (54, 74)
d Connecting Rod Cap

Knock Sensor (4A-GE)
@ Union (4A-GE)
% Rear Oil Seal A He®

Retainer @ N
el / 3
’ |
@ .
) 2

®0ilSeal |
Rear End Plate

Flywheel (M/T)} or
Drive Plate (A/T)

Alternator Bracket (4A-FE)
®

See page EM-141

1st 400 (29, 39)

2nd 90° turns

H Mounting D

Bracket (4A-FE) "ﬁ@
00'(36, 49) | W

é—Check Valve (4A-GE)
Oil Nozzie '

(4A-GE)
® Gasket Crankshaft
Oil Pump .
il Seal Drain Plug (4A-FE)
: Oil Pressure
7= Switch (4A-FE)
nkshaft Thrust Washer D Main Bearing daﬂ’ﬁo
ain Bearing Cap % =

&

Stiffener Plate Adapter (4A-GE)
Drain Cock (4A-GE)
Oil Pressure Sender Gauge {4A-GE)

v : Specified torque
On-reusable part

EM7519
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PREPARATION FOR DISASSEMBLY

1.

10.
11.
12.
13.
14.
15.

16.

(M/T)
REMOVE CLUTCH COVER AND DISC

(M/T)
REMOVE FLYWHEEL

(A/T)
REMOVE DRIVE PLATE

REMOVE REAR END PLATE

INSTALL ENGINE ASSEMBLY TO ENGINE STAN
FOR DISASSEMBLY

REMOVE IIA OR DISTRIBUTOR
REMOVE ALTERNATOR AND BRACKET

(4A-FE)
REMOVE RH MOUNTING BRACKET

REMOVE TIMING BELT AND TIMING PULLEYS
4A-FE (See page EM-39)
4A-GE (See page EM-47)

REMOVE CYLINDER HEAD
4A-FE (See pages EM-56, 57)
4A-GE (See page EM-92)

REMOVE WATER PUMP (See page CO-4)

REMOVE OIL PAN AND OIL PUMP
(See page LU-9)

REMOVE OIL FILTER BRACKET
(See page LU-17)

REMOVE OIL PRESSURE SWITCH OR OIiL PESSU
SENDER GAUGE
(See page LU-6)

(4A-GE)
REMOVE KNOCK SENSOR

(4A- GE)
REMOVE STIFFENER PLATE ADAPTER
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EM-119

EM7131

EM1653

EM7056

EM7057

DISASSEMBLY OF CYLINDER BLOCK
(See page EM-117)

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: 0.150 — 0.250 mm
(0.0059 — 0.0098 in.)
0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, replace
the connecting rod assembly. If necessary, replace the
crankshaft. :

Maximum thrust clearance:

REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE

(@) 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.

(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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\( © EM7059

EM7060

EM7061

EM7086

EM7057

(d) - Cover the connecting rod bolts with a short pigg;
hose to protect the crankshaft from damage. -

(e} Clean the crank pin and bearing.

(il Check the crank pin and bearing for pitting%'
scratches. ;

If the crank pin or bearing is damaged, replace the b
ings. If necessary, grind or replace the crankshaft.

(@) Lay a strip of Plastigage across the crank pin. -

(h) Install the connecting rod cap:
(See step 7 on page EM-141)

NOTICE: Do not turn the crankshaft.

(i} Remove the connecting rod cap.
(See procedures (b) and (¢} above)




ENGINE MECHANICAL — Cylinder Block : EM-121

EM7132

EM7794

EM4292

EM2340

EMOO75

() Measure the Pléstigage at its widest point.

Standard oil clearance:

STD '0.020 — 0.051 mm
-(0.0008 — 0.0020 in.)
0.019 — 0.065 mm
{0.0007 — 0.0026 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)

If the oil clearance is greater than maximum, repiace the
bearings. If necessary, grind or replace the crankshaft.

uU/s 0.25

HINT: [f using a standard bearing, replace with it one
having the same number marked on the connecting rod
cap. There are three sizes of standard bearings, marked
“1”, 2" and ““3" accordingly.
(Reference) ]
Standard sized bearing center wall thickness:
Mark ‘1" 1.486 — 1.490 mm
: (0.0585 — 0.0587 in.)
Mark ‘2’ 1.490 — 1.494 mm
(0.0587 — 0.0588 in.)
Mark 3" 1.494 — 1.498 mm
(0.0588 — 0.0590 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. y "

(b) Cover the connecting rod bolts.
(See page EM-120)

{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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6. REMOVE MAIN BEARING CAPS AND CHECK OlL
CLEARANCE |

(@ Remove the main bearing cap bolts.

EM7062

(b) Using the removed main bearing cap bolts, pry
main bearing cap back and forth, and remove
main bearing caps, lower bearings and lower th
washers (No.3 main bearing cap only.)

HINT:
® Keep the lower bearing and main bearing cap toge‘t

® Arrange the main bearing caps and lower t1
washers in correct order.

EM7133

(c) Lift out the crankshaft.

HINT: Keep the upper bearing and upper thrust was
together with the cylinder block.
|

(d) Clean each main journal and bearing.

() Check each main journal and bearing for pitting
scratches. |

If the journal or bearing is damaged, replace the bea
If necessary, grind or replace the crankshaft.

EM7064

(f) Place the crankshaft on the cylinder block.
(g) Lay a strip of Plastigage across each journal.

Plastigage

.

EM7065
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{h) Install the main bearing caps.
(See step 5 on page EM-140)

Torque: 610 kg-cm (44 ft-1lb, 60 N-m)
NOTICE: Do not turn the crankshaft.

EM7084

() Remove the main bearing caps.
(See procedure (a) and (b) above)

EM7062

() Measure the Plastigage at its widest point.
Standard clearance:

STD 0.015 — 0.033 mm
(0.0006 — 0.0013 in.)
U/S 0.25 0.018 — 0.056 mm

(0.0007 — 0.0022 in.)
Maximum clearance: 0.10 mm (0.0039 in.)

HINT: If replacing the cylinder block subassembly, the
bearing standard clearance will be:

EM7134 0-015 - 0.045 mm
(0.0006 — 0.0018 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.

Martk O, 1 or 2
_Iei N\ [ ,l Number marked
'_I_ H _"II| Cylinder block 1 2 3
o1 TN\ Crankshaft ol1]2]of1]2]o0]1]2
No.2 No.3 No4 Nos5 Bearing 11121823 |4/314]|65
EXAMPLE: Cylinder block “2'* + Crankshaft ‘1"
= Bearing “3"

Mark
1,2, 3,40rb
EM7818

EM7066
EM7698
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(Reference)

Cylinder block main journal bore diameter:

Mark /1"
Mark *"2""

Mark 3"’

Crankshaft journal diameter:

Mark **0”’
Mark 1"

Mark 2"

Standard sized bearing center wall thickness:

Mark ‘1"
Mark ‘2"
Mark ‘3"
Mark ‘4"

Mark ‘5"’

(k) Completely remove the Plastigage.

7. REMOVE CRANKSHAFT
(a) Lift out the crankshaft.

(b) Remove the upper bearings and upper thrust was
from cylinder block. ;

HINT: Arrange the main bearing caps, bearings
thrust washers in correct order. -

52.025 — 52.031 mm
{2.0482 — 2.0485 in.)
52.031 — 52.037 mm
(2.0485 — 2.0487 in.)
52.037 — 52.043 mm
(2.0487 — 2.0489 in.)

47.994 — 48.000 mm
(1.8895 — 1.8898 in.)
47.988 — 47.994 mm
(1.8893 — 1.8895 in.)
47.982 — 47.988 mm
(1.8891 — 1.8893 in.)

2.002 — 2.005 mm- .
(0.0788 — 0.0789 in.)
2.005 -~ 2.008 mm
(0.0789 — 0.0791 in.)
2.008 — 2.011 mm
(0,0791 — 0.0792 in.)
2.011 — 2.014 mm
(0.0792 — 0.0793 in.)
2.014 — 2.017 mm
(0.0793 — 0.0794 in.)
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8. (4A-GE)
REMOVE CHECK VALVES AND OIL NOZZLES

Remove the four check valves and oil nozzles.

EME915

INSPECTION OF CYLINDER BLOCK
1. CLEAN CYLINDER BLOCK

A. Remove gasket material

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

B. Clean cylinder block

Using a soft brush and solvent, thoroughly clean the
EM7667 cylinder block.

2. 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.

EM7668
EM4296

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES

Visually check the cylinder for vertical scratches. If deep
scratches are present, rebore all the four cylinders. If
necessary, replace the cylinder block.

EM7666

4. INSPECT CYLINDER BORE DIAMETER

Cylinder
Bore Size| HINT: There are three sizes of the standard cylinder bore
diameter, marked ‘1", 2" and ““3’* accordingly. The mark

"Mark is stamped on top of the cylinder block.
1,20r3

No.2 No.3 No.4
(4A-GE Australia Plant) EMS653
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Using a cylinder gauge, measure the cylinder ¥
@ @E?r::;}‘on diameter at positions A, B and C in the thrust and g
Front <= . directions. ]
' @A_xnal ] . .
Direction Standard diameter:
STD Mark ““1”’ 81.000 — 81.010 mm
410 mm (3.1890 — 3.1894 in.)
A—+ (0.39 in) Mark 2" 81.010 — 81.020 mm
; (3.1894 — 3.1898 in.)
B Middle Mark “3" 81.020 — 81.030 mm

—C 1 (039in)

i 10 mm

EM2548
EMO0086

EM4292

EME6996

EM7067

(3.1898 — 3.1902 in.)

Maximum diameter:
STD 81.23 mm (3.1980 in.)
0/S 0.50 81.73 mm (3.2177 in.)

If the diameter is greater than maximum, rebore all:
four cylinders. If necessary, replace the cylinder block

REMOVE CYLINDER RIDGE

If the wear is less than 0.2 mm (0.008 in.), using a ri
reamer, grind the top of the cylinder.

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES

1.

CHECK FIT BETWEEN PISTON PIN
Try to move the piston back and forth on the piston’

If the piston does not move at all, replace the piston
pin as a set.

REMOVE PISTON RINGS : -

(a) Using a piston ring expander, remove the two c‘
pression rings. ’
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EM7068

EM4418

(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
(4A-FE)

Using SST, press out the piston pin from the piston.
Remove the connecting rod.

SST 09221-25024 (09221-00020, 09221-00030,
09221-00050, 09221-00130, 09221-00140)

HINT:
® The piston and pin are a matched set.

® Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.

(4A-GE)
(@) Using needle-nose pliers, remove the snap rings.

(b) Gradually heat the piston to 70 — 80°C (158 —
176°F).
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EM4301

EM4302

EM7071

() Using a plastic-faced hammer and brass bar, ||g
tap out the piston pin and remove the conneg;
rod. ;

HINT:
® The piston and pin are a matched set.

® Arrange the pistons, pins, rings, connecting rods:
bearings in correct order.

INSPECTION OF PISTON AND CONNECTIN
ROD ASSEMBLIES 4

1. CLEAN PISTON

(a) Using a gasket scraper, remove the carbon fror
piston top.

(b) Using a groove cleaning tool or broken ring, clea
piston ring grooves. _

{¢) Using solvent and a brush, thoroughly cleaf
piston.

NOTICE: Do not use a wire brush.
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EM1671

Bore

1,2

Plston STD Size Mark
(1,2 or 3)

ront Mark

Piston STD Side Mark
{1, 2 or 3)

Cylinder

Size

| Mark

or3

EM5653
EMS5655
EM7570

2.
A.

INSPECT PISTON

Inspect piston oil clearance

HINT: There are three sizes of the standard piston
diameter, marked “1”, “2"" and 3" accordmgly The mark
is stamped on the plston top.

(a) Using a micrometer and with the piston upside down,
measure the piston diameter at a right angle to the
piston pin hole center line, the indicated distance
from the skirt of the bottom edge. :

4A-FE 38.5 mm (1.576 in.)
4A-GE 42.0 mm (1.654 in.)

Piston diameter:
4A-FE
STD Mark “1’ 80.93 — 80.94 mm
(3.1862 — 3.1866 in.)
Mark 2" 80.94 — 80.950 mm
(3.1866 — 3.187 in.) -
Mark “3”" 80.95 — 80.96 mm
(3.1870 — 3.1874 in.)
0/S 0.50 81.43 — 81.46 mm
{3.2059 — 3.2071 in.)

4A-GE _ -
STD Mark “1”” 80.89 — 80.90 mm
(3.1846 — 3.1850 in.)
Mark “2" 80.90 — 80.91 mm
(3.1850 — 3.1854 in.)
Mark “3” 80.91 — 80.92 mm
(3.1854 — 3.1858 in.)

0/s 0.50 81.39 — 81.42 mm
(3.2043 — 3.2055 in.)

(b) Measure the cylinder bore diameter in the thrust
directions. (See step 4 on page EM-125)

(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.

Standard oil clearance:
4A-FE 0.06 — 0.08 mm (0.0024 — 0.031 in.)
4A-GE 0.10 — 0.12 mm (0.0039 — 0.0047 in.)

Maximum oil clearance:
4A-FE 0.10 mm (0.0039 in.)
4A-GE 0.15 mm (0.0059 in.)

If the oil clearance is greater than maximum, replace all the
four pistons and rebore all the four cylinders. 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 biock.
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87 mm

|4

¢/ Cylinder Block

Surface

EM0224

EM2613

‘Using a feeler gauge,.measure the clearance betwe'é

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

Inspect piston ring groove clearance.

new piston ring and the wall of the piston ring groo\,e

Ring groove clearance:

4A-FE No.1 0.04 — 0.08 mm
{0.0016 — 0.0031 in.)
No.2 0.03—-0.07 mm .
(0.0012 — 0.0028 in.)

4A-GE No.1 0.03 — 0.08 mm
(0.0012 — 0.0031 in.)

No.2 0.03 — 0.07 mm
(0.0012 — 0.0028 in.)

If the clearance is greater than maximum, replace |
piston. "'

Inspect piston ring end gap
(a) Inspect the piston ring in the cylinder bore.

(b) Using a piston, push the piston ring a little bey
the bottom of the ring travel, 87 mm (3.43 in) fr
the top of the cylinder block.

Standard piston ring end gap: _
4A-FE No.1 0.25 — 0.45 mm
(0.0098 — 0.0177 in.)
No.2 0.15 — 0.40 mm
(0.0059 — 0.0157 in.)
Oil 0.10 — 0.70 mm
(0.0039 — 0.0276 in.)
4A-GE No.1 0.25 — 0.47 mm
(0.0098 — 0.0185 in.)
No.2 0.20 — 0.42 mm
(0.0079 — 0.0165 in.)
oil 0.15 — 0.52 mm
(0.0059 — 0.0205 in.)
Maximum piston ring end gap:
4A-FE No.1 1.05 mm (0.0413 in.)
No.2 1.00 mm (0.0394 in.)
Oil 1.30 mm (0.0512 in.)
‘4A-GE No.1 1.07 mm (0.0421 in))
No.2 1.02 mm (0.0402 in.)
oil 1.12 mm (0.0441 in.)

If the end gap is greater than maximum, replace the pi
ring. If the end gap is greater than maximum, even wi
new piston ring, rebore all the four cylinders or replace,
cylinder block. '

(4A-GE)
INSPECT PISTON PIN FIT

At 80°C (176°F), you should be able to push the pis
pin into the piston pin hole with your thumb.
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EM-131

EM0289 EM0290

{(0.59 in)

EM3899

EM0O226

4.

INSPECT CONNECTING ROD

(a) Using rod aligner and feeler gauge, check the con-
necting rod alignment.

® Check for bending.

Maximum bend: o .
4A-FE 0.05 mm (0.0020 in.) per 100 mm
{3.94 in.)
4A-GE 0.03 mm (0.0012 in.) per 100 mm
(3.94 in.)

If bend is greater than maximum, replace the connecting
rod and connecting rod cap as a set.

® Check for twist.

Maximum twist:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)

If twist is greater than maximum, replace the connecting

rod and connecting rod cap as a set.

(4A-GE)
(b) Inspect connecting rod bolts.

® Fix a nut to each of the connecting rod bolts and
check that the nut can be turned by hand to the
end of the thread.

® If a nut cannot be moved all the way down the
thread, measure the compressed - thread outer
diameter with a measuring gauge.

® If the location of this area cannot be judged by
visual inspection, use the dimension locations in
the illustration and measure the outer diameter.

Standard diameter: 8.860 — 9.000 mm
(0.3488 — 0.3543 in.)
8.600 mm (0.3386 in.)

If the diameter is not within specnflcatlons replace the nut
and connecting rod bolf. .

Minimum diameter:

(4A-GE) .

INSPECT PISTON PIN OIL CLEARANCE

(a) Using a caliper gauge, measure the inside diameter of
the connecting rod bushing. :

20.012 — 20.022 mm
(0.7879 — 0.7883 in.)

Bushing inside diameter:
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EM1321

EM3586

EMO0291

{b) Using a micrometer, measure the piston pin diamé

Piston pin diameter: 20.006 — 20.016 mm
(0.7876 — 0.7880 in.)

(c) Subtract the piston pin diameter measurement fr
the bushing inside diameter measurement. \

Standard oil clearance: 0.004 — 0.008 mm
(0.0002 — 0.0003 in.)
Maximum oil clearance: 0.05 mm (0.0020 in.)

If clearance is greater than maximum, replace the bushf
If necessary, replace the piston and piston pin assemp

(4A-GE) ‘
IF NECESSARY, REPLACE CONNECTING RO
BUSHINGS

(a) Using SST and a press, push out the bushing.
SST 09222-30010

(b} Align the oil holes of the bushing and connecting
(c) Using SST and a press, press in the bushing.
SST 09222-30010

(d) Using a pin hole grinder, hone the bushing to ob
the standard specified clearance (See procedure
5) between the bushing and piston pin.

(e} Check the piston pin fit at normal room temperal

Coat the piston pin with engine oil and push it
the connecting rod with your thumb. ‘
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BORING OF CYLINDERS

HINT:
® Bore all four cylinders for the oversized piston outside
diameter.

® Replace the piston rings with ones to match the over-
sized pistons.

1. KEEP OVERSIZED PISTON

Oversized piston diameter:
4A-FE 0O/S 050 81.43 — 81.46 mm
(3.2059 — 3.2071 in.)
4A-GE 0/S 0.50 81.39 — 81.42 mm
(3.2043 — 3.2055 in.)

2. CALCULATE AMOUNT TO BORE CYLINDER

Y (@) Using a micrometer and with the piston upside down,
N SN - - measure the piston diameter at a right angle to the
{{;@ - piston pin hole center line, the indicated distance
AN NS “{". from the skirt of the bottom edge.
=Dt .,/'“' 4A-FE 38.5 mm (1.676 in.)
/ : 4A-GE 42.0 mm (1.654 in.)

4A-GE 42.0 mm

EM1671

(b} Calculate the amount each cylinder is to be rebored
as follows:
- Sizetoberebored=P + C - H
P = Piston diameter
C = Piston clearance
4A-FE 0.06 — 0.08 mm
(0.0024 — 0.0031 in.)
4A-GE 0.10— 0.12 mm
(0.0039 ~ 0.0047 in.)
H = Allowance for honing
Less than 0.02 mm (0.0008 in.)

3. BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS

‘Amount of honing: 0.02 mm (0.0008 in.) maximum

NOTICE: Excess honing will destroy the finished
_roundness. -
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INSPECTION AND REPAIR OF CRANKSFAE

1. INSPECT CRANKSHAFT FOR RUNOUT
(a) Place the crankshaft on V-blocks.

(b) Using a dial indicator, measure the circle runor"
the center journal.

Maximum circle runout: 0.06 mm (0.0024 in))

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

i EM7795

I .
“ _ 2. INSPECT MAIN JOURNALS AND CRANK PINS

(a) Using a micrometer, measure the diameter of ¢

‘l main journal and crank pin.

HH Main journal diameter:

il { STD 47.982 — 48.000 mm

e | (1.8891 — 1.8898 in.)
| ! U/S 0.25 47.745 — 47.755 mm

{(1.8797 — 1.8881 in.)
Crank pin diameter:

tt 4A-FE STD 39.985 — 40.000 mm
(1.56742 — 1.5748 in.)
U/S 0.25 39.745 — 39.755 mm
.~ (1.5648 — 1.5652 in.)
4A-GE STD 41.989 — 42.000 mm
(1.6529 — 1.6535 in.)
U/S 0.25 41.745 — 41,755 mm
(1.6435 — 1.6439 in.)

If the diameter is not as spécified, check the oil clear‘

(See pages EM-119 to 123). If necessary, grind or re|

the crankshaft. ' , '

(b) Check each main journal and crank pin for tape
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 maxit
replace the crankshaft.

EM7638 EM3553

3. IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANKPINS

Grind and hone the main journal and/or crank pins t
finished diameter.
(See procedure step 2 above).

Install new main journal and/or crank pin undersized
ing.

INSPECTION OF CHECK VALVES AND Ol
NOZZLES (4A-GE) \

1. INSPECT CHECK VALVES ‘
Push the valve with a screwdriver to check if it is 8
If stuck, replace the check valve.

......... N

R

TR

2. INSPECT OIL NOZZLES
Check the oil nozzles for damage or clogging.

R2891

R If necessary, replace the oil nozzle.
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LU0021

EM7073

ut Position

EMO0282 EM7074

EM7075

EM1721

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 a screwdriver, pry out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the oil pump case edge.

S§ST 09309-37010
(c) Apply MP grease to the oil seal lip.

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 until its
" surface is flush with the oil pump case edge.

SST 09309-37010

2. REPLACE CRANKSHAFT REAR OIL SEAL

A. [Hrear oil seal retainer is removed from cylinder block:

(a) Using screwdriver and hammer, tap out the oil seal.



EM-136

"ENGINE MECHANICAL — Cylinder Block

EM7076

EMO0282 EM7077

EM7078

EME914

EME922

REPLACEMENT OF UNION (4A-GE)
1.

(b) - Using SST and a hammer, tap in a new oil Sea’l-,‘
its surface is flush with the rear oil seal edge,

SST 09223-41020
(c) Apply MP grease to the oil seal lip.

If rear oil seal retainer is installed to cylinder blo
(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 cranksh
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
surface is flush with the rear oil seal retainer edg

SST 09223-41020

REMOVE UNION

Using a 12 mm socket wrench and a hammer, tap out
union. - '

Using an offset wrench and a hammer, tap ina new u

INSTALL UNION !
|
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g.;Froﬁt Mark
\ (Protrusion)

EM7079

EM4420

Front Mark
(Cavity)

EM7659

ASSEMBLY OF PISTON AND CONNECTING
ROD.

(See page EM-117)

1. ASSEMBLE PISTON AND CONNECTING ROD

(a) Align the front marks of the piston and connecting
rod.

(b) Coat the piston pin and piston hole of the piston with
engine oil.

(c) Using SST, press in the piston pin.

SST 09221-25024 (09221-00020, 09221-00030,
09221-00050, 09221-00130, 09221-00140)

(d) Check that the piston moves smoothly back and
forth on the piston pin.

(e) Check that the connecting rod and piston pin are
positioned in the middle of the piston.

(4A-GE)

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

(b) Gradually heat the piston to 70 — 80°C (158 -
176°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.
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2. INSTALL PISTON RINGS

(a) Install the oil ring expander and two side ralls
hand.

EM7068

(b) Using a piston ring expander, install the two: c,
pression rings with the code mark facing upwar

Code mark: No.1 R or T (4A-GE only)

l
il
.
| No.1
l No.2 RorT
e No.2
\
EMA4328 EM7067
(C) Position the piston rings so that the ring end gap;
Lo . ) : as shown. ‘
% Side Rail (Upper) No.2 NOTICE: Do not align the end gaps.
Front Mark
Front «

No.1 and Side Rail

Expander {Lower)
EM4306

3.  INSTALL CONNECTING ROD BEARINGS

(a) Align the bearing claw with the groove of the
necting rod or connecting rod cap.

{b) Install the bearings in the connecting rod and
necting rod cap. '

NOTICE: Install the bearmg with the oil hole il
connecting rod.

\
4 i ASSEMBLY OF CYLINDER BLOCK
| ' (See page EM-117)
| HINT:
® Thoroughly clean all parts to be assembled.

® Before installing the parts, apply new engine 0I|‘
sliding and rotating surfaces. |

® Replace all gaskets, O-rings and oil seals WIth
parts.

|
\
\
.J
:
|
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EM6916

Lower

EM7697

EM7136

EM7082

-1

(4A-GE)
INSTALL OIL NOZZLES AND CHECK VALVES

Install the nozzle with the bolt. Install the four oil nozzles.

. Torque the bolts.

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

INSTALL MAIN BEARINGS

HINT: Upper bearings have an oil groove and oil holes;
lower bearings do not.

(@) Align the bearing claw with the claw groove of the
main bearing cap or cylinder block.

(b) Install the bearings in the cylinder block and main
bearing caps.

NOTICE: Install the bearing with the oil hole in the
cylinder block.

INSTALL UPPER THRUST WASHERS

Install the thrust washers under the No.3 main bearing cap
position of the block with the oil grooves facing outward.

PLACE CRANKSHAFT ON CYLINDER BLOCK
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5. INSTALL MAIN BEARING CAPS AND LOWER THR{
WASHERS

(a) . Install the thrust washers on the No.3 bearin;j
with the grooves facing outward.

(b) Install the five main bearing caps in their proper~»|
tions. A
HINT: Each bearing cap has a number and front ma

EM7083

() Apply a light coat of engine oil on the threads:
under the heads of the main bearing caps.

(d) Install and uniformly tighten the ten bolts of the'
bearing caps in several passes in the sequ
shown.

Torque: 610 kg-cm (44 ft-Ib, 60 N-m)
(e} Check that the crankshaft turns smoothly.

() Check the crankshaft thrust clearance.
(See step 5 on page EM-121)

6. INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Cover the connecting rod bolts with a short pie
hose to protect the crankshaft from damage.

EM2082

numbered piston and connecting rod assemblie%
each cylinder with the front mark of the piston f
forward. ' . |

' | . T (b) Using a piston. ring compressor, push the corl
i

|
i \
| EM4310 EM1682 . ‘
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EM-141

EM7085

EM7086

EM1659

EM3922

7.

INSTALL CONNECTING ROD CAPS

(@) Match the numbered connecting rod cap with the
connecting rod.

(b) Install the connecting rod cap with the front mark
facing forward. : "

. (4A-FE)

{c) Apply a light coat of engine oil on the threads and
under the cap nuts.

(d) Install and alternately tighten the connecting rod cap
nuts in several passes. :

500 kg-cm (36 ft-ib, 49 N'm)
{e) Check that the crankshaft turns smoothly.

(f)  Check the connecting rod thrust clearance.
(See step 2 on page EM-119)

Torque:

(4A-GE)

HINT:
® The connecting rod cap nuts are tightened in two
progressive steps.

® If any of the cap bolts break or deform, replace them.

(c) Apply a light coat of engine oil on the threads and
under the nuts of the connecting rod cap.

(d) First, alternately tighten the cap nuts in several
passes.

Torque: 400 kg-cm (29 ft-lb, 39 N°'m)

If any one of the nuts does not meet the torque specifica-
tion, replace the bolt.

(e) Mark the front side of the top of cap nut with paint.



EM-142 ENGINE MECHANICAL — Cylinder Block

() Second, alternately retlghten the cap nuts by an‘ ;
tional 90°.

(@ Check that the paint mark is turned by 90°,
(h) Check that the crackshaft turns smoofhly.

() Check the connecting rod thrust clearance.
(See step 5 on page EM-121)

Second

i :vé*

8. INSTALL REAR OIL SEAL RETAINER ;
Install a new gasket and the retainer with the six bol'
Torque: 95 kg-cm (82 in.-b, 9.3 N'm)

e

EM7131
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EM3585

ASSEMBLY OF ENGINE

1.

10.

11.
12.
13.
14.

15.

(4A-GE)
INSTALL STIFFENER PLATE ADPTER

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

(4A-GE)
INSTALL KNOCK SENSOR

INSTALL OIL PRESSURE SWITCH OR OIL PRESSURE
SENDER GAUGE
(See page LU-6)

INSTALL OIL FILTER BRACKET
(See page LU-17)

INSTALL OIL PAN AND OIL PUMP
(See page LU-15)

INSTALL WATER PUMP (See page CO-11)

INSTALL CYLINDER HEAD

4A-FE (See pages EM-56, 57)

4A-GE (See page EM-92)

INSTALL TIMING PULLEYS AND TIMING BELT
4A-FE (See page EM-39)

4A-GE (See page EM-47)

(4A-FE)

INSTALL RH MOUNTING BRACKET

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

INSTALL BRACKET AND ALTERNATOR
Torque (Bracket): 500 kg-cm (36 ft-lb, 49 N-m)

INSTALL IIA OR DISTRIBUTOR
REMOVE ENGINE ASSEMBLY FROM ENGINE STAND
INSTALL REAR END PLATE

INSTALL FLYWHEEL (M/T) OR DRIVE PLATE (A/T)

Install the flywheel or drive plate on the crankshaft.
Tighten the bolts to the specified torque in two or three
passes in the sequence shown.

Torque:
Flywheel 4A-FE 800 kg-cm
(58 ft-1b, 78 N'm)
4A-GE 750 kg-cm
(54 ft-lb, 74 N-m)
Drive plate (4A-FE) 650 kg-cm
(47 ft-1b, 64 N'm)

(M/T)
INSTALL CLUTCH DISC AND COVER

HINT: If necessary, inspect the clutch unit before
installation.
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EFl SYSTEM — System Description

SYSTEM DESCRIPTION

4A-FE (2WD, w/o EGR System)

“CHECK ENGINE™

Warning Light

L

Battery

O
Ignition
Switch

il

Starter

A/C

ECU

[ Variable Resistor

L

Circuit
Relay

Fuel Pump

1

Opening

Fuel
Tank

—

I
=i

T

[ Speed Sensor

[ R
=05
BE 0
Pl 7, 3 =4
Fagely ]
o

‘t

Vacuum
Sensor

Fuel
Pressure
Regulator

intake
Air
Temp.
Sensor

L

s

AT T

Cold Start
Injector

L_|SC Valve

Air Valve

Start Injector
Time Switch

7 Water Temp. Sensor
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SYSTEM DESCRIPTION (Cont’'d)

E-(2WD, w/ EGR System)

Circuit Opening Charcoal
Relay Fuel Pump Canister
“CHECK ENGINE" possty
Warning Light [
-_L | )] ?;uel
Battery Tank
ECU
tion - —
witch
‘ TTT
R -
Ol 1g| || |8865
< 12| 18] |e52
dNHEEE
Starter 1)
€l o
ol |8 J
el (&l 1f I ] Intake .
[ Air
ket I Temp.
Vacuum Sensor
VSV o Sensor
EGR (EGR)
Vacuum -4 | || | —=
Modulator ?7
EGR
Fuel Pressure Vallve
Regulator
i )
—ISC
e et P Vaive
Oxygen : 111 Cold Start -
Sensor
BVSV
Sjtart Injector
TWe Time Switch

Fi4892)
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- SYSTEM DESCRIPTION (Cont'd)

FI-4

4A-FE (4WD)

Fuel Pump Charcoal

M .
| “CHECK ENGINE"” Canister
il Warning Light ) m—— _

| L -- /O
U' = [‘5_——'-‘] Circuit Opening '] Euel
I Battery ECU Relay T Tank
i = i
:
00— Sl |.o %.Q ]
age = o ot ®
‘ ‘Ignition ﬁb u;) a| |EG s
| i 2 )
‘ | Switch Starter S & -
HBE
() @
‘ e &l : Intake
" ] Air
j W = Temp.
0 Sensor
b ‘ Vacuum
}I[! \E/EZUUm : Sensor N
i : i i
i} Modulator \\K ___
| Fuel Pressure E 7
Regulator
Injector ‘
| =
III" & [ —Isc
l,,,,,,,,,,,,,/ Valve
cygen ' Air Valve
g;‘,‘(gg? Cold Start —
Injector =]
) Start Injector

Time Switch

TWC
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SYSTEM DESCRIPTION (Cont’d)

Ignition Switch

Q
““CHECK ENGINE""
Warning Light
l A/C Compressor
m Check
. Connector
(TE1 - E1)
Fuel Tank ‘———O
Battel'y { . \ Speed O]___
Lo : Sensor ~
- Fuel Filter ECU =
= Distributor ] ] —
~— Intake Air -
\, ’ Temp.
il | 4 Sensor
Ignition F —_—
’ Coil Cleaner Jf—— ———
' 1N oot Vacuum
Pressure Sensor
= B e .
Fuel Pressure Regulator (:
f ~Injector \ » Cold Start \%
SR N l ) U _ Injector - :
' ' . Throttle Air Valve
: — Position
- ' Sensor .
\\\\\'\.\\\\\\

' N l-Start Injector Time
p_{_.l/_l Switch
N i g
@ Water Temp. Sensor
\—/—K-\E-b Knock Sensor

Fl4895
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SYSTEM DESCRIPTION (Cont'd)

4A-GE (w/ Air Flow Meter)

Ignition Switch

]

- -

TWC

g
Oxygen

7 “CHECK ENGINE"
Woaring Light
A/C Compressor
Fuel B -
—Pump m ] Check Conneg
= ' {TE1-E1) ‘
Fuel Tank 6__0/
Battery A AL R | :
Fuel Filter ' Speed Sensor
' L ECU
e
Distributor | 1Y intake Air
Ignition -1 Temp.
Coil Sensor
T 1T Air Flow
~\ Meter
Fuel. |~ ||| T
Pres- _
sure —
Fuel Pressure Regulator ! VSVY. : ﬁ -
. Alnjector > SRR RRRA E L‘j .
U ~ Air Valve
~ = _ Throttie
L * Position
EGR} nn | Sensor
| AL AR R ALY _> oo VSV \ o -
1o > EGR valve
é \ J;\ ‘ -— EGR Vacuum Modulator

Knock
Sensor

\Start Injector Time
Switch
Water Temp. Sensor

Sensor
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system is composed of three basic sub-
Fuel, Air Induction and Electronic

¥ lipplied under constant pressure to the EFI
%15y an electric fuel pump. The injectors
thetered quantity of fuel into the intake
accordance with signals from the ECU

duction system provides sufficient air for
peration.

A-GE engines are equipped with a Toyota
fer Control System (TCCS) which centrally
the EFl, ESA, Diagnosis systems, etc. by
an Electronic Control Unit (ECU-formerly
iter) employing a microcomputer.

the TCCS controls the following func-

ic Fuel Injection (EFI)

CU receives signals from various sen-
indicating changing engine operating
ions such as:

‘Intake manifold absolute pressure

(w/o Air flow meter)

_Intake air volume

(w/ Air flow meter)

Intake air temperature

Y60lant temperature

AiEngine rpm

T hrottle valve opening valve

xhaust oxygen content (w/ TWC) etc.

_signals are utilized by the ECU to
mine the injection duration necessary for
ptimum air-fuel ratio.

t ic,-Spark Advance (ESA)

iy 3, ECU is programmed with data for
Mum ignition timing under any and all
Rperating conditions. Using data provided by

Pm, coolant temperature, etc), the
Ocomputer (ECU) triggers the spark at
ely the right instant. (See IG section)

ors which monitor various engine func- -

3.

Diagnosis

The ECU detects any malfunctions or abnor-
malties in the sensor network and lights a
“CHECK ENGINE" warning light on the instru-
ment panel. At the same time, the trouble is
identified and a diagnostic code is recorded
by the ECU. The diagnostic code can be read
by the number of blinks of the check engine
warning light when terminals TE1 and E1 are
connected. The diagnostic codes are refered
to the later page.

(See pages FI-28 to 31)

Fail-Safe Function

In the event of the sensor malfanctioning, a
back-up circuit will take over to provide
minimal driveability, and the ‘“CHECK
ENGINE" warning light will illuminate.
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PRECAUTIONS

1. Before working on the fuel system, dlsconne(;
negative (—) terminal from the battery.

HINT: Any diagnostic code retained by the compuf
be cleared when the battery terminal is remg
Therefore, if necessary, read the diagnosis before fn
ing the battery terminal.

e s K

Ié : - | 2. (w/ AIRBAG) 4
| Work must be started after approx. 20 secong
longer from the time the ignition switch is turn
the ““LOCK"” position and the negative (—) ter

cable is disconnected from the battery.
n

3. When working on the fuel system, do not smo:
work near any fire hazard. -z

4. Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTlON‘S
1. CHECK CORRECT ENGINE TUNETUP

Tachometer

2. PRECAUTIONS WHEN CONNECTING GAUGE 1

(a} Connect the tachometer test probe to
IGO© terminal of the check connector. K
LOCATION: See page FI-133

(b) Use the battery as the power source for the- t|
light, tachometer, etc. ]

Check Connector

4A-FE 3. IN EVENT OF ENGINE MISFIRE, THE CATALYTIG
CORRECT WRONG VERTER MAY OVERHEAT. THEREFORE, THE -
FOLLOWING PRECAUTIONS SHOULD BE TAKEN

(a) Check proper connection of battery terminals, '.>
(b) Handle high- -tension cords carefully .

(c) After repair work, check that all ignition systen
ings are reconnected securely. . ’

(d  When cleaning the engine compartment, be esp
ly careful to protect the electrical system fromw

4. PRECAUTIONS WHEN HANDLING OXYGEN SEL\%
(a) Do not allow the oxygen sensor to receive any;f

2

cal impact or shocks. 2

{b) Do not allow water-to comejinto contact W[':
sensor. '?

1G1159
1G1210
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WHEN CAR IS EQUIPPED WITH A MOBILE
RADIO SYSTEM (HAM, CB, ETC.)

The ECU has been designed so thét it will not be affected by
outside interference.

However, if your vehicle is equipped with an amateur radio
transceiver, etc. (even one with approx. 10 W output), it may, at
times, have an effect upon ECU operation, especially if the
antenna and feeder are installed nearby.

Fa221 Therefore, observe the following precautions.

(a) Install the antenna as far as possible from the ECU.
The ECU is located below the glove box so the anten-
‘na should be installed at the rear, left side of the vehi-
cle.

If installing on the bumper, do so on the right side, if
possible.

(b) Keep the antenna feeder as far away as possible from
' the ECU wires - at least 20 cm (7.87 in) - and ,
especially, do not wind them together.

{c) Insure that the feeder and antenna are properly
Fi3321 : adjusted.

(d Do not equip your vehicle with a powerful mobile
radio system.

(e} Do not open the cover or the case of the ECU unless
- absolutely necessary. (If the IC terminals are touched,
the IC may be destroyed by static electricity.) |

FI4758

AIR INDUCTION SYSTEM

1. Separation of the engine oil dipstick, oil filler cap, PCV
hose, etc. may cause the engine to mistune. _

2. Disconnection, looseness or cracks in the parts of the
air induction system between the air flow meter and
cylinder head will allow air suction and cause the
engine to mistune. . S

Fl14279

.? / X
\$ A
N\ S

\\\\_\:\ \/ {

Q

\ \

FI4904
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ELECTRONIC CONTROL SYSTEM

1. Before removing EFl wiring connectors, termj
etc., first disconnect power by either turning O
ignition switch or disconnecting the battery ter

2. When installing the battery, be especially carefy
to incorrectly connect the positive (+) and neggt
{—) cables. i

3. Do not permit parts to touch during removal or in ‘a
tion.
Handle all EFl parts carefully and, in particul
ECVU.

| __Fl1a475

4. Take great care during troubleshooting as there
numerous transistor circuits and even slight term
contact can cause further troubles.

5. Do not open the ECU cover.

6. When inspecting during rainy weather, take car
prevent entry of water. Also, when washing
engine compartment, prevent water from getti
the EFIl parts and wiring connectors.

7. Parts should be replaced as an assembly.
‘Lock

8. Care is required when pulling out and inserting
connectors.

(a) To pull the connector out, release the lock and p
the connector.

Lock Spring

FIO092F10093

| (b) Fully insert the connector and check that it is 1o

FI0084

9. When inspecting a connector with a volt/ohmm

[i . | (a) Carefully move away the water-proofing rubb
‘ is a water-proof type connector.

FIO095 FI0096
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_Fl-11

FI0097 FI0098

FI3431

Fl4356

FI4776 Fl4T77

Fulcrum_
Length

Fl1654

10.:

(b) Insert the tester 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 the check, securely install the water-proofing
rubber on the connector.

Use SST for inspection or test of the ihjector, cold
start injector or their wiring connectors.

SST 09842-30055 (A) and 09842-30070 (B)

FUEL SYSTEM

1.

When disconnecting the flare nut or union bolt on the
high pressure pipe union, observe the following pro-
cedure.

(a) Put a container under the connection.
(b) Slowly loosen the connection.

(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.

When connecting the flare nut or union boit on the high
pressure pipe union, observe the following procedure.

(Union bolt type)

(a) Always use a new gasket.

(b) Hand tighten the union bolt.

(c) Torque the bolt to the specified torque.

(Flare nut type)

(a} Apply a thin coat of oil to the flare and tighten the
flare nut.

(b) Then using SST, forque the unit to the specified tor-
que. g

SST 09631-22020
Torque: 310 kg-cm (22 ft-lb, 30 N-m)

HINT: Use a torque wrench with a fulcrum length of 30"
cm (11.81 in). '
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4A-FE (Ex. Australia) 3. Take the following precautions when remov”ingg
' O-Ring" CORRECT |- installing the injectors. :

- m (a) Never reuse the O-ring. ,
‘ (b) When placing an O-ring on the injector, use cafe

Grommet | Delivery Pipe to damage it in any way.

Injector (c) Lubricate the O-ring with spindle oil or gag

j ’ before installing. Never use engine, gear or brakg

| 4A-FE (Australia) and 4A-GE _ o
0-Ring CORRECT |

: Injector
hl
i e T
l' Gromment lﬂ%}
i
!:

ﬂ%ﬁj’ﬁ‘%%é

Delivery Pipe FI0420

; FI3177
E\i ; 4A-FE (Ex. Australia) 4. Install the injector to the delivery pipe and c"y’l:
’} Delivery Cylinder head as shown in the figure.
Pipe Head :

i O-Ring
Grommet

Injector

! Injector
i | Insulator
|

maintenance on the fuel system. . A
SST {a) With engine stopped, turn the ignition sv'_v_itch-'

‘ 5. Confirm that there are no fuel leaks after perfo
|

0 | CO=) ‘ i
| ' === (b) Using SST, connect terminals +B and FP 0]
FP =0 | +B check connector. : '

-SST 09843-18020
LOCATION: See page FI-133

Check Connector

EM7504
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Fl4229
Fl4523

EM7503

(c) When the fuel return hose is pinched, the pressure
~ within high pressure line will rise to approx. 4 kg/cm?

. {67 psi, 392 kPa). In this state, check to see that
there are no leaks from any part of the fuel system.

NOTICE: Always pinch the hose. Avoid bending the
hose as it may cause the hose to crack.

(d) Remove SST from the check connector.
SST 09843-18020
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TROUBLESHOOTING
TROUBLESHOOTING HINTS

1. Engine trouble are usually not. caused by the EFI sysfé
When troubleshooting, always firstly check the condit
of the other systems. /
(a) Electronic source

® Battery
@ Fusible links
® Fuses

(b) Body ground

(c) Fuel supply

® Fuel leakage

1 ® Fuel filter
® Fuel pump

(d) Ignition system
@ Spark plugs
® High-tension. cords
@ |IA or Distributor
@ Ignition coil
® |gniter

(e) Air induction system
® Vacuum leaks
(f) Emission control system

® PCV system
® EGR system (w/ EGR system)

(g) Others

® Ignition timing
® Idle speed
® etc.

2. The most frequent cause of problems is simply a bad c
tact in wiring connectors. Always check that connecti
are secure. =

When inspecting the connector, pay particular attentio[;
the following points: ;

(a Check to see that the terminals are not bent.

(b) Check to see that the connector is pushed in o
pletely and locked. :

(c) Check to see that there is no signal change wheﬁ
connector is slightly tapped or wiggled.

3. Sufficiently troubleshooting for other causes before |
lacing the ECU, as the ECU is high quality and expens

I ' : Fl0483|
B |
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FI-15

’;‘Digivtal Type Analog Type

FI0889

7RI

4.

SHECK ELECTRIC SOURCE

Use a volt/ohmmeter with high impedance (10 kQ/V
minimum) for troubleshooting of the electrical circuit.
(See page FI-34) '

TROUBLESHOOTING PROCEDURES ‘
SYMPTOM — DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

OK

SHECK STARTING SYSTEM

BAD

1. Battery
(1) Connection
(2) Gravity—Drive belt—charging system
(3) Voltage

2. Fusible link

i-I'ECK DIAGNOSIS SYSTEM
héck for output of diagnosis code.
age FI-25)

BAD

1. Ignition switch

2. Starter

3. Neutral start switch (A/T)
4. Wiring/Connection

SYMPTOM — DIFFICULT TO START OR NO START
(CRANKS OK)

Normal code

HECK FOR VACUUM LEAKS IN AIR
NTAKE LINE

et

Malfunction
code(s)

Diagnosis code(s)
4A-FE (See page FI-28)
4A-GE (See page FI-29)

BEL

OK

HECK IGNITION SPARK
A-FE (See page 1G-6)
*GE (See page 1G-10)

BAD

1. Oil dipstick

2. Hose connection(s)

3. PCV hosels)

4. EGR system — EGR valve stays open

OK

HECK IGNITION TIMING

phort terminals TE1 and E1 of the check
<Onnector.

Check ignition timing.

Standard: 10° BTDC @ idle

BAD

1. High-tension cords
2_11A, Distributor
3. Ignition coil, igniter

i

1 OK CONTINUED ON PAGE FI-16

NO

Ignition timing — Adjust
4A-FE (See page EM-20)
4A-GE (See page EM-28)
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EFlI SYSTEM — Troubleshooting 1

l OK .CONTINUED FROM PAGE FI-15
CHECK FUEL SUPPLY TO INJECTOR

1. Fuel in 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-95)

oK

(w/ AIR FLOW METER)

BAD

1. Fuel line — Leakage - deformatlon\.;

2. Fuse :

3. Circuit opening relay (See page Fi- 135t

4. Fuel pump (See page FI-94)

5. Fuel filter . _

6. Fuel pressure regulator g
(See page FI-109)

CHECK FUEL PUMP SWITCH IN AIR
FLOW METER '

Check continuity between terminals FC
and E1 while measuring plate of air flow
meter is open.

oK

CHECK SPARK PLUGS:

BAD

Air flow meter (See page FI-120)

Standard: 0.8 mm (0.031 in.)
HINT: Check compression pressure and
valve clearance if necessary.

NO

1. Spark plugs
2. Compression pressure
Minimum: 10.0 kg/cm?
(142 psi, 981 kPa)
at 250 rpm
3. Valve clearance (Cold)
Standard: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.0012 m)

11, Injectors — shorted or leaking

OK

CHECK AUXILIARY AIR VALVE

BAD
ALL
Plugs

WET

|

2. Injector wiring — short circuited
3. Cold start injector — leakage
(See page FI-105) ‘
4. Start injector time switch
(See page FI-137)

(See page FI-131)

‘OK

BAD

1. Auxiliary air valve
2. Water by-pass hosel(s)
3. Air hosels)

CHECK INTAKE VALVE

OK~

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-34)

BAD

Intake valve — carbon deposits

1. Wiring connection(s)

BAD

2. Power to ECU

(1) Fusible link(s)

(2) Fusels) .

(3) EFI main relay '
3. Air flow meter (w/ Air flow meter)
4. Vacuum sensor (w/o Air flow: meter)v-‘f\
5. Water temp. sensor :
6. Intake air temp. sensor .
7. Injection signal circuit

(1) Injector wiring

(2) ECU
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SYMPTOM — ENGINE OFTEN STALLS

ECK DIAGNOSIS SYSTEM : Diagnostic codel(s)
heck for output of diagnostic code. Malfunction | 4A-FE (See page FI-28)
3 page FI-25) code(s) | 4A-GE (See page FI-29)
| -Normal code
ECK FOR VACUUM LEAKS IN AIR 1. Qil dipstick
?I"AKE LINE BAD 2. Hose connection(s)
3.PCV hosels)
4. EGR system -~ EGR valve stays open
'ECK FUEL SUPPLY TO INJECTOR 1. Fuel line — leakage — deformation
Fiél in tank BAD 2. Fuse(s)
Fuel pressure in fuel line 3. Circuit opening relay (See page Fi-135)
(1) Connect terminals +B and FP of the 4. Fuel pump (See page FI-94) .
y1;: check connector. 5. Fuel filter
(2): Fuel pressure at fuel hose of fuel 6. Fuel pressure regulator
w-—filter. (See page FI-95) (See page FI-109)
JEGK-AIR FILTER ELEMENT Element — Clean or replace
T _ _ BAD
*:-.?e'ﬁ
ECK IDLE SPEED (AND IDLE CO : Idle speed — Adjust
aNCENTRATION) NO 4A-FE (See pages EM-22, 23)
~andard 800 rpm : 4A-GE (See pages EM-30, 31)
ECK IGNITION TIMING Ignition timing — Adjust
Gonnect terminals TE1 and E1 of the NO 4A-FE (See page EM-20)
check connector. 4A-GE (See page EM-28)
Check ignition timing.
tandard 10° BTDC @ idle
.. | OK
ECK SPARK PLUGS ' 1. Spark plugs .
fandard: 0.8 mm (0.031 in.) NO 2. Compression pressure
T=--:Check compression pressure and Minimum: 10.0 kg/cm?
Vecclearance if necessary. (142 psi, 981 kPa)
o : : at 250 rpm
3. Valve clearance (Cold)
Standard: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
. (0.008 — 0.012 in.)
- OK o R
ECK COoLD START INJECTOR 1. Cold start injector
Dage FI-105) . BAD 2. Start injector time switch
(See page FI-137)

OK CONTINUED ON PAGE FI-18
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l OK CONTINUED FROM PAGE FI-17

CHECK AUXILIARY AIR VALVE
(See page FI-131)

OK

'

CHECK FUEL PRESSURE
(See page FI-97)

BAD

1. Auxiliary air valve -
2. Water hosels)
3. Air hose(s)

oK
)

CHECK INJECTORS
(See page FI-111)

BAD

1. Fuel pump (See page FI-94)

2. Fuel filter

3. Fuel pressure regulator
(See page FI-109)

OK
Y

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page F1-34)

BAD

Injection condition

CHECK DIAGNOSTIC SYSTEM
Check for output of diagnostic code.
(See page Fl-25)

BAD

SYMPTOM — ENGINE SOMETIMES STA

S . i AN [T T i $ i
W P W2 PR { P ER R e AP (L - [0 ol (e NN | INETReme.

1. Wiring connections A
2. Power to ECU

(1) Fusible link(s)

(2) Fusels)

(3) EFI main relay
3. Air flow meter (w/ Air flow meter)
4. Vacuum sensor (w/o Air flow meter) )
5. Water temp. sensor :
6. Intake air temp. sensor
7. Injection signal circuit

(1) Injector wiring

(2) ECU

Normal code

(w/ AIR FLOW METER)
CHECK AIR FLOW METER
(See page FI-120)

Malifunction
code(s)

Diagnostic cord(s)
4A-FE (See page Fl-28)
4A-GE (See page FI-29)

OK

{w/o AIR FLOW METER)
CHECK VACUUM SENSOR
(See page FI-140) -

BAD

Air flow meter

Vacuum sensor

BAD

OK
\

‘CHECK WIRING CONNECTORS AND
RELAYS

the connector or relay is slightly tapped

Check that there is a signal change when .

BAD

or wiggled.

1. Connectors
2. EFl main relay (See page FI-134)
3. Circuit opening relay (See page Fl- ]j
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SYMPTOM — ROUGH IDLING AND/OR MISSING

: cK.ﬁ.DIAGNOSIS SYSTEM Diagnostic code(s)

ok f(jroutput of diagnostic code. | Malfunction | 4A-FE (See page FI-28)
. page FI-25) . codef(s) 4A-GE (See page FI-29)
“Normal code : ‘
em 5
CK FOR VACUUM LEAKS IN AIR 1. Oil dipstick

LINE BAD 2. Hose connection(s)
. 3. PCV hosels)
4. EGR system — EGR valve stays open

ECK:AIR FILTER ELEMENT Element — Clean or replace
T BAD
G [-OK

CK IDLE SPEED (AND IDLE CO Idle speed — Adijust
NCENTRATION) _ NO 4A-FE (See pages EM-22, 23)
wdard: 800 rpm 4A-GE (See pages EM-30, 31)
bK'IGNITION TIMING Ignition timing — Adjust
spnect terminals TE1 and E1 of the NO 4A-FE (See page EM-20)

geck connector 4A-GE (See page EM-28)

ecgg ignition timing.
ndard 10° BTDC @ idle

1. Spark plugs
NO 2. Compression pressure
Minimum: 10.0 kg/cm?
(142 psi, 981 kPa)
at 250 rpm
3. Vaive clearance (Cold) _
Standard: IN 0.15 — 0.25 mm
' (0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)

:CK COLD START INJECTOR A 1. Cold start injector
page Fi-105) , BAD 2. Start injector time switch
A (See page FI-137)

OK

cx FUEL PRESSURE
{Page FI-97) ~ BAD

. Fuel pump (See page FlI- 94)
. Fuel filter
. Fuel pressure regulator (See page Fi- 109)

WN =

)X CONTINUED ON PAGE FI-20
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| oK CONTINUED FROM PAGE FI-19

X ‘ CHECK INJECTORS . Injection condition -
o (See page FI-111) o S BAD
oK ' '
v .
"CHECK EFI ELECTRONIC CIRCUIT - 1. Wiring connections -
USING VOLT/OHMMETER BAD 2.Power to ECU. . ‘
(See page FI-34) (1) Fusible link(s) 4
' g (2) Fusels) y

S i (3) EFI main relay

b ‘ : 3. Air flow meter (w/ Air flow meter)

‘ . 4. Vacuum sensor (w/o Air flow meter)
B. Water temp. sensor

6. Intake air temp. sensor r
| 7. Injection signal circuit - :
i | (1) Injector wiring

j ¥ : : (2) ECU ,

i o 8. Oxygen sensor (w/ TWC)
B oK

1:!

{w/o TWC) Variable resistor
CHECK VARIABLE RESISTOR ' ' BAD
(See page Fi-142) : ’

- l R Y AT

;{" . SYMPTOM — HIGH ENGINE IDLE SPEED (NO DB{

‘1’ . CHECK ACCELERATOR LINKAGE Linkage — Stuck
] oK ' ~ BAD » ~ 3
| 1 » - - ' A
f" CHECK AUXILIARY AIR VALVE : Auxiliary air valve — Always open

. | (See page FI-131) BAD

= oK i
el (4A-FE) o - 1.1SC valve
e CHECK ISC VALVE BAD 2. Air pipel(s)
| (See page FI-158) 3. Air hosels)
L ] oK

‘ CHECK FOR VACUUM LEAKS IN AIR 1. Oil dipstick

INTAKE LINE - _ BAD 2: Hose connection(s)
i ' ’ : 3. PCV hosels) ' ’
: 4. EGR system — EGR valve stays open :
r‘l 5. Brake booster line
6. Throttle valve adjustlng (open stlck)

ir - o OK T _ , ;
< : o ' ' -
,k - CHECK AIR CONDITIONER IDLE UP Air valve for air conditioner — Leakage~
- cRculr [ eAD T y
| | CHECK DIAGNOSIS SYSTEM Diagnostic codel(s) ?
Check for output of diagnostic code. Malfunction | 4A-FE (See page Fi-28) ‘
| (See page Fl-25) codel(s) 4A-GE (See page Fi-29)
| | Normal code I
i » CHECK THROTTLE POSITION SENSOR Throttle body '
‘ (See page FI-123) BAD
I v

- j } OK  CONTINUED ON PAGE FI-21
|
|
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Fi-21

JECK FUEL PRESSURE
nsge Fi- 97)

OK CONTINUED FROM PAGE FI-20

/

T oK

5

[ECK COLD START INJECTOR
& ¢ page FI-105)

BAD

Fuel pressure regulator —

High pressure.

ﬁd"‘ OK

EcK INJECTORS
;ee Bage FI-111)

BAD

Cold start injector — Linkage

—] oK
i&;.

HECK EFI ELECTRONIC CIRCUIT
[ IWG VOLT/OHMMETER
‘ Lﬁpage Fi-34)

BAD

Injectors - Leakage, Injection quantity

CK DIAGNOSIS SYSTEM
Aeck for output of dlagnostlc code.
e*page FI-25) :

BAD

1. Wiring connection
2. Power to ECU
(1) Fusible link(s)
(2) Fusels)
(3) EFI main relay
3. Air flow meter (w/ Air flow meter)
4. Vacuum sensor {w/o Air flow meter)
5. Water temp. sensor
6. Intake air temp. sensor
7. Injection signal circuit
(1) Injector wiring
(2) ECU

SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

..Normal code

g‘;‘cx FOR VACUUM LEAKS IN AIR
JAKE LINE

Malfunction
code(s)

Diagnostic codel(s)
4A-FE (See page FI-28)
4A-GE (See page FI-29)

i o] &

ECK IGNITION TIMING
connect terminals TE1 and E1 -of the
check connector .
heck ignition timing.

BAD

1. Oil dipstick
2. Hose connection(s)
3. PCV hosels)

4_EGR system — EGR valve stays open

vandard 10° BTDC @ idle
- | OK -

ECK IDLE SPEED (AND IDLE CO
NCENTRATION)
andard: 800 rpm

NO

Ignition timing — Adjust
4A-FE (See page EM-20)
4A-GE (See page EM-28)

il OK CONTINUED ON PAGE Fi-22

NO

1. 1dle speed — Adjust R
4A-FE (See pages EM-22, 23)
4A-GE (See pages EM-30, 31)

2.1dle CO concentration. — Adjust ~
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l OK CONTINUED FROM PAGE FI-21

CHECK COLD START INJECTOR
(See page FI-105)

- OK
i

CHECK FUEL PRESSURE
(See page FI-97)

BAD

1. Cold start injector
2. Start injector time switch
(See page FI-137)

OK

CHECK INJECTORS
(See page FI-111)

BAD

1. Fuel pump (See page Fi-94)

2. Fuel filter

3. Fuel pressure regulator
(See page FI-109)

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-34)

BAD

Injectors — Clogged

oK

(w/o TWC)
CHECK VARIABLE RESISTOR
(See page FI-142)

BAD

_ 8. Injection signal circuit

1. Wiring connections
2. Power to ECU

(1) Fusible link(s)

(2) Fusels)

(3) EFI main relay
3. Air flow meter (w/ Air flow meter)
4. Vacuum sensor (w/o Air flow meter) '
5. Water temp. sensor "
6. Intake air temp. sensor
7. Throttie position sensor

{1) Injector wiring ,
(2) Fuel cut RPM (See page FI-153)-:
(3) ECU 4
9. Oxygen sensor (w/ TWC) 5

BAD

Variable resistor

SYMPTOM ~ MUFFLER EXPLOSION (AFTER FIRE)-Rich Fuel Mixture-Mi

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI-25)

Normal

\

'‘CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the
check connector

2. Check ignition timing.
Standard: 10° BTDC @ idle

Malfunction
codels)

Diagnostic codels) =~ - - F
4A-FE (See page FI-28) :
4A-GE (See page FI-29)

1 OK CONTINUED ON PAGE FI-23

NO

Ignition timing — Adjust
4A-FE (See page EM-20) .
4A-GE (See-page EM-28)
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- | oK CONTINUED FROM PAGE Fi-22

ch IDLE SPEED (AND IDLE co .
N’CENTRATION)
ndard 800.rpm

oK .
ZCK COLD START INJECTOR

NO-

. 1.ldle speed — Adjust

4A-FE (See pages EM-22,23)
4A-GE (See pages EM-30, 31) .
2. Idle CO concentration — Adjust

‘page FI-105)

il

- [ oK
EEK FUEL PRESSURE

BAD

1. Cold start injector

.2. Start injector time switch. .

(See page FI-137) -

e-page FI-97)
oK

ECK THROTTLE POSITION

BAD

Fuel pressure regulator

NSOR
FE (See page FI-123)
:GE (See page FI-127)

BAD

Throttle body

Ecx INJECTORS (See page FI-111)
"] oK |

CK SPARK PLUGS

BAD

Injectors — Leakage

andard: 0.8 mm (0.031 in)
T: Check compression pressure and
ve clearance if necessary.

S-:'.

OK

QK EFI ELECTRONIC CIRCUIT

NO

1. Spark plugs
2. Compression pressure -

Minimum: 10.0 kg/cm?
(142 psi, 981 kPa)
at 250 rpm ’
3. Valve clearance (Cold)}
Standard: IN 0.15 - 0.25 mm

(0.006 — 0.010'in.) -
EX- 0.20 — 0.30 mm
(0.008 — 0.012 in.)

VOLT/OHMMETER

CK CLUTCH OR BRAKES

BAD

1. Throttle position sensor
2. Injection signal circuit
(1) Injector wiring

(2) Fuel cut RPM (See page FI-153)

(3) ECU
3. Oxygen sensor (w/ TWC)

SYMPTOM - ENGINE HESITATES AND/OR POOR ACCELERATION

oK

BAD

1. Clutch - Shps
2.Brakes -~ Drag

ECK*'Fon VACUUM LEAKS IN AIR
AKELINE

OK CONTINUED ON PAGE Fi-24

BAD

1. Oil dipstick

2. Hose connection(s)

3.PCV hosels)

4. EGR system — EGR valve stays open

Fl-23
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L OK  CONTINUED FROM PAGE FI-23

CHECK AIR FILTER ELEMENT

LOK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI-25)

BAD

Element — Clean or replace . g

.| Diagnostic codef(s)

‘ Normal code

CHECK IGNITION SPARK
4A-FE (See page 1G-6)
4A-GE (See page 1G-10)

Malfunction
code(s)

4A-FE (See page FI-28) -
4A-GE (See page FI-30)

OK

CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the
check connector

2. Check ignition timing.
Standard: 10° BTDC @ idie

BAD

1. High-tension cord(s)
2. lIA or Distributor
3. Ignition coil, igniter

OK

CHECK FUEL PRESSURE
(See page FI-97)

NO

Ignition timing — Adjust
4A-FE (See page EM-20)
4A-GE (See page EM-28) -

OK

CHECK INJECTORS
(See page FI-111)

BAD

1. Fuel pump (See page Fi- 94)

2. Fuel filter .

3. Fuel pressure regulator
(See page FI-109)

OK
\

CHECK SPARK PLUGS

Standard: 0.8 mm (0.031 in.)

HINT: - Check compression pressure and
valve clearance if necessary.

BAD

Injection condition S b

o

oK

CHECK INTAKE VALVE

BAD

- 1. Spark plugs
- 2. Compression pressure

10.0 kg/cm?
(142 psi, 981 kPa)
-at 250 rpm
3. Valve clearance (Cold)
Standard: IN 0.15 — 0.256 mm
. (o0.006 —0.010 in‘-)’
EX 0.20 - 0.30 mm _,
(0.008 — 0.012 in.)

Minimum:

oK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page Fi- 34) :

BAD

B
Intake vaive — corbon deposits . _J
1

SR

NO

1. Wmng connectlons
2. Power to ECU ,

(1) Fusible link(s)

(2) ~Fusefs)

(3) EFI main relay
3. Air flow meter (w/ Air flow ‘meter) 7
4. Vacuum sensor {w/o Air flow meter)k
5. Water temp. sensor
6. Intake air temp. sensor
7. Throttle position sensor
8. Injector signal circuit

(1) Injector wiring

(2) ECU
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~ DIAGNOSIS SYSTEM
DESCRIPTION

Fi2546

The ECU contains a built-in self-diagnosis system by
which troubles with the engine signal network are
detected and a “CHECK ENGINE” warning light on the
instrument panel flashes.

By analyzing various signals as shown in the later table
(See pages FI-28 to 31) the ECU detects system malfunc-
tions which are related to the various operating parameter
sensors or actuator. The ECU stores the failure code
associated with the detected failure until the diagnosis
system is cleared by removing the fuse stop 15A (AE) or
EFl 15A (AT) with the ignition switch OFF.

The “CHECK ENGINE” Warning light on the instrument
panel informs the driver that a malfunction has been
detected.

The light goes out automatically when the malfunction
has been cleared.

CHECK ENGINE WARNING LIGHT CHECK

1.

The “CHECK ENGINE’’ warning light will come on when
the ignition switch is placed at ON and the engine is not

" running.

When the engine is started, the “CHECK ENGINE"’ warning
light should go out. ‘ ' -

If the light remains on, the diagnosis system has detected
a malfunction or abnormality in the system.

'GUTPUT OF DIAGNOSTIC CODES

To obtain an output of diagnostic codes, proceed as follow:

F17502

1.

Initial conditions
(a) Battery voltage 11 V or more

(b) Throttle valve fully closed (throttie position sensor
IDL points closed)

(c) Transmission in neutral position
(d) Accessories switched OFF

Turn the ignition switch to ON. Do not start the engine.

" Using SST, connect terminals TE1 and E1 of the check
- connector.

SST 09843-18020
LOCATION: See page FI-133
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4. Read the diagnostic code as indicated by the number
flashed of the “CHECK ENGINE"’ warning light. 4

- F12547

'Diagnostic Codes (See pages Fi-28 to 31)
(@ Normal System Operation (no malfunction)

® The light will alternately blink ON and OFF at 0. 2i
second intervals.

No malfunction

0.25 secdnds

et—

ON

OFF

- |-

0.25 seconds

AT0716

g

Malfunction Code Indication
® In the event of a malfunction, the light will blin
o every 0.5 seconds. The first number of blinks wi
-—0.5 ~ equal the first digit of a 2-digit diagnostic cod

and, after a 1.5 second pause, the 2nd number ¢

ON
OFF H| | | HH“ blinks will equal the 2nd digit. if there are two ¢

more codes, there will be a 2.5 second pause bei
ween each code.
® After all the codes have been output, there will b
a 4.5 second pause and they will all be repeated
long as the terminals TE1 and E1 of the check co
nector are connected.
HINT: In the event of a number of trouble codes, indic:
tion will begin from the smaller value and continue to t
larger.

Code No. 13 and No. 21 ' (b)

1.5 25 45 (seconds)

FI2599

5. After the diagnosis check, remove SST from the che‘
connector.

SST 09843-18020
SST '

EM7503
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FI2564

FI3368

FI5182

CANCELLING DIAGNOSTIC CODE

1.

After repair of trouble area, the diagnostic code retained in
memory by the ECU must be cancelled out by removing
the fuse STOP 15A (AE) or EFI 15A (AT), located in the
engine. compartment relay box, 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:

® 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.

@ 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.

® |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 is has been
recorded.

After cancellation, do the road test of the vehicle the vehi-

. cle 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.

Including ""normal”, the ECU is programmed with. the
following diagnostic codes. ‘

If two or more malfunctions are present at the same time,
the lowest-numbered diagnostic code wnII be displayed
first.

All detected diagnostic codes, except code No.51, will be
retained in memory by the ECU from the time of detection
until cancelled out.

‘Once the malfunction is corrected, the “CHECK ENGINE"’

warning light on the instrument panel will go out but the
diagnostic codel(s) will -remain stored in ECU memory

(except for code No.51). -
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DIAGNOSTIC CODES (4A-FE)

Code Number of
No blinks System Diagnosis Trouble area %
= | ““CHECK ENGINE" 'Pag\
ON This appears when none
- IHHIHIIHHH Normal of the other codes are -
OFF identified
® Distributor (IlA) circuit
® Distri
- oo sito | § DT UL
12 PRM Signal ECU within 2 seconds after . Ighe ’
o ® Igniter circuit
the engine is cranked. .
, @ |gniter
Fi1389 o ECU
® Distributor {IlA) circuit
No “NE” signal to ECU ® Distributor (IIA)
13 || |||||| RPM Signal When the engine speed is ® Igniter circuit
above 1,000 rpm. ® Igniter
FI1390 o ECU ‘
4 S Apr @ Igniter circuit Z
14 || |||||||| Ignition Signal No. IGF. signal to.ECU . @ Igniter Fl'ﬁ"
- 4 times in succession. e ECU FI-6
F11391
During air-fuel ratio feedback -
correction, voltage output )
Oxygen from the oxygen sensor does @ Oxygen sensor circuit
Sensor not exceed a set value on the @ Oxygen sensor
Heater lean side and the rich side ¥o
*21 fULn continuously for a centain
period.
® Oxygen sensor heater
Oxygen e LS
s Open or short circuit in circuit
ensor
Heater oxygen sensor heater (HT). ® Oxygen sensor heater
FI1400 ® ECU -
® Water temp. sensor :
22 LN Water Temp. | Open or short circuit in water circuit Fi
Sensor temp. sensor signal (THW). ® Water temp. sensor F1-6
v F11392 e ECU ‘
: Intake air _ ® Intake air temp. sensor ‘
Open or short circuit in intake circuit Fl-4
24 HHHHHH Temp. Sensor | _, . . g
. air temp. sensor signal (THA). | @ Intake air temp. sensor Fi-
: Signal e ECU ‘
FI1611 i
B Air-fuel -
25 | _ [ULNAMUL | Ratio Lean When air-fuel ratio feedback | o o = ' oncor circuit v
rossz| Malfunction | correction value cotinues at ve Fi-t
. ® Oxygen sensor I-¢
Air-fuel the upper (lean) limit for a ® ECU F
*26 fn ”[““[H“ Ratio Rich certain period of time.
FI2563 Malfunction

*: w/ EGR System!
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\GNOSTIC CODES (4A-FE) (Cont'd)

" Number of See
A blinks System Diagnosis Trouble area aqe
oM || “CHECK ENGINE" pag

Vacuum Open or short circuit intake ® Vacuum sensor circuit Fl-a4
Sensor manifold pressure signal ® Vacuum sensor FI.58
rssa| Signal (PIMV). ® ECU

Throttle The “IDL” and “PSW" signals | ® Troie position sensor oy

i ___ﬂ_m-l_ﬂ_n_ Position are output simultaneously for "

Sensor Signal | several seconds. ® Throttle position sensor | FI-55

F11396 ® ECU

No “SPD'’ signal for 8 seconds

, . when engine speed is between | ® Vehicle speed sensor
_ —m-mﬂ_ﬂﬂ_ Vehicle Speed | 2,600 rpm and 4,500 rpm circuit v _
Sensor Signal | and coolant temp. is below ® Vehicle speed sensor
) 80°C (176°F) except when ® ECU
t3e7 racing the engine. -

~ ) ) . . 3 .

No “STA" signal to ECU until | o :g Switen oot fa7

| . “I” ||| ”HH .| Starter Signal | engine speed reaches 800 circuit ! ¥ FI-61

; rpm with vehicle not moving. ® ECU

Fl1398 ' -
® A/C switch circuit
® A/C switch
. : 1 ® A/C amplifier
Switch No “IDL"" signai, “NSW"’ ® Neutral start switch circuit
Condition signal or “A/C" signal to ECU, | ® Neutral start switch Fi-49
Signal with the check terminals E1 ® Accelerator pedal and cable| FI-63
9 and TE1 connected. ‘@ Throttle position sensor
® circuit .
® Throttle position sensor
- F11399 ® ECU
AGNOSTIC CODES (4A-GE)
i Number of . See
blinks . System Diagnosis Trouble area age
| “CHECK ENGINE" pag

| ON This appears when none .

) Normal of the other codes are - -
OFFl identified. -

b L (w/o Air Flow Meter)

: No “NE” or ‘G signal to

i ECU within 2 seconds after

‘ ' ’ engine has been cranked.

{ (w/ Air Flow Meter) ® Distributor circuit

QWM. | PAMSignal | ® No “NE"signaitoECU | ® Distrbutor - |

| S within 2 seconds after the | ® Starter signal circuit

: engine is cranked. ® ECU

® Ne “G" signal to ECU 4
times in succession when
engine speed is between

F1389 500 rpm and 4,000 rpm.




FI-30

EFI SYSTEM:— Diagnosis System

DIAGNOSTIC CODES (4A-GE) (Cont'd)

Code Number of :
No. blinks.-- - System Diagnosis Trouble area
= -| ““CHECK ENGINE” . -
' N ' " (w/o Air Flow Meter)
No “NE’ signal to ECU
_ When the engine speed is . o
I above 1,000 rpm° ® Distributor circuit
13 : | N RPM Signal ' ' ® Distributor
SR | (w/ Air Flow Meter) ® ECU ;
No ““NE’’ signal to ECU ;
“| when theengine speed is f
fasol above 1,500 rpm ~ ‘ b
o (w/o Air Flow Meter) -
‘ _ No “IGF" signal to ECU o laniter circui
' ' L . -4 — 7 times-in succession. gn!ter circuit
14 __[Lﬂ_ﬂnﬂ_ .| Ignition Signal — ® Igniter
o o _{w/ Air Flow Meter) e .ECU
| | No “IGF"’ signal to ECU S
F1391 4 times in succession.
During air-fuel ratio-feedback -
: correction, voltage output
Oxygen from the oxygen sensor does - T
. Sensor ! not exceed a set value on the : Oxygen sensor circuit
4 Signal lean side and the rich side Oxygen sensor
21 s - g | continuously. for a certain Fié
R B period (OX1). »
-Oxygen ® Oxygen sensor heater
- Sensor Open or short circuit in circuit
Heater .oxygen sensor heater (HT). ® Oxygen sensor heater
m4go| Circuit ' : ® ECU _
- e ' : ® Water temp. sensor
22 . ﬂﬂﬂ n - |“Water Temp. | Open or short circuit.in water circuit FI-‘
| ‘Sensor Signal | temp. sensor signal (THW). ® Water temp. sensor Fl
_en3ez| ® ECU ‘
| intake Air. | @ Intake air temp. sensor ‘
24 _fU'l_fUUUL Temp. Sensor Open or short circuit in intake circuit Fi
Signal air temp. sensor signal (THA). | @ Intake air temp. sensor ~Fq
FI1611 ® ECU ’ )
' ‘ 1 ® Injector circuit
| ® injector -
- @ Oxygen sensor circuit
_ Air-fuel Ratio ® Oxygen sensor |
*25 |H| ”H””” Lean e ECU o o 1
Malfunction ® Fuel line pressure |
o ® Air leak ‘
_ When air-fuel ratio- feedback | @ Air flow meter o~
Fi2662 compensation valve or adaptive | @ Air intake system |
control value continues at the ["g= """ & F
_upper (lean) or lower {rich) ol v
"| “limit renewed for a certain njector -
| period ‘of time. - ® Oxygen sensor circuit
| - | AirfuelRatio | . ® Oxygen sensor
*26 _ﬂﬂ_ﬂ.m'mﬂﬂ_ _Rich ® Fuel line pressure
Sk Uiaud -] Malfunction . ® Air flow meter, .
o B ; : ® Cold start injector circuit
® Cold start injector
® Water temp. sensor
F12563 ¢ ECU

*. w/ Air Flow.MetE
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EFl SYSTEM — Diagnosis System FI-31
GNosnc CODES (4A-GE)-(Cont'd)
’ Number of See
blinks System Diagnosis Trouble area age
| #CHECK ENGINE"” pag
- w/o Air Flow Open or shorf circuit ® Vacuum sensor circuit
Meter) . .
intake manifold pressure ® Vacuum sensor FI-73
Vacuum signal (PIM) ® ECU
Sensor Signal 9 )
:\;vétg;r Flow Short circuit between vC ® Air flow meter circuit
. and VB, VC and E2, or VS ® Air flow meter FI-85
Air Flow
Meter Signal and VC. ® ECU
: F11394 g
: . PY i
‘ . Throttie Open or short circuit in T.hrotctle position sensor
o " circuit FI-69
o ||H| ||| H Position throttle position sensor : "
- . . ® Throttle position sensor | FI-83
o Sensor Signal | signal (VTA).
FI1396 ® ECU
(w/o Air Flow Meter)
No “SPD" signal for 8
| seconds when englne speed
: is between 2,500 rpm ® Vehicle speed sensor
: __JUWL”.”. Vehicle Speed and 6,000 rpm. circuit _
: Sensor Signal (w/ Air Flow Meter) ® Vehicle speed sensor
\ ' No “SPD" signal for 8 ® ECU
seconds when engine speed
is between 2,500 rpm
Fl1397 and 5,500 rpm.
No *“STD" signal to ECU ® Starter signal circuit o
. until engine speed reaches @ [gnition switch, main FI-76
Starter Signal 800 rpm with vehicle not relay circuit FI-90
F1398 moving. ® ECU
° .
o . Knock Sensor | Open or short circuit in Knock sensor c!rcu!t
|||||||H| HH . : - ® Knock sensor circuit
- Signal knock sensor signal
- ® ECU -
SE 618 _ ]
NN | Knoek Control| o control in ECU faulty | @ ECU
me1s Signal in ECU R ..
® A/C amplifier
T S ® A/C switch cifcuit
- Switch No “IDL” signal, or “A/C" ® .Accélerator pedal and ‘
M Condition signal‘to ECU; ‘with the cable _ ‘.| FI-78
E aL ol check terminais E1 and TE1 @ Throttle position sensor | FI-92

£11399

Signal

connected

Throttle position sensor
circuit :
ECU




FI-32 EFI SYSTEM — Diagnosis System

INSPECTION OF DIAGNOSIS CIRCUIT

"AE
FL ' "Fuse : : : .
o EFl EFI Main Relay ECU
o i +B
FAli\nz - Ignition Switch ::Clijlfle 3+B1
30A
[ FLALT | FLAMI & _w
100A 40A . . ) )
L o~ CHECK ENGINE” Warning LIghtyLBATT
Fuse .
STOP ) ) .
o | - E1
Battery Check U
5 Connector 0
- T =
AT |
Fuse |
EFI |
15A |
FL loniti : EFl Main Relay |
AM2 Ignition Switch Fuse }
|
!
_ OO
L ?S‘ﬁ71) 8&“171, 7.5A (AT171)
MAIN ¢/ 100A  40A 15A (AT180)
20L % ’
(AT180) (AT180) :
1
Battery D TE
Check - .
Connector D
E1
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EFlI SYSTEM — Diagnosis System

FI-33

Does ““CHECK ENGINE" warning light come on -

gvhen lgmtuon switch is at ON?

‘2:‘39;

Wliw“’-
oes “CHECK ENGINE™ warning light come on

hen ECU terminal W is grounded to the body?

heck bulb, fuse and wiring between ECU and

?ggyﬂigiqn,switch.

BAD

55 epair or replace.

Does ‘‘CHECK ENGINE"* warning light go off

I“when the engine is started?

NO

'|-Check wiring between ECU and *'CHECK ENGINE"’

| warning light.

NO

1ale; hére diagnostic code output when check
| connector terminals TE1 and E1 connected?

It

YES

Does “CHECK ENGINE” warning light go out after
repair according to malfunction code?

YES System Normal.
YES Check wn:nng between oK __| Try another- N
ECU terminal E1 and > .
. ECU.
body ground. : .
BAD
r
Repair or replace.
YES System Normal.
BAD Repair.
NO Check wiring between ECU terminal TE1 and
check connector terminal TE1,.and ECU terminal
E1 and check connector terminal E1.
1 OK
NO Try another

YES

Further repair required.

ECU.

dystem OK

Cancel out diagnostic code. -




FI-34 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

 TROUBLESHOOTING WITH
VOLT/OHMMETER

HINT: The following troubleshooting procedures
are designed for inspection of each separate
system, therefore the procedure may vary some-
what. However, troubleshooting should be per-
formed refering 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.

LOCATION OF FUSES AND FUSIBLE LINKS

The following troubleshooting . procedures 3
based on the supposition that the trouble lieg
either a short or open circuit in a component -;
side the computer or short circuit within the ¢
puter. L :

If engine trouble occurs even through pro
operating voltage is detected in the computer coj
nector, then it can be assumed that the ECU |
faulty and should be replaced. ‘

AE

FL

AM2 AM1 ALT
30A 40A 100A

/U Fuse
/\ .GAUGE

LHD
Fuse - - @
ToA. =
N
Fuse— | ~[HEEE
IGN .
10_A/

/ 7.5A o

=1 P
== 1O

Fuse EFl 15A




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-35

-LOCATION OF FUSES AND FUSIBLE LINKS (Cont’'d)

FL ALT 80A

GAUGE75A

/%

3300

FL Ahﬂ2 30A

FuseEFl15A

2 im==00
ap](\O[) O

Fuse
EFI 15A

FL FL
AM1 40A AM2 30A

FLAAAA1 60A

IGN 7.5A

_Fuse

Fuse

GAUGE 15A

FI3392
FIS353




Fi-36 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

EFI SYSTEM CHECK PROCEDURE

PREPARATION
(a) Disconnect the connectors from the ECU.

() Remove the locks shown in the illustration so that tHa
tester probe(s) can easily come in.

NOTICE: Pay attention to sections A’ and "B” j
the illustration which can be easily broken.

(0 Reconnect the connectors to the ECU.

HINT:
® Perform all voltage measurements with the con;
S ] nectors connected.
ECU +B1 +B ® Verify that the battery voltage is 11 V or abovi
- when the ignition switch is ON. :

= =
||(’jJ 0 . . L »
0 isgu .'JEIEBBHD Using a voltmeter with high-impedance (10 kQA

Voltmeter

minimum), measure the voltage at each terminal of th
wiring connectors. :

Fl4263




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-37

. Terminals of ECU (4A-FE 2WD)

Terminal Name Symbol Terminal Name
______ POWER GROUND PSW THROTTLE POSITION SENSOR

POWER GROUND THW WATER TEMP. SENSOR
INJECTOR E2 SENSOR GROUND
INJECTOR *3 NSW NEUTRAL START SWITCH
STARTER MAGNETIC SWITCH *1HT OXYGEN SENSOR
ECU GROUND EGR VSV (EGR)
OXYGEN SENSOR V-ISC VSV (ISC VALVE)
VARIABLE RESISTOR T CHECK CONNECTOR
DISTRIBUTOR VF CHECK CONNECTOR
SENSOR GROUND *L ACT A/C AMPLIFIER
DISTRIBUTOR SPD SPEED SENSOR
DISTRIBUTOR FC CIRCUIT OPENING RELAY
IGNITER A/C A/C COMPRESSOR
IGNITER *!R/P FUEL CONTROL SWITCH
THROTTLE POSITION SENSOR BATT BATTERY
INTAKE AIR TEMP. SENSOR W CHECK ENGINE WARNING LIGHT
VACUUM SENSOR +B1 EFl MAIN RELAY
VACUUM SENSOR +B EFI MAIN RELAY

CU Terminals

*1: w/ EGR System, *2: w/o EGR System, *3: A/T

0X
VAF

No.

10 IGT

STA G1.| IGF THA

PIM

[THWINSW] EGR

ACT| - —.| FC | R/P {BATT

+B1

EO2

No. - _
Ne- | 1 E21| NE iDL |vee

PSW

E2 | HT | |5¢

VF

SPD|A/C| —

+B

Fl4266




FI-38 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

.Voltage at ECU wiring connectors

(4A-FE 2WD)
No. Terminals STD voltage (V) Condition ' ‘ See
1 +B ' i -
+B1 ~ E1 10 - 14 A Ignition SW ON ' FI-3
2 | BATT —Et 10 - 14 - Fl-4¢
IDL — E2 | Throttle valve open )
3 45 —-55 Ignition SW ON Fl-4
PSW - E2 Throttle valve fully closed '
4 | No10 EO1 3
o1 _ 10 - 14 ignition SW ON’ Fl-42°

No.20 EO2

5 W — E1 10 - 14 No 'frouble (.“CHECK ENGINE’" warning light off) and F|-43
engine running i

11 A/C — E1 5-14 Air conditioning ON _ FI-49

ECU Terminals

PIM — E2 33 -39 R

6 Ignition SW ON Fl-44

VCC - E2 45 - 55 '

7 | THA -E2 20— 25 Intake air temp. 20°C (68°F) Fl-451
Ignition SW ON :

8 | THW - E2 04 -07 Coolant temp. 80°C (176°F) | FI-46¢

o | STA -E1 6 - 14 Cranking ‘ F|-47W

10| 16T -E1 07 -10 iding F|-4_8‘1

' -

|

|

|

10X - ——r—
eo1| NS [sTa|%7 ] 6o 1| ior | a7 | THA| Pm [riwinsw]eaR| T {ACT| - | - | FC | RP JaaTT] 61
goz|Nol g1 | - |e21|ne| - [oujveclpsw] e2f ur [ i5c | vF| - | - [spojac] - [ w|+8] ]




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter ‘ F1-39

rminals Trouble ’ Condition STD voltage
]1 - E1 No voltage IG SW ON 10-14V
F
(AT) EFL. EFI Main Relay ECU
FL MAIN 0.85R 15A
OO oo +B
(AE) f
Ignition Switch
AM2 ‘ Fuse .
oo G2 JON {481
"~ oFL = 7.5A (AE)
EomanZ 5002 10A (AT)
— f2.0L
Battery E1
FI5177
@ 10) There is no voltage between ECU terminals +B (+B1) and E1.
(IG SW ON)
ECU +B1
=
O0000000000| (2000000
'}%@‘%ﬂ ﬂm @ Check that there is voltage between ECU terminal +B (+B1)
El and body ground. (IG SW ON)
NO OK '
r
. Check wiring between ECU terminal E1 and body
Fi4253 ®
ground.
@ OK BAD
ECU .
|ﬁumm 0000000 un‘%}m Try another ECU. Repair or replace.
000000000 DDDLK :JDDDD
+B| v -
— [ Check fuses, fusible links and BAD Repair oF re Iaée
T ignition switch. P place.
I .
OK
]
4039 Check EFI main relay. - BAD | b iace
(See page FI-134) place.
ECU ' ® ‘0K ,
' D0C00000000G] [A0000000 ' :
hm S DUUUUUDEJ [JDDUUE"E“ Check wiring between EFl main BAD . I
meter Repair or replace. .
relay and battery.

F14040]




FI-40 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No.{ Terminals Trouble : Condition STD voitage
2 BATT — E1 No voltage _ - 10—-14vVv
ECU
Fuse L
OaO— —0BATT

STOP 15A (AE)
FL ALT 100A (AE) EFI 15A (AT)
MAIN 2.0 L (AT)

Battery

Nk

® (D) There is no voltage between ECU terminals BATT and E1.

W

ECU BATT| B o

=] =]
DO0000000000 FDEIDDD i i
HO00O00030004| 1HE5RRA00 @ Check that there is voltage between ECU terminal BATT and J

Voltmeter “ body ground.
NO. oK |
|
(@ Check wiring between ECU terminal E1 and body
F14041 ground. ‘
oK | BAD
s _

ECU @
= = Try another ECU.

NO0o00000000q| (200800 .

l}LlDULI el LIUUL.) PDDDD#D!j 1.

BATT :
v Check fuse and fusible link. BAD Replace.
A oK - B o

i I ’

Repair or replace.

Voltmeter

y —_—
Check wiring between ECU terminal | BAD
and battery.

Repair or replace.

Fl4042

®

ECU

- DDUDI%DDDD DU%DD
000000000000 120000000
Ohmmeter S

E1

il : ] FI4040




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

Fi-41

ECU

DDDD%DDDD DD%'DD
Q000C00RORROL) .:IDDDEIDEIE

{IG SW ONJ} (Throttle valve open)

Trouble Condition STD voltage
Throttle valve open 45 —-55V
No voltage IG SW ON
Throttle valve fully closed 45 —-55V
ECU
+B (+B1)
:DZL IDL
B —E2
PSW PSW
rottle Position Sensor
-r E1
FI0984
@ ‘ @ There is no voltage between ECU terminals IDL and E2.

i

@

and body ground. (IG SW ON)

Check that there is voltage between ECU terminal +B (+B1)

NO OK

ground.

Check wiring between ECU terminal E1 and body

ECU

‘ T =]
e ey
| nooooooooont
ter }

+B1

[=]
TE
\

FI4039

oK

'

BAD

y

Try another ECU.

Repair or replace.

'
Refer to +B — E1

BAD

trouble section. {No.1)
(See page FI-39)

OK

Check throttle position

Ohmmeter

®

sensor. (See page FI-123)
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-42 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD voltage
No.10  EO1
4 No.20 ~ E02 No voltaqe IG SW ON 10-14vy
Ignition Switch
AMZ{ %‘lez ECU
FL - " :
AM2§
30A
FL éA o
MANG S | < . [
20L 4= | Injector@ T

Battery

FI5Y;

Check wiring between ECU terminal EO1 and/or E024

BAD 1

A

Repair or replace.. (

Repair or replace. ‘
\

@ @ There is no voitage between ECU terminals No.10 and/or
. ] ECU No.20 and EO1 and/or EO2. (IG SW ON)
S q fiun@
(QAC0000C000080) JDDEBB@ !
@ Check that there is voltage between ECU terminal No.10
and/or No.20 and body ground.
NO OK
y
FI4045
and body ground.
@ oK
\ No.20 ECU Try another ECU.
e ——=
[RYHO000000005) (30000008
EIE]DDEID 000C) (0006000 ‘
E°1 / Check fuse, fusible link, ignition . | BAD
) switch.
/ oK
'
iatan ® Check resistance of magnetic coil in each injector.
STD resistance: Approx. 13.8 1

Injector

Fl4270

OK

\
Check wiring between ECU terminal

BAD

BAD

A

Replace injector. |

e

|

N

No.1 0 and/or No.20 and battery.

Repair or replace.

e




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter ) F1-43

Terminals Trouble : Condition STD voltage

No trouble (“CHECK ENGINE’’ warning
light off) and engine running.

- E1 No voltage 10-14V

ECU

[ )

Fuse @
C GAUGE
iti OO (> < w

ition (*CHECK ENGINE”
witch (1G1) Zf:&% 8Ag)171) e s

Combination Meter I— E1

FI0728

' @ @ There is no voltage between ECU terminals W and E1.

ECU (idling)

=l =
i DOO00O000! OoCOD0
] a0 DDDDDDDDDL JCO000RD
oltmeter

@ Check that there is voltage between ECU terminal W and body

ground.
Cr Il NO oK
046 @ grlleucnkdwmng between ECU termmal E1 and body
. @ OK BAD
ECU ‘

DDIE_I Try another ECU. - Repair or replace.
, ’DEIDDDDDDDEIDE A '
ftmeter %“”L

V Check GAUGE fuse and “CHECK
ﬁ ENGINE" warning light.

OK BAD
]
_R4047 Repair or replace.
@ Fuse blows again
ECU
=il (=] Check wiring between ECU terminal | BAD .
: .I;_]DEIEIDDDDJDDDE{ o000 .
hmmeter O0R000000000C JDEIEIEIEIDB W and fuse. Repair or replace

Fi4040




Fl-44 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition . STD voltag;5
PIM — E2 | 33-39y.
6 No voltage IG SW ON ,
VCC — E2 S 45 -55Y
ECU
E2 E2
PIM PIM
VCC dvee :
Vacuum Sensor
<Manifold Absolute)
Pressure Sensor .
r)E‘l
o U
Al
® 0 There is no voltage between ECU terminals PIM or VCC and E
(1G SW ON) ‘
ECU
E
0000000 \
Voltmeter I } ® Check that there is voltage between ECU terminal +B (+B1)
‘l \M}X and body ground. (IG SW ON)
O
O T NO NO
o B
FI4048 Refer to +B - E1
trouble section (No.1). .
@ {See page FI-39)
ECU
‘vj—‘ @ \
. 00000000000
Voltmeter SEEETRSRERENE juDDD @ Check wiring between ECU terminal E1 and body
) _ ground.
oK BAD
N -
] ] . st
: . Check vacuum sensor. . -
lace.
ﬂ' (See page Fi-140) Repair or rep
: F14038
BAD oK J
|
, @ Replace vacuum Check wiring between ECU and |
: ECU Sensor. . vacuum sensor. |
| e : - "l
Ohmmeter =1= : : ] oK BAD ‘
E1 _
Try another ECU. Repair or replace-l
N | ‘
i o
Fi4040




ECU

DDDDDDD

000 o00
DDDDDDDDDDEDE 10000000

M

Fla049

{IG SW ON)

EFl SYSTEM — Troubleshooting with Volt/Ohmmeter Fl-45
iTerminals Trouble Condition STD voltage
THA — E2 No voltage IG sw on | 'mtake air temperature (fs%"i) 20-25V

ECU
Intake Air Temp. Sensor ‘£+B (+81) |
I B
<‘THA OTHA
— A2 —QE2
I
>E1
= —_/
FI3572
@ @ There is no voltage between ECU terminals THA and E2.

@ Check that there is voltage between ECU terminal +B (+B1)

and body ground. (IG SW ON)

=
DDDDDDDDDDD Duuué‘[
/0000000000008 (30000

F14039

OK

NO

Refer to +B — E1
| trouble section (No.1).
(See page FI-39)

"Check wiring between ECU terminal E1 and

body ground.

OK

@ Check intake air temp. sensor.
(See page FI-139)

BAD

. OK -

Replace intake
air temp. sensor

BAD

Repair or replace.

Check wiring between ECU and intake
air temp. sensor. A

oK

BAD

\

Try another ECU.

Repair or replace
wiring.




FI-46 ‘ EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No.| Terminals Trouble Condition
8| THW—E2 | No voltage 1 swon | Goolant temperature 80 C
(176°F)
' . ECU
Water Temp. Sensor £+B (+B1)

I

W OTHW

Y ' JE2
L
E1
= —
| @ @ There is no voltage between ECU terminals THW and E2
(IG SW ON) _ _
THW ECU 1
=1 =] .
DDBEEBBHBH or JDDBDEEg
Voltmeter ——==3'L, — @ Check that there is voltage between ECU terminal +B (+B1
\qﬁ@/ : and body ground (1G SW ON)
oK | NO 1
1 o

Refer to +B — E1
trouble ‘section (No.1):
- {See page FI-39) 4

FI4050

0o0o0l DDDDDD 00000
/200000000R000 DRO000000) (J0000 L_W

Check wiring between ECU terminal E1 and body ground.

Voltmeter
+B oK . BAD
y
] ] }
t - Check water temp. sensor. .
' I ® S eeecpav;: F:-1 38F)) sensor Repair or replace.
B —
y o ... | BAD. . oK i
Fl4039 ' \ |
Replace water Check wiring between ECU and, W?
' p t X . ' t . . v
Ohmmeter Water Temp. Sensor emp. sensor | temp. sensor. .
oK BAD ‘

A —

.| Try another ECU. Repair or re Iace}

e
\

F14255




+ EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter Fl-47
Trouble Condition STD voltage
No voltage Cranking .6 — 14V
23’2 (AE, AT180) Ignition Switch ECU
60A (AT171) Netural Start Switch ( )
a1 ST1 |
. ﬁ STA
FL 100A AT
ALT X (AE, AT180) (am Starter
| 80A (AT1 71)
(M/T) 4
STA
v (Terminal 50)
To Circuit Opening Relay
0E1

FIS170

hmmeter

ECU
ORO00 DDDDU DDDDD 0
CORO00! DDDDDE 20000000

FI4051

ECU.
DDDDDDD 000

DDDD\@|
\00RO000C00000 DDDDDDD EI;DDDDD

Fl4040

loltmeter

\eaaay

+|

| [RSE

__|9]

STA

-Starter

(IG SW START)

@ There is no voltage between ECU terminals STA and E1.

Check starter OK

operation.

Check wiring between ECU terminal
STA and ignition switch terminal ST1.

BAD

OK

BAD

y

Replace replace.

ground.

@ Check wiring between ECU terminal E1 and body

oK -

BAD

Try another ECU.

Repair or replace.

K

and ignition switch.

Check fusible link, battery, wiring

BAD

Repair or replace.

oK

{Terminal 50) =

Fl4371

®

Check that there is voltage at STA (50) terminal of starter.

(IG SW.START) STD voltage: 6 — 14V

OK

NO

1

Check starter.

(50)

Check wiring between ignition switch
terminal ST1 and starter terminal STA




FI-48 EFI SYSTEM — Troubleshooting with-Volt/Ohmmeter

No. | Terminals Trouble : Condition STD voltagéf”
10 | IGT — E1 No voltage Idiing
iliVIZ Ignition Switch - hA ""ﬁ
30A . 2
AM2 . J
, . oo 1G2 Q Lt
5 : ‘ FL = @ . ] :
n man( s |< _
: | 20L ¥ |
b _ —0IGF
ki
Battery
E1
f
i

There is no voltage between ECU terminals IGT and E1.

| : . ®
| ! § ® (1dling)
i 1 - \\IGT. __ECU

1:=:1 ) .
lﬁanmnnngnnnmf{ 1;;5 ﬁ| ‘
OOK0000000000 ]DDEIEIUDD )
V°|tmeter % ——
: Check that there is voltage between ECU terminal IGT and*f

‘ E1 -
‘ . @ body ground. (idling)
4 | NO oK

F14052 @ Check wiring between ECU BAD | Repair or
terminal E1 and body ground. " replace.-

f——j\ L ® . oK - '
IGT - . ECU A
& (=]
Do0oan! EIDDDE;_ FDDDDDD . Try another ECU.
Qno0000000000y (20000000
Voltmeter I

(@)

QQ

v Ch'eck fusible links and ignition BAD Repair o replac J

] switch. :

*’ ok 1‘
. 1 i

| 119083 Check lIA. (See page 1G-8) BAD, I Repair or repla ce:

? ECU ® , b

a ToE Check wiring between ECU and - . | BAD *

o ‘ reck wiring between and - . é

E‘I Ohmmeter @5“ battery. — Repalr or replace ‘

oK ' IR |

i Al — BAD —

[ ' Check igniter. (See page 1G-6) Repair or replace

[ R

F14040




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-49

Terminals Trouble Condition STD voltage
A/C — E1 No voltage Air conditioning ON 5—14V
ECU
AT
To A/C Amplifier 0A/C
———E1
A/C Compressor
I

Fl0922

ECU

(=)
00000000000
DD%DDDDDDDDDE JO00RO

=j
DDDDDDQ

Fl4045

@ There is no voltage between ECU terminals A/C and E1.

{(Air conditioning ON)

A

@ Check that there is voltage between ECU terminal A/C and

body ground.

ECU

DDDDDDDDDDD ﬁﬂljmmuum
EIE]DEIDE]DDDDDDE. JLILJLI 000

S

Fl4055

\

NO OK
1
@ Check wiring between ECU termlnal E1 and body
ground.
oK BAD

Try another ECU.

Repair or replace.

Check wiring be-

ECU

(=]
00000000000
00R0000000000

E:]L_“
0000000
0000000

FI4040

@VA

Check compressor running. oK tween ECU terminal
: A/C and Amplifier.
NO BAD
Repair or replace.
‘ .
Chec.k' that thgre is voltage between | BAD Repair or replace.
amplifier terminal and body ground.
OK .
Check wiring between amplifier BAD

and ECU: or compressor.

Repair or replace.




FI-50 EFI SYSTEM' — Troubleshooting with Volt/Ohmmeter

Check Connector

From EFI Main Relay

- Oxygen Sensor

M ]
Oxygen Sensor Heater
AN (w/ EGR system) )
OHT
)E1

—r )

i. L'(

@ [@ There is no voltage between ECU terminals VF and E1.
1

ECU Check that there is voltage between ECU terminal VF and bod
aaﬂﬂ%aaaaaan aaam groond
Voltmeter NO oK 5

[ Check wiring between ECU terminal E1 and body grou
77 ' oK BAD
b ) . x
rTry another ECU. I [Repalr or replace
_
Fa0s8] | Is air leaking mto air intake system7 I———rRepalr air leak. {

@ OK
I Check spark plugs. Hepalr or replace
oK \
SST | Check distributor and ignition system.]—@—rRepair or rep@
A BAD - —
TE1 | Check fuel pressure. HRepalr or replac
Check Connector ‘ oK (
| Check injector. BAD Repair or replac
0].4 : : : 4
, ‘ BAD —
‘ | Check cold start injector.” I———rRepair or replad
ﬁ\ Voltmeter oK ‘ |
, _ — BAD o ‘
| Check vacuum sensor. I———fRepalr or replac
oK i ' B
— OK —
|@ Check operation of oxygen sensor. |———IiSystem normal.
BAD |
Check wiring between oxygen sensor | BAD L |

‘and ECU connector. Repair wiring.
EM7502| ) oK
EM7501

| Replace oxygen sensor. *Rich malfunctior




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-51

‘Terminals of ECU (4A-FE 4WD)

1 Terminal Name Symbol Terminal Name
%ﬁ POWER GROUND *2TSW WATER TEMP. SWITCH
@27 POWER GROUND T CHECK CONNECTOR
;J‘Q INJECTOR IDL THROTTLE POSITION SENSOR
530 | INJECTOR THA INTAKE AIR TEMP. SENSOR
grﬁ STARTER MAGNETIC SWITCH VCC VACUUM SENSOR
, T | IGNITER PIM VACUUM SENSOR
E1 ECU GROUND PSW | THROTTLE POSITION SENSOR
SM "NEUTRAL START SWITCH - THW WATER TEMP. SENSOR
-ISC VSV (ISC VALVE) E2 . SENSOR GROUND
HT* OXYGEN SENSOR HEATER SPD SPEED SENSOR
... OXYGEN SENSOR FC CIRCUIT OPENING RELAY.
CHECK CONNECTOR A/C A/C COMPRESSOR
gé , DISTRIBUTOR ' *1 R/P FUEL CONTROL SWITCH . .
5’21 SENSOR GROUND BATT | BATTERY
DISTRIBUTOR w CHECK ENGINE WARNING LIGHT
N DISTRIBUTOR . +B1 EFl MAIN RELAY
SIGF | IGNITER +B EFI MAIN RELAY
giU«Terminals *1: Europe, *Z: Australia *3: A/T
E01| Y5 |s7A| - INsw]| )5 | ox [ee| 61 [1er| T [tHAPm|nw|} - | - | - | Fc | R [earr|4B1
= £02 (58 iaT| 1 | - [} uT | vF [E21| NE [Tsw] L |vecpsw] e2|f - | - [sPo|acc] - | w|+B
—
B Fl0234




FI-52 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

Voltage at ECU wiring connectors

(4A-FE 4WD)
No. Terminals STD voltage (V) Condition
+
1 +g1 - E1 ~10-14 - Ignition SW QN
2 | BATT - E1 10 - 14 -
IDL - E2 Throttle valve open
3 45 -55 Ignition SW ON .
PSW - E2 Throttle valve fully closed
No.10 EO1
4 - 10 - 14 Ignition SW ON
No.20 ~ EO2 gnition SW O
“CH ENGINE" ing 1i
5 W - E1 10 — 14 No '.trOubIe (. CHECK ENGINE" warning light off) and
: engine running :
PIM — E2 33 -39 A -
6 Ignition SW ON
VCC - E2 45 -55
7 THA - E2 20-25 Intake air temp. 20°C (68°F)
Ignition SW ON
8 | THW = E2 04 -0.7 : - Coolant temp. 80°C (176°F)
9 STA - E1 6-14 ’ Cranking
10 IGT - E1 ' 07-10 < ' Idling
11 A/C - E1 5-14 Air conditioning ON
ECU Terminals
[— [— [E— ‘
EO1 '{‘8 STA| - |Nsw Ysc ox|Gcel Gl |igF| T |THA|PMm Wl - | - | - | FC | R/P[BaTT +B1 l
E02| 55 [1eT| E1 | - |} HT | VF | E21| NE [TSW| IDL |vCCiPSW e2 || - | - |seolac| - | w48 |
L ]
; 1
1
b 3)




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-563
Trouble Condition : - STD .voitage
—E1 No voltage IG SW ON | 10— 14V
EFI Main Relay ECU
-Fusible Link Fuse |
MAIN 0.85R EFi 15A

AM2 30A

Ignition Switch
Fusible Link
AM2

1G2

Fuse

——0+B1

O/ 0
IGN 10A

r )
- L R

FI4365

FI1245

@ There is no voltage between ECU terminals +B (+B1) and E1.

(IG SW ON)

@ 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.

\
~Check fuses, fusible links and BAD

ignition switch. Repair or replace.

=] =)
e
E1_

@
FDDDDEEEUBBEIE—DW 0
%W
FI1246
ECU @

FI0552

oK
\
Check EF! main relay. BAD Replace.
(See page FI-134) place.
OK
1
Check wiring between EFI main BAD . .
= Repair or replace.

relay and battery.




Fi1-54 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition
2 BATT — E1 No voltage -
Fuse
P s O—
) STOP 15A
; Fusible ALT 100
‘ ‘ Link A
A
T |Battery
.:|r_ l
I‘E ! — @ @ There is no voltage between ECU terminals BATT and E1j
4 : . :
; ECU hBATT ‘ '
:57?3'5 oo e Jutlgg%—_gjgm ® Check that there is voltage between ECU terminaI‘BATTg
| ] JO03C0I00 .
| Voltmeter E1 : ~ body ground. . J
N
! NO oK ’
| N~ ! 1
vt ~ ® Check wiring between ECU. terminal E1 and bc?gj
FlI0550] - ground. _
‘ oK BAD
ECU @ : \ _T‘
%’E‘j ng%mn ﬁlt%“ﬂ)' Try another ECU. Repair or re;@
D0000E, Lnnnnnﬂg . 3
Voltmeter - : ) 1
,\—\ ) BATT BAD L
: Check fuse and fusible link. Replace. ) 1‘
| | v I ' ok |
! Check wiring between ECU terminal | BAD Repair or replac
= and battery.
’l 4 FIO551 e
o
EE ECU ®
| ! : = =]
4; Ry s
|‘ Ohmmeter
| ] PF
| | ’
li | v 3

4 FI0552




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter ; FI-55

Trouble Condition STD voltage
Throttle valve open 45 —-55V
No voltage IG SW ON
Throttle valve fully closed 45 —-55V
ECU
+B (+B1)
IDL
E2
PSwW

O

FI0884

@ @ There is no voltage between ECU terminals IDL or PSW and E2.
{IG SW ON) (Throttle valve open)

E2 @ Check that there is voltage between ECU terminal +B (+B1)
and body ground. (IG SW ON)

7 NO OK

FI5057 . Check wiring between ECU terminal E1 and body
ground.

OK - - | BAD
] ‘ ]
Try another ECU. Repair or replace.
\
‘Refer to +B — E1 BAD
trouble section. (No.1) Repair or replace.
(See page FI-53)
7 FI1246 l oK
; Check throttle position
Ohmmeter ® ® sensor. (See page FI-123)
BAD OK BAD
\
Repair or replace Check wiring between ECU and
throttle position sensor. throttie position sensor. '
OK

Try another ECU.




Fi-56 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage -:‘:"
No.10 EO1
4 Nq,20 — £02 | No voltage IG SW ON 10 7 14v
Ignition Switch
AM2 G2 ECU
Fusible Link ) AM2 30A

Injector

3

Fl478

@ There is no voltage between ECU terminals No.10 and/or
No.20 and EO1 and/or EQ2. (IG SW ON)

A

® Check that there is voltage between ECU terminal No.10 3§

and/or No.20 and body ground.

NO OK

/

and body ground.

E
Check wiring between ECU terminal EO1 and/or EOZ{

oK.

BAD
A

Try another ECU.

‘Repair or replace. —‘\ﬁ

\

‘Check fuse, fusible link, ignition
switch.

BAD

Repair or replace. -

oK

Fi0144
Voltmeter
| .
v Ig]
FI2542
Ohmmeter ®

@ Check resistance of magnetic coil in each injector.
|~ STD resistance: Approx. 13.8 {} .

oK.

¥

Check wiring between ECU terminal
No.10 and/or N0.20 and battery.

BAD

Replace injecﬁ'._j

BAD ]
\

Fi3080

Repair or replace. 1




Fi-67

EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

»: Terminals Trouble Condition STD voltage
g VW —E1 No voltage I\-lo trouble ( CHE.CK ENG.INE warning 10 — 14V
- light off) and engine running.

ECU
r Y

m Fuse @ p
gnifion 61) GAUGE 7.5A | CHECK ENGINE” w
Sw'mh ’ Woarning Light

Combination Meter l E
R J

%{q; Fl0728

3 b — @ @ There is no voltage between ECU terminals W and E1.

ﬂ }\ (Idling)

ECU W
R TR
= @ Check that there is voltage between ECU terminal W and body
) ground.
E1 .
NO OK
Check wiring between ECU terminal E1 and body_

FI1263

ECU

@

DDD DDDDDDDU CIDDDD
DDDDD [{n[m/n/ais[a|sly DDDD

L

®

ground.

oK

A

BAD

A

Try another ECU.

Repair or replace.

\

Check GAUGE fuse and “CHECK

ENGINE" warning light.

Fl1262

®

oK

BAD

Repair or replace.

Fuse blows again

W and fuse.

FI0552

Check wiring between ECU termmal

BAD

Repair or replace. -




FI-58 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter 1
No. Terminals Trouble Condition STD VOItagj
PIM — E2 33 —aal
6 No voltage IG SW ON 39V
VvCC - E2 . 45 -55y
ECU
E2 E2
PIM PIM ‘
VCC dvee
Vacuum Sensor
(Manifold Absolute)
Pressure Sensor
)E1
1 —
B
. @ @ There is no voltage between ECU terminals PIM or VCC and
\ (IG SW ON)
Ecu __ vcc\\\\PIM
= =
Rimiemin o)
Voltmeter - @ Check that there is voltage between ECU terminal +B (+B1)
: and body ground. (IG SW ON) :
N— E2
NO NO
v 'i
- Fi1264 Refer to +B — E1 .«
| trouble section (No.1)
® (See page FI-53)
L
+B1
ECU. +B @ Check wiring between ECU terminal E1 and body
_:’ E= - ﬁ’ ground.
_.;JD (] D DDl' 10
Voltmeter 0K BAD
\ y Check vacuum sensor. Repair or repla ce!
VR (See page FI-140) P pies
— " 24 BAD oK {
—
@ Replace vacuum Check wiring betweén ECU and }
sensor. _ Vacuum sensor. |
Ohmmeter
' l oK BAD Jf
|
V\—\ Try another ECU. Repair or replace;
v S 3
7 FI0652




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter F1-59

Trouble Condition : - 8STD voltage
No voltage IG SW ON Intake air temperature 20 QC 20—-25V
(68°F)
ECU
Intake air Temp. Sensor <:+B (+B1)
] ,
GTHA QTHA
—CD—E2 —QE2
I = |
E1
= —
FI3572
@ @ There is no voltage between ECU terminals THA and E2.
(IG SW ON)
THA
=] )
C000|00C00LMsc [
CO0gI00000C00R/ 000005 . B '
— ®'Check that there is voltage between ECU terminal +B {+B1)
N and body ground. (IG SW ON)
/E2 OK NO
FI0208 Refer to +B — E1
trouble section (No.1).
(See page FI-53)

/

-Check wiring between ECU terminal E1 and
body ground.

OK . . BAD

@ Check intake air temp. sensor.

(See page FI-139) Repair or replace.

/4 Fi1246 BAD ' oK
Replace intake ' Check wiring between ECU and _intaké'
air temp. sensor air temp. sensor.
oK " |BAD
1

Repair or replace

Try anot-her ECU. |
wiring.

F14258




FI-60 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble - Condition STD \,o,taéfi
8 | THW—E2 | No voltage IG swon | coolant tempe'at“'fsgog) 04-07
. ECU
Water Temp. Sensor 4:'*'3 (+B1)
] THW #7) THW
E2 . —QE2
E1
A
p @ @ There is no voltage between ECU terminals THW and E2. ﬁ
(1IG SW ON)
ECU THW
[T= = =] ‘
tenreeanai peaa | | ~ B (41|
Voltmeter - @ Check that there is voltage between ECU terminal +B (+B1)
) and body ground. (IG SW ON) =
E —
N— oK NO :
vV ) : ’
FIO194 Refer to +B — E1 ~
trouble section (No.1):
(See page FI-563)
Voltmeter -
Check wiring between ECU terminal E1 and body ground.
OK ' BAD
Y L - ‘
Check water temp. sensor. N
lace.
®-(See page FI-138) _ Repair or repiac |
" |
BAD 0K - J
Replace water -Check wiring between ECU and we
Ohmmeter temp. sensor. temp. sensor. - SR 1
oK BAD
| -
Try another ECU. ) Repair or replacel
Water Temp. Sensor
Fl4255




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-61

erminals Trouble Condition STD voltage
- E2 No voltage Cranking 6—14V
. Ignition Switch ECU
Fusible .
Link Neutral Start Switch (
AM1 ]
AM1 40A STA
(A/T)
Starter
ALT 100A ™M/ <>—g:}

STA
(Terminal 50)

To Circuit Opening Relay

FL

Fl4367

FI0211

@ There is no voltage between ECU terminais STA and E1.

(1IG SW START)

Check starter OK

operation.

Check wiring between ECU terminal STA
and ignition switch terminal ST1.

ECU ®
=]

7 FI0552

A

BAD

OK | BAD

Repair or replace.

@) Check wifing between ECU terminal E1 and
body ground. '

OK : BAD

A

Try another ECU. Repair or replace.

Check fusible link, battery wiring
and ignition switch.

BAD

Repair or replace.

oK

®

STA
(Terminai 50)

Starter

Fl4371

® Check that there is voitage at STA (50) terminal of starter.

(1IG SW START) STD voltage: 6 — 14V

OK

NO

Check sta&er.

Check wiring between ignition switch
terminal ST1 and starter terminal STA (50)




FI-62 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble ' Condition STD VOItagé"
10| 16T —E2 No voltage Idling 0.7 -1.0vy]
ECU
Ignition Switch fIA —

Fusible Link .+ - , @ |
AM2 30A T IGT
IGF
pm
Battery| |
E1
—

@ @ There is no voltage between ECU terminals IGT and E1.
(idling)
| ‘ ) X - E
Voltmeter ‘ —H —— | ® Check that there is voitage between ECU terminal IGT and,
E1 i body ground. (1dling) ‘ -
v_\l

? v ‘ o
” ® Check wiring between ECU BAD Repairg
\ ‘ FI0191 terminal E1 and body ground. replace;
. ok
ECU] mee——= = (2 1 . :

ZarosjscRTisiipaneciiy Try another ECU.
Voltmeter .
| IGT, q
BAD i

Check fusible links and ignition

Repair or replac

V ol switch.
oK |
- : BAD
Check lIA. (See page 1G-8) Repair or replac1
FIOS59)] OK

EC BAD

©

Check wiring between ECU and

U
= !
TR | | Lt

Ohmmeter oK .

I ~ E1 - | ‘ BAD : -
- V\\ L/ Check igniter. (See page 1G-6) Repair or replag

‘ -

v £

Repair or replac

tHA

- FI0552




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter Fi-63
Trouble Condition STD voltage
No voltage Air conditioning ON 5—-14V

To A/C Amplifier

ECU

A/C Compressor

OA/C

£10922]

P -
| Ecu }A/C

@

]| T[]

0
il

T

Fl1267

There is no voltage between ECU terminals A/C and E1.

® (Air conditioning ON)

body ground.

® Check that there is voltage between ECU terminal A/C and

@

FI1266

NO OK

body ground.

@ Check wiring between ECU terminal E1 and

OK

Try another ECU.

Check compressor running.

OK

BAD

Y

Repair or replace.

®

FI0552

NO

Y

Check that there is voltage between
amplifier terminal and body ground.

BAD

Check wiring be-
tween ECU terminal
A/C and Amplifier.

‘BAD

Repair or replace.

oK

Check wiring between amplifie
and ECU or compressor.

i BAD

Repair or replace.

-Repair or replace.




FI-64 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter
Check Connector
1 -
i
| From EFi Main Relay
; * Oxygen Sensor
| T R DOt o Lo A
. W = P ——————90X
i
Oxygen Sensor Heater
f‘ M ST OHT
!.'
i
OF1
=
f
|
® I@ There is no voltage between ECU terminals VF and E1.
ECU
=i = Check that there is voltage between ECU terminal VF and
A0 BenoooooD) body ground. :
¥ Voltmeter ' NO oK
VF [ Check wiring between ECU terminal E1 and body gre
‘ E1 oK BAD
v? J ! !
| rTry another ECU. J ) | Repair or repla
| BAD
Falez Is air leaking into air intake system?Hepair air leaks
OK ‘.
~ @ BAD : ~
m | Check spark plugs. |———|7Repalr or repla
rlj\:>:>:> oK _—
! oD—= BAD i
e x-> GF FCheck distributor and ignition system. |———| Repair or replfa
Sma oK
BAD - -
TE1 | Check fuel pressure. F——l?epalr or repla
Check Connéctor 1 oK BAD _J
| Check injector. l————rRepair or repla
OK o {
L . BAD —
Voltmeter | Check cold start injector. * }——+| Repair or repla
‘ Sﬁ\ , _ oK ’
Ve f BAD —
Voo . Eheck vacuum sensor. - HRepalr or repla
—
oK —
' ;[\L/ilobc: ' l@ Check operation of oxygen sensoH System Lor_m__a__!
5 o BAD )
ol ="} Check wiring between oxygen sensor BAD |
= and ECU connector. Repair wiring.
TE1 VF1 EM7502 oK
EM7501

I Replace oxygen sensor.

Rich malfunction

|




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-65
Terminals of ECU
(4A-GE w/o Air Flow Meter)
mbol Terminal Name Symbol Terminal Nahe
@1 POWER GROUND KNK KNOCK SENSOR
2 ! POWER GROUND THW WATER TEMP. SENSOR
| INJECTOR IDL THROTTLE POSITION SENSOR
20 INJECTOR THA INTAKE AIR TEMP. SENSOR
3 ECU GROUND vCC VACUUM SENSOR
lSC VSV (ACV) PIM VACUUM SENSOR
G IGNITER VTA THROTTLE POSITION SENSOR
) DISTRIBUTOR E2 SENSOR GROUND
DISTRIBUTOR ELS2 ELECTRIC LOAD
N § DISTRIBUTOR ELS1 STOP LAMP
DISTRIBUTOR: SPD SPEED SENSOR
; IGNITER FC CIRCUIT OPENING RELAY
TA “STARTER MAGNETIC SWITCH A/C A/C COMPRESSOR
FUEL PRESSURE VSV *SEL SENSOR GROUND
CHECK CONNECTOR BATT BATTERY
SENSOR GROUND w CHECK ENGINE WARING LIGHT
L | CHECK CONNECTOR +B1 EFI MAIN RELAY
AF* VARIABLE RESISTOR +B EFI MAIN RELAY
* Europe

Ve ,
el == |- le2|nejicr

STA

FPU

VF

— [VAF| =

THW

THA[PM]| — || — lsLs'1 FC SELIBATT+BI

IGT| — | — | — |Gt

E21

T [KNK| —

bL

+B

VCC|VTA| E2 | JELS2{SPD]|A/C| —

F14265

T iy gt




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-66
Voitage at ECU Wiring Connectors
(4A-GE w/o Air Flow Meter)
No. Terminals STD voltage (V) Condition
+B
1 - E1 10- 14 Ignition SW ON
+B1
2 BATT - E1 10-14 -
IDL - E2 45 -55 Throttle valve open
0.5 or less Throttle vaive fully closed
3 VTA = E2 Ignition SW ON
35~-55 Throttle valve fully open
VCC - E2 45 -55 -
No.10 EO1
4 - 10 - 14 Ignition SW ON
No.20 EO2
5 W — E1 10 - 14 No jcrouble (' CHECK ENGINE’’ warning light off) and
engine running.
PIM -~ E2 33 -39
6 Ignition SW ON
VCC - E2 45 -55
7 THA - E2 20-28 Intake air temp. 20°C (68°F)
- Ignition SW ON :
8 THW - E2 04 -0.7 Coolant temp. 80°C (176°F)
9 -STA - E1 6 - 14 Cranking
10 IGT - E1 07-10 Idling Fl-
11 A/C - E1 10 - 14 Ignition SW ON Air conditioning ON
ECU Terminals
Jeor| Nt — | = {\%c| = | = | — | o2 | N jieF {sTAlFPUl | vr vaF| — lriwlTHalPM| — §| — |Bws1) Fe
e02| N3 | &1 T —| —| —=|e1|ce| — | — | — {21 kNK| — | DL vecivTal E2 | |eLs2[sPD[A/c




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter F1-67
'i?‘erminals Trouble Condition STD voltage
No voltage IG SW ON 10-14V
EFI Main Relay ECU
Fusible Link Fuse '
OO -0/ +B
MAIN 0.85R EFI 15A
Ignition Switch
Fusible Link
o0 AMZ; 1G2 Fuse +B1
AM2 30A IGNN 1cOA
E1
Fl4365

ECU

, L__T =
| DDDEIDDDEIDDEI E 00000
0DRO000000C00 :IEIDDDD UDUU

DUDD

Fl4313

00000000200

1 == == —J
000000000
000000000000 IBD0D00GY!

Fi4314

ECU

®

0ODOD000CYJI00000

EEDDGUUDDGDD? ﬁDD 000 EE
0D DDDD

Fi4315

®There is no voltage between ECU terminals +B (+B1) and E1.

(1G SW ON)

@ Check that there is voltage between ECU terminal +B (+B1) -

and body ground. {(IG SW ON)

NO OK

ground.

@ Check wiring between ECU terminal E1 and body

OK

Try another ECU.

BAD

}

Check fuses, fusible links and
ignition switch.

Repair or replace.

BAD

OK

i

Check EFl main relay.
(See page Fi-134)

Repair or replace.

BAD

OK

Replace.

Check wiring between EFl main
relay and battery.

BAD

Repair or replace.




F1-68 EFlI SYSTEM — Troubleshooting with-Volt/Ohmmeter

No.| Terminals Trouble Condition : STD volt.:.;ge
2 BATT — E1 No voltage - 10-14vy |
ECU‘W&
Fuse BAT
OO )
STOP 15A T

Fusible
Link ALT 100A

-
T _|Battery
‘ 1 2
. = - —
® (@) There is no voltage between ECU terminals BATT and E1. ;
ECU ' BATT| - '
= =)
e aalsamaluuly DBBBBEKB_E&W?DDDDD @ Check that there is voltage between ECU terminal BATT and

Voltmeter E1 body ground. y
W WM NO oK ;

i @ Check wiring between ECU terminal E1 and body;
' ground. o
: Fl4316 OK BAD —
1 :
— - ® Try another ECU. Repair or replace
ECU BATT -

BBBBBEBBBEB[ amumunnn JEJDEIDD - BAD

Voltmeter Check fuse and fusible link. - Replace.
ok

o N

; f ‘ -BAD - 4

O+8 Check wiring between ECU

i replac
terminal and battery. Repair or rep ;

FI4317 A

0500000000 CIDUDD [u]
DRO0000CCO0E 0000000 .:ll:l!:!lfll’."_J

l ! : ECU"

’ Fl4315




"EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-69
. Trouble Condition STD voltage
Throttle valve open 45 —-55YV
: Throttle valve fully closed 0.5V or less
No voltage IG SW ON -
Throttle valve fully open 35—-55V ..
- E2 - 45—-55V
ECU
Throttie Position Sensor
FI0485

- ECU

I
3000000008000
I CO0000U000UC

00000

e IDL - E2

@ There is no voltage between ECU terminais IDL and E2.
(1G SW ON) (Throttle valve open)

@ Check that there is voltage between ECU terminal +B (+B1)
and body ground. (IG SW ON)

ECU

il == ==
[N00D00000C00R|EPDC0000 [m[m]
{LJLILJUL UULIL!UULIEI/DDDDDD 00

Fl4314

NO oK

ground.

Check wiring between ECU terminal E1 and body

\

Refer to +B — E1
trouble section {No.1).
(See page FI-67)

BAD

'
Repair or replace.

BAD

OK

Repair or replace.

®

Feeler Gauge

Check throttie position
®

sensor. (See page FI-127)

BAD

BAD

'

OK

Repair or replace
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

OK

i

Try another ECU




FI-70 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter
o @ There is no specified voltage at ECU terminals VTA and Eak
ECU A (1IG SW ON)
DDDU%]DDDD D -
(O000000000000)0000008
Voltmeter ‘
) \3/ @ Check that there is voltage between ECU terminal +B (+B
O_O / and body ground. (IG SW ON)

00

F

NO oK

Voltmeter

ECU

/

==
0000000000
0000000YJ00)

[ =)
300000000008
000000000000

14319 Check wiring between ECU terminal E1 and bog

@ ground.
BAD
Repair or replace;;:
+B .
Refer to +B — E1 trouble BAD | Reoair o nce.
section (No.1). (see page FI-67) pair or replace.
oK T
nas1s ® Check throttle position sensor. | BAD Repair of repl
(See page FI-127)- P place:
oK T
Check wiring between ECU and BAD Repair. or repl I
throttle position sensor. P pécﬁ
A
Try another ECU.

Voltmeter |

e VCC — E2

|
@ There is no voltage between ECU terminals VCC and E2. }
: (IG SW ON) |

| ?

ECU VCC
| 1L ﬁ (]
- [COCO000E ]LlLll_]Lj EDD ] } [A000C
1 {DDDUULILIL._.]UUUL p00D| QJUULE,‘\

&2

Check that there is voltage between ECU terminal +B (+B1) ar
ground. (iG SW ON) ' ‘ |

OK NO

4
|
|

FAs20 Refer to +B — E1

Check throttie position trouble section (No.1)

Feeler Gauge @ :

senso‘r. (Seg. vpage FI-127) (See page FI-67)

‘ BAD | OK
, . \

Check wiring between ECU and
throttle position sensor. :
{ oK BAD
Repair or replace
wiring.

et

Repair or replace

Try another ECU.

F14869




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter F1-71

Trouble Condition STD voltage

L - No voltage IG SW ON : 10-14V

Ignition Switch

AMZ IG2 _ ECU

Fusible
Link §AM2 30A

Injector

Fl4928]

@ @ There is no voltage between ECU terminals No.10 and/or
No.20 and EO1 and/or EQ2. (IG SW ON)

No0.20 ECU

ZI_T)(—E:':LEE'@ )
2000000000000
DB0DD00LI08000000 DDDD@{ -
Check that there is voltage between ECU terminal No.10

@ and/or No.20 and body ground.
NO oK

‘ Check wiring between ECU terminal EO1 and/or
Fi4322 EO2 and body ground.
® oK - BAD

\
Try another ECU. Repair or replace.

DD 000DGEOCCCOB0IR0000
DDDDDDDDDEIE 0003000k

Check fuse, fusible link, ignition BAD
switch and starter relay.

Repair or replace.

OK
Fi4323 @ Check resistance of magnetic coil in each injector.
STD resistance: Approx. 13.8()
Ohmmeter @ oK BAD
: . )
Replace injector.

Check wiring between ECU BAD
terminal No.10 and/or No.20 and Repair or replace.
battery.

F14578




Fl-72 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

{No.| Terminals Trouble Condition : STD VOIﬁ%
5 W — E1 No voltage No troql.a_le { CH.ECK ENGINE’’ warning light off) 10 — 14%\&,
and engine running. 4\

From Fuse ] @ s W

— P N\O——— O ~
Ignition 1G1) GAUGE 7.5 A | "CHECK ENGINE”" |

Warning Light

Combination Meter -[‘ E1

=

@ _ @ There is no voltage between >ECU termihals W and E1.
{I1dling)
ECU :
| UDDDDEIDDDDD DDDDDD 2
) D DDEIDDDDDDE DDDDDEID JE]EI El &
Voltmeter E1 ® Check that there is voltage between ECU terminal W and -4
body ground.
NO oK
Check wiring between ECU terminal E1 and bo3
isze @ ground. . . . =
® 0K BAD 7
ECU S : —1
Try another ECU. . Repair or replact
: R ﬂﬂﬂﬂﬂﬂ@[ﬂ?%ﬁ?ﬁ%&%ﬁﬂ =
Voltmeter
= Sl Check GAUGE fuse and ‘“CHECK ENGINE"”
O:C N\ ‘ as warning light.
= ﬂ oK BAD
1
2 : FI14325 : Repair or replace.
' ' Fuse blows again
Check wiring between ECU | BAD | . ' 1
. Re or replac
: D 8 DBEBE%P]?EETEDDUDLEE‘DDDUR terminal W and fuse. ' ' pair of P |
Ohmmeter : ‘
i
i
!‘ 4 Fl4315
|




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-73
erminals Trouble Condition STD voltage
>iM — E2 33-39V

PlM No voltage 1IG SW ON -
cCc — E2 45—-55V .
ECU
G
E2 g2
PiM PIM
vee JHVCC
Vacuum Sensor
<Manifold Absolute)
Pressure Sensor
’E1
~—

—

' FI5346

@ There is no voltage between ECU terminals PIM or VCC and E2.

(1G SW ON)

'

@ Check that there is voltage between ECU terminals +B (+B1)

and body ground. (IG SW ON) .

ECU

12008000C

0008000

J000G([EO00000R)C00
Juuu%]ﬂﬂﬂﬂ[: 00

Fl4314

OK

J

NO

1

Refer to +B — E1
trouble section (No.1)
{See page FI-67)

@ Check wiring between ECU terminal E1 and body ground.

OK
]

‘Check vacuum sensor.
(See page Fi-140)

paimeter

5 ]

ECU _

;DDDDDDI:IDDDD
%DDDDUDGDE DDDUDU

ﬁl

E1

7

Fl4315

BAD
! :

Repair or replace.

'BAD oK
- -
_Replace vacuum | Check wiring between ECU and
" sensor. ’ vacuum sensor.
OK BAD

Try another ECU.

Repair or replace.' _




Fi-74 EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

No.| Terminals Trouble Condition STD V6I
7| THA-E2 No voltage IG SW ON Intake air temperature (2:;;) R
' ECU
intake Air Temp. Sensor <(+B (+B1)
JTHA QTHA
—CRrD— QE2
— | v
)E1
I

@ @ There is no voltage between ECU terminals THA and E2. ;
(IG SW ON) ’

- ECU

= [_I
{100B0CO000000HIPOCOCED
D0D0DO00000L[J00000

Voltmeter \E2 @ Check that there is voitage between ECU terminal +B (+B1
\V/ W and body ground. (IG SW ON) ;;
o OK NO l

O
[e]e)

W+
. ECU +B1
| ==
00000000D00GINO00000RIFA000)
!DD%DDDEIDDUUE lCIDDDDDUD{@JDDDD

Voltmeter N ' | ok BAD ‘
. W W\“{ ® Check intake air temp. sensor. ' Repair or replé

(See page FI-139)

" Check wiring between ECU terminal E1 and
body ground. '

F14313 BAD oK
Intake Air Temp. Sensor - @ Replace intake Check wiring between ECU and
= air temp sensor. intake air femp. sensor. -
OK BAD
A S

' Repai |i
Try another ECU. Repair or rep

wiring.

_—_

=

Fi48g2




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-75
é,mif,,ms Trouble Condition STD voitage
'—E2 | No voltage IG SW ON Coolant temperature 80°C 04-07V
(176°F)
ECU
Water Temp. Sensor <(+B (+B1)
LHW THW
E2 —o0F1
E2

Fi3572

® There is no voltage between ECU terminals THW and E2.
” (1IG SW ON)

ECU

| =
0000000a000GH0

‘ OS00 y
DOD0000000GL|(0000000

@ Check that there is voltage between ECU terminal +B (+B1)
and body ground. (IG SW ON)

OK

NO

Refer to +B — E1
trouble section (No.1)
(See page FI-67) .

Fl4327

" ECU

{IA0000000000OH/ECC0!
000000000000 DDDBBBD BBD

"Check wiring between ECU terminal E1 and body ground.
OK BAD

Check water temp. sensor
(See page FI-138)

Repair or replace.

|®

BAD OK

7

Fl4314

Replace water
temp sensor.

Check wiring between ECU and water
temp. sensor. ‘

hmmeter

BAD

Water Temp. Sensor. 0K

Repair or replace.

Try another ECU.

F14260




FI-76 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No.| Terminals Trouble Condition . STD vol

9 STA — E1 No voltage Cranking

Fusible Ignition Switch

Link
AM1
—Qho— ST1
AM1 40A : R
Starter
Fusible
Link § ALT 100A
STA

' (Terminal 50)
Battery! To circuit Opening Relay -

@ @ There is no voltage between ECU terminals STA and E1
{IG SW START)

FAw

00 DDDDDDD nﬂn
(o] DDDDDDDDEIE DDEIDDEIU 120000

Voltmeter . Check starter OK Check wiring between ECU tef
W W operation. STA and ignition switch termina
BAD oK BAD .

Repair or ref:

ILI'-' Q

Fl14328

ECU Check wiring between ECU terminal E1 and

WDUDWF%T ‘q{ - . body ground.

(D0R000000000C)W2000000yJ008a0!
Ohmmeter : - | OK : BAD: 4
Y

» : Try another ECU. ' Repair or rep
2 . - .- EE o
o o - BAD J
Chegk f.tx.snble llpk, battery, wiring Repair o ré
a F14315 and ignition switch. S i

. ‘] . - . - -—
i P : oK . - - j
L Voltmeter ® : L

@ Check that there is voltage at STA (50} terminal of starte
(IG SW START) STD voltage: 6 — 14V

Starter

oK NO o |
Check .wiring between ignitlon.s‘

Check starter. terminal ST1 and starter termin
STA (50). - |

Fl4915 . . . . J
|
|
|




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-77

Trouble Condition STD voltage
No voltage Idling : 0.7—-10V
Ignition Switch ECU

()

—AMZ 162

To tachometer
—>.
Fusible % AM2
ink 30A Ignition Coil
Igniter
IGT
) IGF

I E—‘kﬂ

FI5163

' @ ' @ There is no voltage between ECU terminals IGT and E1.
(1dling)

IGT

= [ -
3000000RINDBOD0DRIN00G
ORORO0000000/00000000MINa000

O Check that there is voltage between ECU terminal IGT and body|
ground. (Idling)

NO OK

@ Check wiring between ECU BAD Repair or
Fia329 terminal E1 and body ground: | - ‘replace.
o ECU =i
- | ERE R Try another ECU.

JGT W ; :
. . . age BAD
. Ch.eck fusible link and ignition F\‘_epail_’ o replace.

ol— ) ' ‘ switch.

} OK
BAD —

Fi4330 Check distributor. {See page |G-14)— Repair or replace.

OK
ECU .. BAD
= Check wiring between ECU and .
|
Fum FGBBEBBWME{ | battery. o Repair or roplace.

' - BAD .
Check igniter. (See page 1G-10) Repair or replace.




FI-78 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD Volt;
11 A/C — E1 No voltage Air conditioning ON 10 — 14

ECU
)
To A/C . .
Amplifier QA/C

)

A/C Compressor

.

®

®

There is no voltage betwéen ECU terminals A/C and E1.

(Air conditioning ON)

==
Tau Jggaa@{

\

A/C ®

Check that there is voltage between ECU terminal A/C and
body ground. )

FI4331

Voltmeter

ECU

DDDDDDUDDD

‘ EIDDDDDDDDDDD JEBEBEDD{[J%UDW

+|

0000

NO OK

ground.

@ Check wiring between ECU terminal E1 and b

oK

Try another ECU.

BAD 1

Repair or repla‘

I

Fl4332

Ohmmeter

EC

C

®

@
DD DOOOO00!

DDDDDD
D DDDDUEIE DDDDDDD

DDEICI

DDDDD

Y

| Check wiring’
Check ; OK between ECU'
eck compressor running terminal A/C
NO amplifier. !‘
| BAD ]
—
Repair or rep!
\
—
; BAD L
Chec.k‘ that there is voltage between Repair o repd
amplifier terminal and body ground. : !
oK 1
1
BAD —

Check wiring between amplifier
and ECU or compressor.

Repair or Rep

\
|

F14315

J




EFl SYSTEM — Troubleshooting with Voit/Ohmmeter = = Fi-79

Terminals of ECU
(4A-GE w/ Air Flow Meter)

c

Terminal Name Symﬁol fefminal Name
POWER GROUND T CHECK CONNECTOR
POWER GROUND ox1 OXYGEN SENSOR
INJECTOR KNK KNOCK SENSOR
INJECTOR THW WATER TEMP. SENSOR
ECU GROUND IDL THROTTLE POSITION SENSOR
VSV (IDLE-UP) THA INLET AIR TEMP. SENSOR
IGNITER VCC THROTTLE POSITION SENSOR_
DISTRIBUTOR VS AIR FLOW METER
DISTRIBUTOR VTA THROTTLE POSITION SENSOR
DISTRIBUTOR vVC AIR FLOW METER
IGNITER ACT A/C AMPLIFIER
VSV (EGR) STP STOP LIGHT SWITCH
STARTER SWITCH SPD SPEED SENSOR
VSV (FPU) A/C A/C COMPRESSOR
OXYGEN SENSOR HEATER BATT BATTERY
CHECK CONNECTOR A\ CHECk ENGINE WARNING LIGHT
SENSOR GROUND +B1 EFI MAIN RELAY
OXYGEN SENSOR +B EFI MAIN RELAY
% oxt] — [l vs | vel factlste] - | - parjest].
T [knk| - fiLjveclvtal e2 || - [sPojarc| - | w |+B

Fi4265




F1-80 ’ EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

Voltage at ECU Wiring Connectors

(4A-GE w/ Air Flow Meter) | &
Kz. Terminals STD voltage (V) Condition Seem
B = 10 - 14 Ignition SW ON | "
- - nition K
+B1 ¥ g 8
2| BATT -E1 10 - 14 - Fl-g
IDL - E2 10 - 14 Throttle valve open
01-10 Throttle valve fully closed
3 VTA - E2 Ignition SW ON FI83
' 4 -5 Throttle valve fully open —
VCC - E2 45 - 55 -
;
Y
VC - E2 45 -55 - =
20-55 Ignition SW ON | Measuring plate fully closed
4 - - FIigE
VS - E2 6-9 Measuring plate fully open
2-8 "~ Idling
No.10  EOT 5
5 - 10 - 14 Ignition SW ON “FI-8
No.20 EO2 : -
6 W - E1 10 —14 No 'frouble (. CHECK ENGINE"’ warning light off) and Fl.8
engine running q
7| THA -E2 20-28 Intake air temp. 20°C (68°F) FI8
: : Ignition SW ON -
8| THW -E2 | 04-07 ‘Coolant temp. 80°C (176°F) Fi:8
9 STA - E1 6-14 Cranking FIg
10| 16T - E1 07 -10 Idling FI-9
11|  A/C - E1 10 -14 Ignition SW ON |  Air conditioning ON FIg
ECU Terminals
e ] - | - [Ycl - |- | - Jo@| ne |1or sTajeeul] ve | @ Joxs Z Fowfmra] vs|ve] factiste| - | - [earrj+si
EQ2 ';8 E1] ~ |IGT}| - | — e GOJ|EGR| — HT1 E21] T IKNK} — |IDL|VCC|VTA] E2 - |SPDIA/C| - | W +é




am EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-81
Trouble Condition STD voltage
No voltage IG SW ON 10-14V
EFI Main Relay ECU
Fusible Link Fuse [ 1
A0 +B
MAIN 0.85 R EFI 15 A
ignition Switch
Fusible Link,
! AMZ 1G2 Fuse +B1
AM2 30 A IGN 10 A
E1
+ J:, N
Fi4365

ECU +B1
== @l_ﬂwﬁ
A00000000000GIEC000L0)
OORCO00C0000L [DDUDDDDD al

Fl4313

ECU

| =) @\WF@
1200000 DEIDDEIEI? FDJD COQHEI00N
D000000D000C)H 300000000

W“
/,
/

Fl4314

®

(IG SW ON)

There is no voltage between ECU terminals +B (+B1) and E1.

@

and body ground. (IG SW ON)

Check that there is voltage between ECU terminal +B (+B1).

NO OK

®

ground.

Check wiring between ECU terminal E1 and body

OK -

\
Try another ECU.

Check fuses, fusible links and

BAD

Repair or replace.

BAD

ignition switch.

OK

|
Check EFl main relay.

Repair or replace.

BAD

(See page FI-134)

®

=) @I @
DDDDDDDDDDD 00000060000
o] DDDEIDDDDE GDDDDDDD EII:IEID

Fl4315

OK

Check wiring between EFI main

Replace.

BAD

relay and battery.

Repair or replace.




F1-82 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter
No.| . Terminals ~ Trouble Condition STD voltag
2 BATT — E1 No voltage - 10-14y
ECU’
Fuse
e O O—— —0OBATT
STOP 15 A
Fusible
Link ALT 100 A
L
T |Battery
-i-_ r)E1
_ ® (@ There is no voltage between ECU terminals BATT and E1.
ECU BATT
R ,
B e e e— m— Check that there is voltage between ECU terminal BATT an
Voltmeter @
body ground.

vy

FI14316

NO OK

@ ground.

Check wiring between ECU terminal E1 and

oK

Voltmeter

—

ECU

=)
DDDC000000GR00

S Ta el WS
HODOND0000AC)| 00000000000

)

BATT

¥k

Y

Fl4317

Ohmmeter E1

ECU

®

=) ==
000 0000DA0RIOB0R0OR OO0
D¥UDDUDDDDE 000080u0! JDEIDDW

4

)

F14315

Try another ECU.

- Check fuse and fusible link.

BAD

Repair or repl%

OK
Y

Check wiring between ECU
terminal and battery.

BAD

Replace. 1

| BA

P

Repair or repk

—_— e




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter , FI-83

.. Trouble . Condition STD voltage
' Throttle valve open 10—-14YV
Throttle valve fully closed 01—10V
No voltage IG SW ON
} . . Throttle valve fully open 4-5V
cc - E2 ' - : 45—-55V
ECU

Throttle Position Sensor

\ E2
T 2 \bL
T IVTA

VCC

FI0485

@ e |IDL-E2

ECU @ There is no voltage between ECU terminals IDL and E2.
Fmﬁ%mm HOSHAD (IG SW ON) (Throttle vaive open)
0000C000000CHDR00H00)

‘ DL

® Check that there is voltage between ECU terminal +B (+B1)
and body ground. {IG SW ON)

NO . oK

Fi4318

Check wiring between ECU terminal E1 and body v
@ ground.

ECU

] = = @jﬁl
[I2000000000000|RDCCD00DG|RO00
l{UULIUL 000 JUUUI./HEDDDDDD 00

AW'I

BAD

Repair or replace.

Refer to +B — E1 BAD _
trouble section. (No.1) Repair or replace.
(See page FI-81)

Fi4314 OK

Feeler Gauge (3 ® Check throttle position - BAD
- sensor. (See page FI-127)

BAD OK

Repair or replace Check wiring between ECU and
throttle position sensor. throttie position sensor.

OK

1

Try another ECU




Fi-84 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

e VTA—E2
f There is no specified voltage at ECU terminals VTA
ECU \VTA @ P g and E2

. = =0 (1IG SW ON)
| 00000000001 oag - %
) (EDUDDDDDDDDDEM@DDDDD M
Voltmeter £5 o ‘?
] _ } @ Check that there is voltage between ECU terminal +B (+B1)
. ! and body ground. (IG SW ON)

NO oK
Fl4319
Check wiring between ECU terminal E1 and body
@ ground.
ECU BAD

ICD0C —lﬁ 1000¢ F‘%\ﬂﬁl@ ;
(00C000000000L){20000000) .
| Voltmeter ‘ - +B1 Repair or replacg

»
‘ : Refer to trouble section (No.1) BAD Repair o |
t (See page FI-81) - P rrep ac%

: oK

7 Fi4314 }
® Check throttle position sensor. BAD Repair or repl
(See page FI-127) P P ac?

OK

Check wiring between ECU and BAD
throttle position sensor. ’

oK

Repair or replagé

Try another ECU.

@ e VCC-—E2

ECU

(@) There is no voltage between ECU terminals VCC and E2.
(IG SW ON) | .

|
130 0000000000L

[a]n]
1108000000000 (um[n[n]

=
_ 2000004 S
Voltmeter E2 : g‘.
VW Check that there is voltage between ECU terminal +B (+B1) !
and body ground. (IG SW ON) =

oK NO

Refer to +B — E1 W
trouble section: {No.1)
(See page Fi-81)

)
BAD | OK ‘

\ \ I

Check wiring between ECU and throt#
position sensor.

@ Check throttle position
sensor. (See page FI-127)

Repair or replace.

oK BAD \

- |
Repair or replac

Try another ECU. .
FI4869 - wiring.
|

' . W




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-85

éi{rerminals Trouble Condition STD voltage
& vc E2 : - 45—-55YV
1 N | 1G SW ON Measuring plate fully closed 20-55V
o voltage
- VS -— E2 Measuring plate fully open 6—-9V
Idling 2-8V
o ECU
il
5 §oe v ©
' ° |g2
. VS
/' : ]L VC
(3 VB
‘———0

Air Flow Meter

Fi2581

@ @ There is no specified voitage at ECU terminais. VC or VS and
E2. (IG SW ON)

r—

= |'EcU___ - vs\\Vve

000000000000|:20000 0000
D0000000000C) D000, 0000

‘B2 ) Check that there is voltage between ECU terminal +B (+B1)
V / and body ground. (IG SW ON) .

OK NO
'

| 55T

Refer to +B — E1
FI4921 : trouble section {No.1)
(See page FI-81)

ECU
- 500500000000 J““”””“LJ-EJE‘DDD L} Check wiring between ECU terminal E1 and body
v g[tmeter +B1 ground. .
OK ' BAD

@ Check air flow meter.

(See page FI-120) Repair or replace.

Fla314 BAD . oK
Replace air Check wiring between ECU and air
Air Flow Meter flow meter. flow meter. A
| = =2 5 e o | oK : BAD

Try another ECU. Repair or replace.

,/l‘ \\\'
syl "
“ervranr?

FI5055




FI-86 EF! SYSTEM — Troubleshooting with Volt/Ohmmeter.

No.| Terminals Trouble Condition o "STD vol
No.10 EO1 '
5 | No.2o “E02 | Mo voltase IG SW ON 10~ 14,

Ignition Switch

AM2 IG2 ' ECU e

Fusible
Link %AMZ 39 A

Injector

Battery

® ® There is no voltage between ECU terminals No 10 and/or b
No.20 and EO1 and/or E02. (1G SW ON)

ECU

S|

DO0OG]0 I
JEIDDDD 100000

Voltmeter @ Check that there is voltage between ECU terminal No. 10

and/or No. 20 and body ground.
NO oK

ay

5 Check wiring between ECU terminal EO1 and/o
’ Faazz EO2 and body ground.

oK "I BAD "

‘ R
Try another ECU. Repair or replé

1
Check fuse, fusible link, ignition
switch and starter relay.

oK

OK

Repair or repla

Fl4323 @ Check resistance of magnetic coil in each injector. -
STD resistance: Approx. 13.8 ()

* Ohmmeter ® oK _ BAD

Replace. inject!

Check wiring between ECU ;BAD - ;
terminal No.10 and/or No 20 and Repair orRep!

battery.

F14578




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-87

rerminals . Trouble Condition STD voltage

No trouble ("CHECK ENGINE’’ warning light off)
and engine running.

W — E1 No -voltage 10-14V

ECU

. | ® W

+—N C
on rll r
1 GAUGE 75 A CHECK ENGINE
ch (G1) Warning Light

Combination Meter r E1

@ @ There is no voltage between ECU terminals W and E1.
(i1dling)

Fl0728|

ECU

SO0 H J000L DDDUDD 0000
0QCDDC00000C0 JEIDDDDDD 000D

meter V

@ Check that there is voltage between ECU terminal W and

body ground.
NO oK
@ Check wiring between ECU terminal E1 and body
fasas ground.
@ OK BAD
ECU -
Try another ECU. Repair or replace.

0000L u nn 0000000000000
00000000D000CIe0000000)JO00RE0

Check GAUGE fuse and ““CHECK ENGINE""
warning light.

oK' BAD

7. . FI4325 Repair or replace.

Fuse blows again

=] Check wiring between ECU BAD .
DDDDI:IEID[JDDD UEIDDE!EI . Repair or replace.
0 mmmununuc aunnnnnn JDEICIUD terminal W and fuse.

Fl4315]




FI-88 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition

7 | THA-E2 No voltage IG SW ON Intake air temperature f':sfn

o0
S
[\ .5
o (+B1)
© THA

Intake Air Temp. Sensor E1
(Air Flow Meter)

' : @ @ There is no specified voltage between ECU terminals THA
(" ’ E2. (1G SW ON)

ECU

= =1
|[D5G000000000LHEPoO00s0
EDDDDUDEIDDUDE (\]DDDDDD 00000 -
Voltmeter E2 @ Check that there is voltage between ECU terminals +B (+B
\I/ W _ and body ground. (IG SW ON)
. OK NO

: : ' Refer to +B — E1 ;
‘ . Fas2e trouble section (No
- (See page FI-81).

[eYeYeXe)

- ECU

‘ =)
(T urania[x 2l
DO0000000000A0!

Voltmeter W
/

Check wiring between ECU terminal E1 and body ground.
- OK ~ BAD

@ Check intake air temp. sensor.
{See page FI-120)

BAD OK

. Replace air flow _ Check wiring between ECU an
@ ~ meter. intake air temp. sensor.

Air Flow Meter ' v oK - BAD

. Ohmmeter

Try another ECU. _ Repair or repld

FI0330




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-89
erminals Trouble Condition STD voltage
HW —E2 | No voltage Igswon | Ceolant temperature 80°C 04-0.7V
(176°F)
ECU
Water Temp. Sensor (L-l-B (+B1)
—_—
(,LTHW (FTHW
— AN QE2
L
E1
FI3572
@ @ There is no voltage between ECU terminals THW and E2.
(IG SW ON)
ECU THW

100K

180000 ]l—l

LlLlUL

@
DO0DOUGT DDDDDDD JDDDU

S W

F14327,

Check that there is voltage between ECU terminal +B (+B1)

@ and body ground. (IG SW ON)

oK

-~ ECU

OO0

|| ] u 000L DDDD E%
{LIL!LJUL 00000000 DEIDDDDCI 300

Bl

Fl4314

. NO

Y
Refer to +B - E1
trouble section (No.1).
{See page FI-81)

Check wiring between ECU terminal E1 and body ground.

OK

BAD

{See page FI-138)

@ Check water temp. sensor

Repair or replace.

BAD
)

A Replace water

®

temp sensor.

OK

Check wiring between ECU and water
temp. sensor. :

OK BAD

Try another ECU..

Repair or replace.




FI-90 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter
No.| - Terminals Trouble Condition §TD VOlt‘aé
9 STA — E1 No voltage Cranking 614y
ol
Fusible Ignition Switch ECU
Link
AM1
—afo ST1 ]
AM1 40 A —0 STA
Starter
Fusible A
Link § ALT 100
STA
{Terminal 50)
To Circuit Opening Relay
Battery E1
@ @ There is no voltage between ECU terminals STA and E1. 3
(IG SW START)
ECU STA
L -\ = [==]]
(NOOODO0oo0; IHTIDDDDWDDDD 1 .
00QO0000D0000K000000GI00000 ;:
Voltmeter E1 Check starter OK Check wiring between ECU termi
W - operation. STA and ignition switch terminal
BAD OK } BAD -
Replace inject
F14328 —
ECU @ () Check wiring between ECU terminal E1 and -
DDDD%M‘TI%‘]D %‘ﬂl body ground. :
AOROND000000E) auunuunnﬂfaiuuuun
Ohmmeter E1 oK BAD-
Try another ECU. | Repair or réﬁl?
- . . BAD V.
Chec?k f_l{Slble h.nk, battery, wiring Repair or rep!
4 Fa1s| and ignition switch.
oK :
Voltmeter ® . '
® Check that there is voltage at STA (50) terminal of startg%
: < -] (IG SW START) STD voltage: 6 — 14V R
Starter O+O —
: < N j
Tar ° | NO )
0Q¢ —
= Check wiring between ignition swit
c STA Check starter. terminal ST1. and starter terminal
{Terminal 50) STA (50).
—_— \
|
Fl4916




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter : _ FI-91

rerminals Trouble i : Condition _ STD voltage
16T — E1 No voltage Idling : , 0.7—-10V
Ignition Switch ECU
AM2
— 1G2
To Tachometer
— -
Fusible %AMZ ,
Link S0A Ignition Coil
igniter
v IGT
T
Battery { i IGF
T L—t E1

¢

FI5S163

@ There is no voltage between ECU terminals IGT and E1
(1dling)

g

c— @
100001 DDDU |
.]L]DL Ll[_l JUUUD

' E1
@ Check that there is voltage between ECU terminal IGT and body
ground. (ldling)

NO OK

@ Check wiring between ECU BAD Repair or

Fl4329

terminal E1 and body ground. replace.
, K
ECU @ . ©
EBEE”BBBBEBH: DEBEBBBDTEHBPJD@{ Try another ECU.
JAGT
— Check fusible link and ignition Repair or replace.
switch. v
OK
7 - — — BAD
FI4330 Check distributor. (See page 1G-14) Repair or replace.

OK

‘ECU - ® ‘

Check wiring between ECU and BAD

DDDDDDDE]EIDD DDDDDD DEID

DDDDDEIDDE amuuuu A0000 Repair or replace.

|Lc1

battery
' OK

' BAD

Check igniter. (See page 1G-10) Repair or replace.

Fi4315




F1-92 EFl SYSTEM - Troubleshootihg with Volt/Ohmmeter

No.| Terminals Trouble Condition STD vo
1 A/C — E1 No voltage Air conditioning ON 10 - 14
ECU
o )
To A/C
Amplifier * —OQA/C
: ——0E1
5 A/C Compressor
I
@ @ There is no voltage between ECU terminals A/C and E1.
ECU — {(Air conditioning ON)
£00000000a00 DDD DDD W
0 DDDDJDDD%E DDDEI
Voltmeter E1 2
i @ Check that there is voltage between ECU terminal A/C and
body ground.
NO - OK
Check wiring between ECU terminal E1 and b
F14331 @
ground.
® oK S BAD 1
ECU - - ) ——]
/m[a]i] u u i u i ﬂFJ’DDDD‘_ﬂ?ﬁ% Try another ECU. Repail’ or repla
DO00B00000000)I000Re0 [u[s] —
Voltmeter A/C
N
Check wiring:
A chadk ) OK" | between ECU
eck compressor running terminal A/C
4NO 4 amplifier. -
7 FI4332 BAD ..
1 ® . Repair or relrnrll1
: L
» ECU , : ‘
’ DDDD%]DDDD [s|uinin/ain]
o 00O00000E anuuumun JDDDDD U ——
Ohmmeter E1 Check that there is voltage between BAD Repair or re§i|
amplifier terminal and body ground. : J
: ' oK
i Al 3 i
i . . BAD
Check wiring between amplifier Repair or Req
¥ and ECU or compressor. |
" 7 FI4315

—
\
|
\




F14333,

EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-93
Check Connctor
From EFl Main Relay
Oxygen Sensor
! FYVAVIVRY e
Oxygen Sensor
P Heater EN dHT
0 SoX®
= —
FI5171
@ I@ There is no voltage between ECU terminals VF and E1.
ECU \ VF Check that there is voltage between ECU terminal VF and body
I IUI u}ﬁ ln 0L “Fﬁ\ﬂj{dﬁﬁl ground.
= = NO § OK
Check wiring between ECU terminal E1 and body
ground.
} OK } BAD
L Try another ECU. ' l Repair or replace.j

BAD
| Is air leaking into air intake system?

|

SST

EM7502
EM7501

Repair air leak. |

§ OK
BAD
I Check spark plugs. I—'[ Repair or replace. I
¥ OK
Check distributor and ignition . BAD Repair or replace.
_system.
OK
‘ BAD . -
I Check fuel pressure. i———L Repair or replace. |
OK
‘ BAD
l Check injector I—-| Repair or replace. l
OK .
! _ Bap
I Check cold start injector.® l———l Repair or replace.j
1 0K BAD
Check vacuum sensor. J-—.{ Repair or replace. |
{ OK oK ’
I@ Check operation of oxygen sensor. J———I System normal. l
§ BAD
Check wiring between oxygen BAD Repair wiring.
sensor and ECU connector.

1 OK

Replace oxygen sensor.

Rich malfunction
only



Fi-94 EFl SYSTEM — Fuel System

FUEL SYSTEM

Fuel Pump

OUTLET
f Check Valve

Relief Valve

Bearing

OUTLET INLET

Armature

Magnet

o\
e

Bearing

Impeller

EFl EFI Main Relay -

AM2 10A (AE)
7.5A(AT)

ST1 Circuit Fuel Pump
FL —t= — Opening
AM2§ AM1 § 5 +B |Relay

30A J 40A (AE, AT180)

0 6OA (AT171)

3 FL

ALT

100A (AE, AT180)
80A (AT171)

Fuel Pump Switch
(Air Flow Meter)

Nutral
Start
Switch

To ECU
{w/o Air Flow
Meter)




EF1 SYSTEM — Fuel System FI-95

EM7504

EM7503

Cold Start
( “Injector Connector
—

ON-VEHICLE INSPECTION

1.

CHECK FUEL PUMP OPERATION
(@) Turn the ignition to ON.
HINT: Do not start the engine.

(b) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
LOCATION: See page FI-133

(c) Check that there is pressure in the hose from the fuel
filter.

HINT: At this time, you will hear fuel return noise from
the pressure regulator.

({d) Remove SST from the check connector.
SST 09843-18020
(e} Turn the ignition switch to OFF.

If there is no pressure, check the following'parts:
® Fusible links

® Fuses

@ EFl main relay

® Circuit opening relay
@ Fuel pump

® ECU

® Wiring connections

INSPECT FUEL PRESSURE
(a) Check that the battery voltage is above 12 V.

(b) Disconnect the cable from the negative ( — ) terminal
of the battery.

(c) Disconnect the wiring connector from the cold start
injector.




EFl SYSTEM — Fuel System

0
Fl4588

Fl4237
FI4586

EM7504

{d} Put a suitable container or shop towel undéf\ ,
start injector pipe. :

(e) Slowly loosen the union bolts of the cold start ;
tor pipe and remove the bolts, cold start injecto
and four gaskets. ‘

() Drain the fuel from the delivery pipe.

(g) Install SST (pressure gauge) to the delivery pip w
new two gasket and union bolt.

SST 09268-45012

Torque: 4A-FE 180 kg-cm (13 ft-1b, 18 N'm)
4A-GE 150 kg-cm (11 ft-Ib, 15 N'm)

(h) Wipe off any splattered gasoline.
() Reconnect the battery negative ( — ) cable.

() Using SST, connect terminals +B and FP of
check connector. :

SST 09843-18020
LOCATION: See page FI-133




EFl SYSTEM — Fuel System ; F1-97

F14235
F14584|

EM7503

Fl4236
Fl4585

{kl  Turn the ignition switch ON.
()  Measure the fuel pressure.

Fuel pressure: 2.7 — 3.1 kg/cm? I
(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

{m) Remove SST from the check connector.
SST 09843-18020

(n) Start the engine.

(o) Disconnect the vacuum sensing hose from the fuel
pressure regulator, and plug the hose end.

(p) Measure the fuel pressure at idling.

Fuel pressure: 2.7 — 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)



FI-98 EFl SYSTEM — Fuel System

4A-FE » (g) Reconnect the vacuum sensing hose to th;
pressure regulator. '

(N Measure the fuel pressure at idling.

Fuel pressure: 2.1 — 2.6 kg/cm? ‘
(30 — 37 psi, 206 — 255 kPa)

If pressure is not as specified, check the vacuum sep

hose and fuel pressure regulator. ;

(s) Stop the engine. Check that the fuel pr
remains 1.5 kg/cm? (21 psi, 147 kPa) or more
minutes after the engine is turned off.

If pressure is not as specified, check the fuel:
pressure regulator and/or injector.

(t)  After checking fuel pressure, disconnect the
negative ( — ) cable and carefully remove the
econnect prevent gasoline from splashing. '

SST 09268-45012

Fl4238
FI4587

(u) Install the cold start injector pipe with four
gaskets and two union bolts. -

Torque: 4A-FE 180 kg-cm (13 ft-lb, 18 N'm)
4A-GE 150 kg-cm (11 ft-1b, 15 N'm)

FI5010
FI4588

(v} Reconnect the cold start injector connector.

i
(w) Reconnect the cable to the negative ( — ) termil:

the battery. |
(x) Check for fuel leakage. (See page Fl-12) ;

4
4




EFI SYSTEM — Fuel System Fi-99

REMOVAL OF FUEL PUMP (AE 92, 95, AT171)

‘g‘ I4o (35 in.-lb, 3.9) ]

€ Gasket
<)
B 4 @
@ : Fuel Hose
Fuel Pump
& Clip

Rubber Cushion
Thft-Ib, N-m) {: Specified torque
® Non-reusable part ) i

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. DRAIN FUEL FROM FUEL TANK

CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

3. REMOVE FUEL TANK

4. REMOVE FUEL PUMP BRACKET FROM FUEL TANK
{a} Remove the screws. _
(b) Pull out the fuel pump bracket.

Fl4431

5. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(@) Pull off the lower side of the fuel pump from the
bracket. : :

(b) Remove the two nuts and disconnect the wires from
the fuel pump.

(c) Remove the fuel hose from the fuel pump.




F1-100 EFl SYSTEM — Fuel System

6. REMOVE FUEL PUMP FILTER FROM FUEL py
(@) Remove the rubber cushion. )
(b) Using a small screwdriver, remove the clip,
(c) Pull out the pump filter.

INSTALLATION OF FUEL PUMP
(AE92, 95, AT171)

(See page FI-99)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP
(@) Install the pump filter with a new clip.
(b) Install the rubber cushion.

2. INSTALL FUEL PUMP ON FUEL PUMP BRACKE :

(a) Connect the fuel hose to the outlet port of th
pump. ‘;
(b) Connect the wires to the pump with the two nt

{c) Push the lower side of the fuel pump with the r
cushion, into the fuel pump bracket.

3. INSTALL FUEL PUMP BRACKET

Install a new gasket and the pump bracket with
screws.

Torque: 40 kg-cm (35 in.-lb, 3.9 N'm)

4. INSTALL FUEL TANK

(@) Apply a thin coat of oil to the flare and tighte
flare nut.

(b) Then using SST, tighten the nut to the specifie
que. E |

. SST 09631-22020
2 -7 mm (0.08 - 0.28 in) Torque: 310 kg-cm (22 ft-ib, 30 n'm)

| w Pi " Hose HINT: Use a torque wrench with a fulcrum length |
i ipe / cm {11.81 in) |

&——\-——T-"‘-""“] NOTICE:
i T__ | e Tighten the fuel tank mounting bolts, etc. t

specified torque.

e Tighten the pipe and flare nut type hose 1
specified torque.

e Push in the pipe and insert-type hose {c
specified position, then install the clip &
specified location.

e If reusing the hose, reinstall the clip at the of
focation.

5. REFILL WITH FUEL




EFI SYSTEM — Fuel System Fi-101

REMOVAL OF FUEL PUMP (AT180)

CAUTION: Do not smoke or work near an open flame
"when working on the fuel pump.

Rear Seat Cushion

& Gasket
@/ %
‘ . B <) Floor Serive Hole Cover
Fuel Outlet Pipe <3 3

Fuel Pump Bracket Assembly
Fuse Pump Connector :

(with Sender Gauge) };

.
Fuel Return Hose . Gasket
/O%
m (ft-lb, 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.

Fl4417




FI-102 , EFI SYSTEM — Fuel System

4. DISCONNECT FUEL PIPE AND HOSE FROM FUE
PUMP BRACKET ‘

CAUTION: Remove the fuel filter cap to preven
fuel from flowing out.

(a) Remove the union boit and two gaskets, and dj
nect the outlet pipe from the pump bracket. -

(b) Disconnect the return hose from the pump bra

FI4036

5. REMOVE FUEL PUMP BRACKET ASSEMBLY F
FUEL TANK

(a) Remove the eight bolts.

(b) Pull out the pump bracket -assembly.
(c) Remove the gasket from the pump bracket.

COMPONENTS (AT180)

Fuel
Pump
Bracket

Fuel Sender
Gauge

@Fuel Pump Filter

8———@ Gasket

0——— Rubber Cushion

4 Non-reusable part




EFI SYSTEM — Fuel System

FI-103

Fl4485

Fl4037

FI3984

DISASSEMBLY OF FUEL PUMP (AT1 86)
(See page FI-102)

1.

REMOVE FUEL SENDER GAUGE FROM FUEL PUMP
BRACKET '

(@@ 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

(@) Remove the nut and spring washers, and disconnect
the lead wire from the fuel pump. Disconnect the two
lead wires. :

(b} Pull out 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 (AT180)
(See page FI-102)

1.

(a) Install the sender gauge with the two screws.

INSTALL FUEL PUMP FILTER TO FUEL PUMP
Install 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



FI-104

EFI SYSTEM — Fuel System

FI3983

F14035

F14036

Fla417

INSTALLATION OF FUEL PUMP (AT1 80);
(See page FI-101)

1.

“(c) . Install the pump bracket with the eight bolts.

{b) Connect the lead wire to the pump bracket
spring washer and nut. Connect the three leaq
as shown.

INSTALL FUEL PUMP BRACKET ASSEMBLY OF
TANK

(a) Install a new gasket to the pump bracket.
(b) Insert the pump bracket assembly into the fu

Torque: 40 kg-cm (35 in.-ib, 3.9 N°'m)

CONNECT FUEL PIPE AND HOSE TO FUEL PUM
BRACKET

(a) Connect the outlet pipe to the pump bracket
two new gaskets and the union bolt.

Torque: 300 kg-cm (22 ft-Ib, 29 N'm)
(b) Connect the return hose to the pump bracket.

CHECK FOR FUEL LEAKAGE (See page FI-12)

INSTALL FLOOR SERVICE HOLE COVER

{a) Install the service hole cover with the five scre'

(b) Connect the fuel pump (with fuel sender gaug
nector.

INSTALL REAR SEAT CUSHION

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY P




EFl SYSTEM — Fuel System FI-105

Cold Start Injector

Solenoi
olenol Ignition
Switch
Cold Start Start Injector
______ INLE sTI Injector Time Switch
- T
+Bo—
STA| [STJ STJ_ISTA
r
Fl4870
/.
= — Solenoid Coil 'l'
o ] = T Point
M
Strainer
F14963 : FI0496

FI5009
Fi4864

FI5010

ON-VEHICLE INSPECTION
INSPECT RESISTANCE OF COLD START INJECTOR

(a) Disconnect the cold start injector connector.

(b} Using an ohmmeter, measure the resistence between
the terminals.

Resistance: 4A-FE 3 -5 Q.
4A-GE 2-4 O

If the resistance is not as specified, replace the injector.
(c) Reconnect the cold start injector connector.

REMOVAL OF COLD START INJECTOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY .

2. DISCONNECT COLD START INJECTOR CONNECTOR
3. REMOVE COLD START INJECTOR PIPE =~

(@) Put a suitable container or shop towel under the
injector pipe. :

(b) Remove the two union bolts, four gaskets and injec-
tor pipe.

HINT: Slowly loosen the union bolts.



EFI SYSTEM — Fuel System

F14985
F14583

4A-FE
Union Bolt__E SST(Union)
SST(Hose)
New
Gasket
SST(Wire)
4A-GE .
SST(Union) E-——Union Bolt
SST{Hose) S Now
™
ssTWire) —I Gasket

FI4879

Fl4567

4,

INSPECTION OF COLD START INJECTO!
1.

REMOVE COLD START INJECTOR
Remove the two bolts, coid start injector and gask

INSPECT INJECTION OF COLD START INJECTO;?
CAUTION: Keep clear of sparks during the test.

(a) Install SST (two unions) to the injector and de
pipe with new gaskets and the union bolts.

SST 09268-41045 (09268-41080)
(b) Connect SST (hose) to the union.
SST 09268-41045 ’
(c) Connect SST {wire) to the injector.
SST 09842-30055
(d) Put a container under the injector.

() Reconnect the battery negative ( — ) cable.
(/ Turn the ignition switch ON.

NOTICE: Do not start the engine.



EFI SYSTEM — Fuel System FI-107

EM7504

: &
JSST(Wnre) S

SST(Wire)

-

Fhps=
. IR
b U o

2.

(g) 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 spray is as shown.

SST 09842-30055

NOTICE: Perform this check within the shortest
possible time.

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 09842-30055
Fuel drop: One drop or less per minute
(b) Disconnect the battery negative ( — ) cable.

{c) Remove SST.

SST 09268-41045 (09268-41080) and 09842-30055‘
09843-18020 '




EFl SYSTEM — Fuel System

F14985
FI4583

FI5010

Fl4588

INSTALLATION OF COLD START INJECT

1. INSTALL COLD START INJECTOR
Install a new gasket and the injector with the two

Torque: 4A-FE 95 kg-cm (82 in.-Ib, 9.3 Nom)
4A-GE 75 kg-cm (65 in.-lb, 7.4 N-m)

2. INSTALL COLD START INJECTOR PIPE

Install the injector pipe with four new gaskets and the:
union bolts. ‘

Torque: 4A-FE 180 kg-cm (13 ft-lb, 18 N'm)
4A-GE 150 kg-cm (11 ft-Ib, 15 N-m)_ ;

3. CONNECT COLD START INJECTOR CONNECTOR

4. CONNECT CABLE TO NE_GATIVE TERMINAL OF
BATTERY ,

5. CHECK FOR FUEL LEAKAGE (See page F]-1 2),,_.




EFI SYSTEM — Fuel System FI-109

Fuel Pressure Regulator

4A-FE
Vacuum Sensing Hose

g i \ . Fuel Pressure Regulator

<= DELIVERY
PIPE

Fuel Return Hose

FI3093 ) FIS013

4A-GE

Vacuum Sensing Hose
Fuel Pressure Regulator

7 )
% 7 o
O Ve
<= DELIVERY | & o
PIPE | 'b’—( =
TURN HOSE Fuel Return Hose
FI4862 __Fl4713

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page FI-95)

REMOVAL OF FUEL PRESSURE REGULATOR
1. DISCONNECT VACUUM SENSING HOSE

2. DISCONNECT FUEL RETURN HOSE

FI5S013
Fl4713




Fi-110 EFl SYSTEM — Fuel System

Fl4972
F14580

3A-FE _
O-ring
WRONG
)
Delivery Pipe
%5@ CORRECT
aa-ge  O"no

= ’ WRONG
P75
[l

Delivery Pipe

|
O-ring

=L - ‘
\

FI3096

F14575

3. REMOVE FUEL PRESSURE REGULATOR

INSTALLATION OF FUEL PRESSURE
REGULATOR .

1.

(a) Remove the two bolts, and pull out the p
regulator. ‘

(b) Remove the O-ring from the pressure regulat

INSTALL FUEL PRESSURE REGULATOR

(@) Apply a light coat of gasoline to a new O-ring,
install it to the pressure regulator. :

|
|
1
’

(b) Install the pressure regulator with the two bolt

Torque: 4A-FE 95 kg-cm (82 in-Ib, 9.3 N'm)
4A-GE 75 kg-cm (65 in-Ib, 7.3 Nom}

CONNECT FUEL RETURN HOSE
CONNECT VACUUM SENSING HOSE

CHECK FOR FUEL LEAKAGE (See page FI-12)
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FI-111
Injector
Connector Terminal
Solenoid Coil
Needle Valve
JECTION - Il% « INLET
Connector Terminal
Solenoid Coil
Needle Valve
NJECTION I <= [NLET
Solenoid Coil Connector Terminal
Needle Valve
_ oy
. INJECTION (oL = INLET
f2 . -~
w F14481
Fl12785
Fl4826
ON-VEHICLE INSPECTION
\\\@ 1. INSPECT INJECTOR OPERATION _
3 Check operation sound from each injector.
A \ Sound Scope .p '.u ) o o
S ¢ ‘ A 4 (a) With the engine running or cranking, use a sound
‘G” ‘\%-ﬂ—" scope to check that there is normal operating noise
@ﬁ)} inproportion to engine rpm.
\—(\ FI4994
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4A-GE

Fl4582

Screw Driver

Fl4239
Fi4581

4A-FE

Ohmmeter

F14993

FI4578

(b) If you have no sound scope, you can check the inj
tor transmission operation with your finger (4
or a screwdriver (4A-GE). i

If no sound or an unusual sound is heard, check the wjr
connector, injector or injector signal from the ECU

INSPECT INJECTOR RESISTANCE
(a) Disconnect the injector connector.

(b) Using an ohmmeter, measure the resistance betw
the terminals. '

Resistance: Approx. 13.8 ()
if the resistance is not as specified, replace the inject
(c) Reconnect the injector connector. ;
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FI-113

E (Ex. Australia)

REMOVAL OF INJECTORS

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

REMOVE COLD START INJECTOR PIPE
(See step 3 page FI-105)

DISCONNECT VACUUM SENSING HOSE FROM FUEL
PRESSURE REGULATOR

DISCONNECT INJECTOR CONNECTORS
DISCONNECT HOSE FROM FUEL RETURN PIPE

DISCONNECT FUEL INLET HOSE FROM DELIVERY
PIPE

(a) (4A-FE)
Remove the inlet pipe mount bolt.

(b} Remove the union bolt and two gaskets, and discon-
nect the inlet hose from the delivery pipe.

(4A-FE 4WD)
REMOVE EGR VACUUM MODULATOR
(See step 6 page EM-60)
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2AFE (Ex. Australia) 8. REMOVE DELIVERY PIPE AND INJECTORS

(a) (4A-FE)
Remove the two bolts and delivery pipe together w .
the four injectors. A
(4A-GE)
Remove the three bolts and delivery pipe toget
with the four injectors. :
NOTICE: Be careful not to drop the injector, w
removing the delivery pipe.
(b) (4A-FE)
Remove the four insulators and two spacers from
cylinder head. '
(4A-GE)
Remove the four insulators and three spacers f
the cylinder head.

(c) Pull out the four injectors from the delivery pipe

4A-GE

Fl4268
EM4883
Fl4526

4A-FE INSPECTION OF INJECTORS ‘
SST (Hose) \
1. INSPECT INJECTOR INJECTION

Pressure Regulator
CAUTION: Keep clear of sparks during the test

(From Vehicle)

b Injector Fuel Filter
. (On Vehicle) LA
: 4A-GE ’
SST
Pressure (Hose)
Regulator E
! (From Vehicle) 4 SST
| =
) 11
i | & {Union) g_r
SST S
: } i (Union) (Clamp) =
‘ i | -Fuel Filter

(On Vehicle) fuaoa2
FI4527
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§ST(Union) E__Union
Bolt
@ w \ S New
—~ Gasket

,~-«
-

Fuel Hose

Fuel
Filter

/
Flag846

SST
(Hose)

& SST

{Union)

SST
(Hose)

& SST

{Union)

Fl4897
Fla528

SST
(Hose)

SST
(Clamp)

Fl4847

{a) Disconnect the fuel inlet hose from the fuel filter out-
let.

(b} Connect SST (union and hose) to the fuel filter outlet
with new gaskets and the union bolt.

SST 09268-41045 (90405-09015)
HINT: Use the vehicle's fuel filter.

(c) Remove the pressure regulator from the delivery
pipe, and connect the fuel hose to pressure regulator.

(d) Install a new O-ring to the pressure regulator.

(e) Connect the SST (hose) to the pressure regulator
with SST (union) and two bolts.

SST 09268-41045 (09268-41090)

(f} Install the grommet and a new O-ring to the injector.

(g0 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 the suitable vinyl hose onto the injector to
prevent gasoline from splashing out.

(). Reconnect the battery negative ( — ) cable.
()  Turn the ignition switch ON.
NOTICE: Do not start the engine.
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(k) Using SST, connect terminals +B and FP 5
0 check connector.

?‘BE; 5 SST 09843-18020

- .

oo U cer " LOCATION:  See page Fl-133
FPE=2+B

Check Connector

EM7504

() Connect SST (wire) to the injector and battery:
seconds, and measure the injection volume \
graduated cylinder. Test each injector two or
times. |

SST 09842-30070

Volume:
4A-FE |
40 — 50cc (2.4 — 3.1 cu in.) per 15se

4A-GE
w/o Air flow meter
44 — 49cc (2.7 — 3.0 cu in.) per 15s¢
w/ Air flow meter
48 — £3cc (2.9 — 3.2 cu in.) per 15se

Difference between each injector:
5cc (0.3 cu in.) or less

Fl4848

If the injection volume is not as specified, repla |

injector.
4A-FE (2WD) 4A-FE (4WD) 2. INSPECT LEAKAGE ' ' -
and 4A-GE (a) In the condition above, disconnect the test probe
: SST(wire) from the battery and check the
leakage from the injector. :
SST 09842-30070 .

Fuel drop: One drop or less per mmute

(o) Disconnect the battery negative ( — ) cable.
} () Remove SST and the service wire. ;
Fl4849 FI1676 SST 09268-41 045 : .': j.'

INSTALLATION OF INJECTORS
1. INSTALL INJECTORS AND DELIVERY PIPE

O-ring
(a) Install a new grommet to the injector.
. (b) Apply a light coat of gasoline to a new O-ring
j‘ [‘ install it to the injector.
'|

Grommet

F14850
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“(Ex. Australia) CORRECT

O- Rlng
njector l Dehvery Pipe
-~ Grommet ] “J
T >
Q @ WRONG

.
mi
FE (Austraha) and 4A-GE

- 0-Ring CORRECT

e = T

Delivery Pi FI0420
ry Fipe FI2918

F14975

(c) While turning the injector left and right, install it to
the delivery pipe. Install the four injectors.

(d) (4A-FE)
Place the four insulators and two spacers in position
on the cylinder head.
(4A-GE)
Place the four insulators and three spacers in position
on the cylinder head.

(e) Place the injectors together with the delivery pipe in
. position on the cylinder head.

" () Check that the injectors rotate smoothly.

HINT: [f injectors do not rotate smoothly, the probable
cause is incorrect installation of O-rings. Replace the O-
ring.

(g) Position the injector connector upward.
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Fl4524]

(h) (4A-FE)
Install and torque the two bolts.
(4A-GE) -
Install and torque the three bolts.

Torque: 4A-FE 150 kg-cm (11 ft-Ib, 15 N'm)
4A-GE 175 kg-cm (13 ft-Ib, 17 N'm)

4A-GE

Fl4268
EM4889
Fl4526

2. (4A-FE 4WD)
INSTALL EGR VACUUM MODULATOR
(See step 20 on page EM-89)
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E (Ex. Australia)

3.

N o o &

CONNECT FUEL INLET HOSE TO DELIVERY PIPE

(a) Connect the inlet hose with two new gaskets and the
union bolt.

Torque: 300 kg-cm (22 ft-lb, 29 N'm)

(b) (4A-GE)
Install the inlet pipe mounting bolt.

Torque: 75 kg-cm (65 in-Ib, 7.4 N'm)
CONNECT FUEL RETURN HOSE
CONNECT INJECTOR CONNECTORS
CONNECT VACUUM SENSING HOSE

INSTALL COLD START INJECTOR PIPE
(See step 2 page FI-108)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page FI-12)
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“ AIR'INDUCTION SYSTEM

~ Air Flow Meter
(4A-GE W/ Air Flow Meter)

POTENTIONMETER

Air By-Pass

Compensation Plate

TO AR

INTAKE AR AR

CHAMBER CLEANER INT
SIDE CHAI

: — —
Air By-Pass Passage

FROM M ina P
CLEANER easuring Plate Passage Measuring Plate -
FC E1E2 vBVC vs THA| ON-VEHICLE INSPECTION
x%%}%f&i/ﬂj INSPECT RESISTANCE OF AIR FLOW METER
0 =i = (a) Disconnect the air flow meter connector.
hmmeter : .
(b) Using an ohmmeter, measure the resistance be
II] each terminal.
: O
Between . o fo
{ O 8 terminals Resistance Temp. °C (°F
Fi2432 E2 - VS 20 - 400 -
E2 - VC 100 - 300 -
E2 - VB 200 - 400 -
10,000 - 20,000 -20 (-4)
o 4,000 - 7,000 0 (32)
E2 — THA 2,000 - 3,000 20 (68)
900 ~ 1,300 40 (104)
400 - 700 60 (140}
E1 - FC Infinity -

Fi2114

If the_resistance is not as specified, replace the air
meter. |

(c) Reconnect the air flow meter connector.
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FI4500

Fl0480
Fi0449

REMOVAL OF AIR FLOW METER

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL -
OF BATTERY :

DISCONNECT AIR CLEANER HOSE
REMOVE VSV (IDLE-UP) ‘
DISCONNECT AIR FLOW METER CONNECTOR .

REMOVE AIR CLEANER CAP WITH AIR FLOW METER

® o p w N

REMOVE AIR FLOW METER

Pry off the lock plate, and remove the four nuts, lock plate
air flow meter and gasket.

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.

Betvs_/een Resistance (Q) Measure_ plate
terminals opening
Infinity Fully closed
E1 - FC
. Zero Other than closed
20 - 400 Fully closed
E2 - VS —— '
20 - 1,000 Fully open

HINT: Resistance between terminals: E2 and VS will
changde in accordance with the measuring plate opening.

if the resistance is not as specified, replace the meter.

INSTALLATION OF AIR FLOW METER

1. INSTALL AIR FLOW METER

Install the gasket and air flow meter with the lock plate
and four nuts.

If the lock plate on the nut. )

INSTALL AIR CLEANER WITH AIR FLOW METER
CONNECT AIR FLOW METER CONNECTOR
INSTALL VSV (IDLE-UP) |
CONNECT AIR CLEANER HOSE

o o » w0 N

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY :
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Throttle Body (4A-FE)

Throttle
Position
Sensor

PSW\

E2

ipL—}

Throttle Position
Sensor

ld‘e ~P0|nt FI3800 F|504b

S g; : Fl4269

Fl4234
F13107

ON-VEHICLE CHECK

1. CHECK THROTTLE BODY ;
(a) Check that the throttle linkage moves smoothly.;

(b) Check the vacuum at each port.
® Start and warm up the engine.
® Check the vacuum with your finger.

Port Throttle Valve Opening B j

p*! Positioned more than P port.
E*2 Positioned more than E port. ‘
R*? Positioned more than R port. ‘

*1:  With fuel evaporative emission control system
*2: With exhaust gas recirculation system |

:
i
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2. INSPECT THROTTLE POSITION SENSOR
{(a) ~Disconnect the sensor connector.

(b) Insert a feeler gauge between the throttle stop screw
and stop lever.

(c) Using an ohmmeter, measure the resistance between
each terminal.

If the resistance is not as specified, adjust or replace the
throttle position sensor.

Fl4878

L Continuity between terminals
Glearance between lever and stop screw
[ IDL ~ E2 PSW - E2 IDL - PSW
0.60 mm (0.0236 in) Continuity No continuity No continuity
0.80 mm (0.0316 in) No continuity No continuity No continuity
Throttle valve fully opened position No continuity Continuity No continuity

(d) Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL.
OF BATTERY

2. DRAIN ENGINE COOLANT
3. DISCONNECT ACCELERATOR CABLE

4. (A/M '
DISCONNECT THROTTLE CABLE

5. DISCONNECT AIR CLEANER HOSE
6. REMOVE CABLE BRACKET FROM THROTTLE BODY

7. DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

8. DISCONNECT FOLLOWING HOSES:
(a) No.2 water by-pass hose from the air valve. .
(b) PCV hose from the throttle body.
(c) Vacuum hose(s) from the port(s).

9. REMOVE THROTTLE BODY

(a) Remove the two bolts and nuts, and disconnect the
throttle body and gasket.

(b) Disconnect the No.1 water by-pass hose, and
remove the throttie body. -
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T — INSPECTION OF THROTTLE BODY -

1. CLEAN THROTTLE BODY
' (@) Using a soft brush and carburetor cleaner, cleg
cast parts. ‘

(b) Using compressed air, clean all the passage
apertures. :

NOTICE: To prevent deterioration, do not clean

throttle position sensor.

FI3784

2. INSPECT THROTTLE BODY VALVE

Check that there is no clearance between the throttie s
screw and throttle lever when the throttie valve is-
closed. T

FI3356

INSPECT THROTTLE POSITION SENSOR
(a) Make an angle gauge as shown in the figure.

(b) Set throttle valve opening angle to the specifica
below from the vertical position (incl. throttle
17°%. fully closed angle 6°).

F%——f ?109’11"::1.) For 73° Throttle valve opening angle:
n M/T  73° or 79°

A/T 63° or 69°

M/T 3.

AT

50 mm

For 69 (1.97 in)

Fully Closed Angle 6°

Throttle Valve . e e
/—{- ~ ~_Opening Angle

|

Angle
Gauge
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FI-125

F14439

{c) -Using an ohmmeter, check the continuity between

. each of the terminals.

FI3786;

Throttle vaive -
opening angle Continuity
M/T A/T IDL - E2 | PSW - E2 DL - PSW
73° from| 63° from No No No
vertical vertical continuity continuity continuity
79° from| 69° from No Continuity No
vertical vertical | continuity continuity
Less than Continui No No
7.5 from vertical ty continuity continuity

0.70 mm Ohmmeter

Feeler Gauge E
2 ] -

FI3782

0.60 or 0.80 mm Ohmmeter
Feeler Gauge - 5

IF NECESSARY, ADJUST THROTTLE POSITION

SENSOR

(a) Loosen the two set screws of the sensor.

(b) Insert a 0.70 mm (0.028 in.) feeler gauge, between

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 counterclockwise until the
ohmmeter deflects, and secure it with the two

sCcrews.

(e} Recheck the continuity between terminals IDL and

E2.

Clearance between
lever and stop screw

Continuity (IDL — E2)

0.60 mm (0.024 in)

Continuity

0.80 mm (0.032 in)

No continuity
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Fl4311

INSTALLATION OF THROTTLE BODY

1. INSTALL THROTTLE BODY

. {a) No.2 water by-pass hose.

(a) Connect No.1 water by-pass hose.

(b) Install a new gasket and the throttle body Wi
two bolts and nuts.

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

CONNECT FOLLOWING HOSES:

(b) PCV hose to the throttle body.
(00 Vacuum hose(s) to the port(s).

CONNECT THROTTLE POSITION SENSOR
CONNECTOR

INSTALL CABLE BRACKET TO THROTTLE BODY
CONNECT AIR CLEANER HOSE

(A/T)
CONNECT THROTTLE CABLE AND ADJUST IT

CONNECT ACCELERATOR CABLE, AND ADJUST ,.'

CONNECT CABLE TO NEGATIVE TERMINAL OF >
BATTERY

FILL WITH ENGINE COOLANT (See page CO-6)
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Throttle Body (4A-GE)

Sensor

Throttle Position

Fl4576 FI5144 FI4143

F14877,

Fl4579

‘FI4868]

ON-VEHICLE INSPECTION

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothiy.

(b) Check the vacuum at N port.
® Start the engine.
® Check the vacuum with your finger.

2. INSPECT THROTTLE POSITION SENSOR
(a) Disconnect the sensor connector.

(b) Insert a feeler gauge between the throttle stop screw
and stop lever. .

() Using an ohmmeter, measure the resistance between
each terminal. »

If the resistance is not as specified, adjust or replace the
throttle position sensor.
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| Clearance between
| Between
@ lever and stop screw - .
. Terminal
mm {in.)
LE2
0 (0) VTA - E2
IDL
VTA 0.35 (0.014) iDL — E2 2,300 o
vcc 0.59 (0.023) iDL — E2
E2 VTA DL E2 Throttle valve fully T
5144 opened position VTA - B2 3.300 ","fm
- VCC - E2 3,000 -7

{d} Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY

1. DISCONNECT CABLE FROM NEGATIVE TERMIN
OF BATTERY

-A':

DRAIN ENGINE COOLANT
DISCONNECT AIR CLEANER HOSE

i

DISCONNECT ACCELERATOR RETURN SPRING_W;;

DISCONNECT ACCELERATOR CABLE

® o B W N

DISCONNECT THROTTLE POSITION SENSOR ¢
CONNECTOR
7. DISCONNECT FOLLOWING HOSES:
(@) Vacuum hoses from the ports.
(b) Two water by-pass hoses from the air valve.
8. (w/EGR SYSTEM)
~ REMOVE VACUUM PIPE
Remove the three bolts and vacuum pipe.

9. REMOVE THROTTLE BODY
Remove the two bolts, two nuts, throttie body and ga

Fl4520

INSPECTION OF THROTTLE BODY

1. CLEAN THROTTLE BODY |
" (a) Using a soft brush and carburetor cleaner, clet
cast parts. ‘

(b) Using compressed air, clean all the passaQﬁ

apertures. |

_ | |
NOTICE: To prevent deterioration, do not cleﬁ
throttle position sensor. . |

|
|

FI0957
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" Throttle Stop Screw

No Clearance

Fl4525

Fl4876

F14869

0.35 mm or 0.58 mm

g2 Feeler Gauge
@ |
]

Fl4868

Fl4520

2. INSPECT THROTTLE BODY VALVE

Check that there is no clearance between the throttle stop
screw and throttle lever when the throttle vaive is fully
closed.

3. INSPECT THROTTLE POSITION SENSOR
(See step 2 on page FI-127)

4. IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a) Loosen the two set screws of the sensor.

(b) Insert a 0.47 mm (0.019 in.) feeler gauge, between
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 deflects, and secure it with the two screws.

(e} Recheck the continuity between terminals IDL and

E2.
Clearance between
lever and stop screw Continuity (IDL — E2)
mm (in)
0.35 (0.014) Continuity
0.59 (0.023) No continuity

INSTALLATION OF THROTTLE BODY

1. INSTALL THROTTLE BODY

(a) Install a new gasket and the throttle body with the
two bolts and two nuts.

Torque: 220 kg-cm (16 ft-Ib, 22 N-m)
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2. (w/EGR SYSTEM)
INSTALL VACUUM PIPE
~ Install the vacuum pipe with the three bolts.

3. CONNECT FOLLOWING HOSES:
(a) Two water by-pass hoses to the air valve.
(b) Vacuum hoses to the ports.

4. CONNECT THROTTLE POSITION SENSOR
CONNECTOR

CONNECT ACCELERATOR CABLE, AND ADJUS
CONNECT ACCELERATOR RETURN SPRING h
CONNECT AIR CLEANER HOSE

®» N o o

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY ' .

9. FILL WITH ENGINE COOLANT (See page CO-6)
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Auxiliary Air Valve

————

Throttle Body

Idle Speed Adjusting Screw

NN\

[#

AIR CLEANER

FROM =» Throttle Valve - 10

—_—

MANIFOLD

Auxiliary Air Valve

Coolant

Valve

Fl0897

GE (w/o Air Flow Meter)

]\‘/

Air Port
E (w/ Air Flow Meter)

Fl4262
FI2426

EM6887

ON-VEHICLE INSPECTION

INSPECT AIR VALVE OPERATION
{w/o Air Flow Meter)
(a) Remove the air cleaner hose.

{b) Check the engine rpm by closing the air port on the
throttle body.

At low temp. (Coolant temp.: below 80°C (176°F))
® The engine RPM should drop.
After warm-up

® Check that engine RPM does not drop more than
100 rpm.

(¢} Install the air cleaner hose.
If operation is not as specified, replace the air valve.
(w/ Air Flow Meter) '

Check the engine rpm by fully screwing in the idle speed
adjusting screw.

At low temp. (Coolant temp.: below 80°C (176°F))

® When the idle speed adjusting screw is in, the
engine rpm should drop.

.. After warm-up

® When the idle speed adjusting screw is in, the
engine rpm should drop below idle speed duel
stop.

If operation is not as specified, replace the air valve.
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REMOVAL OF AUXILIARY AIR VALVE

1. REMOVE THROTTLE BODY
4A-FE (See page FI-123)
4A-GE (See page FI-128)

4A-FE

2. REMOVE AIR VALVE FROM THROTTLE BODY
(4A-FE)
Remove the three screws, air valve, gasket and O-rip

(4A-GE)
Remove the five screws, air valve, gasket and O-rj

4A-GE

FI3115
Fi4875

4A-FE New O-Ring INSTALLATION OF AIR VALVE

1. INSTALL AIR VALVE TO THROTTLE BODY
(a) Place new gasket and O-ring on the throttle bod

4A-GE

FI3119 |
Fi4874

(b) (4A-FE)
Install the air valve with the three screws.

{4A-GE) ,
Install the air valve with the five screws.

2. INSTALL THROTTLE BODY
’ 4A-FE (See page FI-126)
4A-GE (See page F1-129)
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ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts

Vacuum Sensor

ECU
Circuit Opening Relay

(AT171)

Variable Resistor.
(w/o TWC)

Check Connector
(AT)

-(AE)
tart Injector Time Switch </
xygen Sensor .
w/ TWC) \/
EFI Main Relay (AE)
. Intake Air Temp. Sensor
EFl Main Relay (AT)
Vacuum Sensor Circuit ing R
{w/o Air Flow Meter) ircuit Opening Relay
ECU
Fuel Pressure VSV _ .
{Europe) ?xygen Sensor
w/ TWC)
/\ X
AT
% @ Idle-up VSV
Al
_ | ’

Check Connector

Variable Resistor
(w/o TWC)

Water Temp. Sensor

Start Injector Time Switch EFI Main Relay

Intake Air Temp. Sensor
{w/o Air Flow Meter)

ACV (w/o Air Flow Meter)

FI5156)
FI5155
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EFlI Main Relay
(AT) F¥S€  EFI Main Relay ECU
FL MAIN 0.85R 15A ;
OO0 O/ ~O— +B
(AE)
lgnition Switch
Fuse
AM2 &2 IGN
L medh e —— +B1
ManE (@ A2 7oA A
7.5A (AT
ooL 8% | 30A
Battery E1
Continuity No Continuity INSPECTION OF EFl MAIN RELAY (AE)
1. INSPECT RELAY CONTINUITY
O o7 O 87 (a) Using an ohmmeter, check that there is continui
—= between terminals 1 and 2.
2 1 (b) Check that there is no continuity between termmals
a _ ka3 and 4. L4
If continuity is not as specified, replace the relay.
BEO375
Continuity 2. INSPECT RELAY OPERATION
®| (a) Apply battery voltage across terminals 1 and 2.
O§ (b) Using an ohmmeter, check that there is continu
0] o) T between terminals 3 and 4. :
Battery If operation is not as specified, replace the relay.
|
BEO376 ‘
No Continuity Continuity INSPECTION OF EFI MAIN RELAY (AT)
-mo 1. INSPECT RELAY CONTINUITY
O o) O ) (a) Using an ohmmeter, check that there is contlm
0 .o between terminals 1 and 3.
(b) Check that there is no continuity between terminal
2 1 and 4.
5 If continuity is not as specified, replace the relay.
N>
4 U 3 BEOOOS|.
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FI-135

Bntinuity

BE0O10

2.

INSPECT RELAY OPERATION
(@) Apply battery voltage across terminals 1 and 3.

(b) Using an ohmmeter, check that there is continuity
between terminals 2 and 4.

If operation is not as specified, replace the relay.

Circuit Opening Relay

Check

Connector

From Ignition Switch (ST1) To ECU (STA)
. _» TOECU (+B)
+B | To EFi Main Relay | g1

Circuit |
Opening
Relay

To ECU (FC)

‘TT
( )] m
{w/ Air Flow Meter)

Fuel Pump Switch
(Air Flow Meter)

B4

FI5174

F12421

e o

Battery

F12422

INSPECTION OF CIRCUIT OPENING RELAY
(w/o Air Flow Meter)

1.

INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals STA and E1.

(b) Check that there is continuity 'betwe_en terminals +B
and FC. .

(c) Check that there is no continuity between terminals
+B and FP. :

If continuity is not as specified, replace the relay.

INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals STA and E1.

(b) Using an ohmmeter, check that there is continuity
between terminals +B and FP.
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(c)  Apply battery voltage across terminals +B
(d Check that there is continuity between termingj
and FP. .
If operation is not as specified, replace the relay..
Continuity

©

Battery

)

F12423

Continuity

Continuity

No continuity

Fl1908

Continuity
o e &
O — Battery
O
F11908
Continuity
e @
Battery

FI1810

INSPECTION OF CIRCUIT OPENING RELA'
(w/ Air Flow Meter)

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is cont
between terminals STA and E1.

(b) Check that there is continuity between termina
and FC.

(c) Check that there is no continuity between ter
+B and FP.

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION
{a) Apply battery voltage across terminals STA an

(b) Using an ohmmeter, check that there is con
between terminals +B and FP.

(c) Apply battery voltage across terminals +B andf,:

({d) Check that there is continuity between terminals
and FP. : :

If operation is not as specified, replace the relay.
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‘Start Injector Time Switch
\aniti
|Tchg ?Sl"rﬂr; f —» ToECU (STA)

STA STJ

STJ
— == ———— e — - -

Start Injector
Time Switch

F11273

" F3a14
Fid254
Fi3414
FI4261

INSPECTION OF START INJECTOR TIME

SWITCH

INSPECT START INJECTOR TIME SWITCH

Using an ohmmeter, measure the resistance between each
terminal.

Resistance:
STA — STJ 20 — 40 Q below 30°C (86°F)
40 — 60 () above 40°C (1 04°F)

- STA — Ground 20 — 80 ()
If the resistance is not as specified, replace the switch.
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Water Temperature Sensor

40r
20+
10 |
8
c 6f
WATER TEMP. SENSOR :j 4
e =
m”,.,,/_//___/-—//////////////- ) £ 08
Y 2 0.4
0.2
Thermistor
_56 6 20 40 60 80 100 120
{-4) (32) (68)(104)(1 40)(176)(212)(248)
TEMPERATURE °C (°F) s
4A-FE INSPECTION OF WATER TEMPERATURE:
Ohmmeter SENSOR

INSPECT WATER TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance betweei
terminals. 5
Resistance: Refer to the chart above :
If the resistance is not as specified, replace the sens;

4A-GE
Ohmmeter

F14260

|

|

|

Fi4255 |
1

|

|

|

|




EFI SYSTEM — Electronic Control System | F1-139

Intake Air Temperature Sensor
(w/o Air Flow Meter)

INTAKE AIR TEMP. SENSOR

RESISTANCE k£

-20 0. 20 40 60 80 100120
(—4) (32) (68){104)(140){176)212)(248)
TEMPERATURE °C (°F) FI2530 FIO709

VA=

s

Uy

D, |

_ Ohmmeter

INSPECTION OF INTAKE AIR TEMPERATURE
SENSOR _

INSPECT RESISTANCE OF INTAKE AIR TEMPERATURE
SENSOR

Using an ohmmeter, measure the resistance bhetween the
terminals.

Resistance: Refer to the chart above
If the resistance is not as specified, replace the sensor.
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Vacuum Sensor (w/o Air Flow Mef
(Manifold Absolute Pressure Sensg
Type A Vacuum Chamber
L
Vacuum Sensor. : -
T . {Manifold Absolute Pressure Sensor)
erminal
Filter o JE2
PIM
. VvCC
FROM INTAKE MANIFOLD
Type B u

Vacuum Chamber

2 /////é/lll//l/ll//;////////l/ﬂlllllltg/y//%
- s

Terminal

Filter

FROM INTAKE MANIFOLD

Voltmeter Voltmeter

F14918 FI4920

‘/Vacuum

FI4916 FI4917

INSPECTION OF VACUUM SENSOR
1.

INSPECT POWER SOURCE VOLTAGE OF VACU!
SENSOR L ,;

(a) Disconnect the vacuum sensor connector.
(b) Turn the ignition switch ON.

{c¢) Using a voltin_eter, measure the voltage betwe ‘
minals VCC and E2 of the vacuum sensor conn

4-6V

Voltage:

INSPECT POWER OUTPUT OF VACUUM SENSC
(a) Turn the ignition switch ON.

(b) Disconnect the vacuum hose of the intake mé
side. ‘
|
|
|
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Fl-141

[

L

0

JUIL

|

ECU

XP.M

10E

3L

DDD

1000C] DDDUDD

J

W/W\%

Fl4688
FI2326
Fi4967

o)

Connect a voltmeter to terminais PIM and E2 of the

ECU, and measure and record the output voltage
under ambient atmospheric pressure:

(d)

Apply vacuum to the vacuum sensor in 100 mmHg

(3.94 inHg, 13.3 kPa) segments to 500 mmHg
(19.69 in.Hg, 66.7 kPa).

(e

Voltage drop

Measure voltage drop from step (c) above for each
segment.

Veeum | 100 | 200 | 300 | 400 | s00
gy | (123) |(267) (00 |('533)|('e6r )
< kPa )
vorege 163-05/0.7-09(1.1-1.3|1.5-1.7[1.9-21
rop V




Fi-142 EFl SYSTEM — Electronic Control System

Variable Resistor (w/o TWC)

-

ECU
 +8 |
ﬁ (+B)
Variable Resistor
»1VCC —() VCC
o
Q VAF
I E2 —cf E2

4A-FE

OB
le]

=l =]
EIDDDDDDD[]D [OQ0000
DDDDDDD@ gOo0Y | 20000000

4A-GE
ECU
£y —)
|A00800000000 0O00!
DDDDDCIDDDDDEIEHDDDDD t l, |
Voltmeter '
v 1
S )

FI5172

FI4965

INSPECTION OF VARIABLE RESISTOR

1. INSPECT VOLTAGE OF VARIABLE RESISTOR

(a) Using a voltmeter, measure the voltage between EC
terminals VCC and E2.

Voltage: 4—6V
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(b) Measure the voltage between ECU terminals VAF and
E2 while slowly turning idle mixture adjusting screw
first fully counterclockwise, and then fully clockwise.

{c) Check that the voltage changes smoothly from O V
to approx. 5 V.

ECU

=] (=]
0oE00000000 00000
DDDDDEIDDDDEDE_ J0000000

ECU

» 1200000
] {Ull[ll]ll]

== —=L_|
L OBON00ORIUOCoG)E
100000CHS00000 o 0000LY

1

FI5154 FI5078
FI5173
Fl4966

2. INSPECT RESISTANCE OF VARIABLE RESISTOR
{a} Disconnect the variable resistor connector.

(b} Using an ohmmeter, measure the resistance between
the terminals VCC and E2.

Resistance: 4 ~— 6 k()

Ohmmeter

FI5S077
Fi5148
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4A-FE R (¢ Turn the idle mixture adjusting screw fully-
o " ' : - terclockwise.

VO-hmm'eter
e

(d) Connect an ohmmeter to terminals VAF and E;
Turn the adjusting screw fully clockwise and
that the resistance value changes from approx.
to 0 Q accordingly. o

4A-GE

'FI5076
FIS151
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T Voltmeter Oxygen Sensor (w/ TWC)
H: | INSPECTION OF OXYGEN SENSOR

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

2. INSPECT FEEDBACK VOLTAGE (VF)

Connect the positive (+) probe of a voltmeter to terminal
VF1 of the check connector, and negative (—) probe to
terminal E1. Perform the test as follows:

EM7603

arm up the oxygen sensor with the engine at 2, 500
m for approx. 90 seconds.

smg SST, connect terminals TE1 and E1 of the ( Replace the ECU. >

(ST 09843-18020 ‘ |

fid maintain engine speed at 2,500 rpm Zero again| After replacing
| the oxygen sensor
|

!
L

Check the number of times the voltmeter needle fluctuates in 10 seconds.

4A-FE Less than 8 times ‘81"6,;; Es or more Zero
v . 4A-GE Less than 6 times 4A-GE
arm up the oxygen sensor with the engine at 2,500 6 times or more
for approx. 90 seconds. And maintain engine at C Normal )
500 rpm.

6 ti more
heck the number of times the voltmeter needle imes of d
ctuates in 10 seconds. Zero
AA-FE  Less tlfian 8 times
{ 4A-GE Less than 6-times
sconnect terminals TE1 and E1 of the check
nector. And maintain engine speed at 2,500 rpm.
Mea§ure voltage between terminals VF1 and E1.-
ov
-
MorethanO0V | Read and record diagnostic codes. (See pages FI-28 to 31)
Normal code Malfunction codel(s)
and code 21~ (Ex. code 21)
( Repair the relevant diagnostic code. )

® ® @



FI-146

EFlI SYSTEM — Electronic Control System

CONTINUED FROM PAGE FI-145

®

3 ®

Gepair the'relevant diagnostic code. )

Malfunction codel(s)
(Ex. code 21)

Read and record diagnostic’codes.
(See pages FI-28 to 31)

Normal code
and code 21

Disconnect terminals TE1 and E1 of the check
connector. And maintain engine at 2,500 rpm.

]

Measure voltage between terminals VF1 and E1.

ov - | 5 v

Disconnect the PCV hose.

Y .
Measure voltage between terminals VF1 and E1.

More than O V

@pair {Over rich) J

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 connectdr:,

-

- At
Warm up the oxygen sensor with the engine at 2,500
rpm for approx. 90 seconds. And maintain engine
speed at 2,500 rpm.

Measure voltage between terminals VF1 and E1.

oV 5V

B
\
\

Y i

S I
*( Replace the oxygen sensor. ) ( Repair (Over Iean)‘

J’!

l
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~ . 3. INSPECT HEATER COIL RESISTANCE OF OXYGEN
Ohmmeter SENSOR

Usihg an ohmmeter, measure the resistance between the
terminals +B and HT.

Resistance: 5.1 — 6.3 O
HT If the resistance is not as specified, replace the sensor.

Fi24839

Engine ECU
INSPECTION OF ECU

- HINT: The EFI circuit can be checked by measuring the
resistance and voltage at the wiring. connectors of the
ECU. .

1. PRE_PARATION |
(See page FI-36)

2. INSPECT VOLTAGE OF ENGINE.ECU

Check the voltage between each terminal of the wiring
connectors. :

_ +B ® Turn the ignition switch ON.
SEOSoA RS FoLEeis o Measure the voltage at each terminal
A EmsmaEts e | aussuiale HINT-

ET y - ® Perform all voltage measurements with.the connec-
tors connected.

e Verify-that the battery voltage is 11 V or more when
the ignition switch is ON position.
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Voltage at ECU Wiring Connectors (4A-FE)S

Terminals ' ‘Condition A STD voltag e(
+B - E1 , i
Ignition SW ON 10 - 147
+B1 - E1
BATT - E1 - 10 - 14
IDL - E2 Throttie valve open 45 - 55
Ignition SW ON T
PSW - E2 Throttle valve fully closed 45 -55"
No.10 EO1
_ - W ON g
No.20 ~ EO2 Ignition SW O 10-14:
Ignition SW ON 0
W - E1
No trouble (“CHECK ENGINE" light off) and engine running 10 - 14
PIM - E2 ' 33-39
ignition SW ON
VCC - E2 45 -55 -
THA - E2 Intake air temperature 20°C (68°F) , 20-25
Ignition SW ON :
THW - E2 Coolant temperature 80°C (176°F) 04-07
STA - E1 Cranking 6-14
IGT - E1 Idling 07-10
" A/C switch ON 5-14
A/C - E1 Ignition SW ON
A/C switch OFF (0]
Check connector TE1 — E1 not connect
T - E1 Ignition SW ON
’ Check connector TE1 — E1 connect
ECU Terminals (2WD)

oX
eor| No JsTal" e | a1 | oF | 16T | THA| PIM tiw|nswleer ]l T JacT| - | - | ¢ | P lBATT
goz| o 1 | - |e2n | ne ] - oL |vee|psw] ez | HT |vqsc vi| - | - |spojac) - | W

ECU Terminals (4WD)

gor| No [sta| - |nsw|vasc ox [eef 61 || T |THA e rw|f - | - | - | Fc | RPjBATT) 481
coz| o {iat| €1 | - || wr | ve | 21| ne fsw) oo | veciesw) €2 I} - | - |sP ac| - | wi+8
f -

|
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Voltage at ECU Wiring Connectors
(4A-GE w/o Air Flow Meter)

erminals Condition STD voltage (V)

8 .

R . Ignition SW ON 10 - 14
BATT — E1 _ - 10 - 14
- iDL. — E2 Throttle valve open 45 -55

: Throttle valve fully closed 0.5 or less

A - E2 Ignition SW ON -

: - Throttle valve fully open 35-55
Vce - E2- - 45 -55
6T — E1 Idling 0.7 - 1.0
STA - E2 Cranking 6-14

; EO1

P - Ignition SW ON _ 10 - 14
: E02 : :

W - E1 No trouble (“CHECK ENGINE’’ warning light off) and engine running 10 - 14
-PIM — E2 | 33 -39

— ' Ignition SW ON
VCC - E2 45 -55
THA - E2 ‘ : Intake air temp. 20°C (68°F) 20-28
THW - E2 | ' , Coolant temp. 80°C (176°F) " 04-07

B .Ac-e1 | ignition SWON | Air conditioning ON 10 - 14
Check connector TE1 — E1 not connect 10 - 14

T ~E1 :

Check connector TE1 — E1 connect 0.5 orless
U Terminals

No.| _ - V-1 _ -
E0tf 1o Isc

FPU VF| = {VAF| ~ |THW] THA]PIM| ~ ~ |eLs1| FC | SEL [BATT] +B1

- 1 G2

E02 'z‘g'-n —jweT| -] =-1-|er|edf - | - | - e} 7 {xnc| - { oo |vee|vral e2 | Jens2lseol acl - | w | +B

Fl4265
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Voltage at ECU Wiring Connectors

(4A-GE w/ Air Flow Meter)
Terminals Condition STD voltage:
+B
- E1 jti W ON
+B1 E ignition SW O
BATT — E1 -
IDL - E2 Throttle vaive open
: Throttle valve fully closed
VTA - E2 Ignition SW ON
Throttle valve fully open
VCC -~ E2 - -
IGT - E1 , Idling
STA - E2 Cranking
No.10 EO1
- iti W ON
No.20 ~ E02 Ignition S )
W -~ E1 No trouble {CHECK ENGINE” warning light off) and engine running
VC - E2 -
Measuring plate fully closed
Ignition SW ON
VS - E2 Measuring plate fully open
ldling
THA - E2 Intake air temp. 20°C (68°F)
THW - E2 Coolant temp. 80°C (176°F)
A/C - E1 Ignition SW ON Air conditioning ON
Check connector TE1 — E1 not connect
T - E1 :
Check connector TE1 —~ E1 connect

. ECU Terminals

€01 :\lg - I\é—c -] -1-1- |c®] NE |IGF |STAIFPU] | VF

oxil - lrewlthal vs {ve HacT|sTe} - | - amrj+8] |

goz| N (g1 fiet| - | - | -] - | - [cO|eer ~Tamiblezal 7 lknkl- = [ioeivec|vaal g2 | = [spofac| - | w l+B1

FI
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Fi-151

NOTICE:

connectors.

Fl4559

2. INSPECT RESISTANCE OF ECU

o Do not touch the 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

® Disconnect the connectors from the ECU.
® Measure the resistance at each terminal.

Resistance of ECU Wiring Connectors (4A-FE)

Terminals

Condition

Resistance ({)

Throttle valve open Infinity
IDL — E2
Throttle valve fully closed 0o
Throttle valve fully open 0
PSW - E2 -
Throttle valve fully closed Infinity
THA — E2 Intake temperature 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temperature 80°C (176°F) 200 - 400
G1-GO ' - 140 - 180
B NE-GO - 140 - 180

CU Terminals (2WD)

U1

Hy

No. ox
EO1 -
10 VAE

GO

G1

1GF | 167 | THA| PiM | THW]NSw] EGR

ACT

FC | R/ PTBATT +B1

" No.
E02{ 59

E21

NE

= | IDL | VCC{PSW| E2 | HT |v-ISC|

VF

SPD

A/lC| - W | +B
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FI-152
Resistance of ECU Wiring Connectors
(4A-GE w/o Air Flow Meter)
- Terminals Condition Resistance (
Throttie valve open Infinity.,
IDL - E2 :
Throttle valve fully closed 2,300 or e
Throttle vaive fully open 3,300 - 10
VTA - E2 .
Throttle valve fully closed 200 - 80
VCC - E2 - 3,000 — 7063
THA - E2 Intake air temp. 20°C (68°F) 2,000 - 3,00
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1,G2 -G © - 140 - 180"
NE-G© - 140 - 180
ECU Terminals
go|Ne| - el - — gz | ne | 1ee|stalrrul ] ve| - lvar| — fruw|THA[PM| — | § — [ELST £c seL paTr+B1]
€02{ 38| 1 6T | - —Jeilea] - [ - | - [{=| 7 [0w| = |ioufvecivral ez | |euszspojarct - | W | +8
Resistance at ECU Wiring Connectors
(4A-GE w/ Air Flow Meter)
Terminals Condition Resistance (©
Throttle vaive open Infinity
iDL — E2 - v
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,300 - 10,0
VTA - E2 . f
o Throttle valve fully closed 200 - 800
VCC - E2 - 3,000 - 7,00
VS - E2 Measuring plate fully closed 20 - 400
- 1
Measuring plate fully open 20 - 3,00
VC - E2 - 100 - 300
— "~
THA - E2 intake air temp. 20°C (68°F) 2,000 - 3,0C
THW - E2 Coolant temp. 80°C (176°F) 200 — 400
. - B - ‘
G®-GO - ‘ 140 - 180
|
NE - GO - 140 - 180
i
ECU Terminals
EO1 ’1‘8 - | - s -1 - |6@®| ne | 16F [STA[FPUL | VF % o;(1 - |tawl™al vs | ve | {act|sTp| - | - [paTTi 481
E02 ';g E1] - | 6T -1 -1 -leoleer| - |arid]e2s} T [xnk| ~ JiLfvecivra) E2 ) - spo] Ac| - | w]+B
L —
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‘“ wace | Fuel Cut RPM

4A-FE
INSPECTION OF FUEL CUT RPM
(a) - Start and warm up the engine. -

(b) Disconnect the connector from the throttle position
sensor.

{c} Connect circuit terminals IDL and E2 on the wiring
connector side.

E2 | ]
oL | |

J-3-1F14197

(d) Gradually raise the engine rpm and check that there
is fluctuation between the fuel cut and fuel return
points. :

/ \\ : HINT:
_ ° .
N The vehicle should be stopped.
. @ Accessories switched off.
Fuel cut rpm:

rpm 4A-FE w/o TWC 1,700 rpm
Tachometer: w/ TWC 1,900 rpm
e 4A-GE w/o Air flow meter 1,450 rpm
w/ Air flow meter 1,600 rpm

Fuel return rpm:
. 4A-FE w/o TWC 1,200 rpm
w/ TWC 1,200 rpm

4A-GE w/o Air flow meter 1,050 rpm
w/ Air flow meter 1,200 rpm
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Fuel Pressure Control System
(4A-GE Europe)

. ECU

To Circuit Opening Relay <

| " From EFl Main Relay

Water Temp. Sensor

;’LTHW

E1

INSPECTION OF FUEL PRESSURE CONTRO
SYSTEM A

1. INSPECT WATER TEMPERATURE SENSOR
(See page FI-138)

INSPECT FUEL PRESSURE VSV
Ohmmeter

A. Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
ween the terminals. '
Resistance (Cold): 33 — 39 Q
If there is no continuity, replace the VSV.

EC3725

B. Inspect VSV for ground

- Using an ohmmeter, check that there is
ween each terminal and the body. |

If there is continuity, replace the VSV. |

Ohmmeter

: |
no continuit

— |
‘E@J |

|

|




EFl SYSTEM — Electronic Control System FI-1565

FI5072

Battery

F15120

C.

Inspect VSV operation ,
(a) Check that air does not flow from pipe E to pipe F.

(b} Apply battery voltage acrosé 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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Idle-up System (w/ Air Flow Méfg

Fusible
Link

Fusible

ignition Switch '
sT1 J STA

VSV

FI5224

INSPECTION OF IDLE-UP SYSTEM

1. INSPECTION BATTERY VOLTAGE OF IDLE-UP VS ,,
(@) All accessories switched off. .

() Using a voltmeter, check that it indicates ba
voltage during cranking and for ten seconds a

starting.

Ohmmeter

FI5153

2. INSPECT IDLE-UP VSV
A. Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
ween the terminals.
Resistance (Cold): 37 — 44 Q
If there is no continuity, replace the VSV.

B. Inspect VSV for ground ‘

Ohmmeter

No
Continuity

Using an ohmmeter, check that there is no continuity
ween each terminal and the body. \

If there is continuity, replace the VSV. |
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C. Inspect VSV operation
(a) Check that air flows from pipe E to pipe F.

Fi5145

(b) Apply battery voltage across the terminals.
Air (c) Check that air flows from pipe E to pipe F.

/ If operation is not as specified, replace the VSV.
~
I~ ~

FI5152
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Idle Speed Control (ISC) Valve
(4A-FE) o

ignition Switch Netural Start Switch
ECU
oW e
FALLT 100A 40A ) M/T)
(AE, AT180
(AE, AT180) 60A +B (+B1)
80A (AT171) (AT171) ISC Valve
{ From EFl
FL SR Main Relay v-Isc )
man\ % |< |
20L &~ .
!
1
= |
' 4
Battery| _1 i
E1 -
)
2WD INSPECTION OF ISC VALVE

INSPECT ISC VALVE
A. Inspect ISC Valve for open circuit

Using an ohmmeter, check that there is continuity
ween the terminals.

Resistance: 2WD 30— 33 Q
4WD 30— 34 (Q

If there is no continuity, replace the 1SC valve.

4wWD

Ohmmeter

Fl4986
F15074

B. Inspect ISC valve for ground

Using an ohmmeter, check that there is no continuity F
ween each terminal and body.

If there is continuity, replace the 1SC valve.

F14987
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FI5073

C. Inspect ISC valve operation .
(@ Check that air does not flow from pipes E to F.

Fl4988
FIS069

{b) Apply battery voltage across the terminals.
(c) Check that air flows pipes E to F.
If operation is not as specified, replace the ISC valve.

) @
Battery

F14989
FI5070
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Air Control Valve (ACV)
(4A-GE w/o Air Flow Meter)

FL Ignition Switch
AM1
40A
AM1] |
—QAO S ST1 STA

ACV

From EFl Main Relay—»——d——@———ov-lsc

E1

5 INSPECTION OF ACV

INSPECT ACV
A. Inspect ACV for open circuit

Ohmmeter Using an ohmmeter, check that there is continuity
o ween the terminals.
° Resistance: 22 — 26 ()
O 3 If there is no continuity, replace the ACV.
o]

Fl4889

'B. Inspect ACV for ground 4

Using an ohmmeter, check that there is no continuity b
ween each terminal and body. :

If there is continuity, replace the ACV.

F14885

C. Inspect ACV opreration o ,
(a) Check that air does not flow from parts E to F.

F14864
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-Fi-161

Fl4863

{b) Apply battery voltage across the terminals.
(¢} Check that air flows from ports E to F.
If operation is not as specified, replace the ACV.
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COOLING SYSTEM

Page

DESCRIPTION ......ooooimeeeeeeeeeeeeeeeeeeeeeeeee, CO-2
TROUBLESHOOTING ...ocovovveneeeeeeeeeeeeeeens co-4
CHECK AND REPLACEMENT OF ENGINE

COOLANT ..o e e, CO-5
WATERPUMP ...ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoen CO-6
THERMOSTAT ..o CO-13 cO
RADIATOR ..o eees oo ee oo CO-15 -




CO-2 COOLING SYSTEM — Description

DESCRIPTION

This engine utilizes a pressurized forced circulation cooling system which includes a thermostat eq
with a by-pass valve mounted on the inlet side. ’

4A-FE

: ‘ Water Pump

Water Qutlet /—'>\

Water By-Pass
{Air Pipe)

FROM HEATOR
Thermostat

Water Inlet Pipe

TO HEATER

Auxiliary Air Valve

4A-GE

Thermostat

|
,,\_' ' ;‘x‘- To Radiator i
|

. } o Water Inlet Pipe Water Pump




COOLING SYSTEM — Description . : CO-3

(inside the cylinder block and cylinder head),
, ~water pump, thermostat, -electric fan,
'»f’ and other components:

nt which is heated in the water jacket is
d to the radiator, through which an electric
ows air to cool the coolant as it passes
h. Coolant which has been cooled is then

of the cylinder block and cylinder head
which coolant passes. It is designed to

bustion chambers which become heated dur-
ingine operation.

 radiator performs the function of cooling
olant which has passed through the water
and become hot, and is mounted in the front
-vehicle: The radiator consists of an upper
wer tank, and a.core which connects the two
pks. The upper tank contains the inlet for coolant
he water jacket and the filter inlet. It also has
attached through which excess coolant or
can flow. The lower tank contains the outlet
oolant and the drain cock. The core contains
tubes through which coolant flows from the
tank to the lower tank as well as cooling fins
h radiate heat away from the coolant in the
s. The air sucked through the radiator by the
tric fan, as well as the wind generated by the
ehicle’s travel, passes through the radiator, cool-
it. Models with automatic transmissions
e an automatic transmission fluid cooler built
the lower tank of the radiator. A fan with an
tric motor is mounted behind the radiator to
st the flow of air through the radiator. The fan
ates when the coolant temperature becomes
lISh'in order to prevent it from becoming too high.

IATOR CAP

he radiator cap is a pressure type cap which
s the radiator, resulting in pressurization of the
ator as the coolant expands. The pressuriza-
On.prevents the coolant from boiling even when
coolant temperature exceeds 100°C (212°F).
lief valve (pressurization valve) and a vacuum
e (negative pressure valve) are built into the
ator cap. The relief valve opens and lets steam
pe through the overflow pipe when the
sure generated inside the cooling system
eds the limit (coolant temperature: 110 -
°C, 230 — 248°F, pressure; 0.3 — 1.0 kg/
43 - 14.2 psi, 29.4 - 98.1 kPa). The
um valve opens to alleviate the vacuum which
lops in the coolant system after the engine is

~cooling system is composed of -the water -

stopped and the coolant temperature drops. The
valve’s opening allows return of the coolant in the

" reservoir tank 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 see 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 is a wax type bypass valve and
is mounted in the water inlet housing. The ther-

- mostat includes a type of automatic valve oper-

ated 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 cir-
culation of coolant. Wax inside the thermostat
expands when heated and contacts when cooled.
Heating the wax thus generates pressure which
overpowers the force of the spring which keeps
the valve closed, thus opening the valve. When the
wax cools, its contraction causes the force of the
spring to take effect once more, closing the valve.
The thermostat in this engine operates at a tem-
perature of 82°C (180°F).




COo-4 COOLING SYSTEM — Troubleshooting
TROUBLESHOOTING
Problem Possible cause

Remedy

Engine overheats

Check coolant
Water pump drive belt loose or missing
Dirt, leaves or insects on radiator

Hoses, water pump, thermostat housing,
radiator, heater, core plugs or head gasket
leakage

Thermostat faulty

Ignition timing retarded

Electric cooling system faulty

Radiator hose plugged or rotted

Water pump faulty

Radiator plugged or cap faulty

Cylinder head or block cracked or plugged

Replenish coolant-
Adjust or replace belt
Clean radiator

Repair as necessary

Check thermostat

Set timing

inspect electric cooling systém
Replace hose

Replace water pump

Check radiator

Repair as.necessary

mostat would have an adverse effect, causing a loss of cooling efficiency.




COOLING SYSTEM — Check and Replacement of Engine Coolant

CO-5

C00528 CO0867

C00755

Drain Plug

MA0542
£1220

- 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 rust deposits or scales
around the radiator cap or radiator filler hole, and the coo-
lant should be free from oil.

If excessively dirty, replace the coolant.

. REPLACE ENGINE COOLANT

(8} Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do
not remove it 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 engine drain
cocks. (The engine drain cock is near the oil filter.)

(c) Close the drain cocks.

Torque {Engine drain cock):
350 kg-cm (25 ft-Ib, 34 N-m)

{d) Fill the system with coolant. A
Use a good brand of ethylene-glycol or alcohol type
antifreeze, or TOYOTA radiator conditioner or
equivalent anticorrosive, mixed according to the
manufacturer’s directions.

Ethylene-glycol type:
anticorrosive effect.

TOYOTA radiator conditioner:
rosive effect. '

NOTICE:
® Do not use alcohol type coolant.

® The coolant should be mixed with demineralized
water or distilled water.

Capacity (w/ Heater):

This type has an antifreeze and

This has only an anticor-

4A-FE

AE M/T 6.2 liters (6.5 US qts, 5.5 Imp. qts)
AE A/T 6.1 liters (6.4 US qts, 5.4 Imp. qts)
AT171 5.6 liters (5.9 US qts, 4.9 Imp. qts)
AT180 5.2 liters (5.5 US qts, 4.6 Imp. qts)
4A-GE 6.0 liters (6.3 US qts, 5.3 Imp. qts)

(e) Install the radiator cap.
(f)  Start the engine and check for leaks.
(g} Recheck the coolant level and refill as necessary.



CO-6 L COOLING SYSTEM — Water Pump

WATER PUMP
COMPONENTS |

Water Pump Suction Cover
4 O-Ring

& Seal

Pulley Seat

"Water Pump Puliey # Bearing.

| ¢ Rotor
| ‘ ' - & Gasket

Water Pump Body

& Non-reusable part

REMOVAL OF WATER PUMP
1. DRAIN COOLANT (See page CO-5)

4A-FE Water By-Pass Hose

2. . REMOVE DRIVE BELT AND WATER PUMP PULLEY

Water Inlet Hose

T
3

3,_ R_EMbVE NO.3 AND NO.2 TIMING BELT COVERS |

4A-FE (See steps 8, 12 and 14 on pages EM-60 and 61‘
' 4A-GE (See steps 2 and 15 on pages EM-93 and 95)

(a) Disconnect the water inlet and water by-pass hos

. 4. REMOVE WATER INLET PIPE }
| 1
4A-GE | from the inlet pipe. |

\Y
7 " .
Water By-Pass Hose_7

as

€00853
€00809




COOLING SYSTEM — Water Pump CO-7

. (b) Remove the two nuts and clamp bolt.
(c) Remove the water inlet pipe and O-ring.

€00825
C00808

- 5., REMOVE OIL DIPSTICK GUIDE AND DIPSTICK
(a) Remove the dipstick.

(b) Remove the bolt, and pull out the dipstick guide. Plug
the guide installation hole of the oil pump.

(c} Remove the O-ring from the dipstick guide.

€008s57

6. REMOVE WATER PUMP
(a) Remove the three bolts and water pump.
(b) Remove the O-ring.

NOTICE: Be careful not to get coolant on the timing
belt.

€00834

'INSPECTION OF WATER PUMP

INSPECT WATER PUMP

Turn the pulley and check that the water pump bearing
moves smoothly and quietly.

€00803




CO-8 COOLING SYSTEM — Water Pump

DISASSEMBLY OF WATER PUMP
(See page CO-6)
1. REMOVE WATER PUMP SUCTION COVER

{a) Remove the three bolts.

(b) Using a screwdriver, pry off the water pump suction
cover. 1

C00488

‘ 2. REMOVE PULLEY SEAT

Using SST and a press, remove the pulley seat from 1
water pump bearing shaft.

SST 09236-00101 (09237-00010, 09237-00040)

C00500

3. REMOVE WATER PUMP BEARING

(8} Using a grinding wheel, grind the water pump roto
as shown.

NOTICE: Do not grind water pump bearing shaft.
(b) Heat the water pump body to approx. 85°C (185°F)

C00218

() Using SST and a press, remove the waterpump roto

‘ Y | and bearing. ;
| % SST 09236-00101 (09237-00010, 09237-00040)

SST (d) - Remove the seal set from the water pump body.
! NOTICE: Do not damage the water pump body.

lidimir

ei

C00501

4. REMOVE SEAL

L . .
‘ o Using SST and a press, remove the seal.
SST 09236-00101 (09236-15010)

SST

%

C00502




COOLING SYSTEM — Water Pump C0-9

2?????????????2?

???

C00016

C00503

€00018 CO0019

SST

C00504

SST

A T T T SRR

Seat
distance

CO0505

ASSEMBLY OF WATER PUMP

(See page CO-6)

HINT: Always assemble the water pump with a new seal
set, a new rotor and a new bearing.
1. INSTALL WATER PUMP BEARING

(a) Gradually heat the water pump body to approx. 85°C
(185°F).

(b) Using SST and a press, install a new water pump
bearing into the water pump body.

SST 09236-00101 (09237-00020)

HINT: The bearing end face should be flush with the
body top surface.

2. INSTALL SEAL

(@) Apply a seal packing No.1282-B to a new seal and
pump body.

Seal packing: Part No.08826-00100 or equivalent

(b) Using SST and a press, install the seal on the water
pump bearing.

SST 09236-00101 (09237-00020)

3. INSTALL PULLEY SEAT

Using SST and a press, install the pulley seat on the water
pump bearing shaft.

SST 09236-00101 (09237-00020)

HINT: As shown in the figure, the distance from the

pulley seat to the installation surface of the pump body
should be as follows:

Seat distance: 76.7 mm (3.020 in.)



CO-10 COOLING SYSTEM — Water Pump

4, INSTALL ROTOR
(a) -Install a new packing and seat into the rotor.

C00022 C00023

(b) Apply a little LLC to the seal and rotor contact s
face. :

\ €00024 CO0025

(6} Using a press, install a new rotor on the water puri
bearing shaft.

HINT: As shown in the figure, the distance from the roto
edge to the installation surface of the pump body shoul
6.0 mm be 6.0 mm (0.236 in.).

1 5. CHECK WATER PUMP :
After assembly make sure that the rotor rotates smoothly;

EREFH I I \| :
C00506

6. INSTALL WATER PUMP SUCTION COVER
Instail the water pump suction cover.on a new gasket Wltl'
three bolts.

Torque: 92.5 kg-cm (80 in.-lb, 9.1 N'm)

|

.
HINT: After installing, make sure that the rotor is not ln
contact with the water pump suction cover.

C00507




COOLING SYSTEM — Water Pump CO-11

C00835

C00834

New O-Ring coo836|

C00837

€00825|

INSTALLATION OF WATER PUMP

1. INSTALL WATER PUMP
(a) Place a new O-ring in position on the cylinder block.

(b) Install the water pump with the three bolts.
‘Torque: 150 kg-cm (11 ft-Ib, 15 N'm)

2. INSTALL OIL DIPSTICK GUIDE AND DIPSTICK -
(@) Install a new O-ring to the dipstick guide.
(b) Apply soapy water to the O-ring.
(c) Push in the dipstick guide, and install it with the bolt.
Torque: 95 kg-cm (82 in.-1b, 9.3 N'm)

3.  INSTALL WATER INLET PIPE
(a) Piace a new O-ring in position on the water pump.

(b) 'Tempbrarily install water pump with the two nuts and
bolt.

(c) Tighten the two nuts.

Torque: 200 kg-cm (14 ft-1b, 20 N-m)
(d) Tighten the bolt.

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



C0O-12 COOLING SYSTEM — Water Pump

C00808

Water By-Pass Hose

© ® N o @O

(e) Connect the water inlet and water by-pass hoses
the inlet pipe.

!

INSTALL NO.2 AND NO.3 TIMING BELT COVERS

4A-FE (See steps 11, 14 and 18 on page EM-86 and 88(
4A-GE (See steps 13 and 26 on page EM-114 and 116

TEMPORARILY INSTALL WATER PUMP PULLEY |
INSTALL ALTERNATOR DRIVE BELT
ADJUST DRIVE BELT (See page CH-3)

FILL WITH ENGINE COOLANT (See page CO-5)
START ENGINE ANb CHECK FOR LEAKS




COOLING SYSTEM — Thermostat CO0-13

T_hermostat

C00851

C00491

C€00032

€008s8

THERMOSTAT

REMOVAL OF THERMOSTAT
1. DRAIN ENGINE COOLANT (See page CO-5)

2. REMOVE WATER INLET AND THERMOSTAT

(a Remove the two nuts (4A-FE) or two bolts (4A-GE)
and water inlet from the water inlet housing.

(b) Remove the thermostat.
(c) 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.

INSTALLATION OF THERMOSTAT

1. PLACE THERMOSTAT IN WATER PUMP
(a) Install a new gasket to the thermostat.

(b) (4A-FE Type A)
Set the jiggle valve of the thermostat in angle posi-
tion, and insert the thermostat in the water inlet,
housing.

HINT: The jiggle valve may be set within 10° of eigther
side of the presribed position.
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COOLING SYSTEM — Thermostat

C00828

c00827

(4A-FE Type B)
Align the jiggle valve of the thermostat Wlth 1k

upper side of the stud bolt, and insert the thermosg;
in the water inlet housing.
HINT: The jiggle valve be set within 10° of either side"

the pressribed position.

(4A-GE)
Align the jiggle valve of thermostat so that it is po

tioned above the water inlet housing.

INSTALL WATER INLET “{
Install the water inlet with the two nuts (4A-FE) or two
bolts (4A-GE). b

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

FILL WITH ENGINE COOLANT (See page 'CO-5)
START ENGINE AND CHECK FOR LEAKS
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Radiator Cap Tester

- RADIATOR
CLEANING OF RADIATOR

Using water or 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 kPa), 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 until relief
valve opens. Check that valve opens between 0.75 kg/cm?
(10.7 psi, 74 kPa) and 1.05 kg/cm? (14.9 psi, 103 kPa).

Check that the pressure gauge does not drop rapidly when
pressure on cap is below 0.6 kg/cm? (8.5 psi, 59 kPa).
Measure the relief valve opening pressure.

If either check is not within limits, replace the radiator cap.

2. CHECK 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/cm? (17psi, 118 kPa), check that
the pressure does not drop.

If the pressure drops, check the hoses, radiator or water
pump for leaks. If no external leaks are found, check the
heater core, block and head.



CO-16 COOLING SYSTEM — Radiator
COMPONENTS
AE
Upper Tank
@ Tank Plate -
4 O-Ring
. o Core Subassembly
Oil Cooler al
4 O-Ring
4 O-Ring-
4 Tank Plate
Lower Tank
LT@%
€ Non-reusable part ¢ O-Ring €00038 coo77is

2

I W}7

A\/ 5

C00509

C00040 CO0041

DISASSEMBLY OF RADIATOR (AE, AT171)

-
1. REMOVE TANK PLATE !
1
\

(a) Raise the claws of the tank plates with SST in th
numerical order shown in the figure.

SST 09230-00010
NOTICE: Be careful not to damage the core plate.




COOLING SYSTEM — Radiator. C0-17

(b) Pull the tank plates outward.

C00493

2. REMOVE TANK AND O-RING
(a) Pull the tank upward.
{(b) Remove the O-ring.

CO0510

3. (A/M
REMOVE OIL COOLER FROM LOWER TANK

(@) Remove the two nuts, spring washers, plate washers
and oil cooler. S

(b) Remove the O-ring from the oil cooler.

C00396
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COOLING SYSTEM - Radiator

Qil Cooler

NN

0O-Ring \
X

<
)
= S
]
CO0038
Core Plate
‘ Core Plate
| (R R ;;.':.;L% l
Core l
b |

00042

€00511

[

J

CORRECT|WRONG
; WRONG
0O-Ring

£00494

C00512

ASSEMBLY OF RADIATOR (AE, AT171)
(See page CO-16)

1.

4,

"HINT:

(A/T)
INSTALL OIL COOLER TO LOWER TANK

(a) Clean the O-ring contact surface of the lower tanb
and oil cooler.

(b) Install new O-ring to the oil cooler.

(c) Install the oil cooler with the O-rings to the lowe
tank.

(d) Install the plate washers, spring washers and nuts,

INSPECT CORE PLATE
Inspect the core plate for damage.

HINT:
® If the sides of the core plate groove are deformed
reassembly of the tank will be impossible.

® Therefore, first correct any deformation with pliers or:
like object. Water leakage will result, if the bottom of
the core plate groove is damaged or dented. Therefore
repair or replace if necessary. S .

INSTALL NEW O-RING AND TANK

@ Clean the tank and core plate.

® Take out any twists.

INSTALL TANK PLATE

Install the tank plates from both ends in the direction o
the arrows. Insert to where the portions shown by the
arrows contact with the tank.




COOLING SYSTEM — Radiator

CO-19

Punch

Shaft Guide Block

C00373

T }8

€00509

Guide Block

SST

Stopper

€00043 00046

C00495

%5E WEWE‘ '

C€00513

 Plate height:

STAKE CLAW OF TANK PLATE
(@) Set the punch of SST to “LOW".
SST 09230-00010

(b) Stake the claws of the tank plates with SST in the
numerical order shown in the figure. '

SST 09230-00010

NOTICE: If the bottom of the core plate is staked

~ with the SST on the guide block stopper, it may result

in water leakage.
SST 09230-00010

HINT: :
® Stake with just enough pressure to leave a mark on the
claw. The staked plate height (H) should be as follows:

9.08 — 9.43 mm (0.3575 — 0.3713 in.)

® Do not stake the areas protruding around the pipes,
brackets or tank ribs.
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COOLING SYSTEM — Radiator

Rib

€00496

Core Plate

Tank Plate
O-Ring

€00035

C00760

® The points shown in the illustration cannot be staked
with the SST. Use a pliers or like object and be carefy|
not to damage the core plates. i :

6. INSPECT FOR WATER LEAKS
(a) Tighten the drain plug. 4 .
(b) Plug the inlet and outlet pipes of the radiator'wit'h
SST. ’ : ‘

SST 09230-00010

(c) Using a radiator cap tester, apply -pressure to the‘
radiator. “

Test pressure: 1.5 kg/cm? (21 psi, 147 kPa)

(d) Inspect for water leaks. ' \

HINT: On radiator with resin tanks, there is a clearance
between the core plate and tank plate where a minute
amount of air will remain, giving the appearance of an air
leak when the radiator is submerged in water. Therefore,
before performing the water leak test, first switch the
radiator around in the water until all air bubbles disappear

7. PAINT TANK PLATE |
!

HINT: If the water leak test checks out okay, allow theJ
radiator to completely dry and then paint the tank plates

INSTALLATION OF RADIATOR

INSTALL RADIATOR
Place the radiator in installed position and install the twi
supports with the two bolts.
HINT: After installation, confirm that the rubber cushio
(A) of the support is not depressed.




COOLING SYSTEM — Electric Cooling Fan CO0-21
ELECTRIC COOLING FAN
Radiator Cooling Fan
SYSTEM CIRCUIT
Ignition Switch
Fuse IGN
10A (AE)
7.5A (AT)
e/ \O-
-AO-
FL
RDI FAN
{ 30A l
g ' Cooling
Fan
[ Q -/ Relay
NS—"
VAN g ) W Cooling Water
Fan Temp.
Engine Main Relay Motor _L Switch
€00884
COMPONENTS
AT
Fan Motor
Fan
]
Fan Shroud
)
Fan Shroud
e C00775 C00856




C0-22 COOLING SYSTEM — Electric Cooling Fan

ON-VEHICLE INSPECTION

Low .Coolant Temperature
(below 83°C (181°F))

1. TURN IGNITION SWITCH ON
Check that the fan does not rotate.

If it rotates, check the fan relay and temperature switch,
and check for a separated connector or severed wire bet."
ween the relay and temperature switch:

€00822 CO0517

2. DISCONNECT TEMPERATURE SWITCH CONNECTOR

Check that the fan rotates. ;

If it does not, check the fan relay, fan motor, |gmt|on relay :
and fuse, and check for a short circuit between the fan
relay and temperature switch. ;

4A-FE 4A-GE

C00518 CO0553 CO0519

3. CONNECT TEMPERATURE SWITCH CONNECTOR

, 93°C (199°F)

High Coolant Temperature
(above 93°C (199°F))

4. START ENGINE

(a) Raise engine coolant temperature to above 93° C
(199°F).

(b) Check that the fan rotates.

€00817 {c) Check that the fan stops when coolant temperature
is below 83°C (181°F). ‘

If it doesn’t replace the temperature switch.
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INSPECTION OF ELECTRIC COOLING FAN

1. INSPECT TEMPERATURE SWITCH
LOCATION: On the water inlet housing.

(a) Using an ohmmeter, check that there is no continuity
when the coolant temperature is above 93°C
(199°F).

(b} Check that there is continuity when the coolant tem-
perature is below 83°C (181°F).

If continuity is not as specified, replace the switch.

Ohmmeter

C00101

12 3 2. INSPECT ENGINE MAIN RELAY
O LOCATION: In the engine compartment relay box.

CHO493

Continuity - A. Inspect relay continuity

(@ Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

Continuity
: (b} Check that there is continuity between terminals 2
and 4.
(c) Check that there is no continuity between terminals 4
and 5. -

If continuity is not as specified, replace the relay.

BEQQ75

B. Inspect relay operation

S .
Battery (a) Apply battery voltage across terminals 1 and 3.
L No continuity (b) Using an ohmmeter, check that there is continuity
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.

090 H

BEOO76

3. INSPECT COOLING FAN RELAY
LOCATION: In the engine compartment relay box.

e £00379
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COOLING SYSTEM. — Electric Cooling Fan

€00103

No continuity

€00104

€00816]

A.

Inspect relay continuity

(@ Using an ohmmeier, check that there is continyj
- between termin_als 1 and 2.

(b) Check that there is continuity between terminals 3
and 4. '

If continuity is not as spécified, replace the relay.

Inspect relay operation \
(a) Apply battery voltage across terminals 1 and 2.

(b) Check that there is no continuity between terminals 3
and 4. ‘

If operation is not as specified, replace the relay.

i

INSPECT FAN MOTOR

(a) Connect the battery and ammeter to the fan motor
connector. _ 1

(b) Check to see that the motor rotates smoothly, and
current is as follows: g ‘

Standard amperage: 2WD . 3.2 — 4.4A
4WD M/T 5.8 — 7.4A
4WD A/T 8.8 — 10.8A

If the amperage is not as specified, replace the cooling fan

motor. _
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LUBRICATION SYSTEM

, _ Page
DESCRIPTION ... LU-2
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LUBRICATION SYSTEM — Description

DESCRIPTION

i A fully pressurized, fully filtered lubrication system has been adopted for this engine.

4A-FE

€ o . X
T

<

Oil Cooler

Oil Pump
Oil Strainer Relief Valve

CAMSHAFTDRIVE | ___.__
GEAR (EX) ;

L PISTON & VALVE LIFTERS & | ______
" CYLINDERS VALVE STEMS ;
! ] |
: I—- cAMS  (—---
i CONNECTING RODS | | CAMSHAFT JOURNALS l '
| ‘ CAMSHAFT DRI-|
: | VEN GEAR (IN) 3
i |
t—-I CRANKSHAFT | | CYLINDER HEAD l ;
! : — |
| [ OWLFLTER __ |—={ RELIEF VALVE | ;
| ] :
L . | !
i | RELIEF ?’ALVE 1 [ OIL COLLER _ | i
| 1 :
; 5 [ oLPumP | E
: - f =
i ] !
g E [ OIL STRAINER |
v i 1 1

OlL PAN ]

LU076
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W

OilFilter _

Oil Pump
i Oil Cooler
Oil Strainer :
___________ PISTON & | VALVE LIFTERS & |
CYLINDERS ™| VALVE STEMS 1
OIL NOZZLE -] CAMS e —
--------] CONNECTING RODS | . | CAMSHAFT JOURNALS |

| OIL NOZZLE VALVE |

e {  CRANKSHAFT | |  CYLINDERHEAD |
I U

[ OLFLTER | RELIEF VALVE ]

OIL COLLER | |

RELIEF VALVE |«

| OIL PUMP |

!

|  OIL STRAINER |

1 '

OlL PAN

ftll = e e e

| : ) " LU0B36




LU-4 LUBRICATION SYSTEM — Description

i A pressure feeding lubrication system has been
‘ adopted to supply oil to the moving parts of this
4} 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 gra-
vity to the oil pan. A dipstick on the side of the oil
. pump body 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 driven rotor. When the drive rotor
rotates, the driven rotor rotates in the same direc-
tion, and since the axls of the driven 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 discharged 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 regula-.
tor works to prevent an oversupply of oil. During
normal oil supply, a coil spring and vaive keep the
bypass closed, but when too much oil is being fed,
the pressure become extremely high, overpower-
ing 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.

OlL 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 acceler-
ated wear or sizing if allowed to circulate through
the engine. The oil filter, integrated into the oil line,
removes these impurities as the oil passes through

‘ it. The filter is mounted outside the engine to
: simplify replacement of the filter element. A relief
valve is also included ahead of the filter element to
1 relieve the high oil pressure in case that the filter
element becomes clogged with impurities. The
relief valve opens when the oil pressure over-
powers 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-135
‘ LU-13
Gasket faulty _ Replace gasket
€1 ow oil pressure Oil leakage : Repair as necessary
Relief valve faulty Repair relief valve LU-12,13
QOil pump faulty Repair oil pump LU-9
v Poor quality engine oil Replace engine oil LU-6
Crankshaft bearing faulty Replace bearing EM-122
Connecting rod bearing faulty Replace bearing EM-119
Qil filter clogged Replace oil filter LU-7
High oil pressure Relief valve faulty Repair relief valve LU-12,13




LU-6 LUBRICATION SYSTEM — Oil Pressure Check

-OIL PRESSURE CHECK

Recommended Viscosity (SAE): : 1. CHECK ENGINE OIL QUALITY

ZOW-40 T 20WB0 __ D | Check the oil for deterioration, entry of water, dlscolormg
) T0W-30___ 10W-30 10W-50 > . of thinning. .
¢ 5W-30 ‘ i l laol N if the quality is poor, replace the oil.

- w— | ||| (4A-FE for Europe & Australia and 4A-GE) ,
C-29 -18 -7 4 16 27 38 Use API grade SE, SF, SG or better and recommended
°F -20 0 20 40 60 80 100
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE Vi SCOSIty oil.

LU0310 (4A-FE for Others) ‘
Use API grade SD, SE, SF, SG or better and recommended
viscosity oil. )

2. CHECK ENGINE OIL LEVEL

The oil level should be between the “L" and “F" marks on
the dipstick.
If Iow check for leakage and add oil up to the “F"’ mark.

3. REMOVEOIL PRESSU.RE SWITCH OR SENDER GAUGE
AND INSTALL OIL PRESSURE GAUGE

L0488 (a) (4A-FE)
Remove the alternator and bracket.

(b) Remove the oil pressure switch (4A-FE) or oil
pressure sender gauge (4A-GE).

HINT: (w/ Sender gauge): Use SST.
SST 09027-12140
(c) Install an oil pressure gauge. |

(d) (4A-FE)
Reinstall the bracket and alternator.

4. WARM UP ENGINE

Allow the engine to warm up to reach normal operating
temperature. )

5. CHECK OIL PRESSURE

Oil pressure:
At idling 0.3 kg/cm? (4.3 psi, 29 kPa)
or more
At 3,000 rpm 2.5 — 5.0 kg/cm?
(36 — 71 psi, 245 — 490 kPa)

6. REMOVE OIL PRESSURE GAUGE

LU0877 ( a) (4 A_FE)
Remove the alternator and bracket.

(b) Remove an oil pressure gauge.

(¢ Apply adhesive to-two or three threads of the Ol|
pressure switch (4A-FE) or oil pressure sender gauge
(4A-GE).

Adhesive: Part No0.08833-00080, THREE BOND
1344, LOCTITE 242 or equivalent. |

(d) Reinstall the oil pressure switch.
(e) (4A-FE)
Reinstall the bracket and alternator.

I | 7. START ENGINE AND CHECK FOR LEAKS \




LUBRICATION SYSTEM — Replacement of Engine Oil and Oil Filter _ LU-7

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

CAUTION:

¢ 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
contaminants which may cause skin cancer.
Adequate means of skin protection and washing
facilities should be provided.

e 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 thorough-
ly washed with soap and water, or use waterless -
hand cleaner, to remove any used engine oil. Do not
use gasoline, thinners, or solvents.

® [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 con-
tainer.

2. REPLACE OIL FILTER

“(a) Using SST, remove the oil filter (located on left side
of the engine block).

SST 09228-06500

LUO906E

(b) .Inspect and clean the oil filter installation surface.
{c) Apply clean engine oil to the gasket of a new oil filter.

LUo4g8




LU-8 LUBRICATION SYSTEM — Replacement of Engine Oil and Oil Filter

LU0490

(d) Lightly screw in the filter to where you feel regig

" (e} Then, using SST, tighten the oil filter an extra 3/

'REFILL WITH ENGINE OIL

(b) Fill the engine with new oil, APl grade SD, SE, SF, sG ”

Luo488

tance.

turn.
SST 09228-06500

(a) Clean and install the oil drain plug with a new gasket, -
Torque the drain plug.

Torque: 350 kg-cm (25 ft-Ib, 34 N-m)

or better.
Capacity:
4A-FE
Drain and refill
Without oil filter change
3.0 liters (3.1 US qts, 2.6 Imp.qts)
With oil filter change
3.2 liters (3.3 US qts, 2.8 Imp.qts)
Dry fill (w/ Oil cooler)
4.1 liters (4.3 US qts, 3.6 Imp.qts)
Dry fill (w/o Oil cooler)
3.7 liters (3.9 US qts, 3.3 Imp.qts)

4A-GE
Drain and refill
Without oil filter change
3.4 liters (3.6 US qts, 3.0 Imp.qts)
With oil filter change
3.7 liters (3.9 US qts, 3.3 Imp.qts)
Dry fill
4.1 liters (4.3 US qgts, 3.6 Imp.qts)

|

l

(c) Reinstall the oil filler cap with the gasket. ; }
' ’ -

|

|

4. START ENGINE AND CHECK FOR LEAKS

5. RECHECK ENGINE OIL LEVEL (See page LU-6)




LUBRICATION SYSTEM — Oil Pump

OIL PUMP
COMPONENTS

LU-9

Oil Dipstick Guide

Oil Pump Body

@ Oil Seal

Snap Ring

& Gasket

Drain Plug

® Non-reusable part

LU0878




LU-10

LUBRICATION SYSTEM — Oil Pump

Lu0838 |

LUO491

REMOVAL OF OIL PUMP
(See page LU-9)

e} 4A- FE)

'LU0492

LU0130

HINT: When repairing the oil pump, the oil pan ang
strainer should be removed and cleaned. "~

DRAIN ENGINE OIL (See page LU-7)

REMOVE TIMING BELT, IDLER PULLEY AND
CRANKSHAFT TIMING PULLEY

4A-FE (See page EM-39)
4A-GE (See page EM-47)

REMOVE OIL PAN

(a) Remove the oil cooler hose and union from the oil
pan.

(b) Remove the two nuts and nineteen bolts.

cylinder block, cut off applied sealer and then remove
the oil pan. '

SST 09032-00100

(d) .(4A-GE)
Insert the blade of SST between the oil pan and baf-
fle plate, cut off applied sealer and then remove the%
oil pan. - ‘
SST 09032-00100
NOTICE: |
e Do notuse SST for the oil pump body side. If necess-
ary, use a screwdriver. |

e When removing the oil pan, be careful not to
damage the oil pan flange.

Insert the blade of SST between the oil pan and
\
|

REMOVE OIL STRAINER
Remove the two bolts, nuts, oil strainer and gasket.

(4A-GE)

REMOVE OIL PAN BAFFLE PLATE

Insert the blade of SST between the cylinder block and
baffle plate, cut off applied sealer and remove the baffle
plate.

SST 09032-00100

NOTICE:

e Do not use SST for the oil pump body side. If necess:
ary, use a screwdriver.

e When removing the haffle plate, be careful not tc
damage the baffle plate flange.




LUBRICATION SYSTEM — Oil Pump LU-11

6. REMOVE OIL DIPSTICK GUIDE AND DIPSTICK
(a) Remove the dipstick.
{0} Remove the bolt, and pull out the dipstick guide.
(c) Remove the O-ring from the dipstick gauide.

7. REMOVE OIL PUMP
(a) Remove the seven bolts.

(b) Using a plastic-faced hammer, remove the oil pump
by carefully tapping the oil pump body.

DISASSEMBLY OF OIL PUMP
(See page LU-9)

1. REMOVE RELIEF VALVE
(a) Using snap ring pliers, remove the snap ring.
(b) Remove the retainer, spring and relief valve.

2. REMOVE DRIVE AND DRIVEN ROTORS

Remove the five screws, pump body cover, drive and
driven rotors.

LU0843




LU-12 LUBRICATION SYSTEM — Oil Pump

INSPECTION OF OIL PUMP

1. INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it fg
smoothly into the valve hole by its own weight. ‘

If it doesn't, replace the relief valve. If necessary, replac
the oil pump assembly. ’ \

LU0510

INSPECT DRIVE AND DRIVEN ROTORS

A. Inspect rotor body clearance

Using a feeler gauge, measure the clearance between th;
driven rotor and pump body.

Standard body clearance:
4A-FE 0.080 — 0.180 mm (0.0031 — 0.0071 in)
4A-GE 0.100 — 0.191 mm (0.0039 — 0.0075 in.[

Maximum body clearance: 0.20 mm (0.0079 in.)

LU0320 If the body clearance is greater than maximum,. replace th_é
rotors as a set. If necessary, replace the oil pump assemb-

“ly.

) : —_— '
ﬂ - 7 B. Inspect rotor side clearance

|

]

b

1\

% ‘ . Using a feeler gauge and precision straight edge, measuré‘
| the clearance between the rotors and precision straight

edge. }

Standard side clearance: 1
4A-FE 0.025 — 0.085 mm (0.0010 — 0.0033 in.)

4A-GE 0.025 — 0.075 mm (0.0010 — 0.0030 in.){‘

LU0322 Maximum side clearance: 0.10 mm (0.0039 in.)

If the side clearance is greater than maximum, replace thej
rotors as a set. If necessary, replace the oil pump assemb:

ly.

3

C. Inspect rotor tip clearance ‘

Using a feeler gauge, measure the clearance between the:
drive and driven rotors. : ;

Standard tip clearance: .
4A-FE 0.025 — 0.085 mm (0.0010 — 0.0033 in.
4A-GE 0.060 — 0.180 mm (0.0024 — 0.0071 in.

LU0321 Maximum tip clearance: 0.35 mm (0.0138.in.).

If the tip clearance is greater than maximum, replace th
rotors as a set.

'REPLACEMENT OF CRANKSHAFT FRONT Ol
SEAL ._
(See page EM-135)




LUBRICATION SYSTEM — Oil Pump

LU-13

LuUog40

LU0843

LU0842 |-

ASSEMBLY OF OIL PUMP

(See page LU-9)

1.

INSTALL DRIVE AND DRIVEN ROTORS

(a) Place the drive and driven rotors into ‘pump body
with the marks facing the pump body cover side.

(b) Install the pump body cover with the five screws.
Torque: 105 kg-cm (8 ft-1b, 10 N-m)

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

INSTALLATION OF OIL PUMP

" (See page LU-9) : :
1. INSTALL OIL PUMP ‘ ‘
(a) Place a new gasket in position on the cylinder bIocI{_ .

(b) Engage the spline teeth of the oil pump drive rotor :
with the large teeth of the crankshaft, and slide the
oil pump. P

LUO199

(c) Install the oil pump with the seven bolts.
Torque: 220 kg-cm (16 ft-1b, 21 N'm)
HINT: Each bolt length is indicated in the figure.

= Boit length: Long bolt 35 mm (1.38 in))
ong Others 25 mm (0.98 in.)

2. INSTALL OIL DIPSTICK GUIDE AND D!PSTICK
(a) Install a new O-ring to the dipstick guide.
(b) Apply soapy water to the O-ring. |
“{c) Push in the dipstick guidé, and.install it with the bolt. ‘
Torque: 95 kg-cm (82 in.-Ib, 9.3 N'm) |

(d) Install the dipstick.

|
|
LU0493 .
|
|
|

C00486

3. (4A-GE)
INSTALL OIL PAN BAFFLE PLATE

(@ Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contacting surfaces of
the baffle plate and cylinder block.

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

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

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

NOTICE: Do not use a solvent which will affect the
A’ Seal Diameter » painted surfaces.

3-5mm_ (b) Apply seal packing to the baffle plate as shown in the
\0\51 (0.12 - 0.20 |n.)J,7 figure.

Seal packing: Part No.08826-00080 or equivalent
~—6 mm ® install a nozzle that has been cutto a 3 — 5 mn

=2 ?‘= (0.12 — 0.20 in)) opening.

CU0494




LUBRICATION SYSTEM — Oil Pump

LU-15

LU0492

Seal Diameter
3-5mm
(0.12 — 0.20 in)

%——Smm

LU0881

HINT: Avoid applying an excess amount of seal to the
surface. Be particularly careful near oil passages.

® Parts must be assembled within 3 minutes of
application. Otherwise, the material must be
removed and reapplied.

® Immediately remove the nozzle from the tube and
reinstall cap.

(c) Install the baffle plate.

INSTALL OIL STRAINER

Place a new oil strainer gasket and install the oil strainer
with two bolts and two nuts.

Torque: 95 kg-cm (82 in.-lb, 9.3 N-m)

INSTALL OIL PAN

(a) Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contacting surfaces of
the oil pan and cylinder block (4A-FE) or baffle plate
(4A-GE).

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

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

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

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

(b) Apply seal packing to the oil pan as shown in the
figure.

Seal packing: Part No.08826-00080 or equivalent

@ Install a nozzle that has been cutto a 3 — 5 mm
(0.12 - 0.20 in.) opening.

HINT: Avoid applying an excess amount of seal to the
surface. Be particularly careful near oil passages.

® Parts must be assembled within 3 minutes of
application. Otherwise, the material must be
removed and reapplied.

® Immediately remove the nozzle from the tube and
reinstall cap.




LU-16 LUBRICATION SYSTEM — Oil Pump

(¢) Install the oil pan over the studs on the block with the
nineteen bolts and two nuts.

Torque: 50 kg-cm (43 in.-lb, 4.9 N'm)

\ LU0838

(d) Install the cooler pipe, two new gaskets and umon
bolt. Torque the union bolt.

Torque. 250 kg-cm (18 ft-ib, 25 N'm)

6. INSTALL CRANKSHAFT TIMING PULLEY, IDLER
PULLEY AND TIMING BELT

4A-FE (See page EM-44)
4A-GE (See page EM-52)

7.  REFILL WITH ENGINE OIL (See page LU-8)
8. START ENGINE AND CHECK FOR LEAKS

9. RECHECK OIL LEVEL (See page LU-6)




LUBRICATION SYSTEM — Oil Cooler and Pressure Regulator LU-17

OIL COOLER AND PRESSURE

REGULATOR -
COMPONENTS
l;A’Est, 95 (4A-FE) . Union Bolt[ 550 (40, 54) |
Oil Filter 5 o~
¢ Gasket] ;
Union Pipe ' @—0 O-Ring
300 (22 29)

PR

Oil Cooler HoseLﬁ’Z i .
4 Gasket9 Spring
“Union Pipe S Gasket

l

I

1

4 2 j}l &-—Relief Valve Plug
Tot

& Gasket : I 375 (27, 37) |
250 (18, 25)

i Oil Cooler Hose __

g

Oil Cooler Pipe
© Y
0Oil Cooler Hose‘&
L]
QOil Cooler
&
AE92 (4A-GE) Union Bolt

o

[}

!

— v P
Qil Filter ¢ Gasket: r
1
! 2
Union Pipe i_ Q ¢ O-Ring

& .| 3
B

Oil Cooler Hose -

) _Oil Filter Bracket

G ? | %————-Rehef Valve
& Gasketg
5 | 300 (22, 29) | ° Spring

Unlon Pipe _ S——— @ Gasket

% & —Relief Valve Plug
o u———o Gasket

Ol Cooler Pipe

Oil Cooler Hose

Oil Cooler

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

QNon-reusable part




LU-18 LUBRICATION SYSTEM — Oil Cooler and Pressure Reﬁgulator

-COMPONENTS (Cont’d)

Oil Filter
Oil Cooler Hose-

&
“Q————O O-Ring

Oil Filter Bracket

& §——————Relief Valve
i, H Spring
@ ———— @& Gasket
& —————Relief Valve Plug
Union Pipe
Oil Cooler

Oil Cooler Hose

Cooler Pipe

Qil Cooler Hose

AT180 (4A-FE)
Qil Cooler & Gasket

Oil Filter

-1
-

&

Q——Q O-Ring

Qil Filter Bracket

I
|
[
|
|
I
:
Union Bolt f
3

550 (40, 54) |, -

%——' Relief Valve
g .
e Sering
¢ Gasket
& Relief Valve Plug
< : Union Pipe
)

er Hose

Qil Coo

Oil Cooler Hose -

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

AT171 (4A-FE)  Gasket B

U094
LU0915
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IGNITION SYSTEM

..........................................

ON-VEHICLE INSPECTION

4A-FE ...................
4A-GE ..................

INTEGRATED IGNITION ASSEMBLY (lIA) (4A-FE) ..
DISTRIBUTOR (4A-GE)

----------------------------------------




1G-2 IGNITION SYSTEM — Precautions

PRECAUTIONS

1. Do not leave the ignition switch on for more than 1
minutes if the engine does not start. -

2. With a tachometer is connected to the system, coﬁ-:
| . nect the test probe of the tachometer to terminaj
1 Tachometer @ IG © of the check connector. '

- Check Connecto

EM7500

3. As some tachometers are not compatible with this
ignition system, we recommended that you confirm
the compatibility of your unit before using.

: |

4. NEVER allow the tachometer terminal to touch ground
as this could damage the igniter and/or ignition coil. i

5. Do not disconnect the battery while the engine is run-!

ning. |

|

6. Check that the igniter is properly grounded to thej
body. |




IGNITION SYSTEM — Troubleshooting 1G-3
TROUBLESHOOTING
. Problem Possible cause Remedy Page
3" Engine will not start/' Incorrect ignition timing Reset timing EM-20,28
ard to start Ignition coil faulty Inspect coil IG-8,14
€ (cranks ok) )
igniter faulty. Inspect igniter 1G-9,14
llA or distributor faulty Inspect llA or distributor 1G-8,14
High-tension cord faulty Inspect high-tension cord 1G-7,11
Spark plugs faulty Inspect plugs 1G-7,11
Ignition wiring disconnected or broken Inspect wiring
Rough idle or stalis Spark plugs faulty Inspect plugs 1G-7,11
' Ignition wiring faulty Inspect wiring
Incorrect ignition timing - Reset timing EM-20,28
Ignition coil faulty inspect coil 1G-8,14
Igniter faulty Inspect Igniter 1G-9,14
lIA or distributor faulty " inspect lIA or distributor 1G-8,14
High-tension cord faulty Inspect high-tens'ion cord IG-7,11
Engine hesitates/ Spark plug faulty Inspect plugs ' 1G-7,11
poor acceleration Ignition wiring faulty Inspect wiring
Incorrect ignition timing Reset timing EM-20,28
Engine dieseling Incorrect ignition timing Reset timing EM-20,28
(runs after ignition
switch is turned off)
Muffler explosion Incorrect ignition timing Reset timing EM-20,28
(after fire) all the time :
Engine backfires Incorrect ignition timing Reset timing EM-20,28
Poor fuel economy Spark plugs faulty Inspect plugs IG-7,11
Incorrect ignition timing Reset timing EM-20,28
Engine overheats Incorrect ignition timing Reset timing EM-20,28




1G-4

IGNITION SYSTEM — Ignition System Circuit

IGNITION SYSTEM CIRCUIT
ELECTRONIC SPARK ADVANCE (ESA)

The ECU is programmed with data for optimum ignition timing
under any and all operating conditions. Using data provided
sensors which monitor various engine functions (rpm, intake a
volume, engine temperature, etc.) the microcomputer (ECU)
triggers the spark at precisely the right instant. :

AA-FE

(AE) |

Battery

Ignition Switch

IIA

FL
AM2

MAIN

1-3-4-2

'

To Tachometer

Spark Plug : Cap and Rotor

Firing Order:

ignition
Coil

GO G1 NE IGT IGF

ECU

1613




IGNITION SYSTEM — Ignition System Circuit IG-5

ey

@A-GE (w/o Air Flow Meter)

ignition Switch

AM2

o
i =
' FL
30A To Tach
30A Firing Order: 0 lachometer
1-3-4-2

4A-GE (w/ Air Flow Meter)

Ignition Switch

AM2

Spark Plug Cap and Rotor
S~

- IGNITION SYSTEM CIRCUIT (Cont’'d)

Ignition Coil

IG2

Signal
O Rotor

Pickup
Coil

G1 G2 GO©- -NE

IGT IGF

ECU

IG2

To Tachometer

Ignition
 1Coil

Cap and Rotor Spark Plug'
=
— - Signal Rotor
- NE® g
Igniter NEO <> Q —{}v
' N Firing Order:
1-3-4-2

- Pickup Coil

NE IGT {GF

1G1328;
1G1308




IG-6 IGNITION SYSTEM — On-Vehicle Inspection (4A-FE)

‘ON-VEHICLE INSPECTION (4A FE)

SPARK TEST

CHECK THAT SPARK OCCURS
(a) Disconnect high-tension cords from spark plugs.
(b) Remove the spark plugs. (See page 1G-7)
{c) Install the spark plugs to each high-tension cord.
(d) Ground the spark plug.
(e} Check if spark occurs while englne 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 the spark does not occur, perform the test as follows.

SPARK TEST
NO
CHECK RESISTANCE OF HIGH-TENSION BAD Replace the cords.
CORDS (See page IG-7)
Maximum resistance: 25 k() per cord
OK
CHECK POWER SUPPLY TO IGNITION COIL Check wiring between ignition switch l
1. Ignition switch turn to ON. BAD | and ignition coil. |
2. Check that there is battery voltage at ignition |
coil positive (+) terminal. i
oK ‘
CHECK RESISTANCE OF IGNITION COIL Replace the ignition coil.
(See page IG-8)
Resistance (cold): BAD
Primary 2WDh 1.28 — 1.56 Q) -
4WD 0.38 — 0.46 ()
Secondary 2WD 10.4 — 14.0 kQ
4A4WD 7.7 — 10.3 kQ
‘ OK
CHECK RESISTANCE OF SIGNAL GENERATOR Replace the A housing.
(PICKUP COIL) . ' ' v BAD
(See page 1G-9)
Resistance: 140 — 180 k()
OK
CHECK AIR GAP OF DISTRIBUTOR BAD | Replace the IlA housing.
Air Gap: Each 0.2 mm (0.008 in.) or more’ '
OK
CHECK IGT SIGNAL FROM ECU : BAD | Check wiring between ECU and
(See page Fi-48, 62) IIA, and then try another ECU.
oK
| TRY ANOTHER IGNITER




IGNITION SYSTEM — On-Vehicle Inspection (4A-FE) IG-7

CORRECT

WRONG

1G1159

1G1324

o

1G1160

1GO152

160148

1.

"~ INSPECTION OF HIGH-TENSION CORbS
. CAREFULLY DISCONNECT HIGH-TENSION CORDS BY

THEIR RUBBER BOOTS .FROM SPARK PLUGS
NOTICE: Pulling on or bending the cords may damage
the conductor inside. .

REMOVE IIA CAP WITHOUT DISCONNECTING
HIGH-TENSION CORDS '

INSPECT HIGH-TENSION CORD RESISTANCE'

Using an ohmmeter, measure the resistance without dis-
connecting the IlA 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
1A cap. o :

REINSTALL HA CAP

RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS B

INSPECTION OF SPARK PLUGS

1.

DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS '

REMOVE SPARK PLUGS

Using SST, remove the spark plugs.

SST 09155-16100

CLEAN SPARK PLUGS

Using 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 spark pIuQ.

Recommended spark plug: N_D" 6.16R-‘U .
NGK BCPR5SEY




1G-8

IGNITION SYSTEM — On-Vehicle Inspection (4A-FE)

1G0004

161160

iG1141

High-Tension
Terminal

1G1142

161152

5.

INSPECTION OF IGNITION COIL ‘
1.

ADJUST ELECTRODE GAP

" Correct electrode gap: 0.8 mm (0.031 in.)

o 7
Carefully bend the outer electrode to obtain the corregg
electrode gap. A

INSTALL SPARK PLUGS

Using SST, install the spark plug.

SST 09155-16100

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

RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS o

INSPECT PRIMARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between the
positive (+) and negative (—)terminal.

Primary coil resistance (Cold):
2WD 1.28 — 1.56 k)
4WD 0.38 — 0.46 kQ

If the resistance is not as specified, replace the ignition
coil.

INSPECT SECONDARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between the
positive (+) terminal and high-tension terminal.

Secondary coil resistance: (Cold) .
' 2WD 104 — 14.0 kQ
4WD 7.7 - 10.3 kQ

If the resistance is not as specified, replace the ignition
coil. A ' |

"DISTRIBUTOR

1.

INSPECT AIR GAP

Using a feeler gauge, measure the gap between the signal
rotor and pickup coil projection. o

Air gap: 0.2 mm (0.008 in.) or more
If the air gap is not as specified, replace the IIA housing.
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2. INSPECT SIGNAL GENERATOR (PICK UP COIL)
RESISTANCE

Using an ohmmeter, measure the resistance between the
terminals (G1 and G © ,NEand G © ).

Pickup coil resistance (Cold): 140 — 180 ()

If the resistance is not as specified, replace the A hous-
ing.

Ohmmeter

INSPECTION OF IGNITER
(See procedure Spark Test on page 1G-6)
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ON-VEHICLE INSPECTION (4A GE)E

. SPARK. TEST

CHECK THAT SPARK OCCURS

“(a) Disconnect the high-tension cord from the dlstnbu-
tor.

(b) Hold the end about 12 5 mm (1/2") from body of :
car.

(c) See 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 time.

If the spark does not occurs, perform the test as follows:

NO

CHECK CONNECTION OF IGNITION COIL, BAD | Connect securely.
IGNITER AND DISTRIBUTOR CONNECTORS

OK

CHECK RESISTANCE OF HIGH-TENSION CORD
(See page 1G-11)
Maximum resistance: 25 k() per cord

BAD Replace the cord(s).

SPARK TEST |
\
|
|
|
|
|
|
|

OK
CHECK POWER SUPPLY TO IGNITION COIL Check wiring between ignition
AND IGNITER switch to ignition coil and igniter.

BAD

1. Ignition switch turn on 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-14) BAD
Resistance (cold) Primary: 0.41 - 050 O

Secondary: 10.2 — 13.8 k()

OK
CHECK RESISTANCE OF SIGNAL Replacé the distributor housing.
GENERATOR (PICKUP COIL) BAD

(See page 1G-14)
Resistance: 140 — 180 Q

oK

CHECK AIR GAP OF DISTRIBUTOR
(See page 1G-14)
Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)

OK

I CHECK IGT SIGNAL FROM ECU BAD | Check wiring between ECU and distributor,
(See page FI-77, 91) only when try another EUC.

BAD Replace the distributor housing.

OK
TRY ANOTHER IGNITER
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1G1210

1G1201

160152

1G0148|

- INSPECTION OF HIGH-TENSION CORDS

1. REMOVE PLUG CORD COVER

2. CAREFULLY REMOVE HIGH-TENSION CORDS BY
THEIR RUBBER BOOTS FROM SPARK PLUGS

NOTICE: Pulling on or bending the cords may damage
the conductor inside.

3. 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.

- INSPECTION OF SPARK PLUG

{Conventional Tipped Type)
1. REMOVE PLUG CORD COVER

2. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

3. REMOVE SPARK PLUGS
Using SST, remove the spark plug.
SST 09155-16100

4. CLEAN SPARK PLUGS

-Using a spark plug cleaner or wire brush, clean the spark
plug.

5. VISUALLY INSPECT SPARK PLUGS

Check the spark plug for éiectrode_ wear, thread damage
and insulator damage. ‘

If abnormal, replace the spark plug.

Recommended spark plug: ND  K20R-U
NGK BKR6EYA
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IGNITION SYSTEM — On-Vehicle Inspection (4A-GE)

1G0004

1G1199

Megger

Ground

160147

6.

INSPECTION OF SPARK PLUGS ' -
(Platinum Tipped Type)

. INSPECT ELECTRODE

ADJUST ELECTRODE CAP SER—

Carefully bent the outer electrode to obtain the correci
electrode gap. |

Correct electrode gap: 0.8 mm (0.31 in.)

INSTALL SPARK PLUGS

Using SST, install the spark plug.

SST 09155-16100

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

RECONNECT HIGH-TENSION CORDS TO SPARK }
PLUGS ‘
|
|

INSTALL PLUG CORD COVER

NOTICE:
e Never use a wire brush for cleaning.

e Never attempt to adjust the electrode gap oﬁ used
spark plug. |

e Spark plug should be replaced ‘every 100,000 km
(60,000 miles). |

REMOVE PLUG CORD COVER

DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

If using a megger (insulation resistance meter):
Measure the insulation resistance.. '

Correct insulation resistance: 10 M or more .
If the resistance is less than specif-icatibri, clean the spark
plug. U ' '




1G0148

1G0316

160317160151

i0152].

10.

IGNITION SYSTEM — On-Vehicle Inspection (4A-GE) ) _ 1G-13

If not using a megger:
(@) Quickly race the engine to 4,000 rpm five times.

(b} Remove the spark plug.

(See step 3 on page 1G-11)

(c) Visually check the spark plug.
If the electrode is dry . ... Okey
If the electrode is wet . ... Proceed to step 5

. REMOVE SPARK PLUGS

(See step 3 on page 1G-11)

VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread or insulation damage.
If abnormal, replace the spark plug. ’

Recommended spark plug: ND PK20R8
NGK BKRGEP8

INSPECT ELECTRODE GAP
Maximum electrode gap: 1.0 mm (0.039 in.)
If the gap is greater than maximum, replace the spark plug.

‘Correct electrode gap of new spark plug:

0.8 mm (0.031 in.)
If adjusting the gap of a new spark plug, bend only the

base of the ground electrode. Do not touch the tip.

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.

INSTALL SPARK PLUGS (Seé step 7 on page 1G-12)
Torque: 180 kg-cm (13 ft-b, 18 N-m)

RECONNECT HIGH-TENSION CORDS TO SPARK -

'PLUGS

INSTALL PLUG CORD COVER
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1 INSPECTION OF IGNITION COIL

1. INSPECT PRIMARY COIL RESISTANCE

|
Using an ohmmeter, measure .the resistance betweeﬁ,
positive { ® ) and negative ( © ) terminals. - R

Primary coil resistance (Cold): 0.41 — 0.50 Q i

If the resistance is not as. specified, replace the ignitioﬁ
coil. . :

1G1168

2. INSPECT SECONDARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
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. '

1G1167

w/o Air Flow Meter INSPECTION OF DISTRIBUTOR

|

. 1. INSPECT AIR GAP |

NE Pickup G1 Pickup G2 Pickup }
|

Using a feeler gauge, measure the gap between the signal
rotor and pickup coil projection.

Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)

If the air gap is not as specified, replace the distributor
housing. |

R2816

w/ Air Flow Meter

NE Pickup )\~ G Pickup

os17] 2, INSPECT SIGNAL GENERATOR‘(PICKUP COIL)

_ RESISTANCE
w/o Air Flow w/ Air Flow Meter Using an ohmmeter, measure the resistance between the

Meter terminals. (w/o Air Flow Meter: G1 to GO, G2 to GONE
o to G ©) (w/ Air Flow Meter: G® to GO, NE® to NE©)

Pickup coil resistance: 140 — 180 ()

If the resistance is not as specified, replace the distributor

housing.

INSPECTION OF IGNITER
(See procedure of Spark Test on page 1G-10)




IGNITION SYSTEM — Integrated Ignition Assembly (lA) (4A-FE) : 1G-15

INTEGRATED IGNITION ASSEMBLY
(NA) (4A-FE) '-

-~ COMPONENTS

Igniter Dust Cover

. Cord Clamp

~lIA Wire

Ignition Coil ™
Dust Cover

Ignition Coil

& %
Gasket

4 Non-reusable part

1G1314

DISASSEMBLY OF lIA
1. REMOVE DISTRIBUTOR CAP, GASKET AND ROTOR

2. REMOVE IGNITION COIL DUST COVER
3. REMOVE IGNITER DUST COVER

4, REMOVE IGNITION COIL

(a) Remove the two nuts and disconnect the three wires
from the ignition coil terminals.

(b) Remove the four screws, ignition coil and gasket.

1G1161




1G-16 IGNITION SYSTEM — Integrated Ignition Assembly (IlA) (4A-FE)

1G1145

1G1169

161212,

5.

REMOVE IGNITER

(a) Remove the two nuts, and disconnect the three wirgg
from the igniter terminals. ~

(b) Remove the two screws and igniter.

REMOVE IIA WIRE
(a) Disconnect the connector from the cord clamp.

(b) Remove the screw and condenser.
() Remove the grommet of the wire from the housing.

INSPECTION OF IIA
INSPECT GOVERNOR SHAFT

Turn the governor shaft and check that it is not rough or
worn.

If it feels rough or worn, replace the llA housing assembly.




IGNITION SYSTEM — Integrated ignition Assembly (lIA) {(4A-FE) 1G-17

1G1168

iG1147

ASSEMBLY OF lIA
(See page 1G-15)

1.

3.

INSTALL 1IA WIRE

(a) *~ Fit the wire grommet to the lIA housing. :
(b) Install the 1A wire with the screw.

(c) Install the connector to the cord clamp.

INSTALL IGNITER
(a) Install the igniter with the two screws.

(b) Connect the three wires to the igniter terminals with
the three screws.

INSTALL IGNITION COIL

(a) Install the gasket and ignition coil with the four
screws.

(b) Connect the three wires to the ignition coil terminals
with the two nuts.
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1G1162

~

1G1130

1G1151

4,
5.

.INSTALL IGNITION COIL DUST COVER

NOTICE::

e When connecting the wires to the ignition cojj -
insert both properly into their grooves found on thé
side of the ignition coil. A ‘

e Be sure wires do not contact with signal rotor or liA
housing.

INSTALL ROTOR v
INSTALL 1A CAP AND HIGH-TENSION CORDS

INSTALLATION OF IIA

1.

Turn the crankshaft clockwise, and position the slit of the

|
'SET NO.1 CYLINDER TO TDC/COMPRESSION \
intake camshaft as shown in the figure.

INSTALL HA
(a) Install a new O-ring to the housing.
(b) Apply a light coat of engine oil on the O-ring.

(c) Align the cutout of the coupling with the line of the
housing.

" (d) Insert the A, aligning the center of the flange with

that of bolt hole on the cylinder head.
(e} Lightly tighten the two hold-down bolts.

CONNECT HIGH-TENSION CORDS TO SPARK PLUGS
Firing order: 1—3-4-—2 '
CONNECT lIA CONNECTORS
ADJUST IGNITION TIMING (See page EM-20)
ignition timing:

10° BTDC @ idle

(w/ Terminals TE1 and E1 connected)




IGNITION SYSTEM — Distributor (4A-GE) IG-19

DISTRIBUTOR (4A-GE)
COMPONENTS

Dust Cover—@

O-Ring

Distributor Gap

Rotor

Dust Cover

€ Non-reusable part

161198

INSTALLATION OF DISTRIBUTOR

1. SET NO.1 CYLINDER TO TDC/COMPRESSION

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

(b) Remove the oil filler cap, and check that you can see
the cavity of the camshaft.

if necessary, turn the crankshaft pulley one complete
revolution (360°).

EM7516

2. INSTALL DISTRIBUTOR
(a) Install a new O-ring to the housing.

HINT: Always use a new O-ring when installing the dis-
tributor.

161202




1G-20 IGNITION SYSTEM — Distributor (4A-GE)

{c) Align the drilled mark of the driven gear 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 bolts.

3. CONNECT HIGH-TENSION CORDS TO SPARK PLUGS
Firing order: 1 —3—-4—2
Connect the high-tension cords as shown in the illustra-
tion. ) S

4. CONNECT DISTRIBUTOR CONNECTOR (S)-

1G1211

5. INSTALL PLUG CORD COVER

Install the plug cord cover and clamp (RHD M/T) with the
bolts. : B

6. ADJUST IGNITION TIMING (See page EM-28)

Ignition timing:
10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)
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ST-2

STARTING SYSTEM — Troubleshooting

“TROUBLESHOOTING

Problem

Possible cause

Remedy

: Engine will not crank

Battery charge low

Battery cables ioosé, corroded or worn
Neutral start switch faulty (A/T)
Fusible link blown

" Check battery specific gravity

Charge or replace battery
Repair or replace cables
Adjust or replace switch
Replace fusible link

will not crank

Flywheel or drive plate teeth broken

Starter faulty Repair starter ST-3,17
Ignition switch faulty Replace ignition switch
Engine cranks slowly | Battery charge low Check battery specific gravity CH-4
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter ST-3,17
Starter keeps running| Starter faulty Repair starter ST-3, 17
Ignition switch faulty Replace ignition switch
Short in wiring Repair wiring
Starter spins-engine Pinion gear teeth broken or faulty starter Repair starter ST-3, 17

Replace flywheel or drive plate

STARTING SYSTEM CIRCUIT

Ignition Switch

Battery

FL
FL ST1
ALT 40A
100A (AE, AT180)
(AE, AT180) 60A (AT171)
80A (AT171) (AT)
FL —0 Newtral
m M/T Start
< MAIN M/T) Switch
= 2.0L
Terminal 30 Terminal 50

F

. -
Terminal C

Starter

$70772}




STARTING SYSTEM — Planetary Type Starter ST-’3_

PLANETARY TYPE STARTER
CONPONENTS

Magnetic Switch

) Starter Housing
Plunger Cover
Drive Lever
Shock Absorber STOP Collor
Internal Gear Plater Washer

Plate Washer Center Bearing

~ ¢ O-Ring
Brush Holder

' Plate Carrier Shaft -
Planelarary Gear Snap Ring
% Starter Clutch S
? A= Snap Ring R

Armature

Magnetic Switch -

Through Bolt

“Starter Housing

Drive Lever - A
Plunger Cover

Magnetic Switch

Dust Starter
Protector

Starter Clutch
Shock Absorber

Internal Gear Plate Washer
Snap Ring
Center Bearing -

Plate Washer
. Brush Holder

Plate Carrier Shaft

Stop Coller
Planetary Gear

Through Bolt

# Non reusable part

Commutor End Frame

'$T0719
$T0765




ST-4 STARTING SYSTEM — Planetary Type Starter

DISASSEMBLY OF PLANETARY TYPE
STARTER

(See page ST-3)

1. (4A-GE)
REMOVE DUST STARTER PROTECTOR

2. REMOVE MAGNETIC SWITCH

(@) Remove the nut, and disconnect the lead wire from
the magnetic switch terminal. 7

ST0652 ST0726

(b) Loosen the two nuts holding the magnetic switch toi
the drive housing. :

(c) Pull the magnetic switch and while lifting the front
part of the magnetic switch, release the plunger hook
from the drive lever, then release the magnetic
switch. ’ , :

(d) Remove the plunger cover. :

$T0742

3. REMOVE FIELD FRAME AND ARMATURE

Remove the two through bolts, and pull out the field frame'f
together with the armature. - |

ST0725

4. REMOVE COMMUTATOR END FRAME

. Remove the two screws with O-rings and commutator end
frame, and hold down the lead wire while releasing the
commutator end frame.

- NOTICE: To avoid interference between the brush
holder and the water outlet hose, pull the commutator
end frame away at an angle. .

ST0728)

5. REMOVE BRUSH HOLDER

" (a) Using a screwdriver, hold the spring back and dis-
connect the brush holder. ‘

(b) Disconnect the four brushes, and remove the brush
holder.

6. REMOVE ARMATURE FROM FIELD FRAME
7. REMOVE TWO O-RINGS FROM FIELD FRAME

ST0656




STARTING SYSTEM — Planetary Type Starter

ST-5

(3)

RO252

ST0657

$T0658|

ST0659

-8.  'REMOVE DRIVE LEVER AND STARTER CLUTCH
WITH SHOCK ABSORBER FROM STARTER HOUSING

9. REMOVE PLANETARY GEARS

Remove the following parts from the shock absorber.
(1) Plate

(2) Three planetary gears
(3) Plate washer

10. REMOVE STARTER CLUTCH

(@) Using a screwdriver, tap the stop collar towards the
starter clutch.

(b)
{c)

Using a screwdriver, pry off the snap ring.
Remove the stop collar and starter clutch.

11. REMOVE PLANET CARRIER SHAFT AND INTERNAL
GEAR

(@) Using snap ring pliers, remove the snap ring and plate
washer. _

(b) Remove the planet carrier shaft and plate washer.
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———

M.

* sion inside the shock absorber, and remove the inter. |
nal gear. C

$T0647 _ _ |
1
|
|
|
|
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ST0664

ST0663

r0260|

1.

INSPECTION OF PLANETARY TYPE STARTER

Armature Coil
1.

INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there isj{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

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES

If surface is dirty or_burnf, correct with sandpaper
(No.400) or a lathe.

INSPECT COMMUTATOR CIRCLE RUNOUT
(a) Place the armature on V-blocks.
(b) Using a dial indicator, measure the circle runout.

Standard circle runout: 0.02 mm (0.0008 in.)
Maximum circle runout:- 0.05 mm (0.0020 in.)

If the circle runout is greater than maximum, correctiton a
lathe:

INSPECT COMMUTATOR DIAMETER

‘Using vernier calipers, measure the diameter.

Standard diameter: 28.0 mm (1.10 in.)
Minimum diameter: 27.0 mm (1.06 in.)

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




ST-8

STARTING SYSTEM — Planetary Type Starter

STQ040

s*rose;si

No continuity

STO665

ST0648

Thickness

RO308

4,

Field Coil (Field Frame)
1.

INSPECT UNDERCUT DEPTH -

Check that the undercut depth is clean and free of foreig,-; -
particles. Smooth out the edge. L ‘

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 with g
hacksaw blade and smooth out the edge. ;

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 coil.

Brushes
INSPECT BRUSH LENGTH

Using vernier calipers, measure the brush length.

Standard length:  14.0 mm (0.551 in.)
Minimum length: 9.0 mm (0.354 in.)

If the length is less than minimum, replace the brush (field
frame side) or brush holder, and dress with an emery
cloth.

If replacing the brush, adjust the terminal to specification
after removing the brush.
Specified width: 5.0 mm (0.197-in.)- .
Specified thickness: 1.5 — 1.7 mm .

(0.059 — 0.067 in.)
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ST0019}

STO0660,

STO661

ST0667|

Brush Springs
INSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush spring
separates from the brush. ‘

Standard instalied load: 1.6 kg (3.5 Ib, 16N)
Minimum installed load: 0.9 kg (2.0 Ib, 9N)

If the installed load is less than minimum, 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.

Starter Clutch and Gears

1.

INSPECT GEAR TEETH

Check the gear teeth on the planetary gear, internal gear
and the starter clutch for wear or damage.

If the gear is damaged, replace it.

If the starter clutch teeth are damaged, -replaée the starter
clutch and also inspect the flywheel ring gear for wear or
damage. ‘

INSPECT STARTER CLUTCH

Rotate the clutch pinion gear clockwise and check that it
turns freely. Try to rotate the pinion counterclockwise and

. check that it locks.

If necessary, replace the starter clutch.

Magnetic Switch

1.

INSPECT PLUNGER
Push in the plunger and replace it. Check that it returns

.quickly to its original position.

If necessary, replace the magnetic switch.




ST-10 : STARTING SYSTEM — Planetary Type Starter

3 ' 2. PERFORM PULL-IN COIL OPEN CIRCUIT TEST

L Terminal C Using an ohmmeter, check that there is continuity bet-
: ' : ween terminal 50 and terminal C.

If there is no continuity, replace the magnetic switch.

Terminal 50

Continuity ST0669

3. 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.

Terminal 5(!)
\ {

No continuity STO668

Planet Carrier Shaft and Center Bearing

1. INSPECT PLANET CARRIER SHAFT AND CENTER
BEARING

(@) Using a micrometer, measure the outer diameter of
the surface in contact with the center bearing of the
plant carrier shaft.

Standard shaft diameter:
14.035 — 15.000 mm (0.5526 — 0.5906 in.)

ST0649

(b) Using a caliper gauge, measure the inside diameter of
the center bearing.

Center bearing inside diameter:
15.000 — 15.035 mm (0.5906 — 0.5919 in.)

(c) Subtract the planet carrier shaft diameter from the
bearing inside diameter measurement.

Standard center bearing oil clearance:
0.03 mm (0.0012 in.)

Maximum center bearing oil clearance:
0.1 mm (0.004 in.) '

If the clearance is greater than maximum, replace the
planet carrier shaft and center bearing.
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- 2. IF NECESSARY, REPLACE CENTER BEARING

(a) Using SST and a press, press out the center bearing.
SST 09221-25024 {09221-00090)

RO272

(b) Using SST and a press, press in a new center bearing
to the position shown in the illustration.

SST 09221-25024 (09221-00090)

ST0670

ASSEMBLY OF PLANETARY TYPE STARTER
(See page ST-3)

"HINT: Use high-temperature grease to lubricate the
" bearings and sliding parts when assembling the starter.

1. INSTALL INTERNAL GEAR AND PLANET CARRIER
SHAFT

(@) Apply grease to the internal gear touching the sock
absorber and planetary gears.

Grease
ST0646|

(b) Align the hollow of the internal gear with the protru-
sion inside the shock absorber. .

(¢) Insert and turn the internal gear so that it interlocks
with the shock absorber.

Hollow

Protusion

ST0647
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——

Shock Absorber — (d) Apply turbine oil with additives to the center bearing; |

(e} Apply grease to the plate washer, and install it to the
planet carrier shaft. : |

(f) Install the planet carrier shaft to the shock absorber,

 Planet Carrier Shaft

Plate Washer

ST0671

(g) Using snap ring pliers, install the plate washer and
snap ring.

ST0659

2. INSTALL STARTER CLUTCH

(a) Apply grease to the bushing and spline of the starter
cluch stop collar.

‘ ' ~ (b) Place the starter clutch and stop collar on the planet
£ carrier shaft.

ST0672

(c) ‘Apply grease to the snap ring, and install it to the

planet carrier shaft groove.
i f; : g {d) Using a vise, compress the snap ring..

ST0673

% \ ’; ST0674

(e) Hold the starter clutch, tap the planet carrier shaft
and install the stop collar onto the snap ring with a
plastic-faced hammer.
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Protrusion

RO252

S$T0741

Cutout
Protrusion

$T0727

STO656

3. INSTALL PLANETARY GEARS

(a) Apply grease to the planetary gears and flange pin
parts of the planet carrier shaft.

(b) Install the plate washer and three planetary gears.

() Align the cutout of the plate with the protrusion
- inside the shock absorber, and install the plate.

4. INSTALL DRIVE LEVER AND STARTER CLUTCH WITH
SHOCK ABSORBER

(a) Apply turbine oil with additives to the beanng of the
starter drive housing.

(b) 'Apply grease to the drive lever touching the starter
pivot part of the drive lever.

(c) Install the drive lever to the starter clutch.

(d) Align the protrusion of the shock absorber with the
* cutout of the drive housing and install them.

5. INSTALL NEW O-RINGS TO FIELD FRAME
6. PLACE ARMATURE INTO FIELD FRAME

7. 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 'positiv'e (+) lead wires are not
grounded.
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8. INSTALL COMMUTATOR END FRAME

(a) Apply turbine oil with additives to the bearing of thg
end frame. o

{b) Install the end frame with new two screws with Q-
rings. R

NOTICE: To avoid interference between the brush

holder and the water outlet hose, pull the commutator

end frame away at an angle.

sTo728|

9. INSTALL FIELD FRAME AND ARMATURE ASSEMBLY

> . Protrusion . {a) Align the cutout of the field frame with the protru-
7 sion of the shock absorber.

Cutout .

{b) Install the field frame and armature assembly with
the two through bolts. -

ST0725

10 INSTALL MAGNETIC SWITCH
(a) Install the plunger cover to the magnetic switch.

(b) Hang the plunger of the magnetic switch to the drive
lever from the upper side.

’ $T0742

(c) Install the magnetic switch with the two nuts.

(d) Connect the lead wire to terminal C, and install the
nut. '

11. (4A-GE) : .
INSTALL DUST STARTER PROTECTOR

| STG726 STO652
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ST0722

S$T0721

ST0724

$T0720]

.PERFORMANCE TEST OF PLANETARY
TYPE STARTER -

NOTICE: These testes mustbe performed within 3 to
5 seconds to avoid burning out the coil.

PERFORM PULL-IN TEST
(a) Disconnect the field coil lead from terminal C.

(b) Connect the battery to the magnetic switch as
shown. Check that the clutch pinion gear moves out-
ward. '

If the clutch pinion gear does not move, replace the mag-
netic switch.

PERFORM HOLD-IN TEST

With the battery connected as above and with the pinion
out, disconnect the negative (—) lead from terminal C.

Check that the clutch pinion remains out.

If the cluch pinion gear returns inward, replace the mag-
netic switch.

INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (~) lead from the switch body.
Check that the clutch pinion gear returns inward.

If the clutch pinion does not return, replace the magnetic
switch.

INSPECT CLUTCH PINION GEAR CLEARANCE
(a) Connect the battery the magnetic switch as shown.
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Clearance

46—

RO244

Terminal 30

S$T0723

———

(b) Move the pinion gear toward the armature to remove
slack and measure the clearance between the pinion
gear end and stop collar.

_Standard clearance: 1 — 5 mm (0.04 — 0.20 in.)

PERFORM NO-LOAD PERFORMANCE TEST —~

(a) Connect the field coil lead terminal C.
Check that the lead is not grounded.

(b) Connect the battery and ammeter to the starter as
shown. '

(c) Check that the starter rotates smoothly and steadily
with the clutch pinion gear moving out. Check read-
ing on the ammeter.

Specified current. 90A or less at 11.56V
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ST-17

REDUCTION TYPE STARTER
COMPONENTS

4A-FE o ' Armature
' Brush Spring
Brush Holder '

End Cover

Braring

Field Frame

idle Gear @

T Braning
Steel Ball Starter Housing

Spring Cluch Assembly

Magnetic Switch Assembly

4A-GE
Field Coil Armature

Brush Spring

Braring

Idle Gear

Brush Holder
End Cover

Magnetic Switch Assembly —Dust Starter Protector

$T10713
$70729
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DISASSEMBLY OF REDUCTION TYPE
A_STARTER
(See page ST-17)
1. (4A-GE)
REMOVE DUST STARTER PROTECTOR

2. REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH ‘

|

|

ST0194) (a) Remove the nut. Disconnect the lead wire from the
magnetic switch terminal.

(o) Remove the two through bolts. Pull out the field
frame with the armature from the magnetic switch.

$70195

3. REMOVE STARTER HOUSING FROM MAGNETIC
SWITCH ASSEMBLY ' B

Remove the two screws and remove the starter housing
with the idler gear and clutch assembly.

4. REMOVE CLUTCH ASSEMBLY AND IDLER GEAR
FROM STARTER HOUSING

| ST0480

5. REMOVE STEEL BALL AND SPRING

Using a magnetic fingei’, remove the spring and steel ball
from the clutch shaft hole. 3

6. REMOVE BRUSHES AND BRUSH HOLDER

(@ Remove the two screws and end cover from the field
frame. :

$T0197
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(b) Using a screwdriver or steel wire separate the brush
springs, and remove the brushes from the brush
holder.

(c) Pull the brush holder off the armature.

ST0198

7. REMOVE ARMATURE FROM FIELD FRAME

INSPECTION OF STARTER
'Armature Coil

1. INSPECT THAT COMMUTATOR IS NOT GROUNDED.

Using an chmmeter, check that there is no continuity bet-
ween the commutator and armature coil core.

If there is continuity, replace the armature.

S$T0011

2. INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check for continuity between the
segments of the commutator. :

If there is no continuity between any segment, replace the

armature.
STO012|
Commutator
1. INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES

if the surface is dirty or 'burnt,' correct with sandpaper
(No.400) or a lathe. '
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4 | — ‘ EEE ‘ ' 2. INSPECT COMMUTATOR RUNOUT
| : Maximum circle runout: 0.05 mm (0.0020 in.)

. \ ) If the circle runout is greater than maximum, correct it with ‘
o= a lathe. |

[=

ST0013

i l ‘ '_ 3. MEASURE DIAMETER OF COMMUTATOR

} ' Standard diameter: 30 mm (1.18 in.)

i . Minimum diameter: 29 mm (1.14 in.)

]r ‘ Ny If the diameter of the commutator is less than minimum,
- \\ replace the armature.

I —\ s

" STO159

4. CHECK SEGMENT

Check that the segment is clean and free of foreign parti-
cles.

, i - :
; . i J Standard undercut depth: 0.6 mm (0.24 in.)
, . Minimum undercut depth: 0.2 mm (0.008 in.)
;:‘ _ If the undercut depth is less than minimum, correct it with
a hacksaw blade and smooth out the edge.

Field Coil

1.~ INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check for continuity between the lead
wire and field coil brush lead. ’

If there is no continuity, replace the field frame.

Continuity

S$T0199

2. INSPECT THAT FIELD COIL IS NOT GROUNDED

Using an ohmmeter, check for no continuity between the
field coil end and field frame.

If there is continuity, repair or replace the field frame.

No continuity

i $T0200
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$T0202 ST0201

$T0018

No Continuity

ST0203

$T0020

Brushes

- MEASURE BRUSH LENGTH

Standard length: 13.5 mm (0.531 in.)
Minimum length: 8.5 mm (0.335 in.)

If the length is less than minimum, replace the brush and
dress with an emery cloth.

Brush Spring

MEASURE BRUSH SPRING LOAD WITH PULL SCALE

Take the pull scale reading the instant the brush spring
separates from the brush. '

Standard Installed load: 1.785 — 2.415 kg
(3.9 - 5.31b, 18 — 24 N)

If the installed load is less than -minimum, replace the
brush springs.

Brush Holder

INSPECT INSULATION OF BRUSH HOLDER

Using an ohmmeter, check for continuity between the
positive and negative brush holders.

If there is continuity, repair or replace the brush holder.

Clutch and Gears

1. INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idler gear and
clutch assembly for wear or damage.

If damaged, replace, and also check the flywheel ring gear
for wear or damage.

2. INSPECT CLUTCH

Rotate the pinion clockwise and check that it turns freely.
Try to rotate the pinion counterciockwise and check that it
locks.
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Bearings

1. INSPECT BEARINGS

Turn each bearing by hand while applying inward force. I§ |
resistance is felt or if the bearing sticks, replace the bear-

ing.

2. IF NECESSARY, REPLACE BEARINGS

(a) Using SST, remove the bearing from the armature
shaft.

(b) Using SST, remove the other bearing from the
opposite side.

SST 09286-46011

: () Using SST and a press, install a new front bearing
onto the shaft.

SST 09285-76010

(d) Using a press, install a new rear bearing onto the
shaft.

S$T0221 $T0043

Magnetic Switch

Terminal 50 " 1. PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check for continuity between terminal
50 and terminal C.

If there is no continuity, replace the magnetic switch.

" Terminal C

- $70204
|
1 : :
Switch Body 2. PERFORM HOLD-IN COIL OPEN CIRCUIT TEST
) AR Using an ohmmeter, check for continuity between terminal
. 50 and the switch body. S
; If there is no continuity, replace the magnetic switch.
'i }::
E Continuity
'! | | $T0205
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ASSEMBLY OF REDUCTION TYPE
STARTER

- (See page ST-17)

HINT: Use high-temperature grease to Iubricate the
bearings and gears when assembling the starter.

1. PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature into the field frame.

2. - INSTALL BRUSH HOLDER AND BRUSHES

(a) Using a screwdriver, hold the brush spring back, and
install the brush into the brush holder. install the four
brushes. :

HINT: Make sure that the positive lead wires are not
grounded.

ST0198]

(b) Install the end cover to the field frame.

ST0197

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE

Apply grease to the ball and spring and insert them into
the clutch shaft hole.

= ST0044)
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. 4, INSTALL:GEAR AND CLUTCH ASSEMBLY
(a) Apply grease to the gear and clutch assembly.

(b) Place the clutch assembly, idier gear and bearing in
the starter housing.

S$T0708

5. INSTALL STARTER HOUSING

Place the starter housing on the magnetic switch and
install the two screws.

$T0480

6. INSTALL FIELD FRAME WITH ARMATURE IN
MAGNETIC SWITCH

(@) Match the protrusion of the field frame with the mag-
netic switch.

' $T0207
(b) Install the two through bolts.
ST0195! —
(c)  Connect the coil lead to the terminal on the magnetic
, switch.
7 7. (4A-GE)

INSTALL DUST STARTER PROTECTOR

ST0194)
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Terminal C

$T0208

$T0208

$T0210,

$T0211

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
(@) Disconnect the field coil lead from terminal C.

(b) Connect the battery to the magnetic switch as
shown. :

(c) Check that the plunger moves outward.
If the plunger does not move, replace the magnetic switch.

2. PERFORM HOLD-IN TEST

(@ While connected as above with the plunger out, dis-
connect the negative lead from terminal C.

(b) Check that the plunger remains out.
If the plunger returns inward, replace the magnetic switch.

3. INSPECT PLUNGER RETURN
(a) Disconnect the negative lead from the switch body.
(b) Check that the plunger returns inward.

" If the plunger does not return, replace the magnetic
switch.

4. PERFORM NO-LOAD PERFORMANCE TEST

(@) Connect the battery and ammeter to the starter as
shown.

(b) Check that the starter rotates smoothly and steadily
with the pinion moving out.

(c) Check that the ammeter reads the specified current.
Specified current: Less than 90 A at11.5V
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‘ CH-2 CHARGING SYSTEM — Precautions, Troubleshooting, Charging Circuit

PRECAUTIONS

3 1. Check that the battery cables are connected to the
4 ' 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 while the engine is run-
ning.

TROUBLESHOOTING

H\ Problem Possible cause Remedy Page
b ‘

:’ Discharge warning Fuse blown Check "CHARGE’’ and

‘ light does not light “IGN” fuses

‘ with ignition ON Light burned out Replace light

; - and engine off L. . ) .

| Wiring connection lose Tighten loose connections

i IC regulator faulty Replace IC reguiator CH-7
Discharge warning Drive belt loose or worn Adjust or replace drive belt CH-3
light does not go out | pattery cables loose, corroded or worn Repair or replace cables

- with engine running " "

(battery requires fre- Fuse blown Sheck C"HARGE or

1 quent recharging) ENGINE™ fuse

;.: Fusible link blown Replace fusible link

IC regulator or alternator faulty Check charging system CH-2
1 Wiring faulty Repair wiring

CHARGING CIRCUIT

? Fuse
} : FL —_(BB -
] AM1 iG2 138 &TE)’
b 40A (AE, '
f AT180} Ignition Switch
4 60A
. (AT171).
| FAIE_T Fuse
| 100A IGN A% % &
g (AE, AT180) ;%i((’ﬁ) L |
i 80A (AT171) :
i -
i

IC Regulator

Charge
i @ Waring
! < Light Stator Coil
A X y
!
Rotor Coit

7.5A a

Alternator

CHO785
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CH-3

I

Upper Level

S

%ower Level

CHO609

CHO793

CHO739 CHO004

4A-FE

Water Pump

4A-GE

Alternator

$ Alternator

Crankshaft

Water Pump

Crankshaft
CHO0529
CHO584

ON-VEHICLE INSPECTION

1.

_INSPECT BATTERY SPECIFIC GRAVITY AND

ELECTROLYTE LEVEL .
(a) Check the specific gravity of each cell.

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

If not within specifications, charge the battery.

(b) Check the electrolyte quantity of each cell.

If insufficient, refill with distilled (or purified) water.
CHECK BATTERY TERMINALS, FUSIBLE LINKS ANb
FUSES

(a) Check that the battery terminals are not loose or cor-
roded.

(b) Check the fusible links and fuses for continuity.

INSPECT DRIVE BELT

(a) Visually check the belt for excessive wear, frayed
cords etc.

If necessary, replace the drive belt.

HINT: Cracks on the rib side of a belt are considered
acceptable.

If the belt has chunks missing from the ribs, it should be
replaced.

(b) Check the drive belt deflection of pressing on the belt
at the points indicated in the figure with 10 kg (22.0
Ib,98 N} pressure.

Drive belt deflection:
4A-FE .
New belt 8.5 — 10.5 mm (0.335 — 0.413 in.)
Used belt 10.0 — 12.0 mm (0.39 — 0.47 in.)
4A-GE ‘
New belt 4 — 5 mm (0.16 —0.20 in.)
Used belt 6 — 7 mm (0.24 — 0.28 in.)

If necessary, adjust the drive belt deflection.-
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CHARGING SYSTEM — On-Vehicle Inspection

SSTB

\SSTA

ECO003 EC0004

sl dasar b

CORRECT WRONG WRONG

CHOO086

CHO815

CHO747

(Reference)
Using SST, check the drive belt tension.

SST A 09216-00020

'SST B 09216-00030

Drive belt tension:

4A-FE
New belt 60 — 70 kg
Used belt 40 — 55 kg
4A-GE
New belt 70 — 80 kg
Used belt 30 — 45 kg
HINT:

® ““New belt’’ refers to a belt which has been used less
than 5 minutes on a running engine.

® “Used belt’” refers to a belt which has been used on a
running engine for 5 minutes or more.

® After installing the drive belt, check that it fits properly
in the ribbed grooves.

® Check with your hand to comfirm that the belt has not
slipped out of the groove on the bottom of the crank
pulley.

® After installing the belt, run the engine for approx. 5
minutes and recheck the deflection or tension.

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

(a) Check that the wiring is in good condition.

(b) Check that there are no abnormal noise from the
alternator while the engine is running.

CHECK DISCHARGE 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 dis-
charge warning light is lit. ' :
(d) Start the engine. Check that the light goes out.

If the light does not function as specified, troubleshoot the
warning light circuit. :
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Disconnect Wire
from Terminal B

Battery E:l

CHO0732

139 - 151V

Volitmeter

Lessthan 10 A

Ammeter

CH0009 CHOO10

Terminal F

CHO545

4A-GE

Terminal F

CHO751

6.

CHECK CHARGING CIRCUIT WITHOUT LOAD

HINT: If a battery/alternator tester is available, connect
the tester to the charging circuit according to the
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 the wire to the negative (-) ter-
minal of the ammeter.

® Connect the test lead from the positive (+) ter-
minal of the ammeter to terminal B of the alterna-
tor.

® Connect the positive (+) lead of the voltmeter to
terminal B of the alternator.

® Ground the negative (-) lead 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.
Standard amperage: Less than 10 A :

Standard voltage: 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.

If the voltage reading is less than standard voltage, check
the IC regulator and alternator as follows:

® With terminal F grounded, start the engine and check
the voltage reading of terminal B.

® [f the voltage reading is higher than standard voltage,
replace the IC regulator.

® If the voltage reading is less than standard voltage,
repair the alternator.
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: 10 1 :
68' 274

. __CHoO67

CHOO68

CHO068

® If the voltmeter reading is greater than standard
.voltage, replace the IC regulator. -

® If the voltmeter reading is less than standard
voltage, check the alternator.

INSPECT CHARGING CIRCUIT WITH LOAD

(@ With the engine running at 2,000 rpm, turn on the
high beam headlights and place the heater blower
switch at “HI".

{b) Check the reading on the ammeter.
Standard amperage: 30 A or more

If the ammeter reading is less than standard amperage,
repair the alternator. (See page CH-7)

HINT: With the battery fully charged, the indication will
sometimes be less than standard amperage.
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ALTERNATOR

COMPONENTS
aa-E Retainer _ Bearing Cover
". Front Bearing Rotor Rear Bearing
Rubber Insulator [
Pulley Drive End Frame %%\w‘ ?‘ @
s
a) «,}é
z ‘g
Rectifier Holder
& IC Regulator-
- Terminal Insulator Rotor -
Rectifier End Frame Retainer @
Drive End Frame
4A-GE Pulley & |

Rear Bearing
“. e Bgaring Cover

i
Front Bearing

Rubber Insulator Brush Holder
<

4

=D

Terminal Insulator

1224
Rear End Frame

—=3 (o

- Rear End Cover

CHO548
CHO319
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CHO546

CHO530

CHO531

CHO548

JuLtine |
i .

CHO214 CH0215

'DISASSEMBLY OF ALTERNATOR

(See page CH-7)

1.

REMOVE REAR END COVER .
(a@@ Remove the nut and terminal insulator.
(b) -Remove the three nuts and end cover.

REMOVE BRUSH HOLDER AND IC REGULATOR
Remove the five screws, brush holder and IC regulator.

REMOVE RECTIFIER HOLDER
(a@ Remove the four screws and rectifier holder.
(b) Remove the four rubber insulators.

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 figure, 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 prévent damage to the rotor shaft, do
not loosen the pulley nut more than one-half of a turn.

(el Remove the alternator from SST C.
(ff Turn SST B and remove SSTs A and B.
(g Remove the pulley nut and pulley.
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CHO541

Continuity A

CHO180

No continuity

CHO191

CHO497!

Continuity

CHO532

5.

REMOVE RECTIFIER END FRAME
(a)- ‘-Remove the four nuts.

(b) Using SST, remove the rectifier end frame.
SST 09286-4601 1

REMOVE ROTOR FROM DRIVE END FRAME

INSPECTION AND REPAIR OF ALTERNATOR
Rotor

1.

INSPECT ROTOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-.
tween the slip rings.

Standard resistance (cold): 2.8 — 3.0 ()
If there is no continuity, replace the rotor.

INSPECT ROTOR FOR GROUND S -

Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the 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 calipers, measure the slip ‘ring diameters.

Standard diameter: 14.2 — 144 mm -
(0.559 — 0.567 in.)

Minimum diameter: 14.0.mm (0.551 in.)
If the diameter is less than minimum, replace the rotor.

Stator .

1.

INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmvmeter', check that”‘there is continuity be-
tween the coil leads.

If there is no continuity, ‘replace the drive end frame
assembly.
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No continuity

CHO533

CHO247

CHO0248

CHO414

Ohmmeter

Lol

Of:

Rectifier
Terminal

CHO465

S

2. INSPECT STATOR FOR GROUND

- - Using an ohmmeter, check that fhel;e is no continuity be-
tween the coil leads and drive end frame. .

If there is continuity, replace the drive end frame assemb-
ly.

Brushes

1. MEASURE EXPOSED BRUSH LENGTH
Minimum exposed length: 4.5 mm (0.177 in.)

If the brush length is less than minimum, replace the
brushes.

‘2. IF NECESSARY, REPLACE BRUSHES

{a) Unsolder and remove the brush and spring.

(b) - Run the wire of the brush through the hole in the
brush holder, and insert the spring and brush into the
brush holder.

(c) Solder the brush wire to the brush ‘holder at the
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.
() Apply insulation paint to the soldered point.

Rectifier

1. “INSPECT POSITIVE SIDE RECTIFIER

(a) Using an ohmmeter, connect one tester probe to the
positive stud and the other to each rectifier terminal.
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“Ohmmeter . (b) Reverse the polarity of the tester probes.
-~ () Check that one shows continuity and the other
ol shows no continuity.
O o If not, replace the rectifier holder.

CHO466

2. INSPECT NEGATIVE SIDE RECTIFIER

(a) Connect one tester probe to each rectifier terminal
and the other to each rectifier negative terminal.

CHO467

{b) Reverse the polarity of the tester probes.

(c) Check that one shows continuity and the other
shows no continuity.

If not, replace the rectifier holder.

CH0468

-Bearings

1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

CHOS534

2. IF NECESSARY, REPLACE FRONT BEARING
(@) Remove the four screws and bearing retainer.

5
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———

(b) Using a press and socket wrench, press out the front
bearing.

CH0390

(c) Using SST and a press, press in a new front bearing
into the drive end frame.

SST 09608-20012 (09608-00030)

CHO0391

(d) Align the claws of the bearing retainer with the slots
of the drive end frame.

{(e) Install the bearing retainer with the four screws.

3. INSPECT REAR BEARING

} CHO216
|

l Check that the bearing is not rough or worn.
! _

|

CHO19ﬂ

4. - IF NECESSARY, REPLACE REAR BEARING
(a) Using SST, remove the bearing cover and bearing.
SST 09820-00021

CHO0200
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(b} Using SST and a press, press in a new bearing and
the bearing cover.

SST SST 09285-76010

CHO201

ASSEMBLY OF ALTERNATOR
(See page CH-7)

1. INSTALL ROTOR TO DRIVE END FRAME

2. INSTALL RECTIFIER END FRAME

{a) Using a plastic-faced hammer, lightly tap in the end
frame.

(b) Install the four nuts.

CHO536

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-lb, 39 N'm)
(c) Check that SST A is secured to the pulley shaft.

CHO549

(d) As shown in the figure, 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)
(i Remove the alternator from SST C.
(g) Turn SST B and remove SSTs A and B.

CHO214 CHO217

4. INSTALL RECTIFIER HOLDER
(a) Install the four rubber insulators on the lead wires.

CHO537
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(b) Install the rectifier holder with the four screws.

CHO531

5. _ INSTALL BRUSH HOLDER AND iC REGULATOR
(@) Place the brush holder cover to the brush holder.

(b) Install the IC regulator and brush holder to the rear
.end frame horizontally as shown in the figure.

HINT: Make sure the brush holder’s cover doesn’t slip to
one side during installation. '

CHO547

(c) - Tighten the five screws until there is a clearance of at
least. 1 mm (0.04 in.) between the brush holder cover
and connector.

CHO538

6. INSTALL REAR END COVER
(a) Install the end cover with the three nuts.
(b) Install the terminal insulator with the nut.

7. MAKE SURE ROTOR ROTATES SMOOTHLY - o

CHOS39
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‘A-2 SERVICE SPECIFICATIONS — Engine Mechanical (4A-FE)

ENGINE MECHANICAL (4A-FE)
Specifications

Engine tune-up | Drive belt (Alternator)

Deflection New belt 85 - 105 mm 0.335 - 0.413 in.
; Used belt 100 -~ 12.0 mm 0.394 - 0472 in.
1 Tension (Reference) New belt | 60 — 70 kg

Used belt | 40 — 55 kg
Engine coolant capacity (w/ Heater)

AE MW/T 6.2 liters 6.5 US gts 5.5 Imp. gts
AE A/T 6.1 liters 6.4 US qts 5.4 Imp. qts
AT171 : 5.6 liters 5.9 US qgts 4.9 Imp. gts
AT180 . 5.2 liters 5.5 US gts 4.6 Imp. gts

Engine oil capacity
w/o Oil cooler Drain and refill

w/o Qil filter change 3.0 liters 3.2 US qts 2.6 Imp. gts
w/ Qil filter change 3.3 liters 3.5 US qgts 2.9 Imp. qts
Dry fill 3.7 liters 3.9 US qgts 3.3 Imp. qts
- w/ Oil cooler  Drain and refili
I : w/o Oil filter change | 3.0 liters 3.2 US qts 2.6 Imp. qts
‘ w/ Qil filter change 3.3 liters 3.5 US qts 2.9 Imp. gts
Dry fill 4.1 liters 4.3 US gts 3.6 Imp. gts
Engine oil APl grade
. Europe and Australia SE, SF, SG or better
: Others SD, SE, SF, SG or better
Battery specific gravity 1.25 — 1.27 when fully charged at 20°C (68°F)
Il High-tension cord resistance Limit 25 kQ per cord
‘ Spark plug
Type ND Q16R-U
NGK BCPR5GEY
Gap 0.8 mm 0.031 in.
; Distributor (HA)
‘ Air gap 0.2 mm or more 0.008 in. or more
I Pickup coil resistance 140 - 180 Q
| Ignition timing 10° BTDC @ idle
{w/ Terminals TE1 and E1 connected)
Firing order 1-3-4-~-2
Valve clearance Intake 0.15 — 0.25 mm 0.006 — 0.010 in.
’ Exhaust 0.20 - 0.30 mm 0.008 - 0.012 in.
Idle speed 800 rpm (w/ Cooling fan OFF)
VF voltage 2507V
idle CO concentration w/ TWC| 0-05%

w/o TWC 1.5+ 05%
Dash pot setting speed

‘ M/T 1,800 rpm (w/ Cooling fan OFF)
- A/T 2,200 rpm (w/ Cooling fan OFF)
Intake at idle speed More than 440 mmHg (17.32 inHg, 58.7 kPa)

manifold
vacuum




SERVICE SPECIFICATIONS — Engine Mechanical (4A-FE) A-3
Specifications (Cont’d)
Compression at 250 rpm STD 13.5 kg/cm? 191 psi- 1,320 kPa -
pressure Limit 10.0 kg/cm® 142 psi 981 kPa
~ Differential of pressure between each 1.0 kg/cm? (14 psi, 98 kPa) or less
cylinder »
Idler_ pulley ‘Free length 38.4 mm 1512 in.
tension spring Installed tension at 50.2 mm (1.976in) | 36 -40kg 79-88Ib 35-39N
Cylinder head Head surface warpage Limit 0.05 mm 0.0020 in.
Manifold surface warpage Limit 0.10 mm 0.0039 in.
Cylinder head thickness 95.3 mm 3.75 in.
Valve seat Refacing angle 30°, 45°, 60°
Contacting angle 45°
Contacting width 1.2 - 1.6 mm 0.047 - 0.063 in.
Spark plug tube protrusion height 46.8 - 47.6 mm 1.843 - 1.874 in.
Valve guide Inside diameter 6.01 — 6.03 mm 0.2366 — 0.2374 in.
bushing Outside diameter STD 11.000 - 11.027 mm 0.4331 — 0.4341 in.
O/S 0.05 11.050 — 11.077 mm 0.4350 — 0.4361 in.
Protrusion height 12.7 —= 13.1 mm 0.500 - 0.516 in.
Replacing temperature (cylinder head side) 80 — 100°C 176 — 212°F
Valve Valve overall length STD  Intake 9145 mm 3.6004 in.
' Exhaust 91.90 mm - 3.6181 in.
Limit Intake 90.95 mm 3.5807 in.
Exhaust 91.40 mm 3.5884 in.
Valve face angle - 45.5°
Stem diameter Intake 5.970 - 5.985 mm 0.2350 —~ 0.2356 in.
, Exhaust 5.965 — 5.980 mm 0.2348 - 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.
Valve head edge thickness
. Limit 1.0 mm 0.039 in.
Valve spring Free length 43.8 mm 1.724 in.
Installed length 34.7 mm 1.366 in.
Installed load STD 15.8 kg 348 1b 155 N
_ Limit 14.6 kg 323 b 143 N
Squareness l Limit 2.0 mm 0.075 in.
Valve lifter Outer diameter STD 27.975 — 27.985 mm 1.1014 — 1.1018 in.
Inner diameter ) ' - _ .
(Cylinder head lifter bore) STD 28.006 - 28.026 mm 1.1025 - 1.1033 in.
Oil clearance STD ~ 0.020 ~ 0.051 mm . 0.0008 - 0.0020 in.
Limit - 0.10 mm 0.0039 in.
Manifold Manifold surface warpage
Limit Intake 0.20 mm 0.0079 in.
Exhaust 0.30 mm 0.0118 in.
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SERVICE SPECIFICATIONS — Engine Mechanical (4A-FE)

Specifications (Cont'd)

Camshaft

STD

Thrust clearance Intake
Exhaust
Limit
Journal oil clearance STD
Limit
Journal diameter STD
Exhaust No. 1
Others
Circle runout Limit
Cam lobe height STD Intake
Exhaust
Limit Intake
Exhaust

Camshaft gear spring end free distance

0.030 — 0.085 mm
0.035 -~ 0.090 mm
0.11 mm-
0.035 - 0.072 mm
0.10 mm

24949 — 24965 mm
22.949 - 22965 mm
0.04 mm

35.21 - 35.31 mm
3491 - 35.01 mm
3481 mm

3451 mm

17.1 — 17.56 mm

0.0012 — 0.0033 in.
0.0014 - 0.0035 in.
0.0043 in.
0.0014 — 0.0028 in.
0.0039 in.

0.9822 - 0.9829 in.

0.9035 — 0.9041 in.

0.0016 in.
1.3862 — 1.3902 in.
1.3744 - 1.3783 in.
1.3705 in.
1.3587 in.

-0.6732 - 0.6890 in.

Connecting rod bearing center wall
thickness

STD No.1
No. 2
No. 3

U/S 0.25

1.486 — 1490 mm
1.490 - 1.494 mm
1.494 - 1.498 mm
1607 — 1613 mm

Camshaft gear backlash STD 0.020 - 0.200 mm 0.0008 - 0.0079 in.
Limit 0.30 mm ‘0.0188 in.
Cylinder block Cylinder head surface warpage Limit 0.05 mm 0.0020 in.
Cylinder bore STD Mark “1”| 81.00 - 81.01 mm 3.1890 — 3.1894 in.
Mark “2”"| 81.01 - 81.02'mm 3.1894 - 3.1898 in.
Mark “3”"| 81.02 - 81.03 mm 3.1898 — 3.1902 in.
On standard sized piston Limit 81.23 mm - 3.1980 in.
On 0/S 0.50 sized piston Limit 81.73 mm - 3.2177 in.
Cylinder bore wear Limit 0.2 mm 0.008 in.
Difference of bore between cylinder 0.05 mm 0.0020 in.
Taper and out-of-round Limit 0.02 mm 0.0008 in.
Piston and Piston diameter STD Mark 1’| 80.93 — 80.94 mm 3.1862 - 3.1886 in.
piston ring Mark “2”| 80.94 — 80.95 mm  3.1866 — 3.1870 in.
Mark 3" | 80.95 — 80.96 mm 3.1870 - 3.1874 in.
0/S 0.50 81.43 — 81.46 mm 3.2059 - 3.2071 in.
Piston to cylinder clearance 0.06 — 0.08 mm 0.0024 - 0.0031 in.
Piston ring end gap No.1 STD 0.25 — 0.45 mm 0.0098 — 0.0177 in.
’ ' Limit 1.05 mm 0.0413 in.
No.2 STD 0.15 - 0.40 mm 0.0059 - 0.0157 in.
- Limit 1.00 mm 0.0394in.
Oil STD 0.10 - 0.70 mm 0.0039 - 0.0276 in.
_ Limit 1.30 mm ‘0.0512 in.
Ring to riﬁg groove clearance  No. 1 0.04 — 0.08 mm 0.0016 - 0.0031 in.
' No. 2 0.03 - 0.07 mm 0.0012 - 0.0028 in.
. Piston pin installing temperature 20°C 68°F L
Connecting rod | Thrust clearance STD 0.15 - 0.25 mm 0.0059 — 0.0098 in.
' Limit 030 mm 0.0118 in.

0.0585 - 0.0587 in.
0.0587 - 0.0588 in.
0.0588 — 0.0590 in.
0.0633 - 0.0635 in.
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-A-B

Specifications (Cont’d)

0.0008 - 0.00020 in.

Connecting rod | Bearing oil clearance STD 0.020 - 0.051 mm
(cont'd) ' © Limit 0.08 mm . 0.0031 in.
Rod bend Limit 0.05 mm 0.0020 in.
_-Rod twist Limit 0.05 mm 0.0020 in.
Crankshaft Thrust clearance STD 0.02 - 0.22 mm 0.0008 - 0.0087 in.
Limit 0.30 mm 0.0118 in.
. Thrust washer thickness STD 2.440 - 2.490 mm 0.0961 - 0.0980 in.
Main journal oil clearance STD 0.015 - 0.033 mm 0.0006 — 0.0013 in.
U/s 025 | 0.018 - 0.056 mm 0.0007 -~ 0.0022 in.
Limit 0.10 mm 0.0039 in.
Main journal diameter STD 47982 - 48.000 mm 1.8891 — 1.8898 in.
Main journal finished diameter '
U/s 0.25 47.745 - 47.755 mm 1.8797 — 1.8801 in.
Main bearing center wall thickness »
' STD Mark “1”| 2.002 - 2005 mm  0.0788 — 0.0789 in.
Mark “2'"| 2.005 — 2.008 mm 0.0789 - 0.0791 in.
Mark “3""| 2.008 - 2.011 mm 0.0791 - 0.0792 in.
Mark “4”"| 2.011 - 2.014 mm 0.0792 - 0.0793 in.
Mark “5” | 2.014 - 2.017 mm 0.0793 - 0.0794 in.
U/s 0.25 2121 - 2.127 mm 0.0835 - 0.0837 in.
Crank pin diameter STD 39.985 — 40.000 mm 1.5742 — 1.5748 in.
Crank pin finished diameter
U/S 0.25 39.745 - 39.755 mm 1.5648 — 1.5652 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 journal taper and out-of-round
Limit 0.02 mm 0.0008 in.
Torque Specifications
Part tightened kg-cm ft-lb N-m
Cylinder head bolt _ 610 44 60
Cylinder head x Camshaft bearing cap 130 9 13
Cylinder head x Spark plug 180 13 18
Cylinder head x Intake manifold 195 14 19
Cylinder head x Exhaust manifold . .]. -. 250 18 25
Cylinder block x Timing belt idler pulley " o ' 375 27 37
Cylinder block x Oil pump . . 220 . 16 22
Cylinder block x Crankshaft bearing cap 610 44 - 60 -
Cylinder block x Oil pan - v 50 43 in-lb o 4:.9 )
Camshaft x Camshaft.timing pulley .. » 600 . 43 . -59 ..
Crankshaft x Crankshaft pulley 1,200 87 118
Crankshaft x Flywheel - : . 800 . .. 58 78
Connecting rod cap x Connecting rod 500 36 49
Oil pump x Oil strainer - o 85 - ¢ © 82 in-lb- ' 93 -~
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A-6 SERVICE SPECIFICATIONS — Engine Mechanical (4A-GE)

ENGINE MECHANICAL (4A-GE)
Specifications

Engine Drive belt (Alternator)
tune-up Deflection New belt | 4 -5 mm '0.16 ~ 0.20 in.
Used belt 6 -7 mm 0.24 - 0.28 in.
Tension (Reference) New belt 70 - 80 kg
' Used belt | 30 — 45 kg
Engine coolant capacity (w/ Heater) 6.0 liters 6.3 US qts 5.3 Imp. gts
Engine oil capacity
w/o Oil cooler Drain and refill
~ w/o Oil filter change 3.0 liters 3.2 US qts 2.6 Imp. gts
w/ Qil filter change 3.3 liters 3.5 US qts 2.9 Imp. qts
Dry fill 3.7 liters 39USqts 3.3 Imp.qts
w/ Oil cooler.  Drain and refill
w/o Oil filter change 3.4 liters 3.6 US qts 3.0 Imp. gts
w/ Oil filter change 3.7 liters 3.9 US gts 3.3 imp. ats
Dry fill 4.1 liters 4.3 US qgts 3.6 Imp. qgts
Engine oil APl grade SE, SF, SG or better ‘
Battery specific gravity 1.25 — 1.27 when fully charged at 20°C {68°F)
High-tension cord resistance Limit 25 kQ per cord
Spark plug
Conventional tipped type
Type ND K20R-U
NGK BKRBEYA
Air gap 0.8 mm 0.031 in.
Platinum tipped type
Type ND PK20RS8
NGK BKP6EP8 .
Air gap STD 0.8 mm 0.031 in.
. Limit 1.0 mm 0.039 in.
Ignition timing 10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)
Firing order 1-3-4-2
Valve clearance intake 0.15 — 0.25 mm 0.006 ~ 0.010 in.
. ’ Exhaust 0.20 — 0.30 mm © 0.008 - 0.012in.
Idle speed 800 rpm (w/ Cooling fan OFF) '
VF voltage 25+ 125V
idle CO concentration w/ TWC| 0-05%
w/o TWC 156 *05%
Dash pot setting speed (w/ Air flow meter)| 1,800 rpm (w/ Cooling fan OFF)
intake at idle speed 500 mmHg (16.69 in.Hg, 66.7 kPa)
manifold v ‘ . _
vacuum
Compression at 250 rpm STD 13.4 kg/cm? 190 psi 1,314 kPa
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 )
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Specifications (Cont’d)

Idler. pulley Free length . 43.5 mm 1.71 3. in.
tension spring Installed load at 50.2 mm (1.976 in) | 947 — 1047 kg 209 — 23.1 b 93 - 103N
Cylinder head - Warpage Cylinder block side  Limit 0.05 mm 0.0020 in.
: Intake manifold side Limit 0.05 mm 0.0020 in.
Exhaust manifold side
Limit 0.10 mm 0.0039 in.
Valve seat refacing angie 30°, 45°, 60°
Contacting angle 45°
Contacting width 1.0 = 1.4 mm 0.039 ~ 0.055 in.
Valve guide Inside diameter 6.01 — 6.03 mm 0.2366 — 0.2374 in.
busing Outside diameter STD 11.033 — 11.044 mm 04344 - 0.4348 in.
4 0/S 0.05 11.083 — 11.094 mm 0.4363 — 0.4368 in.
Replacing temperature (Cylinder head side) 80 —-.100°C 176 - 212°F
Valve Valve overall length STD  Intake 99.60 mm 3.9213 in.
Exhaust 99.75 mm 3.9272 in.
Limit  intake 99.10 mm 3.9016 in.
Exhaust 99.25 mm 3.9075 in.
Valve face angle 445°
Stem diameter Intake 5.970 — 5.985 mm 0.2350 - 0.2356 in.
Exhaust 5.965 — 5.980 mm 0.2348 ~ 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 0.8 - 1.2 mm 0.031 - 0.047 in.
Limit 0.5 mm 0.020 in.
Valve spring Free length 41.09 mm 1.6177 in.
Installed tension  at 34.7 mm (1.366 in)
STD 16.3 kg 359 1b 160 N
Limit 14.6 kg 322 1b 143 N N
Squareness Limit 1.8 mm 0.071 in.
Valve lifter Lifter diameter 27975 - 27985 mm 1.1014 - 1.1018 in.
Inner diameter
(Cylinder head lifter bore) STD 28.000 - 28.021 mm 1.1024 - 1.1032 in.
Oil clearance STD 0.015 - 0.046 mm. 0.0005 — 0.0018 in.
Limit 0.07 mm 0.0028 in.
Manifold Manifold surface warpage
Limit  Intake 0.05 mm 0.0020 in.
Limit Exhaust 0.30 mm 0.0118 in.
Camshaft Thrust clearance STD 008 - 0.190 mm ~ 0.0031 - 0.0075 in.
' Limit 0.25 mm 0.0098 in. ‘
Journal oil clearance STD 0.035 — 0.072 mm 0.0014 -~ 0.0028 in.
- Limit 0.10mm  ~ 0.0039in.
Journal diameter 26.949 - 26.965 mm 1.0610 — 1.0616 in.
Circle runout Limit 0.04 mm 0.0016 in.
Cam lobe height STD 35419 - 35510 mm 1.3823 ~ 1.3980 in.
Limit 35.21 mm 1.3862 in.
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Specifications (Cont’d)

Cylinder biock

Cylinder head surface warpage Limit

0.05 mm

0.0020 in.

Piston oil clearance

0.10 - 0.12 mm

" Cylinder bore diameter ‘'STD  Mark “1”| 81.00 — 81.01 mm  3.1890 — 3.1894 in.
Mark “2”| 81.01 — 81.02 mm 3.1894 - 3.1898 in.
Mark 3| 81.02 — 81.03 mm 3.1898 - 3.1902 in.

On standard sized piston Limit -81.23 mm 3.1980 in.

“On 0O/S 0.50 sized piston Limit 81.73 mm 3.2177 in.

Cylinder bore wear Limit 0.2 mm 0.008 in.

Difference of bore between cylinder -0.05 mm 0.0020 in.

Taper and out-of-round Limit 0.02 mm 0.0008 in.
Piston and Piston diameter STD Mark““1”| 80.89 — 80.90 mm  "3.1846 — 3.1850 in.
piston ring Mark “2” | 80.90 — 80.91 mm  3.1850 — 3.1854 in.
Mark “3’"| 80.91 — 80.92 mm 3.1854 - 3.1858 in.
0/s 0.50 81.39 - 8142 mm 3.2043 - 3.2055 in.

0.0039 - 0.0047 in.

Limit
Connecting rod bearing center wall
thickness
STD No.1
No. 2
No. 3
U/S 0.25
Rod bent Limit per 100 mm (3.94 in)
Rod twist Limit per 100 mm (3.94 in)
Connecting rod bolt STD
T Limit
Bushing inside diameter.

‘ Piston pin di_ameter )

Piston pin oil clearance STDF
Limit

0.08 mm

1.486 — 1.490 mm
1.490 - 1.494 mm
1.494 - 1.498 mm

1.607 - 1613 mm

0.03 mm

0.05 mm

8.860 - 9.000 mm
8.600 mm

20.012 - 20.022 mm
20.006 - 20.016 mm
0.004 - 0.008 mm
0.05 mm

Piston ring groove clearance No. 1 0.03 - 0.08 mm 0.0012 - 0.0031 in.
No. 2. 0.03 — 0.07 mm 0.0012 - 0.0028 in.
Piston ring end gap STD No. 1~ 0.25 - 0.47 mm 0.0098 - 0.0185 in.
No. 2 0.20 - 0.42 mm 0.0079 - 0.0165 in.
Oil 0.15 - 0.52 mm -0.0059 — 0.0205 in.

Limit No. 1 1.07 mm 0.0421 in.

No. 2 1.02 mm 0.0402 in.

Oil 1.12 mm 0.0441 in.
Connecting rod | Thrust clearance STD -0.15 - 0.25 mm 0.0059 — 0.0098 in.

Limit 0.30 mm 0.0118 in.

Connecting rod oil clearance

STD STD 0.020 - 0.051 mm 0.0008 - 0.0020 in.
U/S 0.25 0.019 - 0.073 mm 0.0007 - 0.0029 in.

0.0031 in.

0.0585 — 0.0587 in.
0.0587 — 0.0588 in.

'0.0588 — 0.0590 in.

0.0633 — 0.0635 in.
0.0012 in.
0.0020 in.

-0.3488 - 0.3543 in.

0.3386 in.
0.7879 — 0.7883 in.

'0.7876 — 0.7880 in.

0.0002 — 0.0003 in.
0.0020 in.
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Specifications (Cont’d)

Crankshaft Thrust clearance STD 0.02 - 0.22 mm 0.0008 — 0.0087 in.
’ ‘ o Limit 0.30 mm 0.0118 in.
Thrust washer thickness STD 2440 - 2490 mm 0.0961 - 0.0980 in.
Main journal oil clearance : ’
STb STD 0.015 ~ 0.033 mm 0.0006 — 0.0013 in.
U/s 0.25 0.018 — 0.056 mm 0.0007 - 0.0022 in.
Limit 0.10 mm 0.0039 in.
Main journal diameter STD 47982 — 48.000 mm 1.8891 -~ 1.8898 in.
U/S 0.25 47.745 — 47.755 mm 1.8797 ~ 1.8801 in.
Main bearing center wall thickness
STD Mark “1”| 2.002 — 2.005 mm 0.0788 — 0.0789 in.
Mark 2" | = 2.005 ~ 2.008 mm 0.0789 ~ 0.0791 in.
Mark “3”| 2.008 - 2011 mm  0.0791 - 0.0792 in. '
Mark “4"| .2.011 - 2.014 mm 0.0792 — 0.0793 in.
Mark 5| 2.014 - 2017 mm - 0.0793 — 0.0794 in.
U/sS 0.25 2121 - 2127 mm 0.0835 ~ 0.0837 in.
Crank pin diameter STD 41985 — 42.0000mm 1.6529 — 1.6535 in.
U/Ss 0.25 41.745 — 41.755 mm 1.6435 — 1.6439 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 journal taper and out-of-round ' '
Limit 0.02 mm 0.0008 in.
Torque Specifications
Part tightened kg-cm ft-lb N'm .
Camshaft timing pulley x Camshaft 600 43 59
Idler pulley x Cylinder block 375 27 -37
Crankshaft pulley x Crankshaft 1,400 ' 101 137
Cylinder head x Cylinder block 1st 300 22 29
. 2nd ~ 90° turns '
3rd 90° turns
Oil nozzle x Cylinder block - 250 18 25
Cylinder head x Union ‘ ' 300 22 29
Camshaft bearing cap x Cylinder head 130 9 13
Intake manifold x Cylinder head 280 _ 20 27
Intake manifold stay x Intake manifold - 220 16 22
Intake manifold stay x Cylinder block 400 .29 39
EGR pipe x Exhaust manifoid 700. - b1 69
Exhaust manifold x Cylinder. head ' 250 29 . 39
Exhaust manifold stay x Exhaust manifold - 400 - 29 - 39
Exhaust manifold stay x Cylinder block 400 .29 39
Main bearing cap-x Cylinder block , - 610 o 44 ) 60
Connecting rod cap x Connecting rod 1st 400 29 39
2nd Additional 90° :
Flywheel x Crankshaft , B 750 . 54 74
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| EFI SYSTEM (4A-FE)
| Specifications

Fuel pressure

Fuel pressure

‘at No vacuum

2.7 — 3.1 kg/cm?

Injector

Injection volume

Difference between each injector

Fuel leakage

regulator (38 — 44 psi, 265 — 304 kPa)

_C(_)Id start Resistance 2-40Q

injector Fuel leakage Less than one drop of fuel per minute
Resistance Approx. 13.8

40 - 50 cc/15 sec (2.4 — 3.1 cu in)
5 cc (0.31 cuin) or less
One drop or less of fuel per minute

Throttle body

Throttle valve fully closed angle

Throttle position
sensor

Throttle opening
angle (from vertical)

Clearance between
stop screw and lever

Less than 7.5°
73°(M/T), 63°(A/T)
79°(M/T), 69°(A/T)

0.60 mm (0.0236 in)
0.80 mm (0.0315 in)

60
IDL - E2 PSW - E2
Continuity No continuity
No continuity No continuity
Continuity No continuity
No continuity No continuity
No continuity Continuity

Start injector Resistance .STA - STJ 20 -40 Q Below 30°C (86°F)
time switch _ 40 - 60 Q Above 40°C (104°F)
STA - Ground 20-80 Q -

Water temp. Resistance at —20°C (—4°F) 10 — 20 kQ
sensor and 0°C (32°F) | 4 -7 kQ
intake air :
temp. sensor 40°C (104°F)| 0.9 - 1.3 kQ

- 60°C (140°F) 04 - 07k

80°C (176°F)| 0.2 - 0.4 kQ

Oxygen sensor Heater resistance 51-63Q

ECU

HINT:

® Perform all voitage and resistance measurements with the ECU connected.
@ Verify that the battery voltage is 11 V or above when the ignition switch is ON.
® The testing probes must not make contact with the ECU oxygen and VF terminals.

Voltage
Terminal STD voltage (V) Condition
+B - E1 '
. Ignition switch ON
+B1 - E1 10 - 14
BATT - E1 -
IDL ~ E2 Throttle valve open
45 ~55 Ignition switch ON -
PSW - E2 Throttle valve fully closed
No. 10 EO1 o .
No. 20 ~ EO2 _10 - 14 Ignition switch ON
W — E1 10 — 14 ) No_’.trouble_(._ CHECK ENGINE" warning light off) and
engine running




SERVICE SPECIFICATIONS — EFl System (4A-GE) .. A-11

Specifications (Cont'd)

ECU Voltage (Cont’'d)
{Cont'd) : - - - : :
Terminals STD voitage (V) Condition
PiM - E2 33 -39
: Ignition switch ON
VCC - E2 45 -55
THA - E2 20-25 .| Intake air temperature 20°C (68°F)
lgnition switch ON
THW - E2 04 - 0.7 Coolant temperature 80°C (176°F)
STA ~ E1 6-14 Cranking
IGT - E1 07-10 1dling
5-14 A/C switch ON
A/€ - E1 Ignition switch ON
0 v A/C switch OFF
10 - 14 Check Qonnector TE1 - E1
not connect
T - E1 - Ignition switch ON
0 Check connector TE1 — E1
connect
Resistance
4 Terminals Resistance (Q) Condition
Infinity ' Throttle valve open
IDL - E2
(0] Throttle vaive fully closed
0 Throttle valve fully open
PSW - E2
_ Infinity Throttle valve fully closed
THA - E2 2,000 -~ 3,000 Intake temperature 20°C (68°F)
THW — E2 200 - 400 Coolant temperature 80°C (176°F)
Gl - G& 140 - 180 -
NE - G© 140 - 180 . -
Fuel cut rpm . Fuel cut rpm w/o TWC 1,700 rpm
(w/ Vehicle speed O km/h and ) w/ TWC 1,900 rpm
coolant temperature 80°C (176°F)/ Fuel return rpm w/o TWC 1,200 rpm
w/ TWC 1,200 rpm
ISC valve Resistance = at cold 2WD 30-33Q
4WD 30-34 Q
Torque Specifications
Part tightened ' kg-cm ft-Ib N'm
Fuel line Union bolt type 300 22 29
Flare nut type 310 _ 22 : 30
Fuel pump x Fuel tank - 40 35 in.-lb 3.9
Cylinder head x Delivery pipe 150 11 15
Pressure regulator x Delivery pipe : 95 82 in.-lb . 93
Fuel inlet hose x Delivery pipe : - 300 22 29
Cold start injector pipe x Delivery pipe 180 , 13 18
Cold start injector pipe x Cold start injector 180 C .13 ’ 18
Intake manifold x Cold start injector 95  82in-b - - 9.3
Intake manifold x Throttle body 220 16 22
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SERVICE SPECIFICATIONS — EFl System (4A-GE)

EFl SYSTEM (4A-GE)
Specifications (Cont’'d)

Fuel pressure Fuel pressuré at No vacuum 2.7 - 3.1 kg/cm? '
regulator (38-— 44 psi, 265 — 304 kPa)
_Cc_)ld start Resistance '3-50 V
injector Fuel leakage Less than one drop of fuel per minute
Injector Resistance Approx. 13.8 Q
Injection volume 50 — 53 cc/15 sec (3.1 — 3.2 cuin)
Difference between each injector 5 cc (0.31 cu in) or less
Fuel leakage One drop or less of fuel per minute
Throttle body Throttle valve fully closed angle 6°
Throttle Clearance between . .
position sensor stop screw and lever Between terminals Resistance
© 0.35 mm 0.0138 in. IDL — E2 Less than 2.3 kQ
0.59 mm 1 0.0232in. iDL — E2 Infinity
Throttle valve fully
opened position VTA - E2 33 - 10 kQ
- » VCC - E2 _ 3~-7kQ
Start injector Resistance STA - STJ 20-40 Q Below 30°C (86°F)
time switch : 40 - 60 Q : Above 40°C (104°F)
STA — Ground 20-80 O A -
Intake air Resistance at —20°C (-4°F) 10 - 20 kQ
temp. sensor at 0°C(32°F) | 4 -7kQ
w/o Air
(flow meter) at 20°C (68°F) 2 -3k
anﬂl . at 40°C (104°F)| 0.9 - 1:3kQ
water temp. o o
sensor at 60°C (140°F)| 0.4 - 0.7 kQ
at 80°C (176°F)| 0.2 — 04 kQ
Air flow meter Resistance VS - E2 20 - 400 O
w/ Air flow :
< meter > (Measvurmg plate fully. closed)
20 - 3,000 O
(Measuring plate fully open)
VC - E2 100 — 300 Q
FC - E1 oo (Measuring plate closed)
_ 0 {Measuring plate open)
THA - E2 10 - 20 kQ (-20°C, —-4°F)
4 - 7 kQ (0°C, 32°F)
- 2°- 3k (20°C, 68°F)
0.9 - 1.3 kQ {40°C, 104°F)
- 04 - 0.7 kQ {60°C, 140°F)
VB - E2 200 - 400 Q
Water temp. Resistance at —=20°C (-4°F) 10 - 20 kQ
sensor and 0°C (32°F) | 4 -7kQ
. intake air
temp. sensor 40°C (104°F)| 0.9 - 1.3 kQ
60°C (140°F) 04 - 0.7k
80°C (140°F)| 0.2 - 04 kQ
Oxygen sensor Heater resistance at 20°C (68°F) 51-630Q




SERVICE SPECIFICATIONS — EFI System .(4A-GE)

Specifications (Cont’'d)

ECU

HINT:

® Perform all voltage and resistance measurements with the ECU connected.
‘® Verify that the battery voltageis 11 V or above when the ignition switch is ON.
® Th_e testing probes must not make contact with the ECU oxygen and VF terminals.

Voltage (ECU w/o Air flow meter)

Teiminal

STD voltage (V) Condition’
+B . _ '
+B1 ~ E1 10 - 14 Ignition SV\_I. ON
BATT - E1 10 - 14 -
IDL - E2 45 -55 Throttle vale open
0.5 or less Throttle valve fhlly closed
VTA —E2 Ignition SW ON — -
35-55 Throttle valve fully open
VCC - E2 45-55 ) -
IGT - E1 07-1.0 Idling
STA - E2 6-14 Cranking
No. 10 - EO1 o
No. 20 ~ EO2 10-14 Igmtlpn SW ON
W — E1 10 — 14 No t;rouble (; CHECK ENGINE’’ warning light off) and
engine running
-PIM - E2 33-39 o
- Ignition SW ON
vce - E2 45-55
THA - E2. 20-28 Intake air temp. 20°C (68°F)
THW - E2 04 -0.7 Coolant temp. 80°C (176°F)
A/C - E1 10 -14 Ignition SWON| Air conditioning ON
10 - 14 Check connector TET — E1 not
T-E1 connect
0.5 or less " Check connector TE1 — E1 connect

Resistance (ECU

w/o Air flow mete

r)

Terminals -Resistance (Q) ) Condition
I Infinity Throttie valve open
IDL - E2 _ -
i 2,300 or less Throttle valve fully closed
. 3,300 - 10,000| Throttle valve fully open:
VTA - E2 - — —
.-200= 800 | Throttle valve fully closed
VCC - E2 | 3,000 - 7,000 . -
THA - E2 . 2,000 - 3,000 Intake air'temp. 20°C (68°F)
THW - E2 200 - 400 Coolant temp. 80°C (176°F)
G1,G2 - G© 140 - 180 -
NE - GO 140 - 180 -
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SERVICE SPECIFICATIONS — Fuel System {4A-GE)

Specification (Cont’'d)

ECU

(Cont'd)

HINT:

® Perform all voltage and resistance measurements with the ECU connected.
® Verify that the battery voltage is 11 V or above when the ignition switch is ON.
® The testing probes must make contact with the ECU oxygen -and VF terminais.

Voltage (ECU w/ Air flow meter)

Terminals STD voltage (V) Condition
B -El 10 - 14 Ignition SW ON
BATT - E1 10 - 14 . -
IDL -~ E2 10 - 14 Throttle valve open
01 -10 Throttle valve fully closed
VTA - E2 Ignition SW ON
4 -5 gnition _ Throttie valve fully open
VCC - E2 45 ~55 -
IGT — E1 07-1.0 Idling
STA - E2 6 - 14 Cranking
No. 10 _ EO1 . -
No. 20 ~ EO2 10 - 14 lgmthn sSw QN
_ _ No trouble (“CHECK ENGINE’’ warning light off) and
w-El 1_0 14 engine running
VC - E2 45 -55 -
20-55 . Measuring fully closed
Ignition SW ON '
VS - E2 6-9 gnit _ Measuring plate fully open
2-8 Idling
THA - E2 20-28 Intake air temp. 20°C (68°F)
THW - E2 04 - 0.7 Coolant temp. 80°C (176°F)
A/C - E1 10 - 14 - Ignition SW ON |__Air conditioning ON
Check connector TE1 ~ E1 not
T - E1 10-14 connect
0.5 or less Check connector-TE1 — E1 connect

w/ Air flow meter)

Resistance (ECU

Terminals Resistance (Q) Condition
Infinity Throttle valve open o
IDL — E2
2,300 or less Throttle valve fully closed
VTA — E2 3,300 - 10,000| Throttle valve fully open
200 - 800 Throttle valve fully closed
VCC - E2 3,000 - 7,000 : o -
VS - E2 20 - 400 Measuring plate fully clo;ed
20 - 3,000 Measuring plate fully open
VC - E2 100 - 300 . : -
THA - E2 2,000 - 3,000 Intake air temp.-20°C (68°F)
THW - E2 200 - 400 . Coolant temp. 80°C (176°F)
G®- GO 140 - 180 S - R
NE - GO 140 - 180 . S -




SERVICE SPECIFICATIONS — EFl System (4A-GE), Cooling System . A-15
Specification (Cont’d)
ECU Fuel cut rpm Fuel cut rpm
{Cont'd) (w/ Vehicle speed O km/h and w/o Air flow meter 1,450 rpm
coolant temperature 80°C (176°F) w/ Air flow meter 1,600 rpm
Fuel return rpm
w/o Air flow meter 1,050 rpm
w/ Air flow meter 1,200 rpm
Fuel Pressure Resistance at cold 33-39Q
VSV
Idie-up VSV Resistance at coid 37 -44 Q
ACV Resistance at cold 22 -26 Q
Torque Specifications
Part tightened kg-cm ft-lb N-m
Fuel line Union bolt type 300 22 29
. Flare nut type 310 22 30
Fuel pump x Fuel tank 40 35 in.-lb 3.9
Cylinder head x Delivery pipe 175 13 17
Pressure regulator x Delivery pipe 75 65 in.-lb 7.4
Fuel inlet hose x Delivery pipe 300 22 29
Cold start injector pipe x Delivery pipe 150 11 15
Cold start injector pipe x Cold start injector 150 1 15
Intake manifold x Cold start injector 75 65 in.-lb 74
Intake manifold x Throttle body 220 16 22
COOLING SYSTEM
Coolant capacity (w/heater) _ .
4A-FE- AE M/T 6.2 liters 6.5 US qgts 5.5 Imp.qts
AE A/T 6.1 liters 6.4 US qts 5.4 Imp.qts
AT171 5.6 liters 5.9 US qts 4.9 imp.gts
AT180 5.2 liters 5.5 US qgts 4.6 imp.qts
4A-GE 6.0 liters 6.3 US gts 5.3 Imp.qts
Radiator Relief valve opening pressure  STD 0.75 - 1.05 kg/cm?
(1.07 - 14.9 psi, 74 — 103 kPa} - -
Limit 0.6 kg/cm? 8.5 psi 59 kPa
Thermostat Valve opening temperature
Stars to open at 80 - 84°C 176 — 183°F
Fully opens at 95°C 203°F
Valve opening travetl 8 mm or more 0.31 in. or more
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SERVICE SPECIFICATIONS — Lubrication System, Ignition System (4A-FE)

LUBRICATION SYSTEM

Oil pressure (normal operating temperature)

atidle speed |
&t 3,000 rpm”

*‘Mote than 0.3 kg/cm? (4.3 psi, 29 kPa)
2.5 - 5.0 kg/em? ©

(35.6 — 71.1 psi, 245 — 490 kPa)

Oil pump ‘ 4A-FE _ _ _ i
Body clearance STD 0.080 - 0.180 mm = 0.0031 -~ 0.0071-in.
Limit 0.20 mm 0.0079 in.
Tip clearance STD 10.025 - 0085 mm _ 0.0010 — 0.0033 in.
. . Limit 0.35 mm . 0.0138 in. S
Side clearance STD 0.025 — 0.085 mm - 0.0010 — 0.0033 in.
' Limit '0.10 mm 0.0039 in.
4A-GE S
Body clearance STD ..0.100 -.0.191.mm 0.0039 - 0.0075.in. .
Limit 0.20 mm . ~-0.0079 in.
Tip cleararice STD - 0.060' - 0.180 mm  0.0023 - 0.0071 in.
’ Limit ~ 0.35 mm 0.0138 in. '
Side clearance ' STD 0.025 -~ 0.075 mm 0.0010 - 0.0030 in.
' Limit 0.10 mm 0.0039 in.
IGNITION SYSTEM (4A-FE)
Ignition timing See pagg..:A-Z
Spark plug See page A-2
" Firing order 1-3-4-2
High-tension Resistance Limit 25 k) per cord
cord ’ ' o '
Ignition coil Primary coil resistance”  2WD 1.28 =156 O
' 4WD 0.38 =046 Q
Secondary coil resistance 2WD 104 - 140 kQ
4WD 7.7 - 103 kQ
Distributor Air gap . 0.2 mm-or more 0.008 in. or more
(nA) Signal generator (pickup coil) resistance 140 - 180 Q'+~ ' o




_ SERVICE SPECIFICATIONS — ignition System (4A-GE), Starting System, Charging System A-17

IGNITION SYSTEM (4A-GE)

Ignition timing See page A-6
Spark plug See page A-6
Firing order 1~-3-4-2
High-tension Resistance Limit 25 k) per cord
cord
Ignition coil Primary coil resistance 04 -050Q
Secondary coil resistance 10.2 - 13.8 k)
Distributor Air gap 0.2 - 0.4 mm 0.008 - 0.016 in.
Signal generator (pickup coil) resistance 140 - 180 Q
STARTING SYSTEM
Starter Type Pianetary Reduction
Rated voltage and output power 12V 0.8 kw 12V 1.0 kw
rpm More than 3,000 rpm -
Center bearing oil clearance
STD 0.03 mm 0.0012 in. -
Limit 0.1 mm 0.004 in. -
Brush Length STD 14.0 mm 0.551 in. 13.5 mm 0.531 in.
Limit 9.0 mm 0.354 in. 8.5 mm 0.335 in.
Spring installed load STD 1.6 kg (3.5 Ib, 16 N) 1.785 kg — 2.415 kg
(39 -531b,18 - 24 N)
Limit 0.9 kg (2.0 1b, 9N) 1.2kg(261b, 12 N)
Commutator »
Outer diameter STD 28 mm 1.10 in. 30 mm 1.18 in.
Limit 27 mm 1.06 in. 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. —
CHARGING SYSTEM
Battery specific gravity
When fully charged at 20°C (68°F) 1.25 - 1.27
Alternator Rated output 12V 70 A
Rotor coil resistance 28-3.090
Slip ring diameter STD 142 - 144 mm 0.559 -~ 0.567 in.
Limit 14.0 mm 0.551 in.
Brush exposed length STD 10.5 mm 0.413 in.
Limit 45 mm 0.177 in.
Alternator Regulating voltage at 25°C (77°F) 139 - 151V
regulator (IC) at 165°C (239°F) | 135 - 143V
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STANDARD BOLT
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B-2 STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class
Hexagon 4~ 4T Stud bolt
head bolt 5— 5T :
Bolt 6— 6T
head No. 7— a / No mark
4
8— 8T
99— o7 47
10— 10T
11— 17T
@ No mark 4T
Hexagon
flange bolt
w/ washer No mark 4T Grooved
hexagon bolt (©)
=
= 6T
=
Hexagon g
head bolt Two ﬁ
protruding 5T =
lines é
S
Hexagon
flange bolt Two
w/ washer ;_)rotrudlng 6T Welded bolt
lines
hexagon bolt
Hexagon
head bolt Three
protruding 7T
~ lines 47
Hexagon
head bolt 0 Four
PPN protruding 8T
J lines




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-Ib N-m kg-cm ft-lb N-m
6 1 55 48 in.-Ib 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 1,160 83 115 - — -
6 1 65 56 in.-lb 6.5 75 65 in.-lb 7.5
8 1.25 160 12 15.5 175 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.-lb 8 90 78 in.-lb 9
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
- 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 1.256 300 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
T 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
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C-2 SST AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS)

Section
Part Name |
‘ AREEHENE Note
Part No. =
Hlustration
_ Angled Open End _
03027-12140 Wrench 12 x 14 4A-GE
Oil Pan Seal
09032-00100 Cutter
09155-16100 | Spark Plug Wrench
Valve Stem Qil
08201-41020 | . o2t - 4A-FE
Valve Guide Bushing
09201-70010 Remover & Replacer
) (P g Valve Spring
'\mﬁ/\ SR | 0s202-70010 | Love SPrins
Cylinder Head Bolt
09205-16010 Wrench
Crankshaft Pulley -
09213-14010 Holding Tool 4A-FE
Crankshaft Pulley
09213-31021 Puller
ax Crankshaft Pulley -
@ 0921370010 | e 4A-GE
SR
;@ N 09216-00020 | Belt Tension Gauge
5
09216-00030 | Belt Tension Cable




E SST AND SSM .— SST (Special Service Tools) C-3

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section
Part Name s o ,
- > =X
Part No. W Zloa|2es Note
Mlustration
@9999”
—— Piston Pin
i ﬂﬂﬁeﬂ% 09221-25024 Remover & Replacer . .
(09221-00020) | (Body) o 4A-FE
(09221-00030) | (Spring) o 4A-FE
{09221-00050) | (Bushing “B") o 4A-FE
1 s Starter center bearing
- G
(09221-00090) | (Guide “C"). @ for planetary type
(09221-00130)| (Guide “G") o 4A-FE
(09221-00140) | (Guide “H") o . 4A-FE
Connecting Rod
09222-30010 | Bushing Remover @ 4A-GE
& Replacer
Crankshaft Rear.
09223-41020 Oil Seal Replacer o
Crankshaft Front 4A-FE for
0922346011 | ), seaiReplacer camshaft oil seal
Crankshaft Front 4A-GE for
08223-50010 | ;5 Replacer camshatft oil seal -
P ) 9 )
R | 09228-06500 | Oil Filter Wrench
‘l\lw o il Filter Wrenc
QO 09230-00010 _I:.adiator Service AE, AT171
@@ o - ool Set .
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SST AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section
Part Name ’
AREHECIAE Note
Part No. -
lllustration
@ & 09236'00101 Water Pump Overhaul .
¢/@-’¢ < Tool Set
Tt e e U I I -]
I
! (09236-15010) | (Bearing Stay) @
|
{— ——————————————————————————— b e e e ————— e ]
|
i @ Water Pump Bearing
: @ (09237-00010) (Remover & Replacer ) .
,_ _____________________________ e e e e ———— e —————— e
!
| q X i B
: ’ (09237-00020) | (Bearing Stay) o
———— e SN I NN PN (U EI N S S LN
| .
: & {09237-00040) | (shaft “A") 9o
|
Valve Clearance
%% 09248-55010 | .+ Tool Set ®
Injection Measuring
'%‘r 09268-41045 | oo P
o = on €= oo
5 T rTrryTa 11— T ———77— 1
l =), _ .
| i (09268-41080) | (No. 6 Union) ®
o)
l___—_ ____________________ T T T T T T T T T T T T T
I
N .
]I Q»’S)ml {09268-41090) | (No. 7 Union) o
i... __________________________ L e e e e e e A e ——— ]
' D\ | am
| (90405-09015) | (No. 1 Union) Y
| @))"
09268-45012 Zl:lquu:l Pressure .
Injection Pump »1|#2| =1 Starter front bearing
08285-76010 | Camshaft Bearing o X ] for reduction type
Cone Replacer =2 Rear bearing
. Injection Pump *.1 *.2 » 1 Starter front bearing
09286-36011 \ | for reduction type
Spline Shaft Puller »2 Rectifier end frame




- SST'AND SSM ‘— SST (Special Service Tools) o . C5

SST (SPECIAL SERVICE TOOLS) (Cont'd) = .-

Section
Part Name s o N
- Qi |X ote
Part No. w ko) =100
INustration
A Transmission Beari
09308-37010 R;’:;“js”“, e @ _ Crankshaft front oil seal_
' ! Companion Flange . i .
09330-00021 Holding Tool o Crankshaft pulley

09550-10012 | Replacer Set “B” o

AA-FE for spark
| plug tube gasker

| - ]
() Knuckle Outer 4A-FE for spark
_ l _ A_ . (09560-10010) (Be_aring Replacer) ® plug tube gasker B
]
Front Hub &
%ggg% 09608-20012 | Drive Pinion Bearing ® ‘
Tool Set |
r T T T T T T T T T T T T T T T T T T T T T B S !
] . ;
| @ {09608-00030) | (Replacer) | @/ Rotor front bearing ‘
[ .
]
Power Steering
09631-22020 | HoseNut 14x 17 mm o Fuel line flare nut
Wrench Set
09820-00021 Alternator Rear .

Bearing Puller

Alternator Pulley Set
@ @ 09820-63010 |\ ; wrench Set ®

Wiring “G”
09842-30055 iring ()

EFl Inspection

. Wiring “F"*
% 09842-30070 EFl Inspection .

& Diagnosis Check . . .

0984318020 | \yiing




C-6 , SST AND SSM — SSM (Special Service Materials) B |

SSM (SPECIAL SERVICE MATERIALS)

Part Name Part No. Sec. Use etc.

Cylinder head cover
EM Camshaft bearing cap No. 1

Seal packing or equivalent 08826-00080 Half circle plug (for 4A-FE)

|

\

LU Oil pan A - ‘
Oil pan baffle plate (for 4A-GE) |
|

\

\

|

\

Water inlet housing (for 4A-FE)

. EM
Sea.l packing No. 1282-B or 08826-00100 Water outlet pipe (for 4A-FE)
equivalent

CO Water pump seal

Adhesive 1324,

08833-00070 EM Spark plug tube (for 4A-FE)
Three bond 1324 or equivailent . o . Spark plug tube {for ¢ )

EM Union (for 4A-GE)

Adhesive 1344, )
Three bond 1344, 08833-00080
Loctite 242 or equivglent LU Oil pressure switch (for 4A-GE)

i "Oil pressure sender gauge (for 4A-GE)

Cco Engine drain plug
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