FOREWORD

This repair manual has been prepared to provide information
covering general service repairs for the 1FZ-F, TFZ-FE engine
pquipped in the TOYOTA LAND CRUISER.

Applicable models: F2J470, 73, 75, BO series.
Please note that the publications below have also been prepared

as relevant service manuals for the components and systam in
this enging.

[ Manual Name Pub. Mo,

* TFZ-F Engine Emission Control Repair ERMOBEGE
Manual

% T1FZ-FE Engine Emission Control Repair ERMOSEGE
Manual

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

TOYOTA MOTOR CORPORATION

Please Note!
This 1s not an interactive manual..
Goto Pages need to be selected

22004 TOYOTA MOTOR CORPORATION
&l rights resenved. This book may not be repro-
duced or copied, in whole or in part, without the
writtan permission of Toyota Motor Corporatian.
First Printing Cact, 19, 1982 01-B21018-00
Mineteanth Printing: Apr. 1, 2004 18-040401-05-3
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HOW TO USE THIS MANUAL
INDEX

An INDEX is provided on the first page of each section to guide you to the item to be repaired.
To assist you in finding your way through the manual, the Section Title and major heading are
given at the fop of every page.

GENERAL DESCRIPTION

At the beginning of each section, a General Description (Precautions) is given that pertains to all
repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and
find the cause,

PREPARATION

Wog2—0K

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and
SSM (Special Service Materials) which should be prepared before beginning the operation and
explains the purpose of each one.

REPAIR PROCEDURES

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

No.1 Exhaust Manifold
¢ Gasket

No.1 Heat insulator

; & B—Relief Valve

Sering

&—4 Gasket

& ————piug [45 500, 36

[N-m {kgf-cm, ft-lof}] : Specified torque
4 Non-reusable part -
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The procedures are presented in a step—by—step format:

¢  The illustration shows what to do and Where to do it.

e The task heading tells what to do.

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

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

type.

REFERENCES

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

SPECIFICATIONS

Specifications are presented in bold type throughout the text where needed. You never have to
leave the procedure to look up your specifications. They are also found at the end of each section,
for quick reference.
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CAUTIONS, NOTICES, HINTS:

e CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or
other people.
e NOTICES are also presented in bold type, and indicate the possibility of damage to the

components being repaired.
e HINTS are separated from the text but do not appear in bold. They provide additional
information 1o help you efficiently perform the repair.

SI UNIT

The UNIT given in this manual are primarily expressed with the S| UNIT (International System of
Unit), and alternately expressed in the metric system and in the yard/pound system.

Example:

Torque: 30 N-m (310 kgf-cm, 22 ft-1bf)

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the engine
block as shown.

1004 —QZ
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GENERAL REPAIR INSTRUCTIONS

INOCW —04

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

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

3. Observe the following:
(a) Before performing electrical work, disconnect

- the negative cable from the battery terminal.

{b) If it is necessary to disconnect the battery for
inspection or repair, always disconnect the cable
from the negative (—) terminal which is grounded
to the vehicle body.

(e} To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable strai-
ght up without twisting or prying it.

{d) Clean the battery terminal posts and cable termi-
nals with a clean shop rag. Do not scrape them
with a file or other abrasive objects.

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

(fi Be sure the cover for the positive (+) terminal is
properly in place.

4. Check hose and wiring connectors to make sure that
they are secure and correct.
5.  Non-—rsusable parts

(a) Always replace cotter pins, gaskets, O~rings and
oil seals etc. with new ones.

(b) Non-—reusable parts are indicated in the compo-
nent illustrations by the "€” symbol.

6. Precoated parts
Precoated parts are bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.
(a) If a precoated part is retightened, loosened or
caused to move in any way, it must be recoated
with the specified adhesive.

Seal Lock Adhesive

INOQ36
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{b} When reusing precoated parts, clean off the old
adhesive and dry with compressed air. Then
apply the specified seal lock adhesive to the bolt,
nut or threads.

(¢c) Precoated parts are indicated in the component
illustratiions by the "%” symbol.

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

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

8. 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 spacified and follow the proper work proce-
dure. A list of SST and SSM can be found at the back
of this manual.

10. When replacing fuses, be sure the new fuse has the
correct amperage rating. DO NOT exceed the rating or
use ohe with a lower rating.

11. Care must be taken when jacking up and supporting

the vehicle. Be sure to lift and support the vehicle at

the proper locations.
- (@) If the vehicle is to be jacked up only at the front

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

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

12. Observe the following precautions to avoid damage to
the p arts:

(a} Do not open the cover or case of the ECU unless
absolutely necessary. {If the IC terminals are tou-
ched, the IC may be destroyed by static electric-

ity.)

Fuse

Equal Amperage Rating

= ¢

BE1366

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

(c) To pull apart electrical connectors, pull on the
connector itself, not the wires.

S (d) Be careful not to drop electrical components,

such as sensors or relays. if they are dropped on

a hard floor, they should be replaced and not

reused.

WRONG CORRECT

IND253
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WRONG CORRECT

INO252

Exampie
VTV for TP
white Sige '
' 5 vTY for TP
)

INQOO2

G
(f)
(9)

{n)

When steam cleaning an engine, protect the dis-
tributor, air filter, and VCV from water.

Never use an impact wrench to remove or install
temperature switches or temperature sensors,
When checking continuity at the wire connector,
insert the tester probe carefully to prevent termi-
hals 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.

13. Tag hoses before disconnecting them:

(a)
(b)

When disconnecting vacuum hoses, use tags to
identify 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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ABBREVIATIONS USED IN THIS

MANUAL

No24—01

AAP Auxiliary Acceleration Pump
ASV Air Switching Valve

AT Automatic Transmission
BTDC Before Top Dead Center

CB CHock Breaker

DOHC Double Over Head Cam

5] 4 Dash Pot

ECU Electronic Control Unit

ESA Electronic Spark Advance
EX Exhaust (Manifold, Valve)
Ex. Except

FICB Fast Idle Cam Breaker

FiPG Formed in Place Gasket

FL Fusible Link

1C Integreated Circuit

IG Ignition

N fntake (Manifold, Valve)

J/B Junction Block

LH Left—Hand

Max. Maximum

Min. Minimum

MP Multipurpose

M/T Manual Transmission

0/38 Oversize _I
ovev Outer Vent Centrol Valve
PCV Positive Crankcase Ventilation
RH Right—Hand

§8M Special Service Materials
SST Special Service Tools

87D Standard

TCCS Toyota Computer Controlied System
TDC Top Dead Center

TEMP. Temperature

TP Throttle Positioner

u/s Undersize

VCV Vacuum Control Valve

VsV Vacuum Switching Valve
w/ With

w/o Without




INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS IN-9

STANDARD BOLT TORQUE SPECIFICATIONS

INOSY ~01

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class
Hexagon 4— 47 Stud bolt
head bolt 5_ 5T
Bolt 6— 6T
ed Mo 7 m _— No mark
4
8— 8T
G 9T AT
10— 10T
11— M7
© No mark 4T
Hexagon
flange bolt
w/ washer No mark adl Grooved
hexagon holt g
s 6T
=
Hexagon s
=2
head bolt Two i
protruding 5T A
i =
lines g
Hexagon
flange bolt Two
w/ washer protruding 6T Welded bolt
lines
hexagon boit
Hexagon
head boit Three
protruding 7T
lines a7
Hexagon
head bolt i Four
oo protruding 8T
! lines

Vooo78
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SPECIFIED TORQUE FOR STANDARD BOLTS

) . Specified torque
Class Dlar:lrzter Pr::;h Hexagon head bolt Hexagon flange bolt
N-m kgf-cm ft-Ibf N-m kgf-cm ft-Ibf
6 1 5 55 48 in.-Ibf 6 60 52 in.«Ibf
8 1.25 12.5 130 a 14 145 10
4T 10 1.25 26 260 19 28 290 21
12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
186 1.5 115 1,150 83 - - -
3] 1 6.5 65 56 in.-Ibf 7.5 75 65 in.:Ibf
8 1.25 15.5 160 12 17.5 175 13
5T 10 1.25 32 330 24 36 360 26
12 1.25 59 600 43 65 670 48
14 1. 91 930 67 100 1,050 76
16 1.5 140 1,400 101 - — -
6 1 8 80 69 in.-lbf 2 90 78 in.-Ibf
8 1.26 18 195 14 21 210 15
aT 10 1.25 39 400 29 44 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
18 1.5 170 1,750 127 - - -
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 21
T 10 1.25 52 530 38 58 590 43
12 1.25 95 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 — - —
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.256 110 1,100 80 120 1,250 80
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 780 57
12 1.25b 125 1,300 94 140 1,450 105
8 1.25 38 380 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
1T 10 1.25 87 890 64 97 9920 72
12 1.25 155 1,600 116 175 1,800 130

Vono73
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ENGINE MECHANICAL

DESCRIPTION

The 1FZ—FE and 1FZ—F engine is an in—line, 8—cylinder, 4.5 liter DOHC 24 valve engine.

1FZ-FE 1FZ-F
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The 1FZ—~FE and 1FZ—F engines are an in—line, 6 —cylinder engine with the cylinders numbered
1—2—-3—4—-5-8 from front. The crankshaft is supported by 7 bearings inside the crankcase.
These bearings are made of aluminum alioy.

The crankshaft is integrated with 12 weights for balance. Qil holes are provided in the crankshaft
to supply oil to the connecting rods, bearing, pistons and other components.

The firing order is 1—5—3—6—2—4. The cylinder head is made of aluminum alloy, with a cross
flow type intake and exhaust layocut and with pent—roof type combustion chambers. The spark
plugs are lacated in the center of the combustion chambers.

Exhaust and intake valves are equipped with irregular pitch springs made of special valve spring
carbon steel which are capable of following for the full range of engine speeds.

The intake camshaft is driven by a timing chain, and a gear on the intake camshaft engages with
a gear on the exhaust camshaft to drive it. The cam journal is supported at 7 places between the
valve liftars of each cylinder and on the front end of the cylinder head. Lubrication of the cam
journals and gears is accomplished by oil being supplied through the oiler port in the center of the
camshaft.

Valve adjusting shims are located above the valve lifters.

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

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

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

The cylinder block is made of cast iron. It has 6 cylinder which are approximately twice the length
of the piston stroke. The top of each cylinder is closed off by the cylinder head and the lower end
of the cylinders becomes the crankcase, in which the crankshaft is instailed. In addition, the
cylinder block contains a water jacket, through which coolant is pumped to cool the eylinders,

No.t and No.2 cil pans are boited onto the bottom of the cylinder block. The No.1 oil pan is an oil
reservoir made of combination of aluminum alloy. The No.2 oil pan is an oil reservoir made of
combination of pressed steel sheet. A dividing plate is included inside the oil pan to keep
sufficient oil in the bottom of the pan even when the vehicle is tilted. This dividing plate also
prevents the oil from making waves when the vehicle is stopped suddenly and the oil shifts away
from the oil pump suction pipe.

Plastic region tightening bolts are used for the cylinder head, main bearing cap and connecting
rod.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

EGOAY—0E

(08032—-00G100  Oil Pan Seal Cutter

09155—16100  Spark Plug Wrench

09261-15010 Valve Stemn Guide Remover &
Replacer

09202-70010 Valve Spring Compressor

‘B»%?))]' ka4
- 08213-58012  Crankshaft Pulley Hoolding Tool
T §
w
-

08213—-60017  Crankshaft Pulley & Gear Puller
Set

{09213—-00020} Body With Bolt

(09213—00030) Handgie

| (09213-00060) Baset

09213-36020 Timing Gear Remover

N

)

08223-15030 Oil Seal & Bearing Replacer Crankshaft rear oil seal

09228-44011  Oil Filter Wrench

09236—00101 Water Pump Overhaul Togl Set
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(09236—15010) Bearing Stay

09243-00020 Idle Adjusting Screw Wrench

0924866011  Valve Clearance Adjust Tool Set

(0924B—06020) Valve Lifter Stopper

09316—60010  Transmission & Transfer Bearing
Replacer

{09316—00010} Replacer Pipe

(09316—00050) Replacer D"

Crankshaft front oil seal

09330-00021 Companion Ffange Halding Tool

Crankshaft pultey

= 09608—30012 Front Hub & Drive Pinion Bearing
G Tool Set

(09608—04020) Handle

(Y608 —04060,)  Front Hub Outer Bearing Cup

@ Replacer

Crankshaft rear ail seal
Spark plug tube gasket

Spark plug tube gasket

09631-20031  Qil Seal "B” Remover

Conecting rad bushing

09636—-20010  Upper Ball Joint Dust Cover
Replacer

Crankshaft timing gear
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09816—30010

Cil Pressure Switch Socket

Knock sensor

09950-20017

Universal Puller

EGOAZ-OF

Engine Adjust Kit

09258—-00030

Hose Plug Set

Piug for the vacuum hose, fuel
hose etc.

EQUIPMENT

EGGBS ~01

Battery specific gravity gauge

Caliper gauge

CO/HC meter

Compression gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dye penetrant

Engine tune —up tester

Heater

Magnetic finger

Micrometer

Piston ring compressor

Piston ring expander

Plastigage

Precision straight edge




ENGINE — ENGINE MECHANICAL EG-7

Soft brush

Spring tester Valve spring
Steel square Valve spring
Thermometer

Torgue wrench

Valve seat cutter

LVemier calipers J

EGLRY oM

SSM (SPECIAL SERVICE MATERIALS)

08826—00080 Seal packing or equivalent Over the space between the
cylinder block and timing chain
case

Timing chain cover

08826—00080 Seal packing or equivalent Semi—circular plug
Qil pan
Rear oil sear retainer

08833—-00070 Adhesive 1324, Plug tube
THREE BOND 1324 or equivalent

08833—-00080 Adhesive 1344, BVSY
THREE BOND 1344,
LOCTITE 242 or equivalent
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TROUBLESHOOTING

You will find the troubles easier using the table well
shown below. In this table, each number shows the
priority of causes in troubles, Check each part in
order. If necessary, replace these parts.

See page @ ﬁ EE I ) § I E
1k :
. d |, 15 E
Suspect area _ E g %’5" g% % :‘;':o-a g 5 - g g
5 |2 |8 |SELE|E 28T £ |2 (% |2 3. @ e
2 12 e Je2RClz 2018 o |Z.06, 5 188l 2| g 82
S 2slez g5 ale 252895352595 25153| 2 | 8 (&t
ympom Z B2 22 o525\ 2250828 BEQ83ETRI S| 8 5s
0] P0|00I0w|En|<0|Fn|wd|20|20|<0|C0|jdac| @ | £ |&4
Engine does not crank 2
§ Starter runs — engine does
@ not crank
S £{No initial combustion 121 1 5 6
Neo complete combustion 5 2 4 10
. |Engine cranks slowly 2
3 §{Under normal condition 13| 14 5 | 15 871|917
?-‘5:; Cold engine 118 2 gl 7|9 |10
Hot engine 1 6 g 7 9 110 5
Incorrect first idle 2
g High engine idle speed 2 4 5 7 6 8
2 Low engine idle speed 1 4 5
§ Rough idling 18 3 13 g 71917
Misfire 5 7 g 10
> Egg'r‘ggggleration 12i10|11| 9| 8 1413 | 15| 18
5 [Backfire 7148|665 0| 9 1112
> -
3DDBE JE
ng_ Surging 2 B
Knocking 1
Soon after starting 9 B 4 3 5 110
g dA;;s;;Sa;:;::Ierator pedal 1 3 516l 7
_QEJ After accelaerator pedal 3
> released
Y |During A/C operation 1
When N to D shift 1
faor fuel economy 1911412001615 17118 12113
Engine overheat 9
Engine avercaal
g Excessive oil consumption
g Low oil pressure
High oil pressure
Starter keeps running
Battery often discharges

HINT: When inspecting a wire harness or circuit, the electrical wiring diagrams at the end of repair manual
should be referred to and the circuits of related systems also should be checked.
vo27a1
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See page ;

=
=
=
£
EG-358
G-355|
CEa
CH-10
Ec=3

Suspect area

Symptom

Water Pump
Valve Stem
Guide Bushing
Oil Pump
Connecting Rod
Bearing
Crankshaft
Bearing
Cylinder Head
Piston Ring
Fly Wheel
Drive Plate
Radiator and
Radiator Cap
Thermostat
Drive Belt
ECT Sender
Gauge

Oil Pressure
Switch
Alternator
Cylinder Block

Engine does not crank

Starter runs — engine does 2
not crank

start

No initial combustion

Does not

No complete combustion 7

Engine cranks slowly 3 4

Under normal condition 11

Difficult
to start

Cold engine

Hot engine
Incorrect first idle

High engine idle speed

Low engine idle speed
Rough idling 20112
Misfire
Hesitation

Poor acceleration
Backfire

Muffler explosion
(after fire)

Surging
Knocking 9 6 | 8
Soon after starting

Poor idling

Poor drivability

After accelerator pedal
depressed

After accelerator pedal
released

During A/C operation
When N to D shift

Poor fuel economy 10
Engine overheat 8 10 thl 31 4 13 12
Engine overcool 2 3

Engine stall

Excessive oil consumption 2 5 4 6
Low oil pressure 2 31! 4 5
High oil pressure 1 2
Starter keeps running
Battery often discharges [ 1 2

Others

V02793
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PO4TT2

P10445

8

P1044%

Recommended Viscosity {SAE) :

5 0 B
15W-49 20 -50 v>
\ rrrr1r i 1r1is
T v

SW-30 ¥

SR B 0 B } |
oC —-25 —-18 -7 4 16 27 38
oF 20 Q 20 40 80 80 160

TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE

PO264S

POAY0S

TUNE—-UP
ENGINE COOLANT INSPECTION

1.

(b)

(c)

EG1JN-81

CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK

The coolant level should be between the "LOW” and
"FULL" lines at low temperature.

If low, check for leaks and add coclant up to the
"FULL" line.

CHECK ENGINE COOLANT QUALITY

Remove the radiator cap.

CAUTION: To aveid 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.

There shouid not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole,
and the coolant should be free from oil.

If excessively dirty, replace the coolant.

Reinstall the radiator cap.

EGORd—DA

ENGINE OIL INSPECTION

1.

CHECK OIL QUALITY
Check the oil for deterioration, entry of water, disco-
loring or thinning.
If oil quality is poor, replace it.
Qil grade:
AP! grade SG or better
If it is impossible to get SG or better you may use SF
grade
Recommended viscosity: Refer to illustration

CHECK ENGINE OIL LEVEL

The oil level should be between the “L” and "F” marks
on the dipstick.

If low, check for leakage and add oil up to the “F”
mark.
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4771

POATTY

EGOV1-04

BATTERY INSPECTION

(a)

(b)

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.
If insufficient, refill with distilled {or purified) water.
Check the specific gravity of each cell.
Standard specific gravity at 20°C (68°F):

1.27 — 1.28 105D31L

1.25 — 1.27 others
If not within specifications, charge the battery.
CHECK BATTERY TERMINALS, FUSIBLE LINKS
AND FUSES
Check that the battery terminals are not loose or
corroded.
Check the fusible links and fuses for continuity.

AIR FILTER INSPECTION AND CLEANING

1.

REMOVE AIR FILTER
Remove the air cleaner cap and air filter.

INSPECT AND CLEAN AIR FILTER

(Paper type)

Visually check that the air filter is not excessively
damaged or oily.

If necessary, replace the air filter.

Clean the air filter with compressed air.

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

(Fabric type)

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

Blow dirt off in the element with compressed air from
the inside.
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(c) Submerge the element in the water and agitate it up
I and down ten or more times,
(d) Repeat rinsing in clean water until rise water is clear.

FO4G50

(e} Remove excess water by shaking the element or blo-
wing with compressed air.
NOTICE: Do not beat or drop filter element.

() Wipe off dust on the air cleaner case interior.

aq
Q.
NS
W

REINSTALL AIR FILTER

S
(Y

EGOB7-02

HIGH—TENSION CORDS INSPECTION

{See IG section)
Maximum resistance:
25 kQ) per cord

EGONE-04

SPARK PLUGS INSPECTION

(See IG section)
Recommended spark plug:
ND K16R—U
NGK BKRSEYA
Correct electrode gap:
0.8 mm {0.031 in.)
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l CORRECT WRONG
Clearance

PO3788

water Pump & Alternator
Idler Pulley
Crankshaft —
SSTB
SST A

200664

)

Adjus;fing
Bolt

Lock Bolt f—_—

ALTERNATOR DRIVE BELT INSPECTION

01

{See CH section)
INSPECT DRIVE BELTS

{a)

Visually check the drive belt for cracks, ciliness or
wear, Check that the belt does not touch the bottom
of the pulley groove.

If necessary, replace the drive belts as a set.

Drive belt deflection (w/ 98N (10kgf. 22Ibf))
New belt

11—15 mm {0.43—0.59 in.)
Used belt

15—20 mm {0.59—-0.79 in.}

{Reference}

Using SST. measure the belt tension.

SST 95506 —00020

Drive belt tension(w/ SS8T):

New belt
33—57 kgf

Used belt
15—35 kgf

If the belt tension is not as specified, adjust it.

HINT:

e  “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.

e  After installing a new belt, run the engine for
about b miutes and recheck the belt tension.
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VALVE CLEARANCE INSPECTION AND ~
ADJUSTMENT

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

2IF—01

1. REMOVE NO.2 AND NO.3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

2. DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

{a) Remove the two mounting bolts of the No.1 and No.2
cord clamps.

{b) Disconnect the high — tension cords at the rubber
boot.
Do Not pull on the cords.
NOTICE: Pulling on or hending the cords may damage
the conductor inside.

3. (1FZ—FE)

REMOVE THROTTLE BODY
(a) Disconnect the throttle position sensor connector.
{b) Disconnect the ISC valve connector.
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POG2EY

(c)
(d)
)

{e

(f)
(g}

{h)

Disconnect the three vacuum hoses.

Disconnect the EVAP hose.

Disconnect the water hose from the No.2 water by —
pass pipe.

Remove the four bolts, and disconnect the throttle
body from the air intake chamber,
Remove the throttle body gasket.

Disconnect the No.1 water by —pass hose from the
throttle body, and remove the throttle body.

REMOVE CYLINDER HEAD COVER
Remove the 13 bolts, cylinder head cover and gasket.

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley, and align its groove with
the timing mark "0” of the timing chain cover.
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, (b} Check that the timing marks (one and two dots) of the
< One Dot Mark camshaft drive and driven gears are in straight line on
‘,(ff?@\‘ N ,7 the cylinder head surface as shown in the illustration.

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

3 LA 24
prs et ‘-‘-—'-'.!? 45 FIrs-,
), .
S~ % align the marks as above.

6. INSPECT VALVE CLEARANCE
(a) Check only the valves indicated.
&  Using a thickness gauge, measure the clearance
between the valve lifter and camshaft.
® Record the out — of — specification valve clear-
ance measurements. They will be used later to
determine the required replacement adjusting

%] I
RS
£

b R

o g o

shim.
Valve clearance {Cold):
Intake

0.15 — 0.25 mm {0.006 — 0.010 in.}
Exhaust

0.25 — 0.35 mm (0.010 — 0.014 in.)

(b) Turn the crankshaft pulley one revolution (360°) and
align the its groove with timing mark "0” of the timing
chain cover.

(c) Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))
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EMG4ESs

ADJUST VALVE CLEARANCE

except for Rear valves of No.6 cylinder

Remove the adjusting shim.

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

e  Position the notch of the valve lifter toward the
spark plug side.

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

SST 09248—-66011 {09248—-05310, 09248—0602Q)

HINT:

¢  Apply SST (B) at slight angle on the side marked
with "117, at the position shown in the illustra-
tion.

e When SST (B) is inserted too deeply, it will get
pinched by the shim. To prevent it from being
stuck, insert it shallowly from the outside of the
cylinder head, at a slight angle.

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

Determine the replacement adjusting shim size by

following the Formula or Charts:

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

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

| J— Thickness of removed shim

A Measured valve clearance

N ... Thickness of new shim

Intake:
N=T + (A — 0.20 mm {0.008 in.))

Exhaust:
N=T + (A — 0.30 mm (0.012 in.})}

¢ Select a new shim with a thickness as close as
possible to the calculated value.

HINT: Shims are available in 17 sized in increments

of 0.05 mm (0.0020 in.}, from 2.50 mm (0.0984 in.} to

3.30 mm (0.1299 in.).
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EMO0494

(c)

(a)

(b)

{c)

(e)
(f)

{9)
(h)

Instali a new adjusting shim.

®  Place a new adjusting shim on the valve lifter.

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

SST 09248—-66011 (09248—-05310, 09248—06020)

Recheck the valve clearance.

Rear valves of No.6 cylinder
Remove the distributor.

(See |G section)

Remove the camshafts,

(See step 39 on bages EG—4Q to )

Remove the adjusting shim with a small screwdriver.

Determine the replacement adjusting shim size by

following the Formula or Charts:

¢ Using a micrometer, measure the thickness of
the removed shim,

. Calculate the thickness of a new shim so that the
valve cllearance comeas within specified value.

T ... Thickness of removed shim

A ... Measured valve clearance

N ... Thickness of new shim

intake:
N=T + {A — 0.20 mm {0.008 in.))

Exhaust;
N=T + (A — 0.30 mm {0.012 in.}}

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

HINT: Shims are available in 17 sized in increments

of 0.05 mm (0.0020 in.), from 2.50 mm (0.0984 in.) to

3.30 mm (0.1299 in.).

Place a new adjusting shim on the valve lifters.
install the camshafts.

(See step 7 on jpages EG—73Ito

Recheck the valve clearance.

Install the distributor.

(See IG section)
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(a)

(f)
{9)

REINSTALL CYLINDER HEAD COVER
Install the gasket to the cylinder head cover.
Instali the cylinder head cover with the 13 bolts.

(1FZ—FE)

INSTALL THROTTLE BODY

Connect the No.1 water by—pass hose to the throttle
body.

Install @ new gasket and throttle body with the four
bolts.
Torque: 21 N-m (210 kgf.cm, 15 ft:I1bf)

Connect the water hose to the No.2 water by —pass
pipe.

Connect the EVAP hose.

Connect the three vacuum hoses.

Connect the I1SC valve connector.
Connect the throttle position sensor connector.



ENGINE — ENGINE MECHANICAL EG-23

10. RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

(a) Connect the high—tension cords.

(b) Install the No.1 and No.2 cord clamps with the two
bolts.

11. REINSTALL NO.2 AND NO.3 CYLINDER HEAD
COVERS
Install the head covers with the four bolts.
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PQ3424

EG2TG —01

IGNITION TIMING INSPECTION AND
ADJUSTMENT

1.

WARM UP ENGINE
Allow the engine to warm up to normal operating

temperature.
CONNECT TACHOMETER AND TIMING LIGHT

{1FZ—FE)
Connect the test probe of a tachometer to terminal 1G
© of the check connector.

Using SST,connect terminals TET and E1 of the check

connector
SST 09843-18020

{1IFZ—F)

Remaove the cap and connect the test probe of a tester

to the service connector from the igniter.

NOTICE:

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

- As seme tachometera are not campatible with this
igritict system, we recommend that you confiem
the campatibility of your unit hefore use.

INSPECT AND ADJUST IGNITION TIMING

With the engine idling as specified, use a timing light

to check the timing.

lgnition timing:
3° BTDC @ idle
{(w/ Terminals TE1 and E1 connected for 1FZ—FE)
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If necessary, loosen the distributor bolt and turn the
distributor to align the marks. Recheck the timing
after tightening the distributor bolt.
Torque: 21 N-m {210 kgf-cm, 15 ft-1bf)

EGLIT -0

65C £ 50 rpm (1FZ—FE)
IDLE SPEED INSPECTION

HINT: Initial conditions (See step 1 on|page EG—33)

o Idle speed:
RPM 650 + 50 rpm
ECO136 Tachometer 704300
(1 FZ_ F) EGoVE—42
IDLE SPEED INSPECTION AND
ADJUSTMENT

1. WARM UP ENGINE

Allow the engine to warm up to normal operating

temperature.

CONNECT TACHOMETER

INSPECT IDLE SPEED

ldle speed:

600 *+ 50 rpm

If not as specified, adjust according to the following

procedure:

CAUTION:

. Always use a 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 CO meter is not avaitable and it is absolutely
necessary to adjust with the idle mixture adjusting

screw, use the alternative method {pee page EG

wN
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A. METHOD WITH CO METER

tGove—oz

1. VISUALLY INSPECT CARBURETOR

{a} Check for loose screws or a loose mounting to the
manifold.

(b) Check for wear in the linkage, missing snap rings or
excessive looseness in the throttle shaft. Correct any
problems found.

2. INITIAL CONDITIONS

(a) Air cleaner installed

{(b) Normal operating coolant temperature
(¢} Choke fully open

(d) All accessories switched off

(e) All vacuum lines connected

(f) Ignition timing set correctly

(g) Transmission in the "N” range

(h) Fuel level should be about even with the correct level
in the sight glass
(il CO meter operates normally

m

Fuel Level

|
1

EC0174

3. ADJUST IDLE SPEED AND IDLE MIXTURE
HINT:; Use SST if necessary.
SST 0924300020

POB079

\\ e Mixture (a) Sta?rt the engine. o
i Adjusting {b) Using a CO meter to measure the CO concentration in
the exhaust, turn the idle speed and idle mixture
adjusting screws to obtain the specified concentra-
tion value at idle speed.
Idle speed:
600 rpm

Idle Speed
Adjusting
Screw

PO5080
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180 Seconds

2,500 rpm

.

° RPM

Tachometer
EC(137 EM8144 200047

4,

(c)

INSPECT CO CONCENTRATION

Check that the CO meter is properly calibrated.

Race the engine at 2,500 rpm for approx. 180 sec-
onds before measuring concentration,

Insert co Meter testing probe at least 40 em (1.3 ft)
into the tailpipe, during idling. Immediately check the
co concentration at Idle.
Idle CO concentration:
1.5+ 05%
e If the CO concentration is within specification
this adjustment is complete.

e |f the CO concentration is not within specifica-

tion, turn the idle mixture adjusting screw to
obtain the specified concentration value.

e [f the CO concentration cannot be corrected by
adjusting the idle mixture, see table below for
other possible causes.
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TROUBLESHOOTING

co

HC

Problems

Causes

Normal

High

Rough idle

Ny

. Faulty ignition:

* Incorrect timing

* Fouled, shorted or improperly gapped plugs
+ Open or crossed ignition wires

* Cracked distributor cap

. Leaky exhaust valves
. Leaky cylinder

Low

High

Rough idle

{(Fluctuating HC reading)

. Vacuum leak:

* Vacuum hose

¢ Intake manifold
s PCV line

¢ Carburetor base

High

Righ

Rough idle

{Black smoke from exhaust)

—_

- Restricted air filter
. Plugged PCV valve
. Faulty carburetion:

* Faulty choke action
* Incorrect float setting
* Leaking needle or seat
* leaking power valve

00333
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EGOVT -1

B. ALTERNATIVE METHOD

To be used only if CO meter is not available.

1. VISUALLY INSPECT CARBURETOR

(a) Check for loose screws or loose a mounting to the
manifold.

(b} Check for wear in the linkage, missing snap rings or
excessive looseness in the throttle shaft. Correct any
problems found.

2. INITIAL CONDITIONS

(a) Air cleaner installed

(b} Normal operating coolant temperature
{c) Choke fully open

{d) All accessories switched off

(e) All vacuum lines connected

(f} lgnition timing set correctly

{g) Transmission in the "N” range

3. ADJUST IDLE SPEED AND IDLE MIXTURE
HINT: Use SST if necessary.
SST 09243 —-00020

POBOT9

\\ e Miture {a) Start the engin'e. . -
A Adjusting (b} Set to the maximum speed by turning the idle mixture
adjusting screw.
(c) Set to the idle mixture speed by turning the idle speed
adjusting screw.
Idle mixture speed:

A

e 4 650 rpm

Idle Speed ) . .

Adjusting ] (d) Before moving to the next step continue adjustments
Screw o080 {b) and (c) until the maximum speed will not rise any

further no matter how much the idle mixture adjusting
screw is adjusted.

(e} Set to the idle speed by screwing in the idle mixture
adjusting screw.
Idle speed:

600 rpm

This is Lean Drop Method for setting idle speed and
mixture.
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Fast Idle M

Adjusting Screw

EGOVE-02

(1FZ—F)
FAST IDLE SPEED INSPECTION AND
ADJUSTMENT

1.
2.

WARM UP AND STOP ENGINE
CONNECT TACHOMETER TO ENGINE

CUT OPERATION OF FAST IDLE CAM BREAKER
(FICB) SYSTEM

Disconnect the vacuum hoses from the FICB and CB,
and plug the hose ends. This shuts off the FICB and
CB systems.

SET FAST IDLE CAM
Lightly race the engine and release the throttle, and
check that the fast idle cam is set at the 4th step.

INSPECT AND ADJUST FAST IDLE SPEED
Check the fast idle speed.
Fast idle speed:
G.C.C.
800 — 1,000 rpm
Others
1,900 — 1.300 rpm
H the fast idle speed is not as specified, adjust the fast
idle speed by turning the fast idle adjusting screw.
Fast idle speed:
G.C.C.
900 rpm
Others
1.200 rpm
Lightly race the engine and release the throttle, and
repeat steps 4 and 5.
RECONNECT VACUUM HOSES TO FICB AND CB
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FOOVR—02

(1FZ—F)

DASH POT (DP) INSPECTION AND
ADJUSTMENT

1. WARM UP AND STOP ENGINE

2. CONNECT TACHOMETER TO ENGINE

3. START ENGINE

4. [INSPECT AND ADJUST DASH POT (DP) SETTING

DP Adjusting Screw

{c)

(d)

SPEED

Disconnect the vacuum hose from the DP and plug
the hose end.

Race the engine to 2,500 rpm for a few seconds,

release the throttle and check the DP setting speed.
Dash pot setting speed:

1.400 — 1.600 rpm

If the DP setting speed is not as specified, adjust the
setting speed by turning the DP adjusting screw.
Dash pot setting speed:

1,500 rpm
Race the engine to 2,500 rpm for a few seconds,
release the throttle and recheck the DP setting speed.

Reconnect the vacuum hose to the DP.
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(1FZ—F)
THROTTLE POSTIONER (TP) SETTING

SPEED INSPECTION AND ADJUSTMENT
1. WARM UP AND STOP ENGINE

2. CONNECT TACHOMETER TO ENGINE

3. START ENGINE

EGOVA - 02

4. INSPECT AND ADJUST THROTTLE POSITIONER
(TP) SETTING SPEED

(a} Disconnect the vacuum hoses from the gas filter and
VSV.

(b) Connect the vacuum hose which you have discon-
nected from the VSV onto the gas filter.

(c) Check the TP setting speed.
TP setting speed:

1.150 — 1,250 rpm

If the TP setting speed is not as specified, adjust the
setting speed by turning the TP adjusting screw.
TP setting speed:
1.200 rpm
{d) Lightly race the engine and release the throttle, and
recheck the TP setting speed.

(e) Reconnect the vacuum hoses to the proper locations.
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IDLE CO/HC CHECK
(1FZ—FE)

HINT: This check is used only to determine whether or
hot the idle CO/HC complies with regulations.

1. INITIAL CONDITIONS

{a) Engine at normal operating temperature

{b) Air cleaner installed

{c) All pipes and hoses of air induction system connected

(d) All accessories switched OFF

(e} All vacuum lines properly connected
HINT: All vacuum hoses for EGR systems, etc. should
be properly connected.

(f) EFI system wiring connectors fully plugged

(g} Ignition timing set correctly

(h) Transmission in neutral position

(i} Tachometer and CO/HC meter calibrated by hand

- 2. START ENGINE
2,500 rpm 0 Seconds 3. RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS
° RPM
Tachometer
EC0137 EMB144 200047

4. INSERT CO/HC METER TESTING PROBE INTO
TAILPIPE AT LEAST 40 ¢m (1.3 ft) DURING IDLING
5. IMMEDIATTELY CHECK CO/HC CONCENTRATION
AT IDLE
HINT: When performing the test, follow the meas-
urement order prescribed by the applicable local reg-
ulations.

CO/HC Meter
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Troubleshooting

If the CO/HC concentration does not comply with
regulations, perform troubleshooting in the order
given below.

{a} Check oxygen sensor operation.
(Eee page E—29§

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

HC co Problems Causes

High Normal Rough idle 1. Faulty ignitions:
* Incorrect timing
Fouled, shorted or improperly gapped plugs
Open or crossed high-tension cords
Cracked distributor cap

. & @

Incorrect valve clearance
Leaky EGR valve
Leaky intake and exhaust valves

S L

Leaky cylinder

High Low Rough idle 1. Vacuum leaks:
{Fluctuating HC reading) PCV hose
EGR valve

Intake manifold
Air intake chamber
Throttie body

ISC valve

Brake booster line

$# & & o & &

2. Lean mixture causing misfire

High High Rough ldle 1. Restricted air filter
(Black smoke from exhaust) 2. Faulty EFI systems:

* Faulty pressure regulator

* Clogged fuel return line

* Defective water temp. sensor
Faulty ECU

Faulty injector

Faulty threttle position sensor
Faulty air flow meter

Vo2e72
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COMPRESSION CHECK

HINT: If there is lack of power, excessive oil con-
sumption or poor fuel economy, measure the com-
pression pressure,

7. WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature.

2. DISCONNECT DISTRIBUTOR CONNECTOR

3. REMOVE NO.2 AND NO.3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

4. DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

(a} Remove the two mounting bolts of the No.1 and No.2
cord clamps,

(b} Disconnect the high — tension cords at the rubber
boot.
DO NOT pull on the cords.
NOTICE: Pulling on or bending the cords may damage
the conductor inside.

5. REMOVE SPARK PLUGS
Using SST, remove the spark plug.
SST 091656—-16100
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Compression Gauge

PO9232

T @
L g

0

(d)

CHECK CYLINDER COMPRESSION PRESSURE
Insert a compression gauge inte the spark plug hole.
Fully open the throttie.

While cranking the engine, measure the compression

pressure.

HINT: Always use a fully charged battery to obtain

engine speed of 250 rpm or more.

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

NOTICE: This measurement must be done in as short a

time as possible.

Compression pressure:
1,176 kPa (12.0 kgf/cm? 171 psi) or more 1FZ—FE
900 kPa (9.2 kgf/cm? 131 psi) or more 1FZ—F (Low
octane)
1,030 kPa (10.5 kgf/cm?, 149 psi) or more 1FZ—F
{Others)

Minimum pressure:
883 kPa (9.0 kgf /cm?, 128 psi) 1TFZ—FE
785 kPa (8.0 kgf/cm?, 114 psi) 1FZ—F

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

if the cylinder compression in one or more cylinders is

low, pour a small amount of engine oil into the cylin-

der through the spark plug hole and repeat steps (a)

through (c) for cylinders with low compression.

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

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

INSTALL SPARK PLUGS
Using SST, install the spark plug.

SST 08155—-16100
Torque: 20 N-m (200 kgf-cm, 14 ft.lbf)
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8. RECONNECT HIGH-—-TENSION CORDS TO SPARK
PLUGS

(a} Reconnect the high—tension cords to the spark plugs.

(b) Install the No.1 and No.2 cord clamps with the two
bolts.

9. INSTALL NO.2 AND NO.3 CYLINDER HEAD
COVERS
Install the head covers with the four bolts.
10. CONNECT DISTRIBUTOR CONNECTOR
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CYLINDER HEAD

39 {400, 29}

Water By-Pass
Outlet

<8

b

40-Ring—&
Water By-Pass
Pipe

No.2 Water
By-Pass Pipe

[Nm (kgf-cm, ft-ibf)]
¢ Non-reusable part

.\.Yﬁ /

& Gasket

4 0-Ring Xy

Qil Dipstick @
and Guide

: Specified torque

= No.2 Heat Insulator -
. A I D
- " L
'™ -

% & Gasket

LA

@

. \n ﬁ 'F’!y'wv ‘\rl
B &2
Throttle Bo 2

No.2 Engne

® Engine Wire

B
&

No.1 Engine Hanger
Grommet
¥

Spacer =
Fuel Return Pipe
€ 0-Ring
Water QOutlet Injector
insulator
#Gasket

e
1
i
\

Qil Dipstick
and Guide
(A/T)

|

4 O-Ring

#0-Ring
4 Gasket

~

=y
H
|
|

|
J

(1FZ—FE)
EGOBK — 06
COMPONENTS
Only for Europe Only for Europe
EGR Pipe
L™
No.3 Cyvlinde ®Gasket
N 0.3 Cylinder
& Gasket EGR Valve
No.2 Cuii dHead Cover and Madulator
0.2 Cylinder
Head Cover Stud Boit
¥ & +Gasket

Heater Inlet

Pipe

& Gasket

Emission
Control
Valve Set
Assembly

29 (300, 232}

& Gasket

“~y  No.1Fuel

Pipe

29 (300.,22)

Fuel Return

Fuel inlet
Hose

&i’—mel Filter
i

P1G504
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Camshaft Spring Retainer
Gear Spring

Snap Ring

Cylinder Head Cover

g Gasket

»

@ #5Spark Plug o Adjusting Shim
é\ Tube Gasket & Valve Lifter

Spark Plug #h—Keeper
Bearing Cap Valve Spring
£~ Oil Seal
bpring Seat
Valve Guide

,‘E Bushing
Vaive

1st 39 {400, 29)
2nd Turn 90°

[74 750, 54121 1210, 15}]

3rd Tumn 90*°

Distributor Gear

21 {210, 15)

{N-m {kgf-cm, ft-lbf}]
4 Non-reusable part

* Precoated part
POBEAT

Chain Tensioner

¢ Gasket
* Semi-Circular Plug

Water Temp. Sensor
Water Temp. Cut Switch
Water Temp. Sender Gauge

Cylinder Head Gasket

. Specified torque

206501
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EG2Tt-01

CYLINDER HEAD REMOVAL

(See Components for Removal and Installation)

(b)

REMOVE NO.2 AND NO.3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

REMOVE DISTRIBUTOR
Remove the two mounting bolts of the No.1 and No.2
cord clamps.

Disconnect the high — tension cords at the rubber
boot.

DO NOT pull on the cords.

NOTICE: Pulling on or bending the cords may damage the
conductor inside.

Remove the hold—down bolt and distributor.
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3. REMOVE ALTERNATOR
(a) Loosen the lock bolt, pivot bolt and adjusting bolt, and
remove the drive belts.

(b) Disconnect the alternator connector.
{c) Remove the nut, and disconnect the alternator wire.
(d) Disconnect the wire harness from the clip.

(e} Remove the lock bolt, bolt, nut and drive belt adjus-
ting bar.
(f) Remove the pivot bolt and alternator.

4. REMOVE ALTERNATOR BRACKET
Remove the two bolts and alternator bracket.

5. REMOVE WATER QUTLET

(a) Disconnect the radiator inlet hose.

(b) Disconnect the No.3 water by —pass hose.

{c) Remove the two nuts, water outlet and gasket.
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6.
(a)
(b)

ee

©

(h)

REMOVE THROTTLE BODY
Disconnect the throttle position sensor connector.
Disconnect the ISC valve connector.

Disconnect the three vacuum hoses.

Disconnect the EVAP hose.

Disconnect the water hose from the No.2 water by—
pass pipe.

Remove the four bolts, and disconnect the throttle
body from the air intake chamber.
Remove the throttle body gasket.

Disconnect the No.1 water by—pass hose from the
throttie body, and remove the throttie body.

REMOVE NO.2 WATER BY —PASS PIPE WITH
HOSES

Disconnect the two vacuum hoses from the PAIR reed
valve and No.2 emission control valve set.
Disconnect the water hose from the timing chain
cover,

Remove the three bolts and No.2 water by —pass pipe
with hoses.
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EG-43

PO3012

PC3229

204334

8.

(d)

10.

DISCONNECT CONNECTOR FOR EMISSION
CONTROL VALVE SET ASSEMBLY

{Europe)

REMOVE EGR VALVE AND VACUUM MODULATOR
Disconnect three vacuum hoses from the EGR valve.
Loosen the EGR pipe union nut.

Remove the two nuts holding the EGR valve and air
intake chamber.

Using vise pliers, remove the two stud bolts, EGR

valve and vacuum modulator assembly and gasket.

REMOVE BOLT HOLDING HEATER INLET PIPE AND
AIR INTAKE CHAMBER

. REMOVE OIL DIPSTICKS AND GUIDES FOR ENGINE

AND TRANSMISSION

Remove the two mounting bolts,

Pull out the dipstick together with dipstick guide.
Remove the O—ring from the dipstick guide.
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PO9226

12. REMOVE AIR INTAKE CHAMBER

(a)

13.

(a)

(b)

14.
15.

16.

Disconnect the following hoses;

(1) Two vacuum hoses from gas filter

{2) Vacuum hose from fuel pressure regulator
{3) Two vacuum hoses from BVYSV

{4) Brake booster hose from brake booster union
(6) EVAP hose from 3—way

Remove the four bolts, six nuts, air intake chamber
and two gaskets.

Disconnect the air hose.

Disconnect the vacuum hose

Remove the four bolts and emission controf valve set
assembly from the air intake chamber.

REMOVE FUEL RETURN PIPE

Disconnect the fuel hose from the fuel pressure reg-
ulator.

Remove the two bolts and fuel return pipe.
REMOVE NO.1 WATER BY —-PASS HOSE

REMOVE NO.1 FUEL PIPE

Remove the two union bolts, belt, four gaskeis and
No.1 fuel pipe.

DISCONNECT FUEL INLET HOSE

Remove the union bolt and two gaskets and discon-
nect the fuel inlet hose from the fuel filter.
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{c)

(a)

(b)
{c)

{d)
{e)

17.

18.

19.

REMOVE DELIVERY PIPE AND INJECTORS
Disconnect the six injector connectors.

Remove the three bolts and delivery pipe together
with the six injectors.

NOTICE: Be careful not to drop the injectors when
removing the delivery pipe.

Remove the six insulators and three spacers from the
intake manifold.

Pull out the six injectors from the delivery pipe.
Remove the O—ring and grommet from each injector.

DISCONNECT ENGINE WIRE

Disconnect the following connectors:

(1) Water temp. sender gauge connector

(2) Water temp. cut switch connector

(3) Water temp. sensor connector

{4) Two knock sensor connectors

{(5) Oxygen sensor connector (with clamps)

{(8) Four connectors from transmission

(7) Starter connector

{8) OQil level sensor connector

Remove the bolt and disconnect the engine wire from
the intake manifold.

Remove the two bolts and disconnect the engine wire
from the cylinder block.

Disconnect the engine wire clamp.

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

REMOVE HEATER PIPE
Remove the two bolts, two nuts, heater pipe and
gasket.
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21.

22.
(a)

23.

20,

(Europe)

REMOVE AIR PIPE

Remove the two bolts, six nuts, air pipe and three
gaskets,

{Europe)
REMOVE AS REED VALVE
Remove the two bolts and AS reed valve.

REMOVE NO.1 AND NO.2 EXHAUST MANIFOLDS
Remove the six bolts, No.1 heat insulator and No.2
heat insulator.

Remove the 13 nuts, No.1 exhaust manifold, No.2
exhaust manifold and two gaskets.

REMOVE NO.1 ENGINE HANGER
Remove the two bolts and No.1 engine hanger.
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24. REMOVE NO.2 ENGINE HANGER
Remove the two bolts and No.2 engine hanger.

25. REMOVE WATER BY—PASS OUTLET AND PIPE

(a) Remove the two bolts and water by —pass outlet and
pipe.

(b} Remove the three O—rings from the water by —pass
outlet and pipe.

26. REMOVE CYLINDER HEAD COVER
Remove the 13 bolts, cylinder head cover and gasket.

27. REMOVE SPARK PLUGS
Using SST, remove the spark plug.
SST 0915516100

28. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley and align its groove with
the “0” mark on the timing chain cover.
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POA701

(b)

29.

(c)

(d)

Check that the timing marks (one and two dots) of the
camshaft drive and driven gears are in straight line on
the cylinder head surface as shown in the illustration.
If not, turn the crankshaft one revolution {360°) and
align the marks as above.

REMOVE CHAIN TENSIONER
Remove the two nuts, chain tensioner and gasket.

. REMOVE CAMSHAFT TIMING GEAR

Remove the semi—circular plug.
Place the matchmarks on the camshaft timing gear
and timing chain.

Hold the intake camshaft with a wrench, remove the
bolt and distributor gear.

Remove the camshaft timing gear and chain from the
intake camshaft and leave on the slipper and damper.
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Sub-Gear

,/@js
.y
N

Service Bo%>

PO3639

31.

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 portien of
the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To
avoid this, the following steps should be carried out.

Remove exhaust camshaft

Bring the service bolt hole of the driven sub—gear
upward by turning the hexagon wrench head portion
of the intake camshaft with a wrench.

Secure the exhaust camshaft sub—gear to the driven
gear with a service bolt.

Recommended service bolt:

Thread diameter 6 mm

Thread pitech 1.0 mm

Bolt length 16 — 20 mm (0.63 — 0.79 in.)
HINT: When removing the camshaft, make sure that
the torsional spring force of the sub—gear has been
eliminated by the above operation.

Set the timing mark (two dot marks) of the camshaft
driven gear at approx. 3b° angle by turning the hex-
agon wrench head portion of the intake camshaft with
a wrench.

Lightly push the camshaft towards the rear without
applying excessive force.

LLoosen and remove the No.1 bearing cap bolts, al-
ternately lcosening the left and right bolts uniformly.
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(f)

(i)

Loosen and remove the No.2, No.3, No.b and No.7
bearing cap bolts, alternately loosening the left and
right bolts uniformly in several passes, in the se-

quence shown.
NOTICE: Do not remove the No.4 and No.6 bearing cap

bolts at this stage.
Remove the four bearing caps.

Alternately and uniformly loosen and remove the No.4

and No.6 bearing cap bolts.

HINT:

®  As the four No.4 and No.6 bearing cap bolts are
loosened, make sure that the camshaft is lifted
out straight and level.

e |fthe camshaft is not being lifted out straight and
level, retighten the four No.4 and No.6 bearing
cap bolts, Then reverse the order of above steps
from (g} to (a) and repeat steps from {a) to {f} once
again.

NOTICE: Do not pry on or attempt to force the cam-

shaft with a tool or other object.

Remove the two bearing caps and exhaust camshaft.

Remove intake camshaft

Set the timing mark (two dot marks) of the camshaft
drive gear at approx. 25° angle by turning the hexa-
gon wrench head portion of the intake camshaft with
a wrench.

HINT: The above angle arrows the No.1 and No.4
cylinder cam lobes of the intake camshaft to push
their valve lifters evenly.

Lightly push the intake camshaft towards the front
without applying excessive force.

Loosen and remove the No.1 bearing cap bolts, al-
ternately loosening the left and right bolts uniformiy.
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EG-51

(d)

(e)

(a)

{b)
(c)

32.

Loosen and remove the No.3, No.4, No.6 and No.7
bearing cap bolts, alternately loosening the left and
right bolts uniformly in several passes, in the se-
quence shown.

NOTICE: Do notremove the No.2 and No.5 bearing cap
bolts at this stage.

Remove the four bearing caps.

Alternately and uniformly loosen and remove the No.2

and No.5 bearing cap bolts.

HINT:

®  As the four No.2 and No.5 bearing cap bolts are
loosened, make sure that the camshaft is lifted
out straight and level.

o  |f the camshaft is not being lifted out straight and
level, retighten the four No.2 and No.5 bearing
cap bolts. Then reverse the order of above steps
from (f) to (a) and repeat steps from (a) to (g) once
again.

NOTICE: Do not pry on or attempt to force the cam-

shaft with a tool or other object.

Remove the two bearing caps and exhaust camshaft.

DISASSEMBLE EXHAUST CAMSHAFT

Mount the hexagon wrench head portion of the
camshaft in a vise.

NOTICE: Be careful not to damage the camshaft.

Insert a service bolt {A) into the service hole of the
camshaft sub—gear.

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

NOTICE: Be careful not to damage the camshaft.
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202478
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PO8E34 204235

(d)

(e)

Using snap ring pliers, remove the snap ring.

Remove the following parts:
(1) Wave washer

(2) Camshaft sub—gear
(3) Camshaft gear spring

. REMOVE CYLINDER HEAD

Remove the two bolts in front of the head before the
other head bolts are removed.

Using SST, uniformly loosen and remove the 14 cyl-
inder head bolts in several passes. in the sequence
shown.

SST 08011 —38121

NOTICE: Cylinder head warpage or cracking could result
from removing bolts in incorrect order.
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{c} Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks
on a bench.

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

NOTICE: Be careful not 1o damage the contact surfaces
of the cylinder head and c¢ylinder block. é’%

34. (Europe)
REMOVE EGR PIPE
Remove the two bolts, EGR pipe and gasket.

35. REMOVE HEATER INLET PIPE AND HOSE
Disconnect the heater hose, and remove the bolt and
heater inlet pipe.

36. REMOVE INTAKE MANIFOLD WITH FUEL FILTER
Remove the six bolts, two nuts, intake manifold and
gasket.

37. REMOVE FUEL FILTER
Remove the two bolts and fuel filter.
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PO3B36

POAD0S

EGOYC—02

CYLINDER HEAD DISASSEMBLY

(See Components for Removal and Installation)
1. REMOVE VALVE LIFTERS AND SHIMS

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

2. REMOVE VALVES

(a) Using SST, compress the valve spring and remove the
two keepers.
SST 09202—-70010

(b} Remove the spring retainer, valve spring and valve.

{¢) Using needle—nose pliers, remove the oil seal.

(d) Using compressed air and a magnetic finger, remove
the spring seat by blowing air.
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HINT: Arrange the valves, valve springs, spring seats

q% é% and spring retainers in correct order.
L
o8

9
= 1
)
N ﬂéé
= PO3EE2
3. REMOVE FOLLOWING PARTS:

NN SN ,
\ O C% X {a) Water temperature sender gauge
“ = @ ¢ (b} Woater temperature cut switch

(c) Water temperature sensor
(dy BVSV

POB70S

206492
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CYLINDER HEAD COMPONENTS
INSPECTION, CLEANING AND REPAIR

1. CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK

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

EG1JX~-02

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

{c) Using compressed air, blow carbon and oil from the
bolt holes. '
CAUTION: Protect your eyes when using high—com-
pressed air.

CLEAN CYLINDER HEAD

Remove gasket material

Using a gasket scraper, remove all the gasket material
from the cylinder block contact surface.

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

>N

PO3978

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

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

x|

T S ey

RN

[
g
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D. Clean cylinder head
Using a soft brush and solvent, thoroughly clean the
cylinder head.

3. INSPECT CYLINDER HEAD
A. Inspect for flatness
Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder block
and the manifolds for warpage.
Maximum warpage:
Cylinder block side
0.15 mm (0.0059 in.}
Manifold side
0.10 mm (0.0039 in.)
If warpage is greater than maximum, replace the cyl-
inder head.

Sl
ey

PO3973
PO8472 704170

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

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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5. INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) Using a caliper gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:
7.010 — 7.030 mm {0.2760 — 0.2768 in.)

©)

U AR S e

ey,

(b} Using a micrometer, measure the diameter of the
valve stem,
Valve stem diameter:
Intake
6.970 — 6.985 mm (0.2744 — 0.2750 in.)
Exhaust
6.965 — 6.980 mm (0.2742 — 0.2748 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.

6. IF NECESSARY, REPLACE VALVE GUIDE
BUSHINGS

(a) Gradually heat the cylinder head to 80 — 100°C (176
— 212°F).
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(b} Using SST and a hammer, tap out the guide bushing.
SST 0920115010

POS731

(c) Using a caliper gauge, measure the bushing bore di-
ameter of the cylinder head.

FO3972

(d) Select a new guide bushing (STD size or 0O/S 0.05).
Both intake and exhaust If the bushing hore diameter of the cylinder head is
greater than 11.5613 mm (0.4533 in.), machine the

Bushing bore diameter mm {in.) Bushing size
02 i bushing bore to the following dimension:
492 Use STD 11.542 — 11.563 mm (0.4544 — 0.4552 in.)
(0.4524 — 0.4533) ) ) . .
T oas 11 ees If the bushing bore diameter of the cylinder head is
1. - . .
Use 0/S 0,05 greater than 11.563 mm (0.4552 in.), replace the

{0.4544 — 0.4552)

cylinder head.

¥00741

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

03862

(f) Using SST and a hammer, tap in a new guide bushing
to where there 8.2 — 8.6 mm (0.323 — 0.339 in)
protruding from the cylinder head.

SST 09201—-15010

Clre

202471
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(g) Using a sharp 7 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See page
EG—58) between the guide bushing and valve stem.

N

202472

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

face angle.
Valve face angle:

44.5°

EMO264 EMO180 200054

3 (c) Check the valve head margin thickness.
Standard margin thickness:
1.2 mm (0.047 in.)
Minimum margin thickness:
1.0 mm (0.039 in.)
If the margin thickness is less than minimum, replace

Margin Thickny \ the valve.

)
4 EMO151

|1

N

(dy Check the valve overall length.

[ Standard overall length:
Intake
98.4 mm (3.874 in.)
QOverall Length Exhaust

97.9 mm (3.854 in.)
Minimum overall length:

N Intake .
97.9 mm (3.854 in.)
Exhaust
97.4 mm (3.835 in.)
If the overall length is less than minimum, replace the
valve.

PO3849
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(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 minimum.

EMO0255

8. INSPECT AND CLEAN VALVE SEATS
{a) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

PO3951

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

P04415

¢ If blue appears 360° around the valve seat, the

guide and face are concentric. If not, resurface
MOO the seat.
— ®  Check that the seat contact is in the middle of the
valve face with the following width:
Intake
1.2 - 1.6 mm (0.047 — 0.063 in.)
Width Exhaust
£u0185 s 1.0 — 1.4 mm (0.038 — 0.055 in.)
If not, correct the valve seats as follows:
950 (1) (Intake)
45° if the seating is too high on the valve face, use
/X 30° and 45° cutters to correct the seat.

== {2) If the seating is too low on the valve face, use

y 75° and 45° cutters to correct the seat.

Width
EMO186 202474
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Deviation

EM098E

Er0s01

EMO281

{d)
(e)

(a)

()

10.

(a)
(b)

Hand —lap the valve and valve seat with an abrasive
compound.
After hand —lapping, ciean the valve and valve seat.

INSPECT VALVE SPRINGS
Using a steel square, measure the squareness of the
valve spring.
Maximum squareness:

2.0 mm (0.079 in.}
If the deviation is greater than maximum, replace the
valve spring.

Using a vernier caliper, measure the free length of the
vaive spring,
Free length:

43.94 — 45.06 mm {1.7299 — 1.7740 in.}
If the free length is not as specified, replace the vaive
spring.

Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension:
214 — 238 N (21.8 — 24.2 kgf, 48.1 — 53.4 Ibf)
at 36.5 mm (1.437 in.)
If the installed tension is not as specified, replace the
valve spring.

INSPECT CAMSHAFTS AND BEARINGS

Inspect camshaft for runout

Place the camshaft on V—blocks.

Using a dial indicator, measure the circle runout at the

center journal.
Maximum circle runout:

0.06 mm {0.0024 in.)
If the circle runout is greater than maximum, replace
the camshaft.
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FQ3977

Free Distance

EM3322

m

— — —

o

et

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

50.61 — 50.71 mm {1.9925 — 1.9965 in.)
Minimum cam lobe height:

50.51 mm (1.9886 in.)
If the cam lobe height is less than minimum, replace
the camshaft.

Inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter:

26.959 — 26.975 mm(1.0614 — 1.0620 in.)
If the journal diameter is not as specified, check the oil
clearance.

inspect camshaft bearings

Check that 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 a vernier caliper, measure the free distance

between the spring ends.
Free distance:

18.2 — 188 mm (0.717 — 0.740 in.)
If the free distance is not as specified, replace the gear
spring.

Inspect camshaft journal oil clearance

Ciean the bearing caps and camshaft journals.

Place the camshafts on the cylinder head.

Lay a strip of Plastigage across each of the camshaft
journals.
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(d) Install the bearing caps.

(See step 7 on [pages £G — 73] to [74]

Torque: 16 N-m (160 kgf-cm, 12 ft-ibf)
NOTICE: Do not turn the camshaft.

{e) Remove the bearing caps.

(fl Measure the Plastigage at its widest point.

Standard oil clearance:

0.025 — 0.062 mm {0.0010 — 0.6024 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.

o
/ f— (g) Completely remove the Plastigage.

G. Inspect camshaft thrust clearance
(a) Instali the camshaft.
(See step 7 on|pages EG—73|to
(b) Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:
0.030 — 0.080 mm (0.0012 — 0.0031 in.}
Maximum thrust clearance:
0.10 mm (0.0039 in.)
if the thrust clearance is greater than maximum, re-
place the camshaft. If necessary, replace the bearing
caps and cylinder head as a set.
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EM2196

H.
(a)

(b)

11.

(a)

(b)

Inspect camshaft gear backlash
Install the camshafts without installing the exhaust
cam sub—gear.
{See step 7 on|pages EG—73|to
Using a dial indicator, measure the backlash.
Standard backlash:

0.020 — 0.200 mm {0.0008 — 0.0079 in.)
Maximum backlash:

0.30 mm {0.0188 in.)
If the backlash is greater than maximum, replace the
camshafts.

INSPECT VALVE LIFTERS AND LIFTER BORES
Using a caliper gauge, measure the lifter bore diame-
ter of the cylinder head.
Lifter bore diameter:

34.000 — 34,021 mm {1.3386 — 1.33%4 in.)

Using a micrometer, measure the lifter diameter.
Lifter diameter:

33.966 — 33.876 mm {1.3372 — 1.3376 in.)

Subtract the lifter diameter measurement from the
lifter bore diameter measurement,
Standard oil clearance:

0.024 — 0.055 mm (0.0009 — 0.0022 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.
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POBAIS

PG8414
POS8415

1043 206493

Nao.1 Exhaust Manifold

No.2 Exhaust Manifold

POB250

12.

13.

14.

INSPECT AIR INTAKE CHAMBER
Using a precision straight edge and thickness gauge,
measure the surface contacting the intake manifold
for warpage.
Maximum warpage:

0.30 mm (0.0118 in.}
If warpage is greater than maximum, replace the air
intake chamber.

INSPECT INTAKE MANIFOLD
Using a precision straight edge and thickness gauge,
measure the surface contacting the cylinder head and
air intake chamber for warpage.
Maximum warpage:

0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the
manifold.

INSPECT EXHAUST MANIFOLDS
Using a precision straight edge and thickness gauge,
measure the surface contacting the cylinder head for
warpage.
Maximum warpage:

0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the
manifold.
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Free,

POAGEG

PO4ee?

PO4659

Point

Thread

{0.98 — 1.18in.)

* Compressed

PGIS13

15.

(a)

(b)

(b)

(c)

17.

INSPECT CHAIN TENSIONER
Check that the plunger moves smoothly when the
ratchet pawl is raised with your finger.

Released the ratchet pawl and check that the plung-
eris locked in place by the ratchet pawl and does not
move when pushed with your finger.

. IF NECESSARY, REPLACE SPARK PLUG TUBE

GASKETS
Using a screwdriver, pry off the tube gasket.

Using SST and a hammer, tap in a new tube gasket as
shown in the illustration.

SST 09608-60012 (09608 —04020, 09608—04060)
Apply a light coat of MP grease to the gasket lip.

INSPECT CYLINDER HEAD BOLTS
Using vernier calipers, measure the thread outside
diameter of the bolt.
Standard outside diameter:

10.85 — 11.00 mm (0.4272 - 0.4331 in.)
Minimum outside diameter:

10.6 mm {0.417 in.)
If the diameter is less than minimum, replace the bolt.
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CYLINDER HEAD ASSEMBLY

EGOVE-03

(See Components for Removal and Installation)
HINT:
e  Thoroughly clean all parts to be assembled.
e  Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
¢  Replace all gaskets and oil seals with new ones.

Protrusion 1. INSTALL SPARK PLUG TUBES
45.5 mm HINT: When using a new cylinder head, spark plug
tubes must be installed.
(a) Mark the standard position away from the edge, onto
the spark plug tube.
Standard protrusion:
45.5 mm (1.791 in.)

PR423

(b} Apply adhesive to the spark plug tube hole of the
cylinder head.
Sealant:
Part No. 08833 — 00070, Adhesive 1324, THREE
BOND 1324 or equivalent

/ oo PO4TE2

|- /Q*“;% {c} Using a press, press in a new spark plug tube until
'\\’gf@ﬁ/? there is 45,5 mm {1.791 in.) protruding from the
@2&%@\ A camshaft bearing cap installation surface of the cyl-
N »: inder head.

NOTICE: Avoid pressing a new spark plug tube in too
far by measuring the amount of protrusion while press-
ing.

POATTS

2. INSTALL FOLLOWING PARTS:
HINT: Apply adhesive to two or three threads of the
TVV.
Adhesive:
Part No.08B833 00080, THREE BOND 1344,
LGCTITE 242 or equivalent

PUAGA3




ENGINE — ENGINE MECHANICAL

EG-69

POEIDS

208492

04597

PUA0CS

POA03

POANOS

(a)
(b)
(c)
(d)

3.
(a)

{b)

(c)

Water temperature sender gauge
Water temperature cut switch
Water temperature sensor

BVSV

INSTALL VALVES
Using SST, push in a new oil seal.
SST 09236—00101 (09236—15010)

HINT: Different oil seals are used for the intake and

exhaust.

Install the following parts:
(1) Valve

(2) Spring seat

(3} Valve spring

(4) Spring retainer

Using SST, compress the vaive spring and place the

two keepers around the valve stem.
SST 08202—-70010
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(d) Using a plastic—faced hammer, lightly tap the valve
stem tip to assure proper fit.

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

EG27K —O1

CYLINDER HEAD INSTALLATION

(See Components for Removal and Installation)

1. INSTALL FUEL FILTER TO INTAKE MANIFOLD
Install the fuel filter with the two bolts.
Torque: 21 N-m {210 kgf-cm, 15 ft-1bf)

2. INSTALL INTAKE MANIFOLD
(a) Place a new gasket so that the rear mark is toward the
rear side.

(b} Install the intake manifold with the six bolts and two

nuts.
Torque: 21 N.m (210 kgf-cm, 15 ft.Ibf)
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3.

(b)

(c)

INSTALL HEATER INLET PIPE AND HOSE

Install the heater hose to the cylinder head, and con-
nect the pipe to the intake manifold.

Torque: 21 N-m (210 kgf-cm, 15 ft.lbf)

(Europe)

INSTALL EGR PIPE

Install a new gasket and the EGR pipe with the two
bolts.

Torque: 21 N-m (210 kgf-cm, 15 ft-ibf)

INSTALL CYLINDER HEAD
Place cylinder head on cylinder block
Apply seal packing to two locations as shown.
Seal packing:

Part No.08826 —00080 or equivalent
NOTICE: Do not apply toe much seal packing

Place a new cylinder head gasket in position on the
cylinder block.

NOTICE: Be careful of the installation direction.

Place the cylinder head in position on the cylinder
head gasket.
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B. Install cylinder head bolts
HINT:
¢ The cvlinder head bolts are tightened in two

progressive steps (steps (b) and {(d)).
¢ [f any cylinder head bolt is broken or deformed.
replace it.

{a} Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.

(b) Using SST, install and uniformly tighten the 14 cylin-
der head bolts and plate washers in several passes, in
the sequence shown.

SST 09011-38121

Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf)

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

PO8ET 1 ) \L-J

POB634 Z0E236

{c} Mark the front of the cylinder head bolt head with
paint.

(d) Retighten the cylinder head bolts 90° in the numerical
order shown.

(e) Retighten the cylinder head bolts by an additional 90°.

(fi Check that the painted mark is now facing rearward.

(g) Instail and torque the two mounting bolts.
Torque: 21N-m (210kgf-cm, 15ft-Ibf)
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6. ASSEMBLY EXHAUST CAMSHAFT
(8) Mount the hexagon wrench head portion of the

camshaft in a vise,
NOTICE: Be careful not to damage the camshaft.

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

P04413

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

Service___ (d) Insert a service bolt (A) into the service hole of the
(BB?“ : camshaft sub—gear.

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

NOTICE: Be careful not to damage the camshaft.

Service Bolt {A}

7. 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.
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A.

(e)

(i)

(1)

Install intake camshaft

Apply engine oil to the thrust portion of the intake
camshaft.

Lightly place the intake camshaft on top of the cyl-
inder head as shown in the illustration so that the No.
1 and No.4 cylinder cam lobes face downward,
Lightly push the camshaft towards the front without
applying excessive force.

Place the No.2 and No.B bearing caps in their proper
location.

Temporarily tighten these bearing cap bolts uniformly
and alternately in several passes until the bearing
caps are snug with the cylinder head.

Place the No.3, No.4, No.6 and No.7 bearing caps in
their proper location.

Temporarily tighten these bearing cap bolts, alter-
nately tightening the left and right bolts uniformly.

Place the No.1 bearing cap in its proper location.
When doing this, check that there is no gap between
the cylinder head and the contact surface of bearing
cap.

Temporarily tighten the bearing cap bolts, alternately
tightening the left and right bolts uniformly.

Uniformly tighten the fourteen bearing cap bolts in

several passes.
Torque: 16 N-m (160 kgf.-cm, 12 ft-lbf)
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B. Install exhaust camshaft

(a) Set the timing mark (fwo dot marks) of the camshaft
drive gear at approx. 35° angle by turning the hexa-
gon wrench head portion of the intake camshaft with
a wrench,

(b) Apply engine oil to thrust portion of the exhaust
camshaft.

(¢} Engage the exhaust camshaft gear to the intake
camshaft gear by matching the timing marks (two dot
marks) on each gear.

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

{e} Lightly push the intake camshaft towards the front
without applying excessive force.

{f} Install the No.4 and No.6 bearing caps in their proper
location.

{9} Temporarily tighten the bearing cap bolts uniformly
and alternately in several passes until the bearing
caps are snug with the cylinder head.

(h) Place the No.2, No.3, No.5 and No.7 bearing caps in
their proper location.

(i} Temporarily tighten these bearing cap bolts, alter-
nately tightening the left and right bolts uniformly.

() Place the No.1 bearing cap in its proper location.
When doing this, check that there is no gap between
the cylinder head and the contact surface of bearing
cap.

(k} Temporarily tighten the bearing cap bolts, alternately
tightening the left and right bolts uniformly.




EG-76

ENGINE — ENGINE MECHANICAL

Sub-Gear

Bk
Service 7
PoB63S ‘/Q‘\WFQ\

204263

~ PO4T4S

{)

(a)

Uniformly tighten the fourteen bearing cap bolts in

several passes.
Torque: 16 N-m {160 kgf-cm, 12 ft-Ibf)

Bring the service bolt installed in the driven sub—gear
upward by turning the hexagon wrench head porticn
of the camshaft with a wrench.

Remove the service bolt.

Check that the intake and exhaust camshafts turn
smoothly.

SET NO.1 CYLINDER TO TDC/COMPRESSION

If necessaly turn the crankshaft pulley, and align its
groove with the timing mark "0” of the timing chain
cover,

Turn the camshafts so that the timing marks with one
and two dots will be in straight line on the cylinder
head surface as shown in the illustration.

INSTALL CAMSHAFT TIMING GEAR

HINT: Check that the matchmarks on the camshaft
timing gear and timing chain are aligned.

Place the gear over the straight pin of the intake
camshaft.
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RN

Front Mark

N,

(b)

(c)

10.

(a)

(b)

(c)

Align the straight pin of distributor gear with the
straight pin groove of the intake camshaft gear as
shown.

Hold the intake camshaft with a wrench, install and

torque the bolt,
Torque: 74 N-m (750 kgf-cm. 54 ft.Ibf)

INSTALL CHAIN TENSIONER
Place a new gasket so that the front mark is toward
the front side.

Release the ratchet pawl, fully push in the plunger and
apply the hook to the pin so that the plunger cannot
spring out.

Turn the crankshaft pulley clockwise to provide some
slack for the chain on the tensioner side.
NOTICE: Do not turn the pulley counterclockwise.
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(d)

{e)
{f)

11.

Push the tensioner by hand until it touches the head
installation surface, then install the two nuts.

Tighten the two nuts,

Torque: 21 N-m {210 kgf-cm, 15 ft-Ibf)

Check that the hook of the tensioner is not reieased.
NOTICE: If the plunger springs out during installation of
the chain tensioner, repeat the operation in step (b)
before installing the tensioner.

SET CHAIN TENSIONER

Turn the crankshaft to the left so that the hook of the
chain tensioner is released from the pin of the plunger,
causing the plunger to spring out and the slipper to be
pushed into the chain.

HINT: If the plunger does not spring out, press the
slipper into the chain tensioner with a screwdriver or
your finger so that the hook is released and the plu-
nger springs out.

. CHECK VALVE TIMING

Turn the crankshaft pulley, and align its groove with
the timimg mark "0"” of the timing chain cover.
NOTICE: Always turn the crankshaft clockwise.
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(b) Check that the timing marks (one and two dots) of the
camshaft drive and driven gears are in straight line on
the cylinder head surface as shown in the illustration.

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

7 \\ align the marks as above.

One Dot Mark

AV P

13. CHECK AND ADJUST VALE CLEARANCE
(See steps 6 to 7 on|pages EG—17|to|ﬂ
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
0.25 — 0.35 mm (0.010 — 0.014 in.)

14. INSTALL SEM|—-CIRCULAR PLUG
(a) Remove any old packing (FIPG) material.
/ (b) Apply seal packing to the cylinder head installation
surface of the semi—circular plug.
}) D Seal packing:
Part No. 08826 — 00080 or equivalent
(¢} Install the semi—circular plug to the cylinder head.

15. INSTALL SPARK PLUGS
Using SST, instali the spark plug.
SST 09155—16100
Torque: 20 N-m (200 kgf.cm, 14 ft.lbf)

16. INSTALL CYLINDER HEAD COVER
(a} Install the gasket to the cylinder head cover.
(b) Install the cylinder head cover with the 13 bolts.

PO9020
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17. INSTALL WATER BY—-PASS OUTLET AND PIPE
{a) Install a new O —ring to the water by—pass outlet.

PO4954
(b) Install two new O—rings to the water by —pass pipe.
{c} Apply soapy water to the O—rings.
(d) Assemble the water by —pass outlet and pipe.
o T

POI6TT

{e) Install the water by—pass outlet and pipe with the
two bolts.
Torque: 21 N-m {210 kgf-cm, 15 ft-Ibf)

18. INSTALL NO.1 ENGINE HANGER
Install the No.1 engine hanger with the two bolts.
Torque: 41 N-m (420 kgf-cm, 30 ft.lbf}

19. INSTALL NO.2 ENGINE HANGER
Install the No.2 engine hanger with the two bolts.
Torque: 41 N-m (420 kgf-cm, 30 ft-Ibf)
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20. INSTALL NO.1 AND NO.2 EXHAUST MANIFOLDS
(@) Install two new gaskets, No.1 exhaust manifold and

No.2 exhaust manifold with the 13 nuts,
Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf)

{b) Install the No.1 heat insulator and No.2 heat insulator

with the six bolts.
Torque: 19 N.m (195 kgf-cm, 14 ft-lbf)

21. {Europe)
INSTALL AS REED VALVE
Install the PAIR reed valve with the two bolts,
Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

22. {Europe)
INSTALL AIR PIPE
install three new gaskets and air pipe with the two
bots and six nuts.
Tarque: 20 N-m (200 kgf-cm, 14 {t.lbf} for Bolt
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf) for Nut

.. 23. INSTALL HEATER PIPE
e Install a new gasket and heater pipe with the two

n\ bolts and two nuts.

% e Torque; 20 N-m (200 kgf-cm, 14 ft.Ibf) for Bolt
3 -!../

-’ "',,I% \\-‘ y
'.‘. A{W Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf) for Nut
o> ©
-+ / % %
= ek
J ”
g G £

POSE72
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F16429

24.

(a)
(b)

()

25.

(a)
(b)

CONNECT ENGINE WIRE

Connect the engine wire to the cylinder head and
intake mamifold with the three bolts.

Connect the engine wire clamp.

Connect the engine wire to the cylinder block with the
two bolts.,

Connect the following connectors:

1) Water temp. sender gauge connector

2) Water temp. cut switch

2) Water temp. sensor connector

4) Two knock sensor connectors

B) Oxygen sensor connector (with clamps)
6) Four connectors to transmission

7) Starter connector

8) Oil level sensor connector

Connect the engine wire to the intake manifold with
the bolt.

INSTALL INJECTORS AND DELIVERY PIPE

Install a new grommet to the injector.

Apply a light coat of gasoline to a new O-—ring and
install it to the injector.

(
{
(
{
{
(
(
(

While turning the injector left and right, install it to the
delivery pipe. Install the six injectors.
Position the injector connector upward.

Place six new insulators and the three spacers in
position on the intake manifold.
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(f)

(h)

(i)

28.
29.

(b)

26.

27.

Place the six injectors together with the delivery pipe
in position on the intake manifold.

Temporarily install the three bolts holding the delivery
pipe to the intake manifold.

Check that the injectors rotate smoothly.

HINT: If injectors do not rotate smoothly, the prob-
able cause is incorrect installation of O—rings. Re-
place the O—rings.

Position the injector connector upward.

Tighten the three bolts holding the delivery pipe to the
intake manifold.
Torque: 21 N-m {210 kgf-cm, 15 ft-Ibf)

CONNECT FUEL INLET HOSE

Connect the fuel inlet hose to the fuel filter with two
new gaskets and union bolt.

Torque: 29 N-m {300 kgf-cm, 22 ft.1bf)

INSTALL NO.1 FUEL PIPE

Install the No.1 fuel pipe with four new gaskets, the
two union bolts and bolt.

Torque: 29 N-m (300 kgf-cm, 22 ft.Ibf) for Union bolt
Torque: 20 N-m (200 kgf-cm, 14 ft-1bf) for Bolt
INSTALL NO.1 WATER BY-—-PASS HOSE

INSTALL FUEL RETURN PIPE

Install the fuel return pipe with the two bolts.
Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

Connect the fuel hose to the fuel pressure regulator.
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POS592

30.

(a)

(d)

32.

INSTALL AIR INTAKE CHAMBER

Install the emission control valve set assembly to the
air intake chamber with the four bolts.

Torque: 20 N-m {200 kgf.cm, 14 ft-Ibf)

Connect the air hose.

Connect the vacuum hose.

Install two new gaskets and the air intake chamber
with the four bolts and six nuts.
Torque: 21 N-m (210 kgf.-cm, 15 ft-ibf)

Connect the following hoses:

(1) Two vacuum hoses to gas filter

(2) Vacuum hose to fuel pressure regulator
{3) Two vacuum hoses to BYSV

{(4) EVAP hose to 3—way

(5) Brake booster hose to brake booster union

. INSTALL OIL DIPSTICKS AND GUIDES FOR ENGINE

AND TRANSMISSION

Install a new O—ring to the dipstick guide.

Apply light coat of engine oil on the O—ring.

Push in the dipstick guide into the guide hole of the oil
pan.

Instail the dipstick guide with the two bolts.
Torque: 20 N-m (200 kgf.cm, 14 ft-Ibf)

INSTALL BOLT HOLDING HEATER INLET PIPE AND
AIR INTAKE CHAMBER
Torque: 20 N-m {200 kgf.-cm, 14 ft-Ibf)
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Stud Bolt

(a)

(@)

(b)
(c)

(a)

33.

34.

35.

36.

(Europe)

INSTALL EGR VALVE AND VACUUM MODULATOR
Using vise pliers, temporarily install a new gasket, and
EGR valve and vacumm modulator assembly with the

two stud bolts.
Torgue: 10 N-m (105 kgf-cm, 8 ft.ibf)

{nstail the two nuts holding the EGR valve and air
intake chamber.

Torque: 19 N.m (195 kgf.cm, 14 ft.[bf)

Tighten the union nut of the EGR pipe.

Tarque: 64 N-m (650 kgf.cm, 47 ft.lbf)

Connect the vacuum hose to the EGR valve.

CONNECT CONNECTOR FOR EMISSION CONTROL
VALVE SET ASSEMBLY

INSTALL NO.2 WATER BY —PASS PIPE AND HOSES
Install the No.2 water by—pass pipe and hoses with
the three holts.

Torque: 20 N-m (200 kgf-cm, 14 ftlbf)

Conpect the water hose to the timing chain cover.
Conrect the two vacuum hose to the PAIR reed valve
and Ne.2 emission control valve sst.

INSTALL THROTTLE BODY
Connect the No.1 water by—pass hose to the throttle
body.
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(b)

(f)
(9)

38.

Install a new gasket and throttle body with the four
bolits.
Torque: 21 N-m (210 kgf-cm, 15 ftlbf}

Connect the water hose to the No.2 water by —pass
pipe.

Connect the EVAP hose.

Connect the three vacuum hoses.

Connect the ISC valve connector.
Connect the throttle position sensor connector.

. INSTALL WATER OUTLET

install a new gasket and water outlet with the two
nuts.

Torque: 21 N-m {210 kgf-cm, 15 ft-1bf)

Connect the No,3 water by —pass hose.

Connect the radiater inlet hose.

INSTALL ALTERNATOR BRACKET
Install the generator bracket with the two bolts.
Torque: 43 N-m {440 kgf-cm, 32 ft.Ibf)
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(a)

(9)

39.

INSTALL ALTERNATOR AND DRIVE BELTS
(See CH section)

40. INSTALL DISTRIBUTOR

Install a new O—ring to the distributor.
HINT: Always use a new O—ring when installing the
distributor,

Align the groove of the distributor housing with the
protrusion on the driven gear.
Apply a light coat of engine oil on the O—ring.

Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.
Lightly tighten the hold —down bolt.
Connect the high—tension cords.
Firing order:

1-5—-3—-6—2-—-4

Install the No.1 and No.2 cord clamps with two
mounting bolts.
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41. INSTALL NO.2 AND NO.3 CYLINDER HEAD
COVERS
Install the head covers with the four bolts.

42. INSTALL NO.1 AND NO.2 PCV HOSES
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CYLINDER HEAD
(1FZ—F)
COMPONENTS

EGOSK—02

No.3 Cylinder
No.2 Cylinder Head Cover
Head Cover

No.1 Heat Insulator

%]
%
No.2 Exhaust
: Manifald

MNo.1 Exhaust

Manifold

92 41{420, 30j
Distributor
& 18{185, 13}

Ce 21(210, 15)
=

\ mgr.é:rngine /%

Water By-Pass Gasket
Outlet

21210, 15

Il ¢ O-Ring

¢ O-Ring ——
Water By-Pass @

Pipe @
4 O-Ring No.2 Water By-Pass

Pipe with Hoses

| T g
i i sulator

] '

| E Fuel Pump
! Lﬁ

i &

! * & Gasket

i :

!

Intake Manifold
(with Carburetor)

6

20{200, 14 Alternator Bracket

W

Drive Belt

" Flange

21{210, 151
20{2404, 14}

«—— ¢ O-Ring

58{600. 43}

Alternator Qil Dipstick
and Guide

20(200, 14}

[N-m {kgf-cm, ft-Ibf)| : Specitfied torque
4 Non-reusable part

§ Water By-Pass

F4892
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Camshaft
Gear Spring

PCV Valve

’Spark Plug
Tube Gasket
] Spark Plug

Camshaft
Bearing Cap

[N-m (kgf-cm, ft-Ibf)] : Specified torque
4 {Non-reusable part
v Precoated part

Cylinder Head Cover

Gasket

o— Adjusting Shim

Valve Lifter
f—Keeper
@‘“_Spring Retainer

g — Valve Spring
001:1 Seal
% Spring Seat
J ¢ Valve Guide
Bushing
Valve

lSee page EG-1 OE!
1st 39 {400, 29)
2nd Turn 90°
3rd  Turn 80°

Cylinder Head

* BVSV
Water Temperature Sensor
Water Temperature Switch

® Cylinder Head Gasket

FUSLOT
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PO4770

PO3834

EGOVE 02

CYLINDER HEAD REMOVAL

ee pages — 83

(b)

(c)

REMOVE INTAKE AIR CONNECTOR
Disconnect the PCV hose.
Remove the two bolts, nut and air connector.

REMOVE NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

REMOVE DISTRIBUTOR
Remove the No.1 cord clamp mounting bolt.

Disconnect the high — tension cords at the rubber
boot.

DO NOT pull on the cords.

NOTICE: Pulling on or bending the cords may damage
the conductor inside,

Remove the bolt and distributor.
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) . .‘ 4., REMOVE ALTERNATOR
o ?J’Q{F{E Bon, {'é{“*i}%f S (a) Loosen the lock bolt, pivot bolt and adjusting bolt, and
SN S5 ake " remove the drive belts.

(b} Remove the pivot belt, lock bolt and alternator.

B. REMOVE ALTERNATOR BRACKET
Remove the two bolts and alternator bracket.

6. REMOVE WATER OUTLET
(a) Disconnect the vacuum hoses.
(b} Disconnect the No.1 water by —pass hose.

(¢} Remove the two nuts, water outlet and gasket.
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REMOVE FUEL PUMP
(a) Disconnect the fuel outlet hose.
{b) Remove the three bolts, fuel pump and gasket.

8. DISCONNECT PCV HOSE

9. REMOVE NO.2 WATER BY — PASS PIPE WITH
HOSES
(a) Disconnect the two water hoses.

(b} Disconnect the hose clamp.
(c) Remove the three bolts and No.2 water by —pass pipe
with hoses.

10. DISCONNECT TWO VACUUM HOSES FROM BVSV
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(a)

12.

14,

15.

. DISCONNECT FOLLOWING CONNETORS:

Spark control VSV (for G.C.C.)

Water temperature switch

Water temperature sensor {for G.C.C.)
TP VSV

REMOVE ACCELERATOR CABLE BRACKET
Remove the two bolts and accelerator cable bracket.

REMOVE 0lL DIPSTICK AND GUIDE

Remove the two mounting bolts and ground strap.
Pull cut the dipstick together with dipstick guide.
Remove the O—ring from the dipstick guide.

REMOVE INTAKE MANIFOLD WITH CARBURETOR
Remove the six bolts, two nuts, intake manifold and
gasket.

IF NECESSARY, REMOVE WATER BY — PASS
FLANGE
Remove the six bolts and two nuts.
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|
‘ PO474

POASS0

(b)

17.

Insert the blade of SST between the intake manifold
and water by —pass flange, and cut off applied sealer
and remove the flange.

SST 09302-00100

NOTICE: Be careful not to damage the intake manifold
and flange.

- REMOVE NO.1 AND NO.2 EXHAUST MANIFOLDS

Remove the six bolts, No.1 heat insulator and No.2
heat insulator.

Remove the 13 nuts, No.1 exhaust manifold, No.2
exhaust manifold and two gaskets.

REMOVE NO.1 AND NO.2 ENGINE HANGERS

. REMOVE WATER BY —PASS OUTLET AND PIPE

Remove the two bolts and water by —pass outlet and
pipe.

Remove the three O—rings from the water by —pass
outlet and pipe.
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19. DISCONNECT ENGINE WIRE

Remove the bolt and disconnect the engine wire from
the cylinder head.

20. REMOVE SPARK PLUGS

21.

Using SST, remove the spark plug.
SST 091565— 16100

REMOVE CYLINDER HEAD COVER
Remove the 13 bolts, cylinder head cover and gasket.

22. SET NO.1 CYLINDER TO TDC/COMPRESSION

(a)

(b)

Turn the crankshaft puliey and align its groove with
the “0” mark on the timing chain cover.

Check that the timing marks (one and two dots) of the
camshaft drive and driven gears are in straight line on
the cylinder head surface as shown in the illustration.
If not, turn the crankshaft one revolution (360°) and
align the marks as above.
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(c)

(d)

25,

23. REMOVE CHAIN TENSIONER

Remove the two nuts, chain tensioner and gasket.

. REMOVE CAMSHAFT TIMING GEAR

Remove the harf—circular plug.
Place the matchmarks on the camshaft timing gear
and timing chain.

Hold the intake camshaft with a wrench, remove the
bolt and distributor gear.

Remove the camshaft timing gear and chain from the
intake camshaft and leave on the slipper and damper.

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.
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Service Bolt "\
e NEREANN PO

FO3418

PO4EZ4

A.
(a)

(b)

(f)

Remove exhaust camshaft

Bring the service bolt hele of the driven sub—gear
upward by turning the hexagon wrench head portion
of the exhaust camshaft with a wrench.

Secure the exhaust camshaft sub—gear to the driven
gear with a service bolt.

Recommended service bolt:

Thread diameter 6 mm

Thread pitch 1.0 mm

Bolt length 16 — 20 mm (0.63 — 0.78 in.)

HINT: When removing the camshaft, make sure that
the torsional spring force of the sub—gear has been
eliminated by the above operation.

Set the timing mark {two dot marks) of the camshaft
driven gear at approx. 35° angle by turning the hex-
agon wrench head portion of the intake camshaft with
a wrench.

Lightly push the camshaft towards the rear without
applying excessive force.

Loosen and remove the No.1 bearing cap bolts, al-
ternately loosening the left and right bolts uniformly.

Loaosen and remove the No.2, No.3, No.5 and No.7
hearing cap bolts, alternately loosening the left and
right bolts uniformly in several passes, in the se-
guence shown.

NOTICE: Do notremove the No.4 and No.6 bearing cap

belts at this stage.
Remove the four bearing caps.
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POAGSES

(h)

(i)

(d)

Alternately and uniformly ioosen and remove the No.4

and No.6 bearing cap bolts.

HINT:

®  As the four No.4 and No.6 bearing cap bolts are
loosened, make sure that the camshaft is lifted
out straight and level.

e |If the camshaft is not being lifted out straight and
level, retighten the four No.4 and No.6 bearing
cap bolts. Then reverse the order of above steps
from {(g) to (a} and repeat steps from (a) to (f) once
again.

NOTICE: Do not pry on or attempt to force the cam-

shaft with a tool or other object.

Remove the two bearing caps and exhaust camshaft.

Remove intake camshaft

Set the timing mark (two dot marks) of the camshaft
drive gear at approx. 25° angle by turning the hexa-
gon wrench head portion of the intake camshaft with
a wrench.

HINT: The above angie arrows the No.1 and No.4
cylinder cam lobes of the intake camshaft to push
their valve lifters evenly.

Lightly push the intake camshaft towards the front
without applying excessive force.

Loosen and remove the No.1 bearing cap bolts, al-
ternately loosening the left and right bolts uniformly.

Loosen and remove the No.3, No.4, No.6 and No.7
bearing cap bolts, alternately loosening the left and
right bolts uniformly in several passes, in the se-
guence shown.

NOTICE: Do not remove the No.2 and No.5 bearing cap
bolts at this stage,

Remove the four bearing caps.
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PO4BE?

Service
Bolt

()

Alternately and uniformly locsen and remove the No.2

and No.5 bearing cap bolts.

HINT:

. As the four No.2 and No.5 bearing cap bolts are
loosened, make sure that the camshaft is lifted
out straight and level.

¢  |fthe camshaft is not being lifted out straight and
level, retighten the four No.2 and No.5 bearing
cap bolts. Then reverse the order of above steps
from (f} to (a) and repeat steps from (a) to (g) once
again.

NOTICE: Do not pry on or attempt to force the cam-

shaft with a tool or other object.

Remove the two bearing caps and exhaust camshaft.

. DISASSEMBLE EXHAUST CAMSHAFT

Mount the hexagon wrench head portion of the
camshaft in a vise.
NOTICE: Be careful not to damage the camshaft.

Insert a service bolt {A) inte the service hole of the
camshaft sub—gear.

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

NOTICE: Be careful not to damage the camshaft.

Using snap ring pliers, remove the snap ring.
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(¢) Remove the following parts:
(1) Wave washer
(2) Camshaft sub—gear
(3) Camshaft gear spring

P04413 202478

27. REMOVE CYLINDER HEAD
(a) Remove the two bolts in front of the head before the
other head bolts are removed.

(b) Using SST, uniformly loosen and remove the 14 cyl-
inder head bolts in several passes, in the sequence
shown.

S8T 0901138121
NOTICE: Cylinder head warpage or cracking could
result from removing bolts in incorrect order.

ﬁsnb A

PO4748
PO5042 20253

{c) Lift the cylinder head from the dowels on the cylinder
biock, and place the cylinder head on wooden blocks
on a bench,

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

NOTICE: Be careful not to damage the contact surfaces
of the cylinder head and c¢ylinder block.

PO4E75




EG-102

ENGINE — ENGINE MECHANICAL

@ PO3836

POAN05

EGOVC -01

CYLINDER HEAD DISASSEMBLY

{Bee page EG—90)
1. REMOVE VALVE LIFTERS AND SHIMS

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

2. REMOVE VALVES

{a) Using SST, compress the valve spring and remove the
two keepers.
SST 08202~—~70010

(b) Remove the spring retainer, valve spring and valve.

(c¢) Using needle —nose pliers, remove the oil seal.

(d) Using compressed air and magnetic finger, remove
the spring seat by blowing air.
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EG-103

L
R L
i ;é ¥

P03852

Protrusion
45.5 mm

Mark

POS423

(a)
(b)
{c)

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

REMOVE FOLLOWING PARTS:
Water temperature switch

Water temperature sensor (for G.C.C))
BVSV

G-t

CYLINDER HEAD COMPONENTS
INSPECTION, CLEANING AND REPAIR

Eee page EG—SQ

EGOVE-01

CYLINDER HEAD ASSEMBLY

{Bee page EG—90)

{a)

HINT:

®  Thoroughly clean all parts to be assembled.

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

e Replace all gaskets and oil seals with new ones.

INSTALL SPARK PLUG TUBES
HINT: When using a new cylinder head, spark plug
tubes must be installed.
Mark the standard position away from the edge, onto
the spark plug tube.
Standard protrusion:

45.5 mm {1.791 in.)
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PO4TE2

POATTS

PO4ET3

P04684

PO4&a7

(b)

—
o
-~

(a)

Apply adhesive to the spark plug tube hole of the
cylinder head.
Sealant:
Part No. 08833 — 00070, Adhesive 1324, THREE
BOND 1324 or equivalent

Using a press, press in a new spark plug tube until
there is 455 mm {1.781 in.) protruding from the
camshaft bearing cap installation surface of the cyl-
inder head.

NOTICE: Avoid pressing a new spark plug tube in too
far by measuring the amount of protrusion while press-

ing.

INSTALL FOLLOWING PARTS:
HINT: Apply adhesive to two or three threads of the
BVSV.
Adhesive:
Part No.08833—-00080, THREE BOND 1344, LOC-
TITE 242 or equivalent

Water temperature switch
Water temperature sensor {for G.C.C.)
BVSV

INSTALL VALVES
Using SST, push in a new oil seal.
SST 0923600101 {09236—15010)
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HINT: Different oil seals are used for the intake and
exhaust,
Intake Exhaust

PO400S

{b) Install the foliowing parts:
{t) Valve
{2} Spring seat
(3) Vaive spring
{4} Spring retainer

(1}

04003

{c} Using SST. compress the valve spring and place the
two keepers around the valve stem.
SST 0920270010

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

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

Sl
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PO4749
POS042

§ et
% HL»E 10 2 QQ
b

oy

FOA747

EGOVF—D4

CYLINDER HEAD INSTALLATION

(See pages EG—89)

1.
A.

(a)

(a)
(b)

INSTALL CYLINDER HEAD
Place cylinder head on cylinder block
Apply seal packing to two locations as shown.
Seal packing:

Part No.08826 — 00080 or equivalent
NOTICE: Do not apply too much seal packing

Place a new cylinder head gasket in position on the
cylinder block.

NOTICE: Be careful of the installation direction.

Place the cylinder head in position on the cylinder
head gasket.

Install cylinder head bolts

HINT:

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

e If any cylinder head bolt is broken or deformed,
replace it.

Apply a light coat of engine oil on the threads and

under the heads of the cylinder head bolts.

Using SST, install and uniformly tighten the 14 cylin-

der head bolts and plate washers in several passes, in

the sequence shown.

SST 09011 -38121

Torque: 39 N-m (400 kgf.cm, 29 ft-1bf)

If any one of the cylinder head bolts does not meet the

torque specification, replace the cylinder head bolt.

Mark the front of the cylinder head bolt head with
paint.
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(d) Retighten the cylinder head bolts 90° in the numerica!
order shown.

A (e) Retighten the cylinder head bolts by an additional 90°.

: (f) Check that the painted mark is now facing rearward.

Painted Mark

20°

SN A

(g) Install and torque the two mounting bolts,
Torqgue: 21N-m {210kgf.cm, 15ft.Ibf)

2. ASSEMBLY EXHAUST CAMSHAFT

{a) Mount the hexagon wrench head portion of the
camshaft in a vise.
NOTICE: Be careful not to damage the camshaft.

POZETI

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

P04413

(e) Using snap ring pliers, install the snap ring.
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Service

POAGS

~ ?(X PO4ETY

(f)

(9)

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

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

NOTICE: Be careful not to damage the camshaft.

INSTALL CAMSHAFTS

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

Install intake camshaft

Apply engine oil to the thrust portion of the intake
camshaft.

Lightly place the intake camshaft on top of the cyl-
inder head as shown in the illustration so that the No.
1 and No.4 cylinder cam lobes face downward.
Lightly push the camshaft towards the front without
applying excessive force.

Place the No.2 and No.5 bearing caps in their proper
location.

Temporarily tighten these bearing cap bolts uniformly
and alternately in several passes until the bearing
caps are snug with the cylinder head.

Place the No.3, No.4, No.6 and No.7 bearing caps in
their proper location.

Temporarily tighten these bearing cap bolts, alter-
nately tightening the left and right bolts uniformly,
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(h)

(i)

P62

(1)

(a)

202479

POAB5]

Piace the No.1 bearing cap in its proper location.
When doing this, check that there is no gap between
the cylinder head and the contact surface of bearing
cap.

Temporarily tighten the bearing cap bolts, alternately
tightening the left and right bolts uniformly.

Uniformiy tighten the fourteen bearing cap bolts in
several passes.
Torque: 16 N-m (160 kgf.-em, 12 ft.ibf)

Install exhaust camshaft

Set the timing mark {two dot marks) of the camshaft
drive gear at approx. 35° angle by turning the hexa-
gon wrench head portion of the intake camshaft with
a wrench,

Apply engine oil to thrust portion of the exhaust
camshaft.

Engage the exhaust camshaft gear to the intake
camshaft gear by matching the timing marks {two dot
marks) on each gear.

Roll down the exhaust camshaft onto the bearing
journals while engaging gears with each other.
Lightly push the intake camshaft towards the front
without applying excessive force.

Instali the No.4 and No.6 bearing caps in their proper
location.

Temporarily tighten the bearing cap bolts uniformly
and alternately in several passes until the bearing
caps are snug with the cylinder head.
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(h) Place the No.2, No.3, No.b and No.7 bearing caps in
their proper location.

(i) Temporarily tighten these bearing cap bolts, alter-
nately tightening the left and right bolts uniformly.

() Place the No.1 bearing cap in its proper location.
When doing this, check that there is no gap between
the cylinder head and the contact surface of bearing
cap.

(k) Temporarily tighten the bearing cap bolts, alternately
tightening the left and right bolts uniformly.

PO4G23

(Il  Uniformly tighten the fourteen bearing cap bolts in
several passes.
Torque: 186 N-m (160 kgf-cm, 12 ft-1bf)

/.....f,e""“)
T
)
(m) Bring the service bolt installed in the driven sub—gear

g ""— < . PO4652
upward by turning the hexagon wrench head portion

Sub-Gear LRy of the camshaft with a wrench.

: (n) Remove the service bolt.

{o}) Check that the intake and exhaust camshafts turn
smoothly.

Service Bolﬁx
PO4GIS ~ AN

4. SET CAMSHAFTS TO FOLLOWING POSITION:
Turn the camshafts so that the timing marks with one
and two dots will be in straight line on the cylinder
head surface as shown in the illustration.
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5. INSTALL CAMSHAFT TIMING GEAR
HINT: Check that the matchmarks on the camshaft
timing gear and timing chain are aligned.

(a) Place the gear over the straight pin of the intake
camshaft.

Straight Pin

it PO4T45

{b) Align the straight pin of distributor gear with the
straight pin groove of the intake camshaft gear as
shown.

3 ¥
/;?7 POS110

{c) Hold the intake camshaft with a wrench, install and
torque the bolt.
Torque: 74 N-m (750 kgf-cm, 54 ft-1bf)

L\f) PO4731

6. INSTALL CHAIN TENSIONER
‘ (a) Place a new gasket so that the front mark is toward
"\ \ the front side.

Front Mark

W,

(b) Release the ratchet pawl, fully push in the plunger and
apply the hook to the pin so that the plunger cannot
spring out.
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— FO4702

{c)

(b)

Install the chain tensioner with the two nuts.

Torque: 21 N-m (210 kgf-cm, 15 ft-1bf)

NOTICE: If the plunger springs out during installation of
the chain tensioner, repeat the operation in step (b)
before installing the tensioner.

SET CHAIN TENSIONER

Turn the crankshaft to the left so that the hook of the
chain tensioner is released from the pin of the plunger,
causing the plunger to spring out and the slipper to be
pushed into the chain.

HINT: [If the plunger does not spring out, press the
slipper into the chain tensioner with a screwdriver or
your finger so that the hook is released and the plu-
nger springs out.

CHECK VALVE TIMING
Turn the crankshaft pulley two revolutions from TDC

to TDC.
NOTICE: Always turn the crankshaft clockwise.

Check that the timing marks {one and two dots) of the
camshaft drive and driven gears are in straight line on
the cylinder head surface as shown in the illustration.
If not, turn the crankshaft one revolution (360°) and
align the marks as above.
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9. CHECK AND ADJUST VALE CLEARANCE
Eee page EG—1 ZD
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 — 0.010in.)
Exhaust
0.25 — 0.35 mm (0.010 — 0.014 in.)

10. INSTALL SEMI—CIRCULAR PLUG
(a) Remove any old packing (FIPG) material.

/ (b) Apply seal packing to the cylinder head installation
surface of the half —circular plug.
U D Seal packing:

Part No.08826 — 00080 or equivalent
(¢) Install the half—circular plug to the cylinder head.

PO3789

11. INSTALL CYLINDER HEAD COVER
{a) Install the gasket to the cylinder head cover.
(b) Install the cylinder head cover with the 13 bolts.

12. INSTALL SPARK PLUGS
Using SST, install the spark plug.
SST 09155—-16100
Torque: 20 N-m (200 kgf-cm, 14 ft:1bf)

13. CONNECT ENGINE WIRE
Connect the engine wire to the cylinder head with the
bolt.
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/ 14. INSTALL WATER BY —PASS OUTLET AND PIPE
(a) Install a new Q-ring to the water by —pass outlet.

New 0-Ring

{b} Instail two new O—rings to the water by —pass pipe.
{c) Apply soapy water to the O—rings.
{dj Assembie the water by— pass outlet and pipe.

POABTY

{e) Instail the water by- pass outlet and pipe with the
two bolts,
Torque: 21 N.m (210 kgf-cm, 15 ft-thf)

15. INSTALL NO.1 AND NO.2 ENGINE HANGERS
Torque: 41 N.m {420 kgf-cm, 30 f1-1bf)

16. INSTALL NO.1 AND NO.2 EXHAUST MANIFOLDS
(a} install two new gaskets, No.1 exhaust manifold and
No.2 exhaust manifold with the 13 nuts.
Torque: 38 N-m (400 kgf-cm, 29 ft-Ibf)
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Packing

P04G30

{b)

17.

(a)

Install the No.1 heat insulator and No.2 heat insulator
with the six bolts.
Torgue: 19 N-m (195 kgf.cm, 14 ftlbf)

INSTALL WATER BY—PASS FLANGE

Remove any old packing {FIPG) material and be car-

eful not to drop any oil on the contact surfaces of the

water by—pass and intake manifold.

¢ Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

&  Thoroughly clean all components to remove all
the loose material.

¢ Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the water by—pass flange as

shown in the illustration.

Seal packing:
Part No.08826 —~00080 or equivalent

®  Install a nozzle that has been cuttoa 3 — 4 mm
(0.12 — 0.16 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

® Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

® |mmediately remove nozzle from the tube and
reinstall cap.

Install the water by—pass flange with the six bolts
and two nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft.ibf)
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PO5122

18.

(a)

(b)

20.

21.

(a)
(b)
(c)
(d)

INSTALL INTAKE MANIFOLD WITH CARBURETOR
Place a new gasket so that the rear mark is toward the
rear side,

Install the intake manifold and ground strap with the

siX bolts and two nuts.
Torque: 21 N-m {210 kgf-cm, 15 ft-Ibf)

INSTALL OIL DIPSTICK AND GUIDE

Install a new O —ring to the dipstick guide.

Apply light coat of engine oil on the O—ring.

Push in the dipstick guide into the guide hole of the
No.1 cail pan.

Install the ground strap and dipstick guide with the
two bolts.

Torque: 20 N-m {200 kgf-cm, 14 ft-Ibf)

INSTALL ACCELERATOR CABLE BRACKET
Install the accelerator cable bracket with the two

bolts.
Torque: 18 N-m {185 kgf.cm, 13 ft.l1bf)

CONNECT FOLLOWING CONNECTORS:
Spark control VSV (for G.C.C.)

Water temperature switch

Water temperature sensor (for G.C.C))

TP VSV
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22. CONNECT TWO VACUUM HOSES TO BVSV

s
EEL

23. INSTALL NO.2 WATER BY —PASS PIPE AND HOSES

{a) Instail the No.2 water by —pass pipe and hoses with
the three bolts.
Torque: 20 N-m {200 kgf-cm, 14 ft.1bf)

{b) Connect the hose to the hose clamp.

(c) Connect the two water hoses,

24, CONNECT PCV HOSE

25, INSTALL FUEL PUMP

(a) Install a new insulator and fuel pump with the three
bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf}

(b} Connect the fuel outlet hose.
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26. INSTALL WATER OUTLET
{a} Install a new gasket and water outlet with the two

nuts.
Torque: 21 N-m (210 kgf.cm, 15 ft-thf)

(b) Connect No.1 water by —pass hose.
(¢} Connect the vacuum hoses.

27. INSTALL ALTERNATOR BRACKET
Install the alternator bracket with the two bolts.
Torque: 43 N-m (440 kgf-cm, 32 ft-lbf)

28. INSTALL ALTERNATOR AND DRIVE BELTS
(See CH section)

POA4TO7

29. INSTALL DISTRIBUTOR

(@) Install a new O—ring to the distributor.
HINT: Always use a new O —ring when installing the
distributor.

FO3731
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(b} Align the groove of the distributor housing with the
protrusion on the driven gear.
(e} Apply a light coat of engine oil on the O—ring.

POAT34

(d) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.
(e) Lightly tighten the hold—down bolts.
(fi  Connect the high—tension cords.
Firing order:
1-5—-3-6—2—4

POS121

(@) Install the No.1 cord clamp mounting bolt.

~ PO383

30. INSTALL NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
Install the head covers with the four bolts.

31. INSTALL INTAKE AIR CONNECTOR

{a} Install the air connector with the two bolts and nut.
Boit

Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

Nut

Torque: 5.4 N-m (55 kgf-cm, 48 ft-Ibf)
{b) Connect the PCV hose.
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TIMING CHAIN
COMPONENTS FOR REMOVAL AND
INSTALLATION

EGOVG —04

Camshaft Timing Gear

20 (200, 14}

Chain Tensioner

Slipper Oil Jet
Timing Chain
Crankshaft No.1 Oil Pan
Timing Pulley
Pump Drive
Shaft Gear

Oil Pump Drive
Shaft Gear

Chain Vibration
Damper

Timing Chain Cover

Crankshaft
Front Qil Seal

Crankshaft
Pulley

¢ Gasket

MNo. 2 Qil Pan

25 {250, 18)

fN-m (kgf-cr, ft-ibf}| : Specified torque
4 Non-reusable part

5]
@ Drive Belt i
@ Adjusting Bar (8.8 (90, 78 in.-1b1) |
[ 7.8 (80, 69 in. b} |
Drive Belt
ldier Pultey

AR
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1.
(a)

{a)
(b)

(a)

(b}

EGOVH—02

TIMING CHAIN REMOVAL

REMOVE WATER PUMP

Stretch the belts and loosen the fan pulley mounting
nuts.

Loosen the pivot and adjusting bolts of the alternator,
and remove the drive belts.

Remove the four nuts, fan with fluid coupling and
water pump pulley.

Yo

Remove the four bolts, two nuts, water pump and
gasket.

REMOVE CYLINDER HEAD

(Fee page EG—BQ or

(Europe)

REMOVE OIL LEVEL SENSOR

Remove the four bolts and level sensor.
Remove the gasket from the level sensor.

REMOVE NO.2 CIL PAN
Remove the 17 mounting bolts and two nuts,

Insert tha blade of SST betwaen the No.1 and No.2 oil

pans, cut off applied sealer and remove the No.2 oil

pan.

SS8T 09032-00100

NOTICE:

. Be careful not to damage the No.2 oil pan contact
surface of the No.1 oil pan.

. Be careful not to damage the cil pan flange.
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FO5094

5.
(a)

(b}

(a)
(b)

REMOVE NO.1 OIL PAN
Remove the 21 mounting bolts and two nuts.

Remove the No.1 oil pan by prying the portions (A)
between the cylinder block and No.1 oil pan with a

screwdriver.
NOTICE: Be careful not to damage the contact surfaces

of the cylinder block and No.1 cil pan.

REMOVE CRANKSHAFT PULLEY
Using SST, remove the pulley bolt.
SS8T 08213—58012, 09330—-00021
Remove the crankshaft pulley.

HINT: If necessary, remove the pulley with SST.
SST 09213—60017 {09213-00020, 09213 —-00030,
08213—-00060), 09950—20017
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7. CHECK THRUST CLEARANCE OF QIL PUMP DRIVE
SHAFT GEAR
Using a dial indicator with lever type attachment,
measure the thrust clearance,
Standard thrust ¢learance:
0.050 — 0.150 mm (0.0020 — 0.0059 in.)
Maximum thrust clearance:
0.30 mm (0.0118 in.)
POdES {f the thrust clearance is greater than maximum, re-
place the oil pump drive shaft gear and/or timing
chain cover.,

8. REMOVE DRIVE BELT IDLER PULLEY
Remove the bolt and idler pulley.

9. REMOVE TIMING CHAIN COVER
(a) Remove the nine mounting bolts. two mounting nuts
and drive belt adjusting bar,

(b) Remove the timing chain cover by prying the portions
between the cylinder block and timing chain cover
with a screwdriver.

NOTICE: Be careful not to damage the contact surfaces
of the cylinder block and oil pump.

{¢) Remove the O—rings from the timing chain cover.

(d} Remove the gasket from the timing chain cover.

PO46ED
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PO4TO3

POS134

PO5130

10 mm
Hexagon
Wrench

PO4980

10. REMOVE TIMING CHAIN AND CAMSHAFT TIMING
GEAR

11. REMOVE CRANKSHAFT TIMING GEAR

HINT: If necessary, remove the gear with SST.
SST 09213—-36020, 099650-20017

12. REMOVE CHAIN TENSIONER SLIPPER AND
VIBRATION DAMPER

(a) Using a 10mm hexagon wrench, remove the bolt and
slipper.

(b} Remove the two bolts and damper.

13. REMOVE OIL JET
Remove the bolt and oil jet.
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14. REMOVE OIL PUMP DRIVE SHAFT GEAR

PO4869

15. REMOVE PUMP DRIVE SHAFT GEAR
If the pump drive shaft gear cannot be removed by
hand, use two screwdrivers.
NOTICE: Position shop rags as shown to prevent
damage.
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POITTE

PISLT

EGOVJ—0Z

TIMING CHAIN COMPONENTS
INSPECTION

1.
(a)

INSPECT TIMING CHAIN AND TIMING GEARS
Measure the length of 16 links with the chain fully
stretched,
Maximum chain elongation:

746.6 mm (5.772 in.)
If the elongation is greater than maximum, replace the
chain.
HINT: Make the same measurements pulling at three
or more places selected at random.
Warp the chain around the timing gear.
Using vernier calipers, measure the timing gear di-
ameter with the chain.
NOTICE: Vernier calipers must contact the chain rollers
for measuring.
Minimum gear diameter {w/chain):
Crankshaft

126.0 mm (4.961 in.)
Camshaft

65.4 mm (2.575 in.)
If the diameter is less than minimum, replace the chain
and gears.

INSPECT CHAIN TENSIONER SLIPPER AND
VIBRATION DAMPER
Measure the chain tensioner slipper and vibration
damper wears.
Maximum wear:

1.0 mm (0.039 in.}
if the wear is greater than maximum, replace the
slipper and/or damper.

INSPECT OIL JET
Check the oil jet for damage or clogging.
If necessary, replace the oil jet.
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EGOKO~03

CRANKSHAFT FRONT OIL SEAL
REPLACEMENT

HINT: There are two methods (A and B) to replace
the oil seal which are as follows:

REPLACE CRANKSHAFT FRONT OIL SEAL

A. If timing chain cover is removed from cylinder block:

{a) Using a screwdriver and a hammer, tap out the oil
seal,

PO49O7

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing chain cover edge.
SST 089316—60010 (09316—00010, 09316—00050)

(c; Apply MP grease to the oil seal lip.

B. If timing chain cover is installed to the cylinder
block:

{a) Using a screwdriver, pry out the oil ssal.
NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

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

(e} Using SST and a hammer, tap in the oil seal until its
surface is flush with the timing chain cover edge.
SST 09316—60010 (09316—00010, 09316 —00050)

POS506
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TIMING CHAIN INSTALLATION

EG27M—a1

‘See page EG-—120|

1. SET CRANKSHAFT
Turn the crankshaft until the set key on crankshaft
facing downward.

2. INSTALL PUMP DRIVE SHAFT GEAR

. INSTALL OIL PUMP DRIVE SHAFT GEAR

{a) Apply light coat of engine oil on the shaft portion of
the gear.

(b) Install the gear.

4. INSTALL OIL JET
Install the oil jet with the bolt.
Torque: 20 N-m (200 kgf-cm, 14 ft-1bf)

= - 5. INSTALL CHAIN TENSIONER SLIPPER AND

_= VIBRATION DAMPER

g (a) Install the damper with the two bholts.
Torque: 20 N-m (200 kgf.cm, 14 ft-Ibf)

(b} Using a 10 mm hexagon wrench, install the slipper
with the bolt.
Torque: 69 N-m (700 kgf-cm, 51 ft-Ibf)

10 mm Hexagon '
Wrench v
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POS129

PGLIGS

{¢) Check that the slipper moves smoothly.

6. INSTALL CRANKSHAFT TIMING GEAR

HINT: if necessary, install the gear with SST.
85T 09636—20010Q

7. INSTALL TIMING CHAIN AND CAMSHAFT TIMING
GEAR

(a) Install the timing chain on the camshaft timing gear
with the bright link aligned with the timing mark on
the camshaft timing gear.

{b) install the timing chain on the crankshaft timing gear
with the other bright link aligned with the timing mark
on the crankshaft timing gear.
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PO4710

% Seal Packing

POG1I33

New O-Ring

POBI32

(c)

(a)

(c)

Tie the timing chain with a cords as shown in the
illustration and make sure it doesn't come loose.

INSTALL TIMING CHAIN COVER

Remove any old packing (FIPG) material and be car-

eful not to drop any oil on the contact surfaces of the

timing chain cover and cylinder block.

e Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

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

o Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the timing chain cover as shown

in the illustration.

Seal packing:

Part No.08826 — 00080 or equivalent

® |Install a nozzle that has beencuttoa 2 — 3 mm
(0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

L Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

. Immediately remove nozzle from the tube and
reinstall cap.

Piace two new O —ring in position on the timing chain
cover.



EG-131

ENGINE — ENGINE MECHANICAL

PO4ESS

{d)

(e)

Engage the gear of the oil pump drive rotor with the
gear of the oil pump drive gear, and slide the oil pump.

install the oil pump and drive belt adjusting bar with
the nine bolts and two nuts,

Torgue: 21 N-m (210 kgf-cm, 15 ft-1bf)

HINT: Each boit length is indicated in the illustration.

A 30mm(1.18 in.)
B 50 mm (1.97 in.)
C 60 mm{2.38in.)

INSTALL DRIVE BELT IDLER PULLEY
Install the pulley with the bolt.
Torque: 43 N-m (440 kgf.-cm, 32 ft-1bf)

- INSTALL CRANKSHAFT PULLEY

Align the pulley set key with the key groove of the
pulley, and slide on the pulley.
Using SST, install and torque the pulley bolt.

SST 09213—-58012, 08330—00021
Torque: 412 N-m (4,200 kgf-cm, 304 ft-Ibf)

. INSTALL NO.1 OIL PAN

Remove any old packing (FIPG) material and be car-

eful not to drop any oil on the contact surfaces of the

timing chain cover and cylinder block.

® Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

¢  Thoroughly clean all components to remove all
the loose material.
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A

Seal Width
3 — 4 mm
B

A

PO4017

New Gasket é%\f%\\ )\\\\

POS004

P04414

(b)

)

(d)

(e)

* Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the No.1 oil pan as shown in the

illustration.

Seal packing:

Part No.08826 — 00080 or equivalent

. Install a nozzle that has beencuttoa 3 — 4 mm
{0.12 — 0.18 in.) opening.

HINT: Avoid applying an excessive amount to the

surface,

e Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

L] immediately remove nozzle from the tube and
reinstall cap.

Install a new gasket in position.

Pour in approximately 15 ¢cm® (0.9 cu in.) of engine oil
in position.

Install the No.1 oil pan with the 21 bolts and two nuts.

14mm head
Torque: 43 N-m {440 kgf-cm, 32 ft-ibf)
12mm head
Torque: 20 N-m (200 kgf-cm, 14 ft-1bf}
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A Seal Width
3~ 4 mm
B Seal Width
2 — 3 mm

PO4016

12.
(a)

(b)

(c)

13.

(a)

INSTALL NO.2 OIL PAN

Remove any old packing (FIPG} material and be car-

eful not to drop any oil on the contact surface of the

No.1 oil pan.

e Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

¢  Thoroughly clean all components to remove all
the loose material.

e Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the No.2 oil pan as shown in the

illustration.

NOTICE: Do not use a solvent which will affect the

painted surfaces.

Seal packing:

Part No.08826 — 00080 or equivalent

¢ Install a nozzle that has been cuttoa 2 — 3 mm
(0.08 — 0.12in.) openingor3 — 4 mm (0.012 —
0.016 in.} opening.

HINT: Avoid applying an excessive amount to the

surface.

® Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

® |mmediately remove nozzle from the tube and
reinstall cap.

install the No.2 oil pan with the 17 bolts and two nuts.

Bolt
Torque: 7.8 N-m (80 kgf-cm, 69 in..Ibf)
Nut
Torque: 8.8 N-m (90 kgf-cm, 78 in.-ibf)

{Europe)
INSTALL OIL LEVEL SENSOR
Install a new gasket to the level sensor,
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(b)

(a)

(b)
(c)
(d)

14.

15.

16.

Install the level sensor with the four bolts.
Torque: 5.4 N-m (65 kgf-cm, 48 in.-1bf)

INSTALL CYLINDER HEAD {See page E_G—7O or
fo8)

NOTICE: However, for the instllation of the camshaft
timing gear and timing chain, follow the blow procedure.
Align the blight link of the timing chain and camshaft
timing gear mark, and install them to the camshaft.

INSTALL WATER PUMP
Install a new gasket and water pump with the four

bolts and two nuts.
Torque: 2TN-m (210 kgf-cm, 14 ft-Ibf)

INSTALL WATER PUMP PULLEY, FAN WITH FLUID
COUPLING AND DRIVE BELTS

Install the water pump pulley and fan with fluid cou-
pling with the four nuts.

Place the drive belts on to each pulley.

Stretch the belts tight and tighten the four nuts.
Adjust the drive belts.
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CYLINDER BLOCK
COMPONENTS FOR DISAEEMBLY AND
ASSEMBLY

EG1KS—-02

piston Ring (No.2 Compressionj—&=3 _ Fiston Ring (No.1 Compression)

Pi Ri . .
Piston Ring {Expander) ‘@_ iston Ring (Side Rail

¢ Snap Ring
(69 (700, 51 }—, s v /T -
RH Engine . ° Piston Pin 1st 20 {200, 14)
Iglouatltng ©- Connecting Rod . 2nd Turn 90
\;\.?i‘t:he o \ Bushing
(lnsu!ator) Connecting Rod
i
Oil Cooler Connecting Rod
Cover " Bearing
(With )
Oil Cooler
‘ )
Timing Chain L Front Spacer
® - & ®Rear Oil Seal
Timing Rear Oil Seal Retainer
Chain ) @—on Filter
Cover

Union -

2 o 69 (700, 51)
2%

Knock Sensor LH Engine
Mounting

-80, 27
373 , Bracket
Crankshaft (With )

insulator
Crankshaft Thrust Washer

Main Bearing
. . : s 0il Nozzle
Main Bearing Cap i

& Check Valve

1st 74 {750, b4)
2nd Turn 20°

d ' 2 0l P
[12 mm Head 21 (210, 15)| __.,, No.2 Oil Pan

9 {90, 78 in.-Ibf] ?0 Gasket
25 (250, 18)

¢Front
Qil Seal-® N

20 (200, 14}

(14 mm Head 43 (440, 32)]

[N-m (kgf-cm, ft-ibf)] : Specified torgue
4 Non-reusable part

P10542
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PREPARATION FOR DISASSEMBLY

FGOVL—03

1. REMOVE DRIVE PLATE
Uniformly loosen and remove the drive plate bolts in
several passes, in the sequence shown.

2. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

3. REMOVE CYLINDER HEAD
@ee page EG—38|or

4. REMOVE TIMING CHAIN AND GEARS
(See page EG—120)

5. REMOVE OIL FILTER
Using SST, remove the oil filter.
SST 09228—-44011

6. REMOVE OIL FILTER UNION

7. (1FZ—FE)
REMOVE KNOCK SENSORS
Using SST, remove the two knock sensors.
SST 09816—30010
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POB3T1

PO5123

8.
(a)
(b)

(a)
(b)

11.

REMOVE PS PUMP
Remove the two nuts and pump.
Remove the O~-ring from the pump.

REMOVE RH ENGINE MOUNTING BRACKET
Remove the nut and insulator.
Remove the four bolts and bracket.

. REMOVE LH ENGINE MOUNTING BRACKET

Remove the nut and insulator.
Remove the four bolts and bracket.

REMOVE OIL COOLER COVER AND OIL COOLER
Remove the ten bolts, two nuts, oil cooler cover with
the oil cooler and gasket.
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1.

(b)

(c)

EGOVM -02

CYLINDER BLOCK DISASSEMBLY

{See Components for Disassembly and Assembly)

REMOVE REAR OIL SEAL RETAINER
Remove the four bolts and retainer.

CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust ciearance
while moving the connecting rod back and forth.
Standard thrust clearance:

0.160 — 0.262 mm (0.0063 — 0.0103 in.)
Maximum thrust clearance:

0.362 mm {0.0143 in.)
if the thrust clearance is greater than maximum, re-
place the connecting rod assembly. If necessary, re-
place the crankshaft.
REMOVE CONNECTING ROD CAPS AND CHECK
OlL CLEARANCE
Check the matchmarks on the connecting rod and cap
to ensure correct reassembly.

Remove the connecting rod cap nuts.

Using a plastic—faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.
HINT: Keep the lower bearing inserted with the
connecting rod cap.
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EG-139

(d)

{e)
()

(9)

(h)

Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

Clean the crank pin and bearing.

Check the crank pin and bearing for pitting and scr-
atches.

If the crank pin or bearing is damaged, replace the
bearings. If necessary, grind or replace the crankshaft.

Lay a strip of Plastigage across the crank pin.

Install the connecting rod cap with the two nuts,
(See step 8 on page EG—164)

1st

Torque: 48 N-m (490 kgf-cm, 35 ft.Ibf)

2nd Turn 90°

NOTICE: Do not turn the crankshaft.

Remove the two nuts and connecting rod cap.
(See procedure (b) and (c) above)
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(i) Measure the Plastigage at its widest point.
Standard oil clearance:
STD
0.032 — 0.050 mm (0.0013 — 0.0020 in.)
Uu/s .25
0.033 — 0.073 mm {0.0013 — 0.0029 in.)
Maximum oil clearance:
0.10 mm (0.0039 in.)
if the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank-
shaft.

HINT: If using a standard bearing, replace with one
having the same number. If the number of the bearing
cannot be detarmined, select the correct bearing by
adding together the numbers imprintad on the con-
necting rod and crankshaft, then selecting the bearing
with the same number as the total. There are five sizes
of standard bearings, marked 2", "3%, "4”, "B” and "6”

accordingly.
Number marked
Connecting rod 1 2 3
Crankshaft 1121311213112 3
Use bearing 213431451456

EXAMPLE: Connecting rod **3'" + Crankshaft '*1'"
= Total number 4 (Use bearing *'4"’)

{Refersnce)
Connecting rod big end inside diameter:
Mark “1”

60.526 — 60.532 mm {2.3829 — 2.3831% in.)
Mark 72"

60.532 — 60.538 mm (2.3831 — 2.3834 in.)
Mark “3"

60.538 — 60.544 mm (2.3834 — 2.3836 in.)
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POZB33

Crankshaft crank pin diameter:
Mark "1

56.994 — 57.000 mm (2.2439 — 2.2441 in.)
Mark "27

b6.988 — 56.994 mm (2.2436 — 2.2439 in.)
Mark "3

56.982 — 56.988 mm (2.2434 — 2.2436 in.)
Standard sized bearing center wall thickness:
Mark 27

2.489 — 2.492 mm (0.0980 — 0.0981 in.)
Mark "3"

2.492 — 2.495 mm {0.0981 — 0.0982 in.)
Mark "47

2.485 — 2.498 mm (0.0982 — 0.0983 in.)
Mark "5

2.498 — 2.501 mm (0.0983 — 0.0985 in.)
Mark "6"

2.501 - 2.504 mm {0.0985 — 0.0986 in.)
Completely remove the Plastigage.

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

Using a ridge reamer, remave the all carbon from the
top of the cylinder.

Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

HINT:
o Keep the bearings, connecting rod and cap to-
gether.

®  Arrange the piston and connecting rod assembl-
ies 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.)
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PUAG02

> PO3EE4

If the thrust clearance is greater than maximum, re-
place the thrust washers as a set.
Thrust washer thickness:

STD

2.440 — 2.490 mm (0.0961 — 0.0980 in.)
0/50.125

2.503 — 2.553 mm (0.0985 — 0.1005 in.)
0/S8 0.250

2.565 — 2.615 mm (0.1010 — 0.1030 in.)

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

Uniformly loosen and remove the main bearing cap
bolts in several passes, in the sequence shown.

Using the removed main bearing cap bolts. pry the
main bearing cap back and forth, and remove the main
bearing caps, lower bearings and lower thrust was-
hers (No.4 main bearing cap only).

HINT:
o Keep the lower bearing and main bearing cap
together.

o  Arrange the main bearing caps and lower thrust
washers in correct order.

Lift out the crankshaft.
HINT: Keep the upper bearing and upper thrust
washers together with the cylinder block.

Clean each main journal and bearing.

Check each main journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the
hearings. If necessary, grind or replace the crankshaft,
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(fy Place the crankshaft on the cylinder block.
(g) Lay a strip of Plastigage across each journal.

{h) Install the main bearing caps.
(See step 6 on jpage EG— 162}
1st
Torque: 74 N-m {750 kgf-cm, 54 ft.Ibf)
2nd Turn 90°
NOTICE: Do not turn the crankshaft.

PO4E01

(i) Remove the main bearing caps.
(See procedure (a) and (b) above)

(i) Moeasure the Plastigage at its widest point.
Standard clearance:

$TD

0.042 — 0.060 mm (0.0017 — 0.0024 in.)
u/80.25

0.041 — 0.081 mm (0.0016 — 0.0032 in.)
Maximum clearance:

0.10 mm (0.00382 in.)
If the oil clearance is greater than maximum, replace

the bearings. If necessary, grind or replace the cra-
nkshaft.
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HINT: If using a standard bearing, replace with one
having the same number. If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers imprinted on the cylin-
der block and crankshaft, then selecting the bearing
with the same number as the total. There are five sizes
of standard bearings, marked "2", "3", "4”, "6” and "6"
accordingly.

Number marked
Cylinder block 1 2 3
Crankshaft 112131231123
Use bearing 2134|3454 )|5/|6

EXAMPLE: Cylinder block *'2"" 4+ Crankshaft "1

Mark = Total number 3 {(Use bearing '3"")
i 2,3, 4, 5o0r6
U {Reference)

Cylinder block main journal bore diameter:

YOO73Y

Mark "17

74.026 — 74.032 mm (2.9144 — 2.9146 in.)
Mark "27

74.032 — 74.038 mm {2.9146 — 2.9149 in.)
Mark "3”

74.038 — 74.044 mm (2.9149 — 2.9151 in.)
Crankshaft journal diameter:
Mark "1~

68.994 — 69.000 mm (2.7163 — 2.7165 in.)
Mark "2"

68.988 — 68.994 mm (2.7161 — 2.7163 in.)
Mark "37

68.982 — 68.988 mm (2.7158 — 2.7161 in.)
Standard sized bearing center wall thickness:
Mark "2°

2.489 — 2.492 mm (0.0980 — 0.0981 in.)
Mark “3°

2.492 — 2,495 mm (0.0981 — 0.0982 in.)
Mark "4"

2.495 — 2.498 mm {0.0982 — 0.0983 in.)
Mark “5”

2.498 — 2.501 mm (0.0883 — 0.0985 in.)
Mark "6"

2,501 — 2.504 mm (0.0985 — 0,0986 in.)

(k) Completely remove the Plastigage.
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7. REMOVE CRANKSHAFT

(@) Lift out the crankshaft.

(b} Remove the upper main bearings and upper thrust
washers from the cylinder block.

P04629

HINT: Arrange the main bearings and thrust washers
in correct order.

POI419

8. REMOVE CHECK VALVES AND OIL. NOZZLES
Remove the six check valves and oil nozzles.

9. REMOVE CYLINDER BLOCK ORIFICE
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CYLINDER BLOCK INSPECTION

ESOVY-03

1. CLEAN CYLINDER BLOCK

A. Remove gasket material
Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

B. Clean cylinder block
Using a soft brush and solvent, thoroughly clean the
cylinder block,

2. INSPECT TOP SURFACE OF CYLINDER BLLOCK FOR
FLATNESS
Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder head
gasket for warpage.
Maximum warpage:

0.05 mm {0.002Q in.)

If warpage is greater than maximum, replace the cyl-
inder block.

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
if deep scratches are present, rebore all the six cyl-
inders. If necessary, replace the cylinder block.

4. INSPECT CYLINDER BORE DIAMETER
HINT: There are three sizes of the standard cylinder
bore diameter, marked “1”, “2" and "3" accordingly.
The mark is stamped on the top of the cylinder block.

i 3
Front No.1No.2 No.3 No.4 No.5|No.68

L

Mark 1, 2 or 3
PO3312
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Using a cylinder gauge, measure the cylinder bore

@ Thrust diameter at positions A, B and C in the thrust and axial
Direction directions.
@ Sixri?(ltion Standard diameter:
STD
10 mm Mark "1
T (0.390n) 100.000 — 100.010 mm {3.9370 — 3.9374 in.)
~--t— Middle Mark "2”
C'—%J- 10 mm 100.010 — 100.020 mm {3.9374 — 3.9378 in.)
1 {0.39 in.) Mark “3”

100.020 — 100.030 mm {3.9378 — 3.9382 in.)
Maximum diameter:

STD
100.23 mm (3.9461 in.}
0/8 0.50
‘ 100.73 mm (3.9658 in.)
Q ’ A 0/8 1.00
= 't e 101.23 mm (3.9854 in.)
EM2548 & E . . .
PO3831 200466 If the diameter is greater than maximum, rebore all the

six cylinders. If necessary, replace the cylinder block.

5. REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mm (0.008 in.), using a
ridge reamer, grind the top of the cylinder.

6. INSPECT MAIN BEARING CAP BOLTS
Using vernior calipers, measure the thread outside
diameter of the bolt.

Compressed Standard outside diameter:

Measuring
Point

' Thread 10.85 — 11.00 mm (0.4271 — 0.4331 in.)
b ,* { Minimum outside diameter:
M 10.6 mm (0.417 in.)
25 - 30 mm 1‘ If the diameter is less than minimum, replace the bolt.
(3,98 — 1.18in.)

PO3514

7. INSPECT CYLINDER BLOCK OLIFICE
Check the olifice for clogging.
If necessary, replace the olifice.

e
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8. INSPECT BEARING OF OIL PUMP DRIVE SHAFT
GEAR
Check the bearing for pitting and scratches.
If the bearing is damaged, replace the bearing.

PO5T61

EGOBYV ~0B

PISTON AND CONNECTING ROD ASSY
DISASSEMBLY

1. CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston
pin.

If any movement is felt, replace the piston and pin as
a set.

POAG28

2. REMOVE PISTON RINGS
{a) Using a piston ring expander, remove the two com-
pression rings.

{(b) Remove the two side rails and cil ring by hand.
HINT: Arrange the rings in correct order only.

3. DISCONNECT CONNECTING ROD FROM PISTON
(a) Using a small screwdriver, pry out the two snap rings.
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POZEE0

{b)

(c)

Gradually heat the piston to 80 — 90°C (176 — 194°
F).

Using plastic—faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod.

HINT:

& The piston and pin are a matchead set.

*  Arrange the pistons, pins, rings, connecting rods
and bearings in correct order.

EGGVP—-D2Z

PISTON AND CONNECTING ROD

INSPECTION

1. CLEAN PISTON

(a) Using a gasket scraper, remove the carbon from the
piston top.

{b) Using a groove cleaning tool or broken ring, clean the

piston ring grooves,
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Front Mark
{Cavity)

Front Mark
{Cavity)

PQ3812
P0O3850

Front No.1No.2No.3 No.4 No.5/No.6

Mark 1, 2 or 3 L—

02670

(c)

>N

(a)

(b)

(c)

Using solvent and a brush, thoroughly clean the
piston.
NOTICE: Do not use a wire brush.

INSPECT PISTON AND PISTON RING

Inspect piston oil clearance

HINT: There are three sizes of the standard piston
diameter, marked “1”, "2” and "3” accordingly. The
mark is stamped on the piston top.

Using a micrometer, measure the piston diameter at
ring angles to the piston pin center line, 42 mm (1.65
in.) from the piston head.
Piston diameter:
STD
Mark "1~

99.950 — 99.960 mm (3.9350 — 3.9354 in.)
Mark “2°

99.960 — 99.970 mm {3.9354 — 3.93568 in.)
Mark "3"

99.970 — 99.980 mm (3.9358 — 3.9362 in.)
0/$ 0.50

100.450 — 100.480 mm (3.9547 — 3.9559 in.}
0/%1.00

100.950 — 100.980 mm {3.9744 — 3.9756 in.)
Measure the cylinder bore diameter in the thrust di-
rections.
(See step 4 on page EG— 146}
Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:

0.040 — 0.060 mm {0.0016 — 0.0024 in.)
If the oil clearance is greater than maximum, replace
all the six pistons and rebore all the six cylinders. If
necessary, replace the cylinder biock.
HINT (Use new cylinder block): Use a piston with
the same number mark as the cylinder bore diameter
marked on the cylinder block.
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EM7639

B.

Inspect piston ring groove clearance
Using a thickness gauge, measure the ciearance be-
tween new piston ring and the wall of the piston ring

groove.
Ring groove clearance:
No.1
0.040 — 0.080 (0.0016 — 0.0031 in.)
No.2

0.030 — 0.070 (0.0012 — 0.0028 in.}
If the clearance is greater than maximum, replace the
piston.

Inspect piston ring end gap

Insert the piston ring into the cylinder bore.

Using a piston, push the piston ring a little beyond the
bottom of the ring travel, 125 mm (4.92 in.) from the
top of the cylinder block.

Using a thickness gauge, measure the end gap.
Standard end gap:
No.1

0.300 — 0.520 mm (0.0118 — 0.0205 in.)
No.2

0.450 — 0.670 mm (0.0177 — 0.0264 in.)
Qil (Side rail)

0.150 — 0.520 mm (0.0059 — 0.0205 in.)
Maximum end gap:
No.1

1.12 mm (0.0441 in.)
No.2

1.17 mm {0.0461 in.)
Qil (Side rail)

1.12 mm (0.0441 in.)
If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maximum,
even with a new piston ring, rebore all the six cylin-
ders or replace the cylinder block.
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PO382¢

EMC227

D.

>

Inspect piston pin fit

At 80 — 90°C (176 — 194°F), you should be able to
push the piston pin into the piston pin hole with your
thumb.

INSPECT CONNECTING ROD
Inspect connecting rod alignment
Using a rod aligner and thickness gauge, check the
connecting rod alignment.
® Check for bend.
Maximum bend:
0.65 mm {0.0020 in.) per 100 mm (3.94 in.)
If bend is greater than maximum, replace the conne-
cting rod assembly.

e  (Check for twist
Maximum twist:
0.15 mm (0.0059 in. } per 100 mm (3.94 in.)
if twist is greater than maximum, replace the conne-
cting rod assembly.

Inspect piston pin oil clearance
Using a caliper gauge, measure the inside diameter of
the connecting rod bushing.
Bushing inside diameter:
26.008 — 26.020 mm (1.0239 — 1.0244 in.}

Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
26.000 — 26.012 mm (1.0236 — 1.0241 in.}



ENGINE — ENGINE MECHANICAL EG-153

{c) Subtract the piston pin diameter measurement from

the bushing inside diameter measurement.
Standard oil clearance:

0.004 — 0.012 mm (0.0002 — 0.0005 in.)
Maximum cil clearance:

0.05 mm {0.0020 in.)
If the oil clearance is greater than maximum, replace
the bushing. If necessary, replace the piston and
piston pin as a set.

C. If necessary, replace connecting rod bushing
(a) Using SST and a press, press out the bushing.
SST 09608—30012, {09608—04020), 09631 —20031

PO5116

(b) Align the oil holes of a new bushing and the conne-
cting rod.

Align

PO46E6

(c} Using SST and a press, press in the bushing.
SST 09608—30012, (08608—04020), 09631 —20031

{(d) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see step B above)
between the bushing and piston pin.
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PO3EET

POIIEY

PO4AI6

(e)

(a)

Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil, and push itinto the
connecting rod with your thumb.

Inspect connecting rod bolts

Install the cap nut to the connecting rod bolt. Check
that the cap nut can be turned easily by hand to the
end of the thread.

If the cap nut cannot be turned easily. measure the
outside diameter of the connecting rod bolt with
vernier calipers.
Standard outside diameter:

8.40 — 8.60 mm {0.3307 — 0.3386 in.)
Minimum outside diameter:

8.00 mm (0.3150 in.)
HINT: If the location of this area cannot be judged
by visual inspection, measure the outer diameter at
the location shown in the illustration.
If the outside diameter is less than minimum, replace
the connecting rod bolt and nut as a set.
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EG1KE-01

CYLINDER BORING

HINT:

e  Bore all the six cylinders for the oversized piston
outside diameter.

. Replace all the piston rings with ones to match
the oversized pistons.

1. SELECT OVERSIZED PISTONS
QOversized piston diameter:
0/8 0.50
100.450 — 100.480 mm {3.9547 — 3.9559 in.)
0/5 1.00
100.950 — 100.980 mm (3.9744 — 3.9756 in.)

2. CALCULATE AMOUNT TO BORE CYLINDERS

(a) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 42 mm (1.65
in.) from the piston head.

(b) Calculate the amount of each cylinder is to be rebored
as foliows:
Size to be rebored = P + C — H

P = Piston diameter

! b C = Piston clearance

0.040 — 0.060 mm (0.0016 — 0.0024 in.)
H = Allowance for honing
0.20 mm (0.0008 in.) or less
3. BORE AND HONE CYLINDER TO CALCULATED
DIMENSIONS
Maximum honing:
0.02 mm (0.0008 in.)
NOTICE: Excess honing will destroy the finished rou-
ndness.
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1.
(a)
(b)

(a)

(b)

CRANKSHAFT INSPECTION AND REPAIR

A

INSPECT CRANKSHAFT FOR RUNOUT
Place the crankshaft on V—blocks.
Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout:

0.06 mm {0.0024 in.)
If the circle runout is greater than maximum, replace
the crankshaft.
INSPECT MAIN JOURNALS AND CRANK PINS
Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journal diameter:
STD size

68.982 — 69.000 mm (2.7158 — 2.7165 in.)
U/s 0.25

68.745 — 68.755 mm (2.7065 — 2.7069 in.)
Crank pin diameter:
STD size

56.982 — 57.000 mm {2.2434 — 2.2441 in.)
u/s 0.25

b6.745 — 56.755 mm (2.2341 — 2.2344 in.)
If the diameter is not as specified, check the oil cle-
arance (Bee pages EG—142 to [144). If necessary,
grind or replace the crankshaft.
Check each main journal and crank pin for taper and
out—of—round as shown.
Maximum taper and out—of—round:

0.02 mm (0.0008 in.)
If the taper and out—of—round is greater than maxi-
mum, replace the crankshaft.
IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS
Grind and hone the main journals and/or crank pins to
the finished undersized diameter (See procedure in
step 2).
Install new main journal and/or crankshaft pin un-
dersized bearings.
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CRANKSHAFT OIL SEALS REPLACEMENT

HINT: There are two methods (A and B) to replace
the oil seal which are as follows:

1. REPLACE CRANKSHAFT FRONT Ol SEAL

A. HHtiming chain cover is removed from cylinder block:

{a} Using a screwdriver and a hammer, tap out the oil
seal.

(b} Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing chain cover edge.
SST 09316—60010 {(09316—00010, 09316 —00050)

(c) Apply MP grease to the oil seal lip.

B. If timinh chain cover is installed to the cylinder
block:

(@) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

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

{c) Using SST and a hammer, tap in the oil seal until its
surface is flush with the timing chain cover edge.
SST 09316—60010 (08316—00010, 09316—00050)
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2. REPLACE CRANKSHAFT REAR OIL SEAL

A. If rear oil seal retainer is removed from cylinder
block:

{a) Using a screwdriver and a hammer, tap out the oil
seal.

POAS18

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the rear oil seal edge.
SST 09223—15030, 09608—30012 (09608 —04020)
{c) Apply MP grease to the oil seal lip.

B. If rear oil seal retainer is installed to cylinder block:
(a) Using a knife, cut off the oil seal lip.
(b} Using a screwdriver, pry out the cil seal,
NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

Cut Position

POS643

_ (¢} Apply MP grease to a new oil seal lip.
L ,\q/\\ SST (d) Using SST and a hammer, tap in the oil seal until its
/;5\{ surface is flush with the rear oil seal retainer edge.

/A
e g/ SST 09223 — 15030, 09608 —30012 (09608 —04020)

PO4G64
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Front Mark
{Cavity)

Front Mark
{Protrusion}

F616

EGOC1 —06

PISTON AND CONNECTING ROD
ASSEMBLY

1. ASSEMBLE PISTON AND CONNECTING ROD
(a) Install a new snap ring on one side of the piston pin
hole.

(b) Gradually heat the piston to 80—980°C (176 —194°F).

{c) Coat the piston pin with engine oil.
{(d) Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb.

(e} Install a new snap ring on the other side of the piston
pin hole,

2. INSTALL PISTON RINGS
(a) Install the oil ring expander and two side rails by hand.
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PO4617 PO3BES

202463

Upper Side
Rail

No.1
Compression
<4 Ring

Front Mark
{Cavity)

Expander

No.2 Compression Ring ...

PC3974
P03824

202468

(b)

(c)

Using a piston ring expander, install the two com-
pression rings with the code mark facing upward.
Code mark:
No.1

iR
No.2

2R

Position the piston rings so that the ring ends are as
shown.

NOTICE: Do not align the ring ends.

INSTALL BEARINGS

Align the bearing claw with the groove of the con-
necting rod or connecting cap.

Install the bearings in the connecting rod and conne-
cting rod cap.
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EGOVR—02

CYLINDER BLOCK ASSEMBLY

{(See Components for Disassembly and Assembly)
HINT:
e  Thoroughly clean all parts to be assembled.
. Before installing the parts, apply new engine oil
to all sliding and rotating surfaces.
¢ Replace all gaskets, O—rings and oil seals with
new parts.

1. INSTALL CYLINDER BLOCK ORIFICE

%\{\ NS 4

2. INSTALL OIL NOZZLES AND CHECK VALVES

(@) Align the pin of the oil nozzle with the pin hole of the
cylinder block.

(b} install the cil nozzle with the check valve. Install the

six oil nozzles and check valves,
Torque: 25 N-m {250 kgf-cm, 18 ft-Ibf)

PO4852

3. INSTALL MAIN BEARINGS
(@) Align the bearing claw with the claw groove of the
cylinder block, and push in the seven upper bearings.

{b) Align the bearing claw with the claw groove of the
main bearing cap, and push in the seven lower bear-
ings.

HINT: A number is marked on each main bearing cap
to indicate the installation position.

PO3313
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/
L

.
Mark

1,2,3,5,6,or 7\*"“\}—/’
&=t

PRS0

4. INSTALL UPPER THRUST WASHERS
Install the two thrust washers under the No.4 journal
position of the cylinder block with the oil grooves
facing outward.

5. PLACE CRANKSHAFT ON CYLINDER BLOCK

6. INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS

A. Place main bearing cap and lower thrust washers on
cylinder block

(a) Install the two thrust washers on the No.4 bearing cap
with the grooves facing outward.

PO3ES3

(b} Install the seven main bearing caps in their proper
locations.
HINT: Each bearing cap has a number and front
mark.
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POAGG1

Front

Painted Mark

B.

(a)
(b)

(c)

(d)
{e)

(f)
(9)

{a)

Install main bearing cap boits

HINT:

e  The main bearing cap bolts are tightened in two
progressive steps (steps (b} and (d)).

e If any one of the main bearing cap bolts is broken
or deformed, replace it.

Apply a light coat of engine oil on the threads and
under the heads of the main bearing cap bolts.
Install and uniformly tighten the 14 bolts of the main
bearing caps in several passes, in the sequence
shown.

Torque: 74 N-m {750 kgf-cm, 54 {t.1bf)

If any one of the main bearing cap bolts does not meet
the torque specification, replace the main bearing cap
bolt.

Mark the front of the main bearing cap bolt with paint.

Retighten the main bearing cap bolts 90° in the nu-
merical order shown above.

Check that the painted mark is now at a 90° angle to
the front.

Check that the crankshaft turns smoothly.

Check the crankshaft thrust clearance.

(See step B on|page EG— ’[Zﬂ

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.
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{b) Using a piston ring compressor, push the correctly

. \/{, numbered piston and connecting rod assemblies into
/ each cylinder with the front mark of the piston facing
A forward.

8. INSTALL CONNECTING ROD CAPS

A. Place connecting rod cap on connecting rod

{a) Match the numbered connecting rod cap with the
connecting rod.

A {b) Install the connecting rod cap with the front mark

/ facing forward.

B. Install connecting rod cap nuts
HINT:
¢ The connecting rod cap nuts are tightened in two
progressive steps {steps (b) and (d)).
. If any connecting rod bolt is broken or deformed,
replace it.

Front Mark
(Protrusion)

{a) Apply a light of engine oil on the threads and under
the nuts of the connecting rod cap.

(bY Install and alternately tighten the nuts of the conne-
cting rod cap in several passes.
Torque: 48 N-m (490 kgtf.cm, 35 ft.1bf}
if any one of the connecting rod cap nuts does not
meet the torque specification, replace the connecting
rod bolt and cap nut as a set.

o (c) Mark the front of the connecting rod cap nut and bolt
Front é@)@ with paint.

Painted Mark
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Painted Mark

POM615

Seal Packing

POEE51

PO4630

{d)

(e)

(f)
(g)

(a)

(b)

(c)

Retighten the connecting rod cap nuts 90° as shown.

Check that the painted mark on the nut is at 90° angle
in relation to the mark on the bolt.

Check that the crankshaft turns smoothly.

Check the connecting rod thrust clearance.

(See step 2 on|page EG—138§)

INSTALL REAR OIL SEAL RETAINER

Remove any old packing (FIPG) material and be car-

eful not to drop any oil on the contact surfaces of the

retainer and cylinder block.

¢ Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing groove,

¢ Thoroughly clean all components to remove all
the loose material.

* Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the retainer as shown in the

illustration.

Seal packing:
Part No. 08826 — 00080 or equivalent

® Install a nozzle that has beencuttoa2a 2 — 3 mm
(0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

¢ Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

® |mmediately remove nozzle from the tube and
reinstall cap.

Install the retainer with the four bolts.

Torque; 20 N-m (200 kgf-cm, 14 ftIbf)
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POST ASSEMBLY

EG1K7 ~02

1. INSTALL OIL COOLER COVER AND OIL COOLER
Install 2 new gasket, oil cooler cover and oil cooler
with the ten bolts and two nuts.

Torque: 21T N-m {210 kgf-¢m, 15 ft.Ibf)

2. INSTALL LH ENGINE MOUNTING BRACKET
{a) Install the bracket with the four bolts.
Torque: 69 N.m (700 kgf-cm, 51 ft:lbf)

(b} Install the insulator with the nut.
Torque:; 72 N-m {730 kgf-cm, 43 ft-lbf)

PO4613
PO40O1Y 202493

3. INSTALL RH ENGINE MOUNTING BRACKET
(a) Install the bracket with the four bolts.
Torque: 69 N-m {700 kgf-cm, 51 ft-Ibf)

(b)Y install the insulator with the nut.
Torque: 72 N-m (730 kgf-em. 43 ft.Ibf)

70 Series

PO4612 N
PO4013 202494
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4. INSTALL PS PUMP

(a) Place a new O—ring to the pumnp.

(b) Install the pump with the two nuts.
Torque: 36 N-m (370 kgf-cm, 27 ft.Ibf)

5. INSTALL KNOCK SENSORS
Uing SST, install the two knock sensors.
SST 09816—30010
Torque: 37 N-m (380 kgf-cm, 27 ft-1bf)

6. INSTALL OIL FILTER UNION
Torque: 44 N-m (450 kgf-cm, 33 ft-1bf)

. INSTALL OIL FILTER

(a) Lubricate the filter rubber gasket with engine oil.

(b) Tighten filter until the gasket contacts seat of the
filter mounting, Then using SST, give it an additional
3/4 turn to seat the filter.

SS5T 09228—-44011

8. INSTALL TIMING CHAIN
(Fee page EG—128)

9. INSTALL CYLINDER HEAD
[See page EG—7Q or

10. REMOVE ENGINE STAND
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PO5524

1.
(a)

(b}

(a}
(b)

()
(d)

(e)

INSTALL DRIVE PLATE (A/T)
Install the front spacer, drive plate and rear plate on
the crankshaft.

Instalt and uniformly tighten the ten drive plate bolts
in several passes, in the sequence shown.
Torque: 100 N-m (1,000 kgf-cm, 74 ft.Ibf)

. INSTALL FLYWHEEL (M/T)

Inspect flywheel bolts
Using vernier calipers, measure the outside diameter
of the flywheel bolt.
Standard outside diameter:
10.3—-10.5 mm (0.406—0.413 in.)
Minimum outside diameter:
9.5 mm (0.374 in.}
If the diameter is less than minimum, replace the bolt.

Install flywheel bolts

HINT:

e  The flywheel bolts are tightened in two progres-
sive steps (steps (b) and (d}}.

e |f any flywhee! bolt is broken of deformed, re-
place it

Apply a light of engine oil on the threads and under

the heads of the flywhse! bolts.

Install and uniformly tighten the ten flywheel bolts in

several passes, in the sequence shown.

Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

If any one of the flywheel bolts does not meet the

torque specification, replace the fiywheal bolt.

Mark the flywheel bolt with paint.

Retighten the flywheel bolts 90° in the numerical

order shown above.

Check that the painted mark is now at a 90° angle to

(c).
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SERVICE SPECIFICATIONS
SERVICE DATA

EGOVT -0

Tune —up

Engine oil APl grade

Battery specific gravity

SG or better
1,256 — 1.27
(when fully charged at 20°C (68°F))

Protrusion height

Replacing temperature {Cylinder head side)

High—tension cord resistance Limit | 25 kQ per cord
Spark plug {Recommended spark plug) ND KisR—U
NGK BKRBEYA
Spark plug (Correct electrode gap) 0.8 mm (0.031 in.)
Alternator drive belt tension
New belt 11 — 15 mm {0.43 — 0.52 in.}
Used belt 15 — 20 mm (0.59 — 0.79 in.)
Alternatar drive belt tension with S57
New belt 33 — 57 kgf
Used belt 16 — 35 kgf
Valve clearance (Cold) Intake mm (0.006 — 0.010 in.)
Exhaust 0.25 — 0.35 mm (0.010 — 0.014in)
lgnition timing 3° BTDC @ idle
Idle speed 650 * 50 rpm
Idle CO concentration (General) 15 +05%
Fast idle speed {(G.C.C)) 900 rpm
Fast Idle speed (Others) 1,200 rpm
DP setting speed 1,800 rpm
TP setting speed 1,260 rpm
Compression at 250 rpm — STD 1FZ—FE 1,176 kPa (12.0 kgf/cm?, 171 psi) or more
pressure 1FZ—~F (Low octane modet) 800 kPa (9.2 kgf/em®, 131 psi) or more
(Others) 1,030 kPa (10.5 kaf/cm? 149 psi) or more
at 250 rpm — Limit 1FZ—FE 882 kPa {9.0 kgf/cm? 128 psi)
1FZ—F 785 kPa (8.0 kgf/cm? 114 psi)
Difference of pressure betweeneach cytinder 88 kPa {1.0 lgf/em?, 14 psi) or less
Intake at idle speed 63 kPa (473 mmHg, 18.6 in.Hg}
manifold
vacuum
Cylinder head Warpage — Cylinder block side (Limit) 0.15 mm (0.0059 in.)
Warpage — Manifold side (Limit) 0.10 mm {0.C038 in.}
Valve seat — Refacing angle {Intake) 30°, 45°, 75°
Valve seat — Refacing angle {Exhaust) 45°, 75°
Valve seat — Contacting angle 45°
Valve seat — Contacting width (Intake) 1.2 - 1.6 mm (0.047 — 0.063 in.)
Valve seat — Contacting width (Exhaust) 1.0 — 1.4 mm (0.039 — 0.055 in.)
Cylinder head bolt outside diametr STD 10.85 — 11.00 mm {0.4272 — 0.4331 in)
Limit 10.6 mm (0.417 in)}
Valve guide Inside diameter 7.010 — 7.030 mm (0.2760 — 0.2768 in.)
bushing Qutside diameter {for repair part) STD 11.492 — 11.513 mm (0.4524 — 0.4533 in))
0/3$ 0.05 11.642 - 11.563 mm (0.4544 — 0.4552 in,)

8.2 — 8.6 mm (0.323 — 0.339 in.}
80 — 100°C (176 —212°F)
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Valve Valve overall length 1FZ—FE
STD (intake) 98.4 mm (3.874 in.)
(Exhaust) 97.9 mm (3.854 in))
Limit {Intake) 97.9 mm (3.854 in.)
(Exhaust) 97.4 mm {3.835 in.)
Valve overall length 1FZ—F
STD (Intake) 98.7 mm (3.886 in.}
{Exhaust) 98,1 mm (3.862 in.)
Limit {Intake} 28.2 mm (3.866 in.)
{Exhaust) 87.6 mm (3.843 in.)
Valve face angl 44.5°
Stem diameter {Intake} 6.970 — 6.985 mm (0.2744 — 0.2750in.)
{Exhaust} 6.965 — 6.980 mm (0.2742 — 0.2748 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 1FZ—FE
STD 1.2 mm (0.047 in.}
Limit 1.0 mm {0.039 in)}
Margin thickness 1FZ—F
STD (Intake) 1.5 mm (0.059 in.)
(Exhaust) 1.4 mm (0.055 in.)
Limit 1.0 mm {0.039 in.)
Valve spring Deviation Limit 2.0 mm (0.079 in.)
Free length 43.94 — 4506 mm (1.7299 — 1.7740 in.}
Installed tension at 36.5 mm (1.437 in.) 214 ~ 238 N (21.8 — 24.2 kgf. 48.1 — 53.4 |bf)
Valve lifter Lifter diameter 33.966 — 33.876 mm {1.3372 — 1.3376 in}
Lifter bore diameter 34.000 — 34.021 mm (1.3385 — 1.3394 in.}
Oil clearance STD 0.024 - 0.055 mm (0.0009 — 0.0022 in.)
Limit 0.07 mm (0.0028 in.}
Manifold Warpage Limit 0.30 mm (0.0118 in}
Air intake 0.30 mm {0.0118 in.}
chamber Warpage Limit
Camshaft Thrust clearance STD 0.030 — 0.080 mm (0.0012 — 0.0031 in.)
Lirnit 0.10 mm {0.0039 in.}
Journal oil clearance 8TD 0.0025 — 0.062 mm (0.0010 — 0.0024 in}
Limit 0.10 mm {0,0039 in.}
Journa! diameter 26.959 — 26.87% mm (1.0614 — 1.0620 in.}
Citcle rcunout Limit 0.06 mm (0.0024 in.)
Cam lobe height STD 50.81 — 50.7t mm (1.9925 — 1.9965 in)
Limit 50.51 mm (1.9886 in.)
Camshaft gear backlash STD 0.020 — 0.200 mm (0.0008 — 0.0079 in.)
Limit 0.30 mm (0.0188 in.)
Camshaft gear spring end free distance 18.2 — 188 mm {0.717 — 0.740 in)})
Spark plug Protrusion 45,5 mm (1.791 in.)
tube
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Qil pump Thrust clearance 5TD 0.050 — 0.150 mm (0.0020 — 0.0059 in))
drive shaft Limit 0.30 mm (0.0118 in.)
gear
Chain and Chain elongation at {8 links Lirnit 146.6 mm {B.772 in.}
timing gear Crankshaft timing gear wear (w/ chain) Limit 126.0 mm (4,961 in.)
Camshaft timing gear wear (w/ chain) Limit B85.4 mm {2575 in.)
Chain Wear Limit 1.0 mm (0.039 in.)
tensioner
stipper and
vibration
damper
Cylinder block Cylinder head surface warpage Limit 0.05 mm (0.0020 in.)
Cylinder bore diameter STD (Mark 1) 100.000 — 100.010 mm (3.9370 — 3.9374 in}
{(Mark 2} 100.010 — 100.020 mm {3.9374 — 3.9378 in}
(Mark 3) 100.020 — 100.030 mm (3.9378 — 3.9382 in.)
Limit (STD) 100.23 mm (3.9461 in.)
(0/S 0.50) 100.73 mm (3.9658 in,)
Main bearing bolt outside diameter 3TD 10.85 — 11.00 mm (0.4271 — 0.4331 in))
Lirnit 108 mm (0417 In))
Piston and Piston diameter STD (Mark 1} 99.950 — 99,960 mm (3.9350 — 3.9354 in.)
piston ring {Mark 2) 99.960 — 98.970 mm (3.9354 — 3.9358 in.)
{Mark 3} 99.970 = 98.980 mm (3.9358 — 3.9362 in.)
0/5 0.50 100.450 — 100.480 mm (3.9547 — 3.9559 in.}
1.00 | 100.950 — 100.980 mm (3.9744 — 3.9756 in)
Piston oil clearance STD 0.040 — 0.060 mm {0.0016 — 0.0024 in.)
Piston ring groove c¢learance No.1 0.040 — 0.080 mm {0.0016 — 0.0031 in.)
No.2 0.030 — 0.070 mm {0,0012 — 0.0028 in.)
Piston ring end gap STD {No.1} 0.300 — 0,520 mm (0.0118 — 00,0205 in.)
{Na.2) 0.450 — 0.670 mm (0.0177 — 0.0264 in,)
(Qil 0.150 — 0.520 mm {0.0059 — 0.0205 in.)
Limit (No.1}) 1.12 mm (0.0441 in)}
(No.2) 1.17 mm (0.0461 in)
{0l 1.12 mm (0.0441 in.}

Piston pin installing temperature

80 — 90°C (176 — 194°F)
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Crank pin tape and out—of —round (Limit)

[ Connecting Theust clearance STD | 0.160 — 0.262 mm (0.0063 ~ 0.0103 in.)
rod Limit | ©0.362 mm (0.0143 in.}
Connecting rod bearing center wall thickness
STD {(Mark 2) 2.489 — 2.492 mm (0.0980 — 0.0981 in.)
STD (Mark 3) 2.492 — 2.495 mm (0.0981 — 0.0982 in.)
STD (Mark 4} | 2.495 — 2.488 mm (0.0982 — 0.0983 in.)
STD {(Mark 5) 2498 — 2501 mm (0.0883 — 0.0985 in.)
STD (Mark 6) 2501 — 2.504 mm (0.0985 — 0.0986 in.)
Connecting rod oil clearance
STD (STD} | ©.032 — 0.050 mm (0.0013 — 0.0020 in.)
(U/S 0.25) | 0.033 — 0.073 mm (0.0013 — 0.0029 in.)
Limit 0.10 mm {0.0039 in.)
Rod bending Limit per 100 mm (3.94 in.} 0.05 mm (0.0020 in.)
Rod twist Limit per 100 mm {3.94 in.) 0.15 mm (0.0059 in.}
Bushing inside diameter 26,008 — 26.020 mm (1.0239 — 1.0244 in.)
Piston pin diameter 26.000 — 26.012 mm (1.0236 — 1.0241 in.)
Piston pin oil clearance STD 0.004 — 0.012 mm (0.0002 — 0.0005 in.)
Limit | ©0.05 mm (0.0020 in.)
Connecting rod bolt outside diameter STD 8.40 — 8.60 mm (0.3307 — 0.3386 in.)
Limit 8.0 mm (0.315 in.)
Crankshaft Thrust clearance STD 0.020 — 0.0220 mm (0.0008 — 0.0087 in.)
Limit 0.30 mm (0.0118 in.)
Thrust washer thickness {STD) 2.440 — 2.490 mm (0.0861 — 0.0980 in)
(0/8 0.125) | 2503 — 2.553 mm (0.0985 — 0.1005 in.)
{0/S 0.250) | 2.565 — 2.615 mm (0.1010 — 0.1030 in.)
Main journal oil clearance STD (STD) 0.042 — 0.060 mm (0.0017 — 0.0024 in.)
(U/S 0.25) | 0.041 — 0.081 mm (0.0016 — 0.0032 in.)
Limit 0.10 mm (CG.0039 inJ)
Main journal diameter STD 68.982 — 69.000 mm (2,7158 — 2.7165 in.)
U/s0.25 68.745 — 68.755 mm (2.7065 — 2.7069 in,)
Main bearing center wall thickness
STD (Mark 2) | 2.489 — 2.492 mm (0.0980 — 0.0981 in.)
STD (Mark 3) 2.492 — 2,495 mm (0.0881 — 0.0982 in))
STD {Mark 4) 2,495 — 2.488 mm (0.0882 — 0.0983 in.)
STD {Mark 5) 2.498 — 2.501 mm (0.0983 — 0.0985 in.}
STD (Mark 6) 2.501 — 2,504 mm (0.0985 — 0.0986 in.}
Crank pin diameter STD 56,982 — 57.000 mm (2.2434 — 2.2441 in.)
U/s0.25 56.745 — 56.755 mm (2.2341 — 2.2344 in))
Circle runout Limit | 0.06 mm {0.0024 in)
Main journal taper and out—of —round (Limit) 0.02 mm {0.0008 in.)

0.02 mm (0.0008 in.)
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TORQUE SPECIFICATIONS

EGOVI - D4

Part tightened N-m kgf-om ft-lbf
Air intake connector x Cylinder head 20 200 14
Air intake connector x Carburetor 54 bb 48 in.Ibf
Distributor x Cylinder head 21 210 16
Throttie body x Air intake chamber 21 210 15
Spark plug x Cylinder head 20 200 14
Fuel filter x Intake manifold 21 210 15
intake manifold x Cylinder head 21 210 15
Heater inlet pipe x Intake manifold 21 210 15
EGR pipe x Cyiinder head 21 210 15
Cylinder head x Cylinder block (1st} 39 400 29
Cviinder head x Cylinder block (2st) Turn 80° Turn 80° Turn 90°
Cylinder head x Cylinder block (3rd) Turn $0° Turn 90° Furn 90°
Cylinder head x Timing chain cover 21 210 15
Camshaft beairng cap x Cylinder head 16 160 12
Camshaft timing gear x Camshaft 74 750 54
Chain tensioner x Cylinder head 21 210 15
Water by —pass outlet x Cylinder head 21 210 15
Engine hanger x Cylinder head 41 420 30
Exhaust manifeld x Cylinder head 39 400 29
Heat insulator x Exhaust manifold 19 195 14
PAIR reed valve x Cylinder head 20 200 14
Air pipe x PAIR reed valve 21 210 15
Air pipe x Exhaust manifold 21 210 15
Air pipe x Cylinder head 20 200 14
Heater pipe x Timing chain cover 21 210 15
Heater pipe x Cylinder head 20 200 14
Front exhaust pipe X Exhaust manifold 62 630 46
Intake manifold x Cylinder head 21 210 15
No.1 support bracket x Transmission 39 400 29
No.1 support bracket clamp bolt 19 195 14
Front exhaust pipe x No.3 front exhaust pipe 39 400 29
Fuel inlet hose x Fuel filter 29 300 22
Delivery pipe x Intake manifold 21 210 15
No.1 fuel pipe x Delivery pipe (Union bolt) 29 300 22
No.1 fuel pipe x Delivery pipe (Bolt) 20 200 14
No.1 fuel pipe x Fuel filter 29 300 22
Fuel return pipe x Intake manifold 20 200 14
Emission contrel valve set assembly x Intake manifold 20 200 14
Air intake chamber x Intake manifold 21 210 15
Qit dipstick guide x Intake manifold 20 200 14
Oil dipstick guide x No.1 oil pan 20 200 14
Heater inlet pipe x Air intake chamber 20 200 i4
EGR pipe x EGR valve 64 650 47
No.2 water by —pass pipe x Cylinder head 20 200 14
No.2 water by —pass pipe x Engine hanger 20 200 14
Water outlet x Cylinder head 21 210 15
Alternator bracket x Cvlinder head 43 440 32
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Distributor x Cylinder head 21 210 156
PS5 reservoir tank x Cylinder head 20 200 14
Qil jet x Cylinder block 20 200 14
Chain tensioner slipper x Cylinder block 69 700 51
Vibration damper x Cylinder block 20 200 14
Timing chain cover x Cylinder block 21 210 15
Drive belt idier pulley x Timing chain cover 43 440 32
Crankshaft pulley x Crankshaft 412 4,200 304
No.1 oil pan x Cylinder block (14 mm head bolt) 43 440 32
No.1 oil pan x Cylinder block (12 mm head bolt) 20 200 14
No.1 oil pan x Timing chain cover 20 200 14
No.2 oil pan x Ne.1 oil pan (Bolt) 7.8 80 89 in.-bf
No.2 oil pan x No.1 oil pan (Nut} 8.8 80 78 in.-lbt
Transmission housing x No.1 oil pan 72 730 53
Qil level sensor x No.1 oil pan 5.4 55 48 in.-Ibf
Radiator pipe x No.1 oil pan 21 210 15
A/C compressor bracket x No.1 oil pan 37 375 27
A/C compressor bracket x Cylinder block 37 375 27
A/C compressor x A/C compressor bracket 25 250 18
Water pump x Timing chain cover 21 210 15
Main bearing cap x Cylinder block [1st) 74 750 54
Main bearing cap x Cylinder block (2nd) Turn 90° Turn 90° Turn 90°
Connecting rod cap x Connecting rod (1st) 48 490 35
Connecting rod cap x Connecting rod (2nd) Turn 90° Turn 90° Turn 90°
Oil nozzle x Cylinder bracket 25 250 18
Rear ol seal retainer x Cylinder block 20 200 14
Qil cooler cover x Cylinder block 21 210 15
LH engine mounting bracket x Cylinder block 69 700 51
LH insulator x LH engine mounting bracket 72 730 43
RH engine mounting bracket x Cylinder block 69 700 51
RH insulator x RH engine mounting bracket 72 730 43
PS pump x Cylinder block 36 370 27
Knock sensor x Cylinder block 44 450 33
Qil filter union x Cylinder block A4 450 33
Drive plate x Crankshaft 100 1,000 74
Transmission x Cylinder block 72 730 43
Transmission x No.1 oil pan 72 730 43
Torque converter ¢iutch x Drive piate 55 550 41
A/T il cooler pipe x Union (Transmission) 34 350 25
Starter x Transmission 39 400 29
Frame crossmember x Frame 81 620 45
Frame crossmember x Engine rear mounting insulator 74 750 54
Engine front mounting insulater x Frame 74 750 54
Transfer under cover x Frame crossmember 28 280 21
Transfer shift lever x Transmission 18 185 13
Transmission shift lever assembly x Body 5.4 55 48 in.-lbf
Transmission control rod x Control shaft lever 13 130 9
front propeller shaft x Front differantiat 74 750 54
Front propeller shaft x Transfer 74 750 54
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Rear propeller shaft x Rear differential

88 900 65
Rear propeller shaft x Transfer 88 900 85
Stabilizer bar bracket mounting holt 18 185 13
Stabilizer bar x Axle carrier 25 260 19
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EFI SYSTEM
DESCRIPTION

EGis¢--02
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The EF! (Electronic Fuei Injection) system is composed of three basic sub—systems: Fuel, Air
Induction and Electronic Control Systems.

FUEL SYSTEM

Fuel is supplied under constant pressure to the EFI injectors by an electric fuel pump. The
injectors inject a metered quantity of fuel into the intake port in accordance with signals from the
ECU {(Electronic Control Unit).

AIR INDUCTION SYSTEM
The air induction system provides sufficient air for engine operation.

ELECTRONIC CONTROL SYSTEM

The 1FZ—FE engine is equipped with a TOYOTA Computer Controlled System (TCCS) which
centrally controls the EFI, ESA, ISC diagnosis systems etc. by means of a Engine Control Unit
(ECU)—formerly EFlI computer) employing a micrecomputer.
The ECU controls the following functions:

1. Electronic Fuel Injection (EFI)
The ECU receives signals from various sensors indicating changing engine operation conditions
such as;:
Intake air vofume
Intake air temperature
Water temperature
Engine speed
Acceleration / deceleration
Exhaust oxygen content etc.
The signals are utilized by the ECU to determine the injection duration necessary for an optimum
air—fuel ratio.

2. Electronic Spark Advance (ESA)
The ECU is programmed with data for optimum ignition timing under any and all operating
conditions. Using data provided by sensors which monitor various engine functions {engine
speed, coolant temperature, etc.), the micro computer (ECU) triggers the spark at precisely the
right instant.

3. Idle Speed Control (ISC)
The ECU is programmed with target idling speed values to respond to different engine conditions
(coolant temperature, air conditioning (A/C) ON/OFF, etc.). Sensors transmit signals to the ECU
which controls the flow of air through the by —pass of the throttle valve and adjust idle speed to
the target valuse.

4. Diagnosis
The ECU detects any malfunctions and abnormalties in the sensor network and lights a "CHECK”
engine warning light on the combination meter. At the same time, 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
trouble codes are referred to the later page.
(See Diagnostic Code Chrat in

5. Fail—S8afe Function
In the event of the sensor malfunction, a back —up circuit will take over to provide minimum
drivability, and the "CHECK" engine warning will illuminate.
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PREPARATION

SST (SPECIAL SERVICE TOOLS)
09268—41045  Injection Measuring Tool Set
%.:% ject! uring e
=t
e
© (09268—52010) Injection Measuring Attachment |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (90405_09015)N01Un,0n
=)
@))"
09268—45012 EFI Fuel Pressure Gauge
a s
NG
2 00631—-22020 Power Steering Hose Nut Fuel line flare nut
= = 14 x 17 mm Wrench Set
09816—30010  Cil Pressure Switch Socket Knock sensor
i 09842-30070 Wiring “F” EF} Inspection
09843—18020 Diagnosis Check Wire
/@

RECOMMENDED TOOLS

R

02082-00015

TOYOTA Electrical Tester

09200—-00010

Engine Adjust Kit

0925800030

Hose Plug Set

Plug for the vacuurn hosa, fuel
hose etc.
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EGOCH—-01

EQUIPMEMT
Graduated cylinder Injector
Carburetor cleaner Throttle body
Sound scope Injector
Tachometer

Torque wrench

Vacuum gauge

Soft brush | Throttle body
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1.

PRECAUTION

EG1A2—03

Before working on the fuel system, disconnect the
cable from negative (—) terminal of the battery.
HINT: Any diagnostic trouble code retained by the
computer will be erased when the battery terminal is
removed.

Therefore, if necessary, read the diagnhosis before
removing the terminal.

Do not smoke or work near an open flame when
working on the fuel system.

Keep gasoline away from rubber or leather parts.

EGI1U-07

MAINTENANCE PRECAUTIONS

Check Connector
[0 0

Tachometer

2066934

CHECK CGRRECT ENGINE TUNE—UP
{See page EG—11)

PRECAUTION WHEN CONNECTING GAUGE

Use battery as the power source for the timing light,
tachometer, etc.

Connect the tester probe of a tachometer to the ter-
minal IGE of the check connector.

IN EVENT OF ENGINE MISFIRE, FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

Check proper connection of battery terminals, etc.
Handle high—tension cords carefully.

After repair work, check that the ignition coil termi-
nals and all other ignition system lines are reconne-
cted securely.

When cleaning the engine compartment, be especially
careful to protect the electrical system from water.

PRECAUTIONS WHEN HANDLING OXYGEN SEN-
SORS
Do not allow oxygen sensor to drop or hit against an
object.
Do not allow the sensor to come into contact with
water.
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IF VEHICLE IS EQUIPPED WITH MOBILE
COMMUNICATION (HAM, CB, ETC.)

PO9454

1.

2.

1.

For vehicles with mobile communications systems
such as two — way radios and cellular telephones,
observe the following precautions.

Install the antenna as far as possible away from the
ECM, ECU and sensors of the vehicle’s electronic
systems.

Install the antenna feeder at least 20 cm (7.87 in.)
away from the ECM, ECU and sensors of the vehicle's
electronics systems. For details about ECM, ECU and
sensor locations, refer to the section on the applicable
component,

Do not wind the antenna feeder together with any
other wiring. As much as possible, also avoid running
the antenna feeder parallel with other wire harnesses.
Confirm that the antenna and feeder are correctly
adjusted.

Do not install powerful mobile communications sys-
tems.

EGOGM—06

AIR INDUCTION SYSTEM

Separation of the engine oil dipstick, oil filler cap, PCV
hose, etc. may cause the engine to run out of turn.
Disconnection, looseness or cracks in the parts of the
air induction system between the air flow meter and
cylinder head will allow air scution and cause the
engine to run out of tune.

EG1A3—08

ELECTRONIC CONTROL SYSTEM

Before removing EFl wiring connectors, terminals,
etc., first disconnect the power by either turning the
ignition switch OFF or disconnecting the battery ter-
minals.

HINT: Always check the diagnostic trouble code
before disconnecting the battery terminal.
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2.

o o

Lock Spring

FIOG92 FIO093

FI0094

(b)

FLO095 FIO096 200069

9.
(a)

When installing the battery, be especially careful not
to incorrectly connect the positive (+) and negative
{—) cables.

Do not permit parts to receive a severe impact during
removal or installation. Handle all EFl parts carefully,
especially the ECU.

Do not be careless during troubleshooting as there are
numerous transistor circutts and even slight terminal
contact can further troublles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to
prevent entry of water. Also, when washing the
engine compartment, prevent water from getting on
the EFl parts and wiring connectors.

Parts should be replaced as an assembly.

Care is required when pulling out and inserting wiring
connectors.

Release the lock and pull out the connector, pulling on
the connectors.

Fully insert the connector and check that it is locked.

When inspecting a connector with a volt/ohmmeter.
Carefully take out the water—proofing rubber if it is a
water— proof type connector.
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(b) Insert the test probe into the connector from wiring
side when checking the continuity, amperage or vol-
tage.

(¢) Do not apply unnecessary force to the terminal.

(d) After checking, install the water—proofing rubber on
the connector securesly.

FIO097 FIO038 200070

10. Use SST for inspection or test of the injector or its
wiring connector.
SST 09842—30070

F12353

EG15D-02

FUEL SYSTEM

1. When disconnecting the high fuel pressure line, a
large amount of gasoline will spill out, so observe the
following procedures:

(a) Put a container under the connection.

(b} Slowly loosen the connection.

(c) Disconnect the connection.

poGAs (d} Plug the connection with a rubber plug.

2. When connecting the flare nut or union bolt on the
high pressure pipe union, observe the following pro-

New cedures:

Gasket (Union Bolt Type)

(a) Always use a new gasket,

(b} Tighten the union boit by hand.

(c) Tighten the union bolt to the specefied torque.
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)

New Gasket

Fulcrum Length (Flare Nut Type)
(a) Apply a light coat of engine oil to the flare and tighten
the flare nut by hand.
(b) Using SST, tighten the flare nut to the specified
torque.
SST 09631—22020
Torque: 30 N-m (310 kgf-cm, 22 ft-Ibf)
HINT: Use a torque wrench with a fulerum length of
FI1664 30 cm (11.81 in.).
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New O-ring

Delivery Pipe

CORRECT

= - I
Grommet
o Injector
‘...-‘ A ’

~ WRONG

POG286

3.

(a)
(b)

(c)

Delivery Pipe

Injector

PO9142

(a)

(c)

Observe the following precautions when removing
and instaliling the injectors.

Never reuse the O—ring.

When placing a new O —ring on the injector, take care
not to damage it in any way.

Coat a new O-ring with spindle oil or gasoline before
installing —never use engine, gear or brake oil.

Install the injector to the delivery pipe and intake
manifold as shown in the illustration.

Check that there are no fuel leaks after performing
any maintenance on the fuel system.

Using SST, connect terminals +B and FP of the check
connector.

SST 09843—-18020

Turn the ignition switch ON.
NOTICE: D¢ not start the engine.

When the fuel return hose is pinched, the pressure
within high pressure line will rise to approx. 392 kPa
(4 kgf/cm? 57 psi). 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 as it may
cause the hose to crack.



ENGINE — EFI SYSTEM EG-187

{d) Turn the ignition switch OFF.

{e) Remove SST from the check connector.
SST 09843-18020
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DIAGNOSIS SYSTEM
DESCRIPTION

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 combination meter lights up.
By analyzing various signals as shown in the later table [Bee_page EG~—19@ the ECL) detects
system malfunctions relating to the sensors or actuators.

The self —diagnosis system has two modes, a normal mode and a test moode.

If a malfunction is detected when in the normal maode, the ECU lights up the “CHECK” Engine
warning light to inform the driver of the occurrence of a mailfunction. (For some codes the light
does not come on.) The light goes off automatically when the malfunction has been repaired. But
the diagnostic trouble code(s) remains stored in the ECU memory. The ECU stores the code(s)
until it is cleared by removing the EFI fuse with the ignition switch OFF.

The diagnostic trouble code can be read by the number of blinks of the "CHECK” Engine warning
light when TE1 and E1 terminals on the check connector are connected. When 2 or more codes
are indicated, the lowest number {code) will appear first.

If a malfunction is detected when in the test mode, the ECU lights up the "CHECK" Engine
warning light to inform the technician of the occurrence of a malfunction (except for code Nos.
43, 51 and 53). In this case, TE2 and E1 terminals on the check connector should be connected
as shown later. (| See page EG-—-192'.

In the test mode, even if the malfunction is corrected, the malfunction code is stored in the ECU
memory even when the ignition switch is OFF {except code Nos.43, 51 and 53}. This also applies
in the normal mede. The diagnosiic mode {normal or test) and the output of the "CHECK” Engine
warning light can be selected by connecting the TE1, TE2Z and E1 terminals on the check
connector, as shown later.

A test mode function has been added to the functions of the self —diagnosis system of the normal
mode for the purpose of detecting malfunctions such as poor contact, which are difficult to
detect in the normal mode. This function fills up the self —diagnosis system. The test mode can
be implemented by the technician following the appropriate procedures of check terminal

connection and operation described later. [See page EG— 199

EGZI-04
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EG2TN-01

F2.J80

=

I
!Il

</
N

“CHECK" I
engineg warning
light

engine warning
light

15481 !

P10440

206711

"CHECK” ENGINE WARNING LIGHT

1. The "CHECK” engine warning light will come on when
the ignition switch is placed at ON and the engine is
not running.

2. When the engine is started, the " CHECK"” engine
warning light should go off.

If the light remains on, the diagnosis system has
detected a malfunction or abnormality in the system.

EG122—-03

DIAGNOSTIC CODES OUTPUT
(Normal mode)

To obtain an output of diagnostic trouble codes,
proceed as follows:

1. [Initial conditions

(a) Battery voltage 11 V or more

(b) Throttle valve fully closed (throttle position sensor
IDL points closed)

(c}) Transmission in neutral position

{(d) Accessories switched OFF

(e} Engine at normal operating temperature
Turn the ignition switch ON. Do not start the engine.

POSIZY

Check Connector

3. Using SST. connect terminals TE1 and E1 of the check
connector.
SST 09843—-18020

Fi3762

4. Read the diagnostic code as indicated by the number
of flashes of the "CHECK"” engine warning light.
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‘ Diagnostic Codes @ae page EG—1 94|
No Malfunction _ .
{a} Normal System Operation (no malfunction)
0.26 ¢  The light will alternately blink ON and OFF at
ON ON ON ON 0.26 seconds intervals.
OFF OFF OFF
(Seconds)
0.26
F10284 260107
Code No.13 Code No. 31 {b] Malfunction Code Indication . ‘ . -
0.5 L] In the event of a malfunction, the light will blink
_ __( avery 0.52 seconds. The first number of blinks
ONONON  ONONGN ON will equal the first digit of a 2—digit diagnostic
OFF QFF trouble code and, after a 1.5 seconds pause, the
|.,__ 2nd number of blinks will equal the 2nd. if there
2:5 4.5 are two or more codes, there will be a 2.5 sec-
(Seconds) onds pause between each code.
PO1821 r0zEn

e  After all the codes have been output, there will be
a 4.5 seconds pause and they will all be repeated
as long the terminals TE1 and E1 of the data link
connector 1 are connected.

HINT: In the event of a number of trouble codes,

indication will begin from the smaller value and con-

tinue to the larger.

(c) (2 Trip Detection Logic)

tonaion decton 16t mey Wltancson dsseion (200 e Diagnostic code No. 25 use “2 trip detection logic”.
ttsmporaily recurded) {warning light lights up} With this logic, when a malfunction is first detected,
the malfunction is temporarily stored in the ECU
memory. If the same case is detected again during the

Driving patiern Oriving patern

s 16 SW 16 Sw 165w second drive test, this second detection causes the ”
ON OFF DN OFf . , . .
';____5&5«_«? _____ DT CHECK” engine warning light to light up.
b 1 The 2 trip repeats the same mode a 2nd time. (How-
Emsats ever, the ignition switch must be turned OFF between

the 1st time and 2nd time.) In the Test Mode, the
“CHECK” engine warning light lights up the 1st time a
malfunction is detected.
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B. After the diagnosis check, remove SST.
SST 0984318020
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(Test mode)

HINT:

e (Compared to the normal mode, the test mode has
high sensing ability to detect malfunctions.

e |t can also detect malfunctions in the starter
signal circuit, air conditioning signal and neutral
start switch signal.

®  Furthermore, the same diagnostic items which
are detected in the normal mode can also be
detected in the test mode.

To obtain an output of diagnostic trouble codes,

proceed as follows:

1. Initial conditions

(a) Battery voltage 11 volts or more

(b} Transmission in neutral position

(¢} Accessories switched OFF

(d) Engine at normal operation temperature

Check Connectar 2. First using SST, connect terminals TE2 and E1 of the
E1 check connector.
SST 09843—-18020
P09138 206713
3. Turn the ignition switch ON.
Flashing HINT: To confirm that the test mode is operating,
check that the "CHECK" engine warning light flashes
ON when the ignition switch is turned ON.
OFF | | , l I I , I , l I l | | | ] 4, Start the engine and drive the vehicle at a speed of 10
— |4_ km/h (6 mph) or higher.
0.131 Seconds 5. Simulate the conditions of the malfunction decribed
by the customer.
Fi3605 200820

£1 Check Connector 8. Using SST, connect terminals TE1 and E1 of the check
connector.
SST 09843—18020

7. Read the diagnostic code as indicated by the number
of flashes of the "CHECK"” engine warning light.
{See page EG—1984)

P09143
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8. After the diagnosis check, remove SST.

SST 08843—18020

HINT:

e The test mode will not start if terminals TE2 and
E1 are connected after the ignition switch is
turned ON.

®  The starter signal and vehicle speed signal will be
diagnosed by the ECU as malfunctions, and code
Nos.42 and 43 will be output, if the operation in

step 4 is not performed.

®  When the automatic transmission shift lever is in
the "D", "2, "L.” or "R" shift position, or when the
air conditioning is turn ON or when the accel-
erator pedal is depressed, code No.51 (Switch
condition signal) is output, but this is not abnor-
mal.

EG133-03

DIAGNOSTIC CODE CANCELLATION

1. After repair of the trouble area, the diagnostic code
retained in memory by the ECU must be cancelled out
by removing the EFI fuse (1BA) for 30 seconds or
more, depending on ambient temperature (the lower
the temperature, the longer the fuse must be left out)
with the ignition switch OFF.

FI5484 HINT:

o Cancellation can also be done by removing the
battery negative (—) terminal, but in this case,
other memory systems (clock, radio ETR etc.j will
also cancelled out,

¢ |f the diagnostic code is not cancelled out, it will
be retained by the ECU and appear along with a
new code in the event of future trouble.

e [|f it is necessary to work on engine components
requiring removal of the battery terminal, a check
must first be made to see if a diagnostic code has
been recorded.

2.  After cancellation, perform road test of the vehicle to
check that a normal code is now read on the "CHECK”
engine warning light.

If the same diagnostic code appears, it indicates that

the trouble area has not been repaired thoroughly.
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EG124-03

DIAGNOSIS INDICATION

(1) When 2 or more codes are indicated, the lowest number (code) will appear first.

{2) All detected diagnostic codes, except for code Nos.51 and 53 will be retained in memory by
the ECU from the time of detection until canceled out.

(3) Once the malfunction is cleared, the "CHECK" engine warning light on the combination meter

will go off but the diagnostic code(s) remain stored in ECU memory {except for code Nos.43,

51 and b3).

DIAGNOSTIC CODES

HINT:
If a malfunction is detected during the diagnostic code check, refer to the circuit indicated
in the table, and turn to the corresponding page.

EG27P-01

¢  Your readings may vary from the parameters listed in the table. depending on the instru-
ments used.
*1
"CHECK’’ engine
Number of p : *2
Code e . . warning light
CHECK™ enging System i i Troubl M
No. warning light Blinks Normal Test lagnosis rouble area emory
Mode Mode
— ﬂﬂm Normal — — No malfunctions detected. — —
Fl1604
No “NE* or “G17, “G2" signal » Distributor circuit
12 | | ||]| RPM Signal ON N.A. | to ECM within 2 seconds after . g;ﬁ;*but?f | cireuit o)
i i arter signal circui
cranking the engine. . BCU
FI1608
No ““NE'" signal is to ECU for 0.1 * Distributor circuit
3 ignai sec. or more when engine spee ¢ Distributor
3 RPM Sig ON ON h i d Distrib O
is above 1,000 rpm. « ECU
FI1607
AT o . ¢ Igniter and ignition coil
14 ..___] u UU U L Ignition ON N.A mosuéigssﬂgnilntionicg ?\;;Tne-s circuit L - O
Signal o put within 25'6 msec 9 » Igniter and ignition coil
. * ECU
FI1608
At normal driving speed {below 100
km/h and engine speed is above s
No.1 Oxygen 1,700 rpm), amplitude of oxygen : 8:"3:2 ::::g: cireunt o
va Sensor Signal sensor signal (OX1) is reduced to | , £AY
21 “ I ON ON between 0.35 — 0.70 V continu-
ously for 60 seconds or more,
No.1 Oxygen o * Oxygen sensor circuit
Sensor Heat- Qpen or short circuit in oxygen * Oxygen sensor O
Firecal er Signal sensor heater. (HT1} » ECU
L * Coolant temp. sensor
Coolant Open or short circuit in coolant cirouit
22 Hll l“ Temp. Sen- ON ON temp. sensor signal for 0.5 sec. * Coolant temp. sensor O
sor Signal or more, (THW) . ECU )
FIB10
Intake Air 3 Open or short circuit in intake air | ° Er]tak'et air temp. sensos
24 l ‘ H H . temp. sensor signal for 0.5 sec. ciraut
lsrmspiéf:l” ON ON or more. [THA) * intake air temp. sensor ©
FI1B11 = ECU

Y02808
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DIAGNOSTIC CODES (Cont’d)

*1
“CHECK'" englne
Number of f : *2
Cade | .. € . warning light
No. CHECK" engine Systam Diagrosis Trouble area Memory
warning light Blinks Mormal Test
Mode Mode
* Engine ground bolt loose
{1) Heated oxygen sensor output * Dpen in E1 circuit
at 2,000 rpm is tess than * Injector circuit
0.45 V for at least 90 se- ¢ Injector
%4 Air-Fue! Ratio conds when warmed up. Ap- ¢ Fuel line pressure
25 f NN | Lean ON ON plies only to code 25 and for * VAF meter O
Malfunction California models, excepting * PAIR system
high-altitude areas, * Heated oxygen sensor
*7 circuits
{2 trip detection logic) {1} — * Heated oxygen sensors
{3) * Ignition system
FI2562 * ECM
At normal driving speed (below 100
km/h and engine speed is above L
No. 2 Oxy- 1,700 rpm}, amplitude of heated | * Oxygen sensor circuit
gen Sensor oxygen sensor signal (0OX2) is | * Oxygen sensor
Signal reduced to between 0.35 - 0.70V | « ECU
*5 oM ON continuously for 80 seconds or O
28 | SJULJULHULINR more.
No. 2 Oxygen Open or short circuit in heated * Oxygen sensor circuit
Sensor Heat- oxygen sensor heater. (HT2) * Oxygen sensor
rlageg | ed Signal * ECU
When idle contacts are closed
Air Elow and engine speed is 1,500 rpm * Air flow meter circuit
31 I ; l ” I | Meter Signal ON QN or less, there is an open circuit in | * Air flow meter o
4 VC and VS signal or a short cir- * ECL
Fl1812 cuit between VS and E2.
. T L * Ajr flow meter circuit
Air Flow Open circuit in E2 or short circuit :
32 ’ “ “ ‘ [”l Meter Signal ON ON between VC and VS, : é&_lﬂow meter ©
Fl1813
Open or short circuit in Vaguum
Vacuum Sen- ;
35 Mmm h *3 sensor signal for 0.5 sec. or + ECU ¢}
sor Signal ON ON rore.
FI2689
Throttle Posi- .3 Open or short circuit in throttle * TP sensor circuit
41 “ l I | tioh Sensor ON ON positicn sensor signal for 0.5 * TP sensor O
Signal Sec. or more. * ECU
Fl1614
Vehicle No ""SPD’’ signal for 8 seconds * Vehicle spead sensor
) when engine speed 2,700 rpm or circuit
42 —‘—U—Lﬂ-ﬂ-—ﬂ-ﬂ— fgre;? g:ln OFF OFF morg and with vehicle not + Vehicle speed sensor O
9 moving. * ECU
FI1616
No ""STA" signal to ECYU until en- | * Ignition switch circuit
43 I I HI I“ “ | Starter Signal N.A. OFF gine speed reaches 800 rpm with | * Ignition switch X
vehicle not moving. * ECU
FI1616
No. 1 Knock No No. i Knock sensor signal to * Open or short in No. 1
Sensor Si £CU for 6 A h knock sensor circuit.
s2 | JUINNL NN 9 ON N.A. ) for 6 crank revolutions with | "™ ook sensor O
nal {front engine speed between 1,800 rpm
side) and 5,200 rpm looseness)
BE3935 : pm. . ECU




EG-196 ENGINE - EFI SYSTEM

DIAGNOSTIC CODES (Cont’'d)

*1
""CHECK'’ engine

Number of i i 2
Code : warning light *
""CHECK'" engine System : ;
No. warning light Blinks Normat Tost Diagnosis Trouble area Memory
Mode Mode
No knock control signal to ECU
Knock Con- for 12 crank revolutions with en-
s3 | JIUUULIUUL | trol Signal ON N.A. | gine speed between 1,800 rpm * ECU x
and 5,200 rpm,
BE3935
No. 2 Knock No No. 2 knock sensor signal to * Er?egkosre?\:z;té::cﬁiot. 2
55 W Sensor ECU for 6 crank revolutions with N Noo 2 knock sensor o
Signal ON N.A. engine speed between 1,800 rpm looseness]
{rear side} and 5,200 rpm.
BE3935 s ECU
+6 ECY ECU ; roui
81 |[MonnanaLL Communic ON NLA. g)rp;norlrel-ECﬂ circuit for 2 sec. » ECT1 circuit o
cation
POS304
ECT ECU . -
. Qpen in ESA1 circuit for 0.5 L
+8 -
83 | AL Communi ON N.A. sec.. after 0.5 sec. at idle. * ESA1 circuit O
cation
P304
ECT ECU . -
\ Open in ESAZ circuit for 0.5 -
*B6 -
84 | JUVUULINA NI S:{;r:um ON N.A. sec., after 0.5 sec. at idle. * ESA2 circuit ©
PO9204
ECT ECU . -
“6 N Open in ESA3 circuit for 0.5 P
85  |UUUIRLJUULUIL | Communi- ON NA | sec., after 0.5 sec. at idle. * ESAS circuit ©
cation
PC9304
* AJC switch circuit
* A/C switch
No “'IDL*" signal, *'NSW"" signal : Aé',C amplrfllgzl_ -
- ﬂﬂﬂm‘l ﬂ Switch Con- NA OFf | OF "AIC™ signal to ECM, with the | | Ilsvae';?&n cireuit %
dition Signal o DLC1 terminals E1 and TE1 con- . NSW
nected. + Acceleration pedal and
cable
FIB17 * ECU

V02810

REMARKS

*1: "ON" displayed in the diagnosis mode column indicates that the "CHECK” engine warning light is
lighted up when a malfunction is detected.

"OFF" indicates that the “CHECK” does not light up during malfuncticon is detected.

*2: """ in the memory column indicates that a diaghostic trouble code is recorded in the ECU
memory when a malfunction occurs. "X” indicates that a diagnostic trouble code is not recorded
in the ECU memory even if a malfunction occurs.

Accordingly, output of diagnostic results is performed with the ignition switch ON.

*3: The malfunction indicator lamp comes on if malfunction occurs only for California specifications.

*4: Codes No.21 and 25 are used only for Europe and Australia specifications.

*5: Code No.28 is used only for Europe specifications.

*6: Codes No.81, 83, 84, 85, are used only for ECT specifications.

*7: "2 trip detection logic” Eee page EG—1 Eﬂ
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(a) To simulate diagnostic code detecting condition after diagnostic code is recorded.

(b} To check that the malfunction is corrected when the repair is completed, confirming that
diagnostic code is no longer detected.

Code No.| 21, 28 | Oxygen Sensor Circuit

Malfunction: Deterioration of Oxygen Sensor

(Vehicle speed) .
@ Detection
80 km/h (S0 mph) {—— = e ———1
64 km/h {40 mph)j—————~=~——— e ——— — — — T
Idling {z.-x '}
G Sw OFF "3 min, D1 = 2 min, (Time)

Disconnect the EFf fuse {15 A) for 10 seconds or more, with ignition swith OFF,

Initiate test mode:  Connect terminals TE2 and E1 or Check Connector with ignition switch
OFF.

Start the engine and warm the engine up with all accessory switches OFF.
After the engine is warmed up, let it idie for 3 minutes.

Accelerate gradually and maintain at approximately 1,500 rpm, or within the 1,300 to 1,700
rpm range. Turn the A/C ON, and drive in ’D"’, upshift appropriately. Shift carefully so
that the engine speed would not fall below 1,200 rpm. Depress the accelerator pedal gradu-
ally and maintain a steady speed to avoid engine braking.

(8 Maintain the vehicle speed at 64 — 80 km/h (40 — 50 mph).
@ Keep the vehicle running for 1 — 2 minutes after starting acceleration.
HINT:  If any malfunction is detected, the malfunction indicator lamp will light up during step @
NOTICE: If this procedure is not strictly followed, you cannot detect the matfunction.

@O O

Y0211
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DIAGNOSTIC CODE DETECTION DRIVING PATTERN (Cont’d)

Purpose of the driving pattern.

(a) To simulate diagnostic code detecting condition after diagnostic code is recorded.

{(b) To check that the malfunction is corrected when the repair is completed, confirming that
diagnostic code is no longer detected.

Code No. 25 Air-Fuel Ratio Lean Malfunction

Malfunction: Open or Short in Oxygen Sensor

(Engine speed) @

4,000 rpomf—————————————

2,000 rpmp———————————
Idiing —'-@]r '}?
IG SW OFF T S .

Disconnect the EF! fuse (15 A} for 10 seconds or more, with ignition switch OFF.

Initiate test mode: Connect terminal TE2 and E1 of Check connector with ignition switch
OFF.

Start the engine and warm the engine up, with all accessory switches OFF.

After the engine is warmed up, let it idle for 3 minutes.

Accelerate rapidly to 4,000 rpm three times.

Maintain 2,000 rpm for 80 seconds,

tf a malfunction is detected, the “"CHECK'’ engine warning light will light up during step

20006 ®0

X

NOTICE: If this procedure is not strictly followed, you cannot detect the malfunction.

V02812



ENGINE — EFI SYSTEM

EG-199

DIAGNOSIS CIRCUIT INSPECTION

EG127-03

- . ECU
Ignition Switch
gnitl GAUGE  ~CHECK'’engine warning light
AM1 10A ;
1G1 IGN: b
AMI
50A _AM?2 7.5A
G2
EFi
15A
OO -
AMT AM2 MAIN EFI Main Relay
FL § @FL FL
1.258 0.3P 2.0L
£l 0
gy |
jejama
TET Lt U
slenls/m]
g Check Connector
) ) PDB297
Does ‘‘CHECK’’ engine warning light come YES
. . . System normal.
on when ignition switch is at ON?
NO
Does "CHECK" engine warning light come Check wiring between
: . YES OK nother
on when ECU terminal W is grounded to the ECU terminal E1 and body 'é(r:yua
body? ground. '
| NO | BAD
Check bulb, fuse and wiring between ECU .
. . Repair or replace.
and ignition switch.
BAD
Repair or replace.
Does “CHECK’’ engine warning light go off YES
when the engine is started? System normal.
NO
Check wiring between ECU and “"CHECK"’ BAD .
. ; . -+~ Repair.
engine warning light.
e
Is there diagnostic code ocutput when check NO | Check wiring betweer'.' ECU terminal TE1 andﬂ
connector terminals TE1 and E1 connected? check connector terminal TE1, and ECU terminal
E1 and check connector terminal E€1.
| ves (o
Does ““CHECK" engine warning light go out NO Further . ired Try another
after repair according ta malfunction code? uriner repatr required. ECU.

YES

l?ystem oK }

{ Cancel out diagnostic code.

YOZB13



EG-200 ENGINE — EFI SYSTEM

TROUBLESHOOTING W/VOLT,OHMMETER
(A/T)

HINT:
e The following troubleshooting procedures are designed for inspection of each separate system,
and therefore the actual procedure may vary somewhat. However, troubleshooting should be
performed while referring to the inspection methods described in this manual.
Before beginning inspection, it is best to first make a simple check of the fuses, H—fuses, fusible
links and the condition of the connectors.
& The following troubleshooting procedures are based on the supposition that the trouble lies in
aither a short or open circuit within the computer.
e [f engine trouble occurs even though proper operating voltage is detected in the computer
connector, then it can be assumed that the ECU is faulty and should be replaced.

EGOGE—0a

EGOGA—03

YA EFlI SYSTEM CHECK PROCEDURE
g.ﬁ? 7 Lock PREPARATION
"‘f‘/.. = {a} Disconnect the connectors from the ECU.

[0 "\ ' (b) Remove the locks as shown in the illustration so that

g\ the tester probe(s} can sasily come in.
‘ xS NOTICE: Pay attention to sections "A” and "B" in the

Lock > - illustration which can be easily broken.
“B" F12904 (¢) Reconnect the connectors to the ECU.

(d) Using a voltmeter with high impedance (10 kQ/V
minimum), measure the voltage at each terminal of
the wiring connectors.

HINT:

¢  Perform all voltage measurements with the con-
nectors connected,

®  Verify that the battery voltage is 11 V or more
when the ignition switch is in "ON" position.

Voltmeter

Of

O
(&)

PQ1264 704559




ENGINE — EFl SYSTEM EG-201

EQOGE ~d

ECU Terminals {For A/T)

Symbot Connection Symbol Connection Symbol Connection
*+ |NO.2 HEATED OXYGEN
EO1 POWER GROUND — HTZ2 SENSOR
EQOZ2 |POWER GROUND E11 |ECU GROUND —
#10 (INJECTOR (No.1) TE1 Check Connector STA |{NSW SWITCH
#30 |INJECTOR {No.3) TE2 |Check Connector NSW |IGNITION SWITCH
#20 |INJECTOR {(No.2) KNK1 |NO.1 KNOCK SENSOR NEO |ECT ECU
E1 ECU GROUND KNK2 {NO.2 KNOCK SENSOR -
#40 [INJECTOR (No.4} OX1 |[NO.1 OXYGEN SENSOR VA |ECT ECU
iIGT [IGNITER 0X2 |[NO.2 OXYGEN SENSOR ECT1 |ECT ECU
PV VSV FOR EVAP THW |WATER TEMP. SENSOR SPD | VEHICLE SPEED SENSOR
EGR* VSV FOR EGR OX + |OXYGEN SENSORS ECTZ JECT ECU
AS* [VSV FOR AS THA |AIR FLOW METER A/C A/C AMPLIFIE
VSV FOR FUEL PRESSURE
FPU CONTROL IDL |[TP SENSOR ECT |ECT ECU
1ISC VALVE
AIR FLOW METE -
ISC1 {No.1 Motor Coil) VS R
VTA |TP SENSOR ESA1 |ECT ECU
ISC VALVE
I5C2 (No.2 Motor Coil) VEC | TP SENSOR B
— E2 |SENSOR GROUND . ESAZ2 |ECT ECU
ISC VALVE "CHECK" ENGINE
1S G ST
3 {No.3 Motor Coil) © |DISTRIBUTOR w WARNING LIGHT
— NE [DISTRIBUTOR ESA3 [ECT ECU
ISC VALVE
isC4 (No.4 Motor Coil) — M-REL | EFI MAIN RELAY {COIiL)
IGF IGNITER G1 DISTRIBUTOR STP |STOP LIGHT SWITCH
FPR [|FUEL PUMP RELAY — BATT {BATTERY B+
VF2 [Check Connector G2 |DISTRIBUTOR IGSW [ IGNITION SWITCH
#50 [INJECTOR (No.5) — +B1 [} EFI MAIN RELAY
VF1 [Check Connector — +B [EFI MAIN RELAY
NO.1 OXYGEN
#60 |INJECTOR {No.6 *
CTOR {No.6} HT1 SENSOR Only for Europe.

ECU Terminals

JULT U LUt U0 u U LU L

KsClisc|isc KK
E0+ | x topr 2o stk | as | 5C ECIISCISC  pog Lrso lrso 1| P ox e mafvs bed oo / HTIHTA faraneo] va lspogac w [ dourr]s 69
KMK|
EEOZ 130 €3 Jio[ecaler 16F fvea fvet entfreafi¥oxafox JoL ez [ne |61 faz biswd # [ESTIEC T ecr [FSA Ei"ﬁ,‘ stefdo [0
L 1 — e e T . g

PO1399

wzgts



EG-202 ENGINE — EFl SYSTEM

EG270-0!

ECU Wiring Connectors Voltage (For A/T)

No. Terminals Condition STD voltage (V) | See page
BATT - E1 —
IG SW — E1
1 . - 9 — 14 EG-203
VAR —E1 | e on 23]
+B
+B1 Bl
IDL — E2 Throttle valve open 9-14
VCC — EZ — 45 — 55
2 Throttle valve fully closed 03— 0g [ES:204
VTA — E2 {Throttle opener must be cancelled first) ) ’
IG SW ON
Throttle valve fully open 3.2 —-4.9
VCC — E2 - 45 — 5.5
Measuring plate fully closed 3.6 -45
3 VS _ E2 Measuring plate fully open 0.2 - 056 IEG-208|
Idling 1.2~ 2.4
3,000 rpm 0.8 - 1.3
4 #10 - E01 115 sw oN 9-14 |[EG-209
#60 EQ2
5 THA — E2 G SW ON Intake air temp. 20°C {68°F) 0.5 — 3.4 EG-210
6 | THW —E2 Engine coolant temp. 80°C {176°F) 0.2 -1.0 |EG211]
7 STA — E1 | Cranking 6 or more G-212
8 IGT — ET |Idling Pulse generation m
ISC1 i
9 { —Et |IGSWON 9—14 qEG-214
ISC4
10 W — E1 No trouble {malfunction indicator lamp light off) and engine 9 - 14 G215
running
ECM Terminals
£01 |k 0w 204 40§ 1PV | AS 'S\lc '520 '5;3 IS‘C el rsoleso TE1 nlnr jox 1fnamTHal vs bed oe HTIHTE fsta neolvalsrb ALK Slw F?EL saTr]+B1
Eoz|v 30| £1 |iT{EGR[PY 1oF | vr2 v a1 |vea{*¥foxzjox 1oL Mrale2| [ne{cr]cz sl / [ESTIEST (crl‘s"f;‘ iy el P
L - r . L U 7 -
PG1399

Y0315



ENGINE — EFI SYSTEM EG-203

No. Terminals Trouble Condition STD voltage
BATT — E1 | No voltage - 9-14V
IG SW - E1
! M-REL - E1 | No woltage 1G SW ON 9 —14V
+B (+B1} — E1

EFI ECL

£EF[ Main Relay

= POIG52

* BATT — E1

[@ There is no voltage between ECU terminals BATT and E1.

@ Check that there is voltage hetween ECU terminal BATT
and body ground.

NO oK

POO782

@ Check wiring between ECU terminal ET and
body ground.

OK BAD
Try another ECU. Repair or repiace.
Voltmeter| =
Check fuse and fusible link. BAD Replace.
CK
o PROTET
Check wiring between ECU BAD Renal I
terminal and battery, enair or replace.

Ohmmeter =

OL

8]

700739

V02816



EG-204 ENGINE — EFI SYSTEM

® *1G SW - E1

) There is no voltage between ECU terminals IG SW and E1.
{IG SW ON)

|

@ Check that there is voltage between ECU terminal IG SW
and body ground. (IG SW ON)

NO oK
POOTE0 Check wiring between ECU terminal E1 and body ground.,
| ox | BAD
Try another ECU, Repair or replace.

Check fuses, fusible link and igni- BAD
tion switch,

Replair or replace.

® * M-REL — E1

@ There is no voltage between ECU terminals M-REL and E1.
(1IG SW ON)

@ Check that there is voltage between ECU terminal M-REL and
body ground. {(IG SW ON}

NO | ok
P00758 Check wiring between ECU terminal E1 and body ground.
oK BAD
Try another ECYU. Repair or replace.

Voltmeter : PR S
\r% WW Check EFI main relay and wiring Bao [
QR harness.{Bee page EG-274)
0 lok
[ Try another ECU.

4 POOYSY

¥0z317



ENGINE — EFI SYSTEM EG-205

@ ° +8B (+B1) — E1

ECU @ There is no voltage between ECU terminals +B (+B1) and
E1. {IG SW ON)
Voltmeter—= {

O}

@ Check that there is voltage between ECU terminal +B
{(+B1}) and body ground. (IG SW ON]

ol NO 0K
Check wiring between ECU terminal E1 and body ground.
PO1284 OK BAD
Try another ECU. Repair or replace.
Check fuse, fusible link and wiring | BAD .
h Repair or replace.
Voltmeter arness.
E oK
Q)
O Check EFI main relay. BAD
b Replace.
!Sfae [3@5355 Ez;-:!; :m
OK
Fo1z283 Refer to M-REL — E1 trouble section.

V02818



EG-206 ENGINE — EFI SYSTEM

No. Terminals Trouble Condition STD voltage

IbL — E2 Throttle valve open 9—-14V

VCC — E2 — 45 - 556V

2 No voltage (G SW ON Throttle valve fully closed
{Throttle opener must be 03 -08YV
VTA — E2 cancelled first)

Throttle valve fully open 3.2—-49YV

ECU

TP Sensor {':BB”

E2
(E21)
1oL
VTA
vCC
E1

-

PQ3419

! « DL -E2

@ There is no voltage between ECU terminals IDL and E2.
{iG SW ON) {Throttle valve open)

|

@ Check that there is voltage between ECU terminal +B
{+B1) and body ground. {IG SW ON}

NC oK

Check wiring between ECU terminal €1 and body
PO0T756

ground.
OK BAD
Try another ECU. [Repair or replace. |
Refer to No.1. BAD Repair |
See page EG-203 ™| nepalr or replace.
OK
P01264 @ Check TP sensor. BAD
|See page EG-ZSHB
@ BAD oK
. Check wiring between
TP Sensor Repair or replace TP sensor. ECU and TP sensot

OK

Try another ECU.

P09282

v02819



ENGINE — EFI SYSTEM

EG-207

O]

ECU

VCC”

Voltmeter

PO755

Ohmmeter

@

TP Sensor

vC

VTA
IDL

E2

P(9282

e VC -E2

{1G SW ON)

@ There is no voltage between ECU terminals VCC and E2.

l

body ground. 1G SW ON}

Check that there is voltage between ECU terminal +B (+B1) and

; OK {No
@ Check TP sensor. Refer to No.1.
See page EG-203
} BAD i OK
. Check wiring between ECU and TP
Repair or replace.
sensor.
} OK ; BAD

|Try another ECU. 1

| Repair or replace wiring.

* VTA - E2

{IG SW ON}

@ There is no specified voltage at ECU terminals VTA and E2.

POO754

p!
ECU VCC
[«]=]=} [«]3]
Voltmeter
d E2
O: o
o
POO755
®
TP Sensor
Ohmmeter vC
VTA
1 [DL

I E2

POB282

;

E2. {IG SW ON}

@ Check that there is voltage between ECU terminals VCC and

‘ NO
Refer to VCC — E2
trouble section,

§ OK

OK

Check TP sensor.

@ |See page EG—25§D

BAD

Repair or replace.

} OK

Check wiring between ECU and
TP sensor,

BAD

Repair or replace.

| oK
lTry another ECU,

Y2820




EG-208 ENGINE — EFI SYSTEM

No. Terminals Trouble 7 Condition STD voltage
VCC — E2 — 45 — 55V

VS — E2 IG SW ON Measuring plate fully closed 35—-45V

3 VS — E2 No voltage Measuring plate fully open 0.2 -05b6V
VS — E2 ldling 1.2 —-24V

VS — E2 3,000 rpm 08 —-13V

E2
§ VS
VG

Air Flow Meter

FI6032

@ There is no voltage between ECU terminals VCC or VS and
@ E2. (IG SW ON}

@ Check that there is voltage between ECU terminal +B (+B1)
and body ground. {IG SW ON}

Voltmeter
O

OK NO

Refer to Na.1
PGO753

lCheck wiring between ECU terminal E1 and body ground. J
OK BAD
Voltmeter
@ Check Air Flow meter. Reba |
Eec pace EG-267] epair or replace.
BAD OK
PO1263 Replace Air Check wiring between ECU and Air
Flow meter. Flow meter.
Air Flow Meter OK BAD
{[a — ‘?.?m”] |Try another ECU. J lRepair or replace.
Ohmmeter re =
vVC Ezg XVS
Fan s
Fi1283

V2821



ENGINE — EFI SYSTEM EG-209

No. Terminals Trouble Condition §TD voltage
#10 EO1
4 ! — No voltage 1IG SW ON 9 -14V
#60 EO2
ECU
lgnition Switch (—1
AM2 i
IG2
AMZ
FL Injector
0.3P
No.6
. 4 | No. #60
No.1[No.2|No.3 |No.4 | No.5 §28
#40
H 456
1
Battery e #28
EO1
EQ2

PO9298

@ @ There is no voltage between ECU terminals # 10 ~ #60 and
EG1 and/or EQ2. {IG SW ON)

Check that there is voitage between ECU terminal #10 ~

Voltmeter \:”:. @ # 60 and body ground.
NO oK
#30 #40 #50 Check wiring between ECU terminal EOT and/or EQ2

POOT52 and body ground.
OK BAD
| Try another ECU. [ l Repair or replace.
Check fusible link and ignition BAD .
O_o ! switch. Repair or replace.
e #30 #40 #50
Voltmeter oK
po0764 ©) Check resistance of each injector.
S$TD resistance: Approx. 13.8 0
Ohmmeter  (3) OK BAD

Replace injector.

Check wiring between ECU terminal | BAD
#10 ~ #60 and battery.

Repair or replace.

Injector

POIL35




EG-210 ENGINE — EFI SYSTEM

No. Terminals Trouble Condition S$TD voltage
5 THA — E2 No voltage IG SW ON Intake air temperature 20 °C (68 °F) 05 —-34V
Intake Air Temp. Sensor ECU

+B
(+B1}
©E2
—a THA
{Air Flow Meter) [_4 E1
S

FI3672

@ There is no voltage between ECU terminals THA and E2.
@ i1G SW ON)

Check that there is voltage between ECU terminal +8 (+B1}
® and body ground. (IG SW ON)

OK NO

Refer to No.1

POOTA1 Eee page EG-203

(Check wiring between ECU terminal E1 and body ground. l

OK BAD

Check Intake air temp. sensor. .
@ Repair or replace.

bEE page -20d)
BAD 0K
Replace Air Flow Check wiring between ECU and In-
PO1263 meter. take air temp. sensor.
oK BAD
Air Flow Meter @ _
m o [Try another ECU., ] IRepalr or replace.
ey
Ohmmeter - = i=
E2

THA
FI1253

jutzccexs



ENGINE — EFI SYSTEM

EG-211

No. Terminals

Trouble

Condition

$TD voltage

6 THW — E2

No voltage

IG SW ON

Engine coolant temperature 80 °C (176 °F) 0.2 -10V

ECU
Water Temp. Sensor £+B {+B1)
lTHW S THW
E2

QE2 {E21}

>E1

S

FI3572

@ {1G SW ON])

There is no voltage between ECU terminals THW and E2.

Voltmeter

P0O740

@ Check that there is voltage between ECU terminal +B (+B1)
and body ground. {IG SW ONJ

oK

NO

Refer to No.1

See page EG-203

ICheck wiring between ECU terminal E1 and body ground.

oK

BAD

@ ee page EG-279

Check Water temp. sensaor.

Repair or replace.

FO1263

Water Temp.
Sensor

Ohmmeter

POIBS7

BAD

OK

Replace Water temp.
sensor.

Check wiring between ECU and
ECT sensor.

OK BAD

/

lTry another ECU.

| IRepair or replace.

w2824




EG-212

ENGINE — EFI SYSTEM

POO749

PCR739

No. Terminals Trouhle Condition STD voitage
8 STA -E1 No voltage Cranking 6 V or more
ECU
Ignition Switch )
AM1 Neutral Start Switch
—~ STA
AM1
50A

AM1

FL

1.26B STA (Terminal 50)

Y
Battery To Circuit Opening Relay L
El
= =
PQ7S70
There is no voltage between ECU terminals STA and E1.
@ {IG SW START)
OK Check wiring between ECU
Voltmeter Check'starter = terminal STA and ignition switch
operation. terminal ST1,
BRAD oK BAD

Repair or replace.

@

Check wiring between ECU terminal E1 and
bedy ground.

OK BAD

I Try

another ECU, l IRepair or replace.

Check H-fuse, fusible link, battery,
wiring, ignition switch and neutral

start switch.

BAD | Repair or replace.

Voltmeter

Terminal 50

Starter

PO9619

OK

heck that there is voltage at starter terminal 50.

C
® {IG SW START) STD voltage: 6 V or more

oK

NO

Check starter.

Check wiring between ignition
switch terminal ST1 and starter
terminal 50,




ENGINE — EF| SYSTEM EG-213

No. Terminals Trouble Condition STD voltage
8 IGT — E1 No voltage tdling Palse generation
ECU
ignition Switch Y

Igniter Tachometer

IGF
IGT

E1

PD4541

@ @ There is no voitage between ECU terminals IGT and E1.
{Idling}

i

@ Check that there is voltage between ECU terminal IGT and
body ground (Idling)

Voltmeter =7

Lo}
OI§ NO oK
Check wiring between .
o (3 ECU terminal E1 and BAD _ | Repair or
body ground. replace.
OK
Try another ECU.

Check fusible link and ignition BAD .
. Repair or replace.
switch,

4 PDS361 OK

@ [ Check distributor (See IG section) l—gﬁ— Repair or replace.

OK

Ohmmeter

A | Check wiring between ECU and | BAD ,
E1 W battery, Repair or replace.

N

0Q Q0

oK

Check igniter. {See IG section) BAD Repair or replace.

P0Q739




EG-214 ENGINE — EFI SYSTEM

No. Terminals Trouble Condition STD voltage
9 1SC1~I1SC4—E1 No voitage IG SW ON 9 — 14V
EF1 Main Relay ISC Valve ECU
EF!
15A
a
MAIN
FL rr
2.0L
-
Battery :
4
) ) POI301
ISC2 @ @ There is no voltage between ECU terminals 1ISC1 ~ ISC4 and
— ISC3 E1.{IG SW ON})
IS(:1 ///|S(:4 Ec:nn

00000!

[*] oo 10 000
Voltmeter
E1 W }“j/ W
e}
O OK NO

+]C
0|

® Check that there is voltage between ECU terminal +B {+B1)
and body ground {IG SW ON)

POG746 Refer to No. 1

Check wiring between ECU terminal E1 and body ground.

Voltmeter
1 OK BAD
O
O.g ) Gheck ISC valve. Repair or replace.
7 BAD OK
P(1263
Replace ISC Check wiring between ECU and EF!
@ valve main relay.
£ h’
ISC Valve oK BAD
Try another ECU. Repair or replace.

Battery

P0O8352

V02827
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ENGINE — EFI SYSTEM EG-215

No. Tarminals Trouble Condition STD voltage

jon indi light off} and
10 W — E1 No voltage No trouble (malfunction indicator lamp lig }

. g — 14V
engine running.

ECU

SR

GAUGE
To Ignition :LOAC ) { W
Switch {IG1) Malfunction
Indicator
Lamp

Combination Meter -[— E1

R

Fio728

0] There is no voltage between ECU terminals W and E1,

y {Idling)
Voltrmeter ) ghgck that éhere is voltage between ECU terminal W and
= ody ground.
O
@ NO oK
O
POOT4S ©) Check wiring between ECUterminal E1 and
body ground.
@ OK BAD
ECU . w
oonongoadndao rA—— Try another ECU. Repair or replace.
Voltmeter
O:Z Check GAUGE fuse (10A) and malfunction
9) indicator lamp.
OK BAD
4 PO0744
Repair or replace,
Fuse blows again

Check wiring between ECU BAD Repair or replace.

terminal W and fuse.

PO0739

Y0zg28



EG-216

ENGINE — EF] SYSTEM

No.1 Oxygen Sensor

ECU
s

Check Connector

CD B VFE1 v

@ TE1 11'51

0 0 el
< OX +
Oxygen Sensor
e ARk e (O
IHT‘I
To EFI Main Relay == +B (+B1})
‘(ET
PO9365
@ [@ There is no voltage between ECU terminals VF1 and E1. l

| Check that there is specified voltage between ECU terminal VF 1 and body ground. l

NO oK
| Check wiring between ECU terminal E1 and body ground. I
CK BAD
I Try another ECU. ] I Repair or replace. ]

i

PO1660 l Chack for air suction of air into exhaust system.

BAD Repair air suction. }

oK

Check Connector

Check Connector

1

§ Check for air leak from air induction system.

BAD Repair air laak. I

oK

[ Check spark plugs.

BAQ Repair or replace, I

OK

[ Check distributor and ignition system.

BAQ Repair or replace. l

OK

Eheck fuel pressure.

IE&.Q-I Repair or replace. ]

oK

[ Check injectors.

Iﬂn—l Repair or replace. l

ssT Voltmeter

CK

Bl

I Check air fiow meter, BAD Repair or replace. l
O+ v
- oK
==
]@ Check operatin of oxygen sensor. ]ﬁ—l System normal. l
1 BAD
Check wiring between oxygen sensor and ECU ﬂ).l Repair wiring. ’
connectors.
POI137 oK
PO3141

] Repair oxygen sensor.




EG-218 ENGINE — EFI SYSTEM

TROUBLESHOOTING W/VOLT,OHMMETER
(M/T)

HINT:

e The following troubleshooting procedures are designed for inspection of each separate system,
and therefore the actual procedure may vary somewhat. However, troubleshooting should be
performed while referring to the inspection methods described in this manual.

e Before beginning inspection, it is best to first make a simple check of the fuses, H—fuses, fusible
links and the condition of the connectors.

e The following troubleshooting procedures are based on the supposition that the trouble lies in
aither a short or opan circuit within the computer.

e If engine trouble occurs even though proper operating voltage is detected in the computer
connector, then it can be assumed that the ECU is faulty and should be replaced.

EG2IR-3!

EG278--01

“A EFI SYSTEM CHECK PROCEDURE
>
et = 7 Lock PREPARATION
? "/n N (a) Disconnect the connectors from the ECU.
s N A 3 {b)} Remove the locks as shown in the illustration so that
g ~\\ YN the tester probe(s) can easily come in.
‘ . = ' NOTICE: Pay attention to sections “A” and "B” in the
Lock > - illustration which can be easily broken,
“B" F12944 (¢} Reconnect the connectors to the ECM.

(d) Using a voltmeter with high impedance (10 kQ/V
minimum), measure the voltage at each terminal of
the wiring connectors.

HINT:

¢  Perform all voltage measurements with the con-
nectors connected.

e  Verify that the battery voltage is 11 V or more
when the ignition switch is in "ON” position.

Voltmeter

OE

Of
O
O

PO1340




ENGINE — EFl SYSTEM EG-219

EGI?T-01

Engine ECU Terminals (M/T}

Symbol Connaction Symbol Connection Symbol Connsction
EO1 POWER GROUND NE DISTRIBUTOR THA INTAKE AIR TEMP, SENSOR
VACUUM SENSOR
EO2 POWER GROUND GO DISTRIBUTOR VCC THROTTLE POSITION SENSOR
#10 INJECTOR IGF IGNITER V] AIR FLOW METER
#20 INJECTOR PV VSV FOR EVAP VTA THROTTLE POSITION SENSOR
#30 INJECTOR STA STARTER RELAY HT 1 OXYGEN SENSCOR
E1 ENGINE GROUND NSW NEUTRAL START SWITCH E2 SENSOR GROUND
iISC1 ISC VALVE #50 INJECTOR IGSwW IGNITION SWITCH
#40 INJECTOR 60 INJECTOR -
ISC2 ISC VALVE VF1 CHECK CONNECTOR STP STOP LIGHT SWITCH
IGT IGNITER E11 SENSOR GROUND SPD SPEED SENSOR
I1SC3 ISC VALVE TE2 CHECK CONNECTOR -
- TE1 CHECK CONNECTOR AC A/C AMPLIFIER
ISC4 ISC VALVE axi1 OXYGEN SENSGR M-REL EFl MAIN RELAY

- KNK 1 Neo. 1 KNOCK SENSOR -
VSV FOR FUEL PRESSURE

FPU XYGEN S
CONTROL oxX+ OXYG ENSOR BATT BATTERY
FPR FUEL PUMP RELAY KNK2 No. 2 KNOCK SENSOR w WARNING LIGHT
G1 DISTRIBUTOR THW WATER TEMP, SENSOR +B1 EFl MAIN RELAY
THROTTLE POSITION
G2 DISTRIBUTOR +
DL SENSOR B EFE MAIN RELAY
£01[ ol sso|isciscapscascqlrru] o1 [ ne [1arfsralaso] - Jver]rezoxtfox srrmirial vs Jursl boswlste] /1M feard e
jeozf#20| €1 | pa0f 167 ren| G2 e Pvivswlreo [ [E1afTer{NKIREKE oL fveclvra) ez sp| Asc w|+e
' el o S L —J o

PO1821
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ECU Wiring Connectors Voltage (M/T)

No. Terminals Condition STD voltage (V) | See page
BATT — E1 —
IG SW — E1
1 . — g -14 EG-221
+B
+g1 ~ F
IDL — E2 Throttle valve open 9 -~ 14
VCC — E2 - 45 ~ 55 IFgooa
2 Throttle valve fully closed 03 — 0.8
VTA — E2 {Throttle opener must be cancelled first) ’ ’
G swW ON Throttfe valve fully open 3.2 — 4.9
vCC - E2 - 46 — 5.5
Measuring plate fully closed 3.5 — 45
3 Measuring plate fully open 0.2 - 0.5 EG-226
VS — E2 9p Y op
Idling 1.2 — 2.4
3,000 rpm 0.8 — 1.3
#10 EO1
4 § - IG SW ON 9 — 14 EG-227
EQ2
#60
5 THA — E2 IG SW ON Intake air temp. 20°C (68°F} 0.5 — 3.4 |Egi—228|
6 THW — E2 Engine coolant temp. 80°C (176°F) 0.2 -10 FEG-229 |
7 8TA — E1 |Cranking 6 or more EG-230
8 IGT — E1 |[ldiing Pulse generation {|EG-231
1SC1
9 y — E1 IG SW ON 9 — 14 EG-232
ISC4
10 W — E1 lr\ll-l%;c:iz;ble {malfunction indicator lamp light off} and engine 9 — 14

ECM Terminals

eo1| 1o} k30| 'SC | 'SF| 'S0 '5E {rrul o3 | ne | iar[sTal#s0|  fvFrfTEZjoX X HTHWITHAY VS (HTT AT g B S Y
02| #20( £1 |#40] 16T rpr| Gz | GO ov uswfdsc| fER1]TEY K';”‘ "g" 1oL jvee| vral E2 sPD| aic w|+8
—r y r— = e 5 —

POtB21

V02836
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No. Terminals Trouble Condition S§TD voltage
BATT — E1 | No voltage — 9-—-14V
IG SW — E1
1
M-REL — E1 | No voltage IG SW ON 9 —-14V
+B {+B1) — E1
EFI ECU
15A
O~O

EFl Main Relay

Ignition Switch
162

PO16E2

” @ *BATT —E1

ECU BATT (D There is no voitage between ECU terminals BATT and E1.

Dpaguaoccroglnooggan oaoaoy
] [w]e]

Voltmeter £\ Al

@Check that there is voltage between ECU terminal BATT and
El W W body ground.
O:s

0000
U

NO 0K
£01165

@ Check wiring between ECU termina!l E1 and body
ground.

OK BAD
]
Try another ECU Repair or replace.
Voltmeter
©
Oz
g Check fuse and fusible link. BAD ! Replace.
% PO1186 OK
Check wiring between ECU BAD Repai |
[ i ¥ s Y 5ol terminai and battery. epair or replace.
Ohmmeter A A—rt
»7/ W
_g Et
Of——

PO1167

VO2E3T
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[O) * 1G SW — E1

ECU IG SW 1 N @ There is no voltage between ECU terminals |G SW and E1.
= (IG SW ON)
Voltmeter
\\‘% @ Check that there is voltage between ECU terminal IG SW and body
ground. {IG SW CN)

@ E NO OK

P10499 Check wiring between ECU terminal E1 and body ground.
OK BAD
Try another ECU. Repair or replace.
Voltmeter | ([ i
iE W V (.?heck fuses, fusible link and igni- | BAD Replair or replace.
O+ P }' tion switch,
(&

0] * M-REL — E1

@ There is no voltage between ECU terminals M-REL and E1.
(IG SW ON)

Voltmeter ‘lvv

E1

@ Check that there is voltage between ECU terminal M-REL and body
ground. {IG SW ON)

Q

Os D NO l oK

P10501 Check wiring between ECU terminal E1 and body ground.
oK BAD
@ Try another ECU, Repair or replace.
Voltmeter 7
V Check EFI main relay and wiring BAD
O > m Replace.
O+ I harness. See page E(-
OK

Try another ECU.

P10502
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@ * +B(+B1} — E1

@ There is no voltage between ECU terminals +B (+B1)
and E1. G SW ON}

!

@ Check that there is voltage between ECU terminal +B
{+B1) and body ground. (IG SW ON)

NO oK

Voltmeter

Check wiring between ECU terminat E1 and body ground.J

PO1340 OK l BAD
Try another ECU. Repair or replace. |
Check fuse, fusible link and wiring | BAD .
Repair or replace.
harness.
OK

Check EFI main relay. BAD
: Replace.

} oK

7 poiesn Refer to M-REL — E1 trouble section.
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ENGINE — EFI SYSTEM

No. Terminals Trouble Condition STD voltage
iDL — E2 Throttle valve open 9—14V
VCC — E2 — 45 — 55V
2 No voltage IG SW ON Throttle valve fully closed
{Throttle opener must be 03-08V
VTA — E2 cancelled first)
Throttie valve fully opan 3.2-49YV
ECU
+B
TP Sensor (+BY)
E2
ESL {SE”
I8 VTA
VCC
E1
— S
PO1419
* IDL - E2
® ® There is no voltage between ECU terminals iDL and E2.
ECU (IG SW ON) (Throttle valve open}
Voltmeter NE— U @ Check that there is voltage between ECU terminal +B {(+B1}
and body ground. {IG SW ON)
.
\O; 2 NO oK
=
Check wiring between ECU terminat E1 and body
P1183
ground.
0K BAD
ITry another ECL, I IRepaTr or replace. ]
Voltmeter
Refer to No.1. BAD R . |
———C o7 epair or replace.
OK
1
PO1341 7 ® Check TP sensor. BAD
@ BAD OK

Check wiring between
ECU and TP sensar.

TP Sensoar Repair or replace TP sensor,

OK

Try another ECU.

P08282

Vozea0
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EG-225

* VCC - E2

® {IG SW ON)

There is no voltage between ECU terminals VCC and E2.

l

and body ground. {IG SW ON)

Check that there is voltage between ECU terminal +B {+B1}

Qs [ox ['no
O
Check TP sensor. Refer to No.1.
O rrrrazem
PO1182
| BAD 1 oK
@ |Repair or replace. | | Check wiring between ECU and TP sensor. |
} oK ; BAD
TP Sensor Repair or replace
Ohmmeter ve Try another ECU, wiring.
VTA
DL
I E2
P09282
*« VTA -E2
ECU @ @ There is no specified voltage at ECU terminals VTA and E2.
cobnooopRoR 000 0o o oooo "G sw ON)
Voltmeter —— L
_ ® Check that there is voltage between ECU terminals VCC and
O_O VTA E2 E2. {IG SW ON)
7
9 L NO oK
Refer to VCC — E2
trouble section.
P01181
| OK
Check TP sensor. BAD Repal
@ See page EG-250 epair or replace.
} OK
Voltmeter Check wiring between ECU and BAD Repai |
TP sensor. epair or replace.
O% Jox
ITry another ECU.
PO1182
®
TP Sensor
Ohmmeter Ve
VTA
O
O- - DL
) E2

P02282

w2841
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S~

No. Terminals Trouble Condition STD voltage
VCC — E2 — 45 — 55V
VS — E2 IG SW ON Measuring plate fully closed 35 —-45YV
3 VS8 — E2 No voltage Measuring plate fully open 0.2 -05V
VS — E2 Idling 1.2 — 24V
VS — E2 3.000 rpm 08 - 13V
Afr Flow Meter
FI6032
. . @ @ There is no voltage between ECU terminals VCC or VS and
E2. IG SW ON})
ECU VvCC VS
rI Check that there is voltage between ECU terminal +B (+B1)
Voltmeter A \W @ and body ground. (IG SW ON}

OK

NO

Refer to No.1

Ecepage FTEI7T)

lCheck wiring between ECU terminal E1 and body ground. ]

OK BAD
Check air flow meter, Repai |
©) Eo T TT0 epair or replace.
BAD OK
]
PO1341 Replace air Check wiring between ECU and air
flow meter. flow meter.
OK BAD

Air Flow Meter

{[:l S o ?t:.] [TTV another ECU. J l Repair or replace.
Ohmmaeter - e
o VC[/E2 Vs
@) y ",
©)
Fl1283

V02842
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No. Terminals Trouble Condition STD voltage

#10  EO1
4 ¢ - No voltage IG SW ON 9— 14V
460 EO2

ECU

Ignition Switch ’_T

G2

Injector

No.1|[No.2| No.3 | No.4 |No.5

T 3
QO NWIDB O
N=OO0O0O00

[

PO9298

@ @ There is no voltage between ECU terminals #10 ~ #60
and EO1 and/or E02. (IG SW ON)

ECU
® Check that there is voltage between ECU terminal #10 ~
Voltmeter : # 60 and body ground.
1
S !
Oilo #30 #40 #60 NO oK
= Check wiring between ECU terminal EO1
PO1178 and/or E02 and body ground.
OK BAD
@
Try another ECU, | IRepair or replace.
= Check fusible link and ignition BAD Repair :
Qlé_J ¥30440 ¥60 switch. epair or replace.
0K
bo1178 7 @ Check resistance of gach injector.
STD rasistance: Approx. 13.8 {
Ohmmeter (@) OK BAD
'

Replace injector. —l

Check wiring between ECU terminal | BAD ,
#10 ~ #60 and battery. Repair or replace.

Injector

PO9535

w2643
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No. Terminals Trouble

Condition

STD voltage

5 THA — E2 No voltage 1G SW ON

Intake air temperature 20 °C {68 °F) 05 —-34V

Intake Air Temp. Sensor ECU
I +B
{+B1)
; E2 SE2
THA STHA

{Air Flow Meter)

—+

FI6030

PO1177

4 PO1341

FI3572
. There is no voltage between ECU terminals THA and E2.
® {IG SW ON}
Check that there is voltage between ECU terminal +B
Vaoltmeter {+B1) and body ground. {IG SW ON)
CK NO

Refer to No.1

Air Fiow Meter @

Ohmmeter
E2
o THA
O
11253

lCheck wiring between ECU terminal E1 and body ground.

OK

BAD

Check Intake air temp. sensor.

@ hee page -Z268

Repair or replace.

BAD OK
Replace air flow Check wiring between ECU and
meter, Intake air temp. sensor,
oK BAD
rTry another ECU. ] lRepair or replace.

V02544
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No. Terminals Trouble Condition STD voltage

6 THW — E2 No voltage 1G SW ON | Engine coolant temperature 80 °C (176 °F) 0.2 -10V

ECU
Water Temp. Sensor t(+B {+B1)
| 1THW STHW
E2 OE2 (E21)
YE1
= e/

F13672

@ There is no voltage between ECU terminals THW and E2.
{iG SW ON)

1
@ Check that there is voltage between ECU terminal +B
{+B1} and body ground. (1IG SW ON)

Voltmeter
5 oK NO
- |
|
O+8 Refer to No.1
PO1176
lCheck wiring between ECU termina! E1 and body ground. I
Voltmeter OK BAD
) @ Check water temp. sensor. Repai |
O;C @ epair or replace.
O
BAD OK
7 po1341 Replace water temp. Check wiring between ECU
sensor. and ECT sensor.
~ @ 0K BAD
Water Temp. |Try another ECU. l IRepair or replace. I

Sensor

Ohmmeter

PO1657

V02845
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No. Terminals Trouble Condition STD voltage
7 STA — E1 No voltage Cranking 6 V or more
ECU
Ignition Switch [ )

AM1
—o STA
ST

STA (Terminal 50)

Y
To Circuit Opening Relay

_ L1

P10503

@ There is no voltage between ECU terminals STA and E1.
{IG SW START)

%

oK Check wiring between ECU

Check starter o terminal STA and ignition

Voltmeter

operation. switch terminal ST1.
O-é’ BAD oK BAD
+ 8»—-‘
Repair or replace.
PC1175
@ Check wiring between ECU terminal E1 and
body ground.
oK BAD
Ohmmeter ITry another ECU. I I Repair or replace.
O
Ol
5 Check H-fuse, fusible link, battery, BAD
wiring, ignition switch and neutral start Repair or replace.
switch.
’ PO1167 oK
) Check that there is voltage at starter terminat 50,
Voltmeter @ (IG SW START) STD voltage: 6 V or more

OK NO

Terminal 50

Check wiring between ignition
Check starter. switch terminal ST1 and
starter terminal 50.

PO3615

Y0285
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No. Terminals Trouble Condition STD voltage
8 1IGT — E1 No voltage Hdilng Palse generation
ECU
Ignition Switch e,

Igniter Tachometer

< IGF
IGT

E1

PO4541

® ® There is no voltage between ECU terminals IGT and E1.
ECU {idiing)
Voltreter @ Check that there is voltage between ECU terminal IGT and
body ground (ldling)
CH
\Q;O NO oK
O]
Check wiring between .
PO 174 ® ECU terminal E1 and BAD_| Repair or
0 body ground. replace.
OK
Try another ECU.
Cheack fusible link and ignition BAD .
switch. Repair or replace.
4 PO1173 OK
Check distributor {See IG section) BAD Repair or replace.
i
| ’ oK
Check wiring between ECU and BAD .
battery. Repair or replace.
OK
Check igniter. (See IG section) BAD Repair or replace.
73 PO1167

2847



EG-232 ENGINE — EFI SYSTEM

No. Terminals Trouble Condition STD voltage
9 ISC1~ISC4—E1 No voltage iIG SW ON 9-14V
EF1 Main Relay ISC Valve ECU
EFI
15A

Battery

P09301

@ @ There is no voltage between ECU terminals ISC1 ~ ISC4 and E1.
{IG SW ON}
Check that there is voltage between ECU terminai +B (+B1)
Voltmeter @ nd body ground. IG SW ON)
O3 g OK NO
+|OH
O
P10498 Refer to No.1.
{pee page EG-221]
Check wiring between ECU terminal E1 and body ground.
Voltmeter
oK BAD
O
o ® Check ISC valve. Repair or replace.
BAD QK
2 PO1341
Replace ISC Check wiring between ECU and EF|
p N ® valve. main relay.
ISC Valve i oK BAD
] I
o Try another ECU. Repair or replace.
B1 53 A
S1 54 @ ©
S22 Battery
POR352

w2848
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No. Terminals Trouble Condition STD voltage
10 W — E1 No voltage No !:roubla {(malfunction indicator lamp light off) and 9 14V
engine running.
ECU

ﬁ
GAUGE .__@
e 10A
To Ignition P~ W

Switch (IG1) ‘CHECK'’ Engine
Warning Light

Combination Meter -l-—‘ E1

R

Flo728

® There is no voltage between ECU terminals W and E1.
{1dling)

@ Check that there is voltage between ECU terminal W and
body ground.

NO 0K
PO1171 ® Check wiring between ECU terminal E1 and
body ground.
OK BAD
b
Voltmeter Try another ECU. Repair or replace.
O,
Of——
© Check GAUGE fuse (10A) and malfunction
indicator lamp.
7 OK BAD

PO1170

Repair or replace.

Fuse blows again

Check wiring between ECU BAD Repair or replace.

terminal W and fuse,

4 PO11&7

V02849
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Oxygen Sensor

Check Connector

ECU

To EF1 Main Relay -——

P08365

ECU VF1
gunnuuunoan DBUDBD Dancn
Voltmeter A A
E1 W W
® 19
+ Ot
1o

PO1EBO

I@ There is no voltage between ECU terminals V

F1 and E1. |

I Check that there is specified voltage between ECU terminal VF1 and body ground, —l

NO OK
| Check wiring between ECU terminal E1 and body ground. ]
OK BAD

l Try ancther ECU.

| I Repair or replace. l

Check Connector

PQ9137
PO

1 Check injectors.

[ Check for air suction of air into exhaust system. BAD Repair air suction. l
oK

[ Check for air leak from air induction system. ]—ELQ—D—I Repair air leak. ‘
oK

[ Check spark plugs. BAD Repair or replace. ]
oK

| Check distributor and ignition system, J_BAD_‘ Repair or replace. ‘
OK

l Check fuel pressure. BAD Repair or replace. I
oK

BAD

Repsir or replace. I

OK

| Check air flow meter.

I.B_AP—I Repair or replace. ]

OK

I@ Check operation of axygen sensor.

Iﬂ—l System normal. ]

BAD

Check wiring between oxygen sensor and ECU
connectors.,

—w—l Repair wiring. I

OK

, Repair oxygen sensor.
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EG-235

FUEL PUMP
SYSTEM CIRCUIT

EGOGY -00

EFI EFl Main Relay
15A +B ECU |
ignition Switch
IGN E M-REL
IG2 7.5A -
ST1 Check
Connector
FP
+B
Circuit o8]
Opening
+B | Relay +82 FPR

Neutral Start

Switch

Relay

STALEY [FC

Fuel Pump Switch
(Air Flow Meter)

et

Fue! Pump

PR

Fuel
Pump
Resistor

Fuel
Pump-

ECU

BATT

+B
+B1

M-REL
IGsw

> FPR

206689

(a)
connector,

SST 09843-18020

(b)

ON—VEHICLE INSPECTION

1. CHECK FUEL PUMP OPERATION
Using SST, connect terminals +B and FP of the check

Turn the ignition switch ON.
NOTICE: Do not start the engine.

EGIAS—04
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(c) Check that there is pressure in the hose from the fuel
filter.
HINT: At this time, you will hear fuel return noise.
If there is no pressure, check the following parts:
¢  Fusible links (MAIN 2.0L, AM2 0.3P)

Fuses (EFl 15A, IGN 7.5A)

EFl main relay

Fuel pump

ECU

Wiring connections

{d) Turn the ignition switch OFF.

(e) Remove SST.
SST 09843—18020

2. CHECK FUEL PRESSURE

{a) Check that the battery voltages is above 12 volts.

(b) Disconnect the cable from the negative (—) terminal
of the battery.

{c} Remove the union bolt and two gaskets, and discon-
nect the No.1 fuel pipe from the delivery pipe.

HINT:
e  Put a suitable container or shop towel under the
delivery pipe.

® Slowly loosen the union bolt.

(d) Install the No.t fuel pipe and SST (pressure gauge) to
the delivery pipe with three new gaskets and SST
{union bolt).

SS8T 09268—45012
Torque: 29 N-m {300 kgf-cm, 22 ft-lbf)
{e) Wipe off any splattered gascline.

/Z/ Fuel Inlet Pipe
N

PO3347
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PO9349

(f)

(9)

(h)

(i}

Using SST, connect terminals +B and FP of the check
connector,

SST 09843—18020

Reconnect the battery negative (—) cable.

Turn the ignition switch ON.

Measure the fuel pressure.
Fuel pressure:
265—304 kPa (2.7 —3.1 kgf/cm?, 38—44 psi)
If pressure is high, replace the fusl pressure regulator.
If pressure is low, check the following parts:
e  Fuel hoses and connections
Fuel pump
Fuel filter
Fuel pressure regulator
Fuel pume relay
Fuel pump resistor
Injectors

Remove SST from the check connector.
SS8T 09843—-18020
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265 — 304 kPa
Plug

L Disconnect

POY34S

(k)
(1)

(m)

(n)

(p)

147 kPa
or more

For & Minutes
After Engie Stops

(@)

(r}

(s)

()
(u)

Start the engine.
Disconnect the vacuum sensing hose from the fuel
pressure regulator, and plug the hose end.
Measure the fuel pressure at idle.
Fuel pressure:
265—304 kPa {2,7~-3.1 kgf/cm?. 38—44 psi)

Reconnect the vacuum sensing hose to the fuel pre-
ssure regulator.
Measure the fuel pressure at idle.
Fuel pressure:
206—255 kPa (2.1 —2.6 kgf/cm?, 31—37 psi)
If pressure is not as specified, check the vacuum
sensing hose and fuel pressure regulator.
Stop the engine.

Check that the fuel pressure remains as specified for B
minutes after the engine is stops.
Fuel pressure:

147 kPa (1.5 kgf/em®, 21 psi) or more
If pressure is not as specified, check the fuel pump,
pressure regulator and/or injector.
After checking fuel pressure, disconnect the battery
negative (—) cable and carefully remove SST to pre-
vent gasoline from splashing.
SST 09268—45012
Reconnect the No.1 fusl pipe to the delivery pipe with
two new gaskets and the union bolt.
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)

Reconnect the cable to the negative (—) terminal of
the battery.
Check for fuel leakage.
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Ohmmeter

Or

CQOO

@ @

Battery

PO9279

A.

EG2IV-3

FUEL PUMP INSPECTION

Inspect fuel pump resistance
Using an ohmmeter, measure the resistance between
the terminals 5 and 6.
Resistance {Cold):
0.2 -3.00
If the resistance is not as specified, replace the fuel

pump.

Inspect fuel pump operation

Connect the positive (+) lead from the battery to

terminal 6 of the connector, and the negative (—) lead

to terminal 5. Check that the fuel pump operates.

NOTICE:

. These tests must be performed quickly {within 10
seconds) to prevent the coil from burning out.

L Keep the fuel pump as far away from the battery as
possible.

L Always perform switching at the battery side.

If operation is not as specified, replace the fuel pump.
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oD1—-07

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fue! Pump Bracket

% Non-reusable part

R &
- t
1 | &
| @ 0
|
! Hose
: Fuel Sender
.- clip—3 )
Fuel Pump

Rubber Cushion —Z2

# Ciip u—@@ Fuel Pump Fitter

POG3E7

EG1BE-01

FUEL PUMP DISASSEMBLY

1. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Pull off the lower side of the fuel pump from the pump
bracket.

{b) Disconnect the fuel pump cennector.

(c) Disconnect the fuel hose from the fuel pump, and
remove tthe fuel pump.

(d) Remove the rubber cushion from the fuel pump.

2. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Using a small screwdriver, remove the clip.
{b) Pull out the pump filter.
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3. REMOVE FUEL SENDER GAUGE FROM FUEL PUMP
BRACKET

(a) Remove the three screws and diconnect the lead
wires from the pump bracket.

(b) Remove the three screws and sender gauge.

EQQDI—06

FUEL PUMP ASSEMBLY

1. INSTALL FUEL SENDER GAUGE TO FUEL PUMP
BRACKET
(@) Install the sender gauge with the three screws.

(b) Connect the three lead wires to the pump bracket with

the screws as shown.
2. INSTALL FUEL PUMP FILTER TO FUEL PUMP
Install the pump filter with a new clip.

3. 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) Install the fuel pump connector.

{d) Install the fuel pump by pushing the lower side of the
fuel pump.
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FUEL FILTER
ON—VEHICLE INSPECTION

INSPECT FUEL PRESSURE
(See step 2 onpage EG—235)

COMPONENTS FOR REMOVAL AND
INSTALLATION

EG1A8-02

~
~
~
21 (210, 15} [

Fuel Filter

I — -

L

¢ Gasket

® Gasket

)

Fuel Inlet Hose

[N-m (kgf-cm, ft-Ibf)] : Specified torque
4 Non-reusable part oo
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EG-243

FUEL PRESSURE REGULATOR

Vacuum Sensing Hose

— ~

Fuel Pressure Regulator ‘ - VsV
’
=)

—

%
AL

Fuel Return Hose

g\

ON—VEHICLE INSPECTION

INSPECT FUEL PRESSURE
(See step 2 on page EG —236)

COMPONENTS FOR REMOVAL AND
INSTALLATION

EGODS 04

EG1AC—02

VVacuum Sensing Hose

Fuel Pressure Regulator &
6%\ Fuel Return Hose
/ ¢ O-Ring

@-m tkgf-cm, ft-lbf)l
% Non-reusable part

: Specified torque

POAsE4
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1.

2.

PO3133

1.
(a)

(b)

(c)

(d)

(e)

FUEL PRESSURE REGULATOR REMOVAL

DISCONNECT VACUUM SENSING HOSE FROM
FUEL PRESSURE REGULATOR

DISCONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR

HINT: Put a suitable container or shop towel under the
pressure regulator.

REMOVE FUEL PRESSURE REGULATOR
Loosen the lock nut, and remove the fuel pressure
regulator.

EGTAE—03

FUEL PRESSURE REGULATOR
INSTALLATION

INSTALL FUEL PRESSURE REGULATOR

Fuily loosen the lock nut of the fuel pressure regula-
tor.

Apply a light coat of gasoline to a new O—ring and
install it to the fuel pressure regulator.

Thrust the fuel pressure regulator completely into the
delivery pipe by hand.

Turn the fue! pressure regulator counterclockwise
until the outlet faces in the direction indicated in the
illustration.

Torgue the lock nut.
Torque: 25 N-m {250 kgf-cm, 18 ft-Ibf)
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2. CONNECT FUEL RETURN HOSE TO FUEL PRES-
SURE REGULATOR

3. CONNECT VACUUM SENSING HOSE TO FUEL
PRESSURE REGULATOR

4. START ENGINE AND CHECK FOR FUEL LEAKAGE
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INJECTOR

Fuel Inlet Pipe

Delivery Pipe

S @w&\

,_ .J\.\\?

BN TS
VAN &sm...
‘rx»‘ \.uum\ 4/

(7=
{
A\

injector

Fuel Return Hose

{860
#50
#40
#30

#20
#10

EO1
EQ2

4INO.5

No.8

Injector @
No.1iNo.2|No.3 {No.

2

1G

Ignition Switch

AM2

MAIN
FL
0.3P

Battery

[

PO9371
P09298

206690
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ON—VEHICLE INSPECTION

EGODA —OR

1. INSPECT INJECTOR OPERATION
Check operation sound from each injector.

(a) W.ith the engine running or cranking, use a sound
scope to check that there is normal operating noise in
proportion to engine speed.

PO9356

(b} If you have no sound scope, you can check the in-
jector transmission operation with your finger,
If no sound or unusual sound is heard, check the
wiring connector, injector or injection signal from the
ECU.

2. INSPECT INJECTOR RESISTANCE

(a) Remove the throttle body. m

(b) Disconnect the injector connectors.

(c) Using an ohmmeter, measure the resistance between
the terminals.

Resistance:
12to 16 Q
( If the resistance is not as specified, replace the in-
POY535 jector.

(d} Reconnect the injector connectors.

(e) Reinstall the throttle body. (Eee page EG—~265|
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COMPONENTS FOR REMOVAL AND
INSTALLATION

EG130-08

Fuel Return Pipe ? EGR Valve and Vacuum Modulator

EGR Pipe

Vacuum Sensing Hose %
|

Delivery Pipe & Gasket

& Gasket

4 Grommet
injector
¢ Insulator

Brake Booste Hose

No.1 PCV Hose
Ground Strap

S feo
@ & Gasket

No.1 Water By-Pass Hose

[N-m (kgf-em, ft:lbf)] : Specified torque
¢ Non-reusable part

Air Intake Chamber

P10443
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EG2TW-01

INJECTORS REMOVAL

1.

2.

© N> o

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
DRAIN ENGINE COOLANT

(For Europe)

REMOVE EGR VALVE AND VACUUM MODULATOR
Disconnect three vacuum hoses.

Loosen the EGR pipe union nut.

Remove the two nuts holding the EGR valve and air
intake chamber.

Remove the two stud bolts, EGR valve and vacuum
modulator assembly and gasket.

REMOVE BOLT HOLDING HEATER INLET PIPE AND
AIR INTAKE CHAMBER

DISCONNECT NO.1 AND NO.2 PCV HOSES
DISCONNECT VACUUM HOSES
DISCONNECT NO.2 WATER BY —PASS HOSE
DISCONNECT EVAP HOSE
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P0%442

9.

(a)
(b)

(c)

13.

(a)
(b)

{c)

(a)

(b)

10.

11.

12.

14.

15.

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

DISCONNECT IDLE SPEED CONTROL VALVE
CONNECTOR

DISCONNECT CONNECTOR FOR EMISSION
CONTROL VALVE SET ASSEMBLY

REMOVE ENGINE OIL DIPSTICK AND GUIDE
Remove the two mounting bolts.

Pull out the dipstick together with dipstick guide.
Remove the O—ring from the dipstick guide.
DISCONNECT GROUND STARP

REMOVE AIR INTAKE CHAMBER

Disconnect the two vacuum hoses from the BVSV.
Disconnect the No.1 water by—pass hose from the
cylinder head.

Remove the four bolts, four nuts, air intake chamber
and two gaskets.

REMOVE RETURN PIPE

Disconnect the fuel hose from the fuel pressure reg-
ulator.

Remove the two bolts and fuel return pipe.
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16. REMOVE NO.1 FUEL PIPE
Remove the two union bolts, bolt, four gaskets and
No.1 fuel pipe.

17. REMOVE DELIVERY PIPE AND INJECTORS

{a) Disconnect the six injector connectors,

(b) Remove the three bolts and delivery pipe together
with the six injectors.
NOTICE: Be careful not to drop the injectors when rem-
oving the delivery pipe.

(c} Remove the six insulators and three spacers from the
intake manifold.

(d) Pull out the six injectors from the delivery pipe.
(e} Remove the O—ring and grommet from each injector.
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INJECTORS INSPECTION
Pressure Regulator
{From Vehicle} SST
1. INSPECT INJECTOR INJECTION
SST CAUTION: Keep injector clean of sparks during the test.

y N
ﬁFuel Filter%
% (On Vehicle}

Injector

PO%620
(a) Connect SST (union and hase) to the fuel filter outlet
\5 with two new gaskets and the union bolt.
g ﬂ/ SST SST 09268—41045 {90405—09015)
/// %_ (Hose) Torque: 29 N-m (300 kgf-cm, 22 ft.Ibf)
@iﬁ - ;SL‘JSr;Ii.on}
Fuel
Fitter 20 %_ Union
Gasket Bolt
PO9614
(b)Y Remove the fuel pressure regulator.
Fuel (c) Install a new O—ring to the fuel inlet of pressure
Pressure
? Regulator regulator.
(d} Connect SST (hose) to the fue! inlet of the pressure
ol Rt Hose @-—SST (Union) regulator with SST (union).
SST 09268—41045 (09268—52010)
Torque: 25 N-m (250 kgf-cm, 18 ft.Ibf)
%7 SST (Hose) {e)} Connect the fuel return hose to the fuel outlet of the
- pressure regulator.
U SST (f) Install the grommet and a new O —ring to the injector.
:g_—’ (Hose) (g) Connect SST {union and hose) to the injector, and hold
S8T the injector and union with SST (clamp).
(U"i°“)—gl SST 09268—41045
{h) Put the injector into the graduated cylinder.
SST HINT: Install a suitable vinyl hose onto the injector to
(Clamp)

prevent gasoline from splashing out.

Fi4847

(i) Using SST, connect terminais +B and FP of the check

connector.
SST 09843—-18020
{i) Reconnect the battery negative (—} cable.
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(k)

(B

Flagag

{a)

oo 7

)
A0 =

Turn the ignition switch ON.
NOTICE: Do nrot start the engine.

Connect SST (wire) to the injector and battery for 15
seconds, and measure the injection volume with a
graduated cylinder. Test each iniector two or three
times,
SST 09842 —-30070
Volume:

66 — 82 cm* (4.0 — 5.0 cu in.) per 15 seconds
Difference between each injector:

5cm® (0.3 cu in.) or less
If the injection volume is not as specified, replace the
injector.

INSPECT LEAKAGE
in the condition above, disconnact the test probes of
SST (wire) from the battery and check the fuel leakage
from the injector.
SST 09842—-30070
Fuel drop:

QOne drop or less per minute

Turn the ignition switch OFF.

Disconnect the battery negative (—) cable.

Remove SST.

SST 09268—-41045, 09843—18020

Reinstall the fuel pressure ragulator to the delivery

pipe.
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Fled29

Turn

POS247

EG27X-01

INJECTORS INSTALLATION

(See Components for Removal and Installation)

1. INSTALL INJECTORS AND DELIVERY PIPE

(a) Install a new grommet to the injector.

{b) Apply a light coat of gasoline to a new O—ring and
install it to the injector.

{c) While turning the injector left and right, install it to the
delivery pipe. Install the six injectors.
(d) Position the injector connector upward.

(e} Place six new insulators and the three spacers in
position on the intake manifold.

(f) Place the six injectors together with the delivery pipe
in position on the intake manifold.

(@) Temporarily install the three bolts holding the delivery
pipe to the intake manifoid.
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(h) Check that the injectors rotate smoothly.
HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O—rings. Replace the
O —rings.

(i) Position the injector connector upward.

(i) Tighten the three bolts holding the delivery pipe to the
intake manifold.
Torque: 21 N-m {210 kgf.cm, 15 ft.Ibf)

{k) Connect the six injector connectors as shown.

2. INSTALL NO.1 FUEL PIPE
Install the No.1 fuel pipe with four new gaskets, the
two union bolts and bolt.
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf} for Union bolt
Torque: 20 N-m {200 kgf-cm, 14 ft-Ibf) for Bolt

3. INSTALL RETURN PIPE
(@) Install the fuel return pipe with the two bolts.
Torque: 20 N-m (200 kgf-cm, 14 ft-1bf)

(b) Connect the fuel hose to the fuel pressure regulator.
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4,
(a)

(b)
(c)

> o

p— p— p—

3]

o o
— e

PO3442

10.
11.
12.
13.

INSTALL AIR INTAKE CHAMBER

Install two new gaskets and the air intake chamber
with the four bolts and four nuts.

Torque: 21 N-m (210 kgf.-cm, 15 ft:Ibf}

Connect the No.1 water by—pass hose to the cylinder
head.
Connect the two vacuum hoses to the BV3V.

CONNECT GROUND STARP

INSTALL ENGINE OIL DIPSTICK AND GUIDE
Install a new O—ring to the dipstick guide.

Apply light coat of engine oil on the O—ring.

Push in the dipstick guide into the guide hole of the oil
pan.

Install the dipstick guide with the two bolts.

Torque: 20 N-m (200 kgf-cm, 14 ft.1bf)

CONNECT CONNECTOR FOR EMISSION CONTROL
VALVE SET ASSEMBLY

CONNECT IDLE AIR CONTROL VALVE CONNEC-
TOR

CONNECT THROTTLE POSITION SENSOR CON-
NECTOR

CONNECT EVAP HOSE

CONNECT NO.2 WATER BY—PASS HOSE
CONNECT VACUUM HOSES

CONNECT NO.1 AND NO.2 PCV HOSES
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(a)

(b)

P10442

14.

15.

INSTALL BOLT HOLDING HEATER INLET PIPE AND

AIR INTAKE CHAMBER
Torque: 20 N-m (200 kgf-cm, 14 ft-lbf)

{For Europe)

INSTALL EGR VALVE AND VACUUM MODULATOR
Temporarily install a new gasket, and EGR valve and
vacumm modulator assembly with the two stud bolts.
Torque: 10 N-m {105 kgf.-cm, 8 ft.Ibf)

Install the two nuts holding the EGR valve and air
intake chamber.

Torque: 19 N-m (195 kgf.cm, 14 ft-Ibf)

Tighten the union nut of the EGR pipe.
Torque: 64 N-m {650 kgf.-cm, 47 ft.1bf)
Connect the three vacuum hoses.
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EG-258
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206691

P08370
FI1366
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EG18H -2

ON—-VEHICLE INPSECTION
1. INSPECT THROTTLE BODY
{a) Check that the throttle linkage moves smoothly.
{b) Check the vacuum at each port.
®  Start the engine.
e Check the vacuum with your finger.
Port name At idle At 3,500 rpm
p No vacuum Vacuum
E No vacuum Vacuum
R No vacuum Vacuum
2. INSPECT THROTTLE POSITION SENSOR
(a) Disconnect the TP sensor connector.
(b) Apply vacuum to the throttle opsner.
(e} Using an ohmmeter, measure the resistance between
each terminal.
Throttle valve Between .
condition terminals Resistance
Fully closed VTA — E2 0.2 - 57 kQ
Fully ¢closed IBL — E2 2.3 kQ or less
Open DL — E2 Infinity
Fully open VTA — E2 2.0 — 10.2kQ
- VG — E2 25 — 59 k0
{d) Reconnect the TP sensor connector.
3. INSPECT AND ADJUST DASHPOT
A. Warm up engine
Allow the engine to warm up to normal operating
temperature.
B. Connect tachometer

Check Connector

0 +IG@

706694

Connect the test probe of a tachometer to terminal 1G

© of the check conncetor.

NOTICE:

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

. As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.
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650 + 50 rpm

—,
° RPM

Tachometer

204649

C.

(a)

(a)
(b)
(c)

(d)
(e}

Tachometer

£C0142 ECO147

202410

(a)
(b)

Check idle speed
Idle speed :
650 = 50 rpm (N position)

Check and adjust dashpot setting speed
Open the throttle valve until the throttle lever sepa-
rates from the dashpot end.

Release the throttle valve gradually, and check the
dashpot setting speed when the throttle lever touched
the dashpot end.
Dashpot setting speed:

2,200 £ 300 rpm

If not as specified, adjust using the following proce-
duce:

Stop the engine.

Loosen the lock nut of the stopper bolt.

Adjust the dashpot setting speed by turning the sto-
pper bolt.

Start the engine and check the dashpot setting speed.
Retighten the lock nut.

Check VTV operation

Maintain the engine at 3,500 rpm.

Release the throttle valve, and check that the engine
returns to idle in a few seconds.

Disconnect tachometer
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4. INSPECT THROTTLE OPENER

A. Warm up engine
Allow the engine to warm up to normal operating
temperature.

Check Connector B. Connect tachometer
o 16O TaChter Connect the test probe of a tachometer to terminal IG
)ﬁ o © of the check conncetor.

goym
, !E b NOTICE:

) . Never allow the tachometer terminal te touch

r-?:-...____/ ‘ ground as it could result in damage to the igniter
g f ‘ >
, Ba

L] As some tachometers are not compatible with this
206634 ignition system, we recommend that you confirm

and/or ignition coil.
tie

the compatibility of your unit before use.

C. Check idie speed

650 1 BO rpm Idle speed:
650 * 50 rpm {N position)

.=
° RPM

Tachometer

204649

D. Check throttle opener setting speed

700 — 1,000 rpm (a) Disconnect the vacuum hose from the throttle opener,
and plug the hose end.

{(b) Check the throttle opener setting speed.

JE—_ Throttle opener setting speed:

0 RPM 700 — 1,000 rpm
If the throttle opener setting is not as specified, re-
Dischnnect ?\>\ Tachometer place the thr?ttle body.
PO99B0 PO2637 20470 (c) Stop the engine.
(d) Reconnect the vacuum hose to the throttle opener.
650 + 50 rpm {e) Start the engine, and check that the idle speed returns
to the correct speed.
Iidle speed:
— 650 & 50 rpm (N position)
o .
RPM E. Disconnect tachometer
Tachometer

PDI961 PO2463 204703
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COMPONENTS FOR REMOVAL AND
INSTALLATION

EGI13G-03

No.1 Water By-Pass Hose

Vacuum Hose
+.._ EVAP Hose
- \/
Throttle Body .|~ ~ ﬁ D L
! -
TN

#Gasket

£

—~

J @ "-p
' / ,x,,
/! - - "
s <2 ’
Q
-.Vfl
No. 2 PCV Hose
TP Sensor Connector

No. 2 Water By-Pass Hose

[N-m {kgf-cm, ft-Ibf)| : Specified torque
¢ Non-reusable part

P10444

EGEHFY-M

THROTTLE BODY REMOVAL

DISCONNECT NO.2 PCV HOSE
DISCONNECT EVAP HOSE

DISCONNECT VACUUM HOSES
DISCONNECT NO.2 WATER BY —PASS HOSE

i o

5. DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

6. DISCONNECT IDLE SPEED CONTROL VALVE
CONNECTOR
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7.
(a)

(b)

(c)

(d)

POO344

1.
{a)

(b)

Lever

No Clearance e
Throttle
Stop Screw

(a)
(b)

REMOVE THROTTLE BODY

Remove the four bolts, and disconnect the throttle
body from the air intake chamber.

Remove the throttle body gasket.

Disconnect the No.1 water by—pass hose from the
throttle body, and remove the throttle body.
Disconnect the No.2 water by—pass hose from the
throttle body.

EGODH-06

THROTTLE BODY INSPECTION

CLEAN THROTTLE BODY

Using a soft brush and carburetor cleaner, clean the
cast parts.

Using compressed air, clean all the passanges and

apertures.
NOTICE: To prevent deterioration, do not clean the TP
sensor, dashpot and 1AC valve.

INSPECT THROTTLE VALVE

Apply vacuum to the throttle opener.

Check that there is no clearance between the throttle
stop screw and throttle lever when the closed throttle
position.
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Ve 3. INSPECT THROTTLE POSITION SENSOR

VTA (a) Apply vacuum to the throttle opener.

IDL (b} Insert a feeler gauge between the throttle stop screw

E2 and stop lever.

(c) Using an chmmeter, measure the resistance hetween
each terminal.

Clearance betwesen
Between terminals Resistance
lever and stop screw
Feeler Gauge 0 mm (0 in.) VTA — E2 0.2 — 5.7kQ
0.50 mm (0.020 in.} IDL — E2 23 kQ orless
0.75 mm (0.030 in.) IDL — E2 Infinity
Throttle valve fully
vC VTA — E2 20 — 10.2kQ
open
VTA B - Ve — E2 25 — 59 kQ
IDL
E2
PO9355
FO1310 204704

4. |F NECESSARY, ADJUST THROTTLE POSITION
SENSOR
(a) Loosen the two set screws of the TP sensor.

(b) Apply vacuum to the throttle opener.

(c) Inserta0.62 mm (0.024 in.) feeler gauge between the
throttle stop screw and stop lever.

(d) Connect the test probe of an ohmmeter to the termi-
nals IDL and E2 of the TP sensor.

Yacuum

Feeler Gauge

(8} Gradually turn the TP sensor clockwise until the
ohmmeter deflects, and secure it with the two set
SCraws.
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Ohmmeter

Vacuum

Feeler Gauge

(f)

Recheck the continuity betwseen terminals IDL and E2.

Clearance between L.
Continuity (IDL — E2)
lever and stop screw

0.0 mm (0.020 in.} Continuity

0.75 mm (0.030 in.) No continuity

1.
(a)
(b)

()

(d)

EG2TE-01

THROTTLE BODY INSTALLATION

(See Components for Removal and Installation)

INSTALL THROTTLE BODY

Install the No.2 water by—pass hose to the throttle
body.

Install a new gasket on the air intake chamber.

Connect the No.1 water by —pass hose to the throttle
body.

install the throttle body with the four bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)

CONNECT IDLE SPEED CONTROL VALVE CON-
NECTOR
CONNECT THROTTLE POSITION SENSOR CON-
NECTOR
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4. CONNECT NO.2 WATER BY—PASS HOSE
CONNECT VACUUM HOSES

CONNECT EVAP HOSE

CONNECT NO.2 PCV HOSE

N oo




ENGINE — EFi SYSTEM EG-267

AIR FLOW METER

EGOYG—03

Air Flow Meter

Measuling Plate

Air Flow Meter ECU
+B
O {+B1)}
A-—-—O-—d
E2 SE2
O V8 Vs
Ve %vcc
intake Air Temp. ot THA O THA
Sensor

P0O9622
PO5987

Z06695
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E2 VS THA

Ohmmeter

(a)

EGOYH -3

ON—VEHICLE INSPECTION

INSPECT RESISTANCE OF AIR FLOW METER

Disconnect the air flow meter connector.

(b) Using an ohmmeter, measure the resistance between
each terminal.
a Between .
terminals Resistance Temperature
FO%443 VS — E2 200 — 6000 -
vC — E2 200 — 40002 -
THA — E2 10 — 20 kQ —20°C (—4°F)
THA — E2 4—7kQ 0°C (32°F}
THA — E2 2 —3kQ 20°C (68°F)
THA — EZ 0.9 — 1.3kQ 40°C {104°F}
THA — E2 0.4 — 0.7 kQ 60°C (140°F)
If the resistance is not as specified, replace the air
flow meter.
(¢) Reconnect the air flow meter connector.
—— Ohmmeter AIR FLOW METER INSPECTION )
Plate
INSPECT AIR FLOW METER
Using an ochmmeter, measure the resistance between
terminals VS and E2 by moving the measuring plate.
Resistance:
200 — 600 Q at fully closed
20 — 1,2000Q at fully open
P77 HINT: Resistance will change in a wave pattern as the

measuring plate slowly opens.
If the resistance is not as specified, replace the air
flow meter.
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ISC VALVE

ECGOUK—dY

Throttle Valve

\\\\\\\\\\\\\\\\\\‘\‘\\\\'ﬁ
) 3
N
H
»

Air Intake
Chamber

Air Flow Meter

Signals s ECU SRS |
EFI Main Relay ISC Valve ECU
EFI
1BA .
2] S1 {sc1
62 11 52 ISC2
4 ISC3
sS4
MAIN leca
FL rl'
+B
+B1
i M-REL
Battery )
L
E1

P0O3630
POS301

20669
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1.

(a)
(b)

(c)

PO403

1.

2.

$2 B2 s4

POA358

1.

EG1SL—02

ON—VEHICLE INSPECTION

INSPECT IDLE SPEED CONTROL. VALVE FOR OPE-
RATING SOUND

Check that there is a clicking sound immediately after
stopping the engine.

If the operation is not as specified, check the ISC
valve, wiring and ECU.

INSPECT IDLE SPEED CONTROL VALVE RESIST-
ANCE
Disconnect the ISC valve connector,
Using an ohmmeter, measure the resistance between
the terminals (B1 —S81 and S3, B2—S82 and $4).
Resistance:

10—-30 Q
If rasistance is not as specified, replace the ISC valve.
Reconnect the ISC valve connector.

IDLE SPEED CONTROL VALVE REMOVAL

REMOVE THROTTLE BODY

{See page EG—262)

REMOVE IDLE SPEED CONTROL VALVE
Remove the two screws, 1SC valve and O—ring.

EG1SM~-02

IDLE SPEED CONTROL VALVE
INSPECTION

INSPECT IDLE SPEED CONTROL VALVE RESIST-
ANGE

Using an ohmmeter, measure the resistance between
the terminals (B1—S1 and S3, B2—S2 and S4).
Resistance:

10—30 Q
If resistance is not as specified, replace the IAC valve.
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( N 2. INSPECT IDLE SPEED CONTROL VALVE OPERA-
Close TION
— 1 | (a) Apply battery voltage to terminals B1 and B2, and
© : while repeatedly grounding §1-52--53-—-84-581 in
B L sequence, and check that the valve moves toward the
3 f closed position.
s1 54 @® ©
$2 B2 Battery

PO2352

(b) Apply battery voltage to terminals B1 and B2, and

r 2

% while repeatedly grounding S4—53—52—51—54 in
sequence, and check that the valve moves toward the
open position.
If operation is not as specified, replace the JAC valve.

@ )
Battery
PO3351

EGODP—08

IDLE SPEED CONTROL VALVE
INSTALLATION

1. INSTALL IDLE SPEED CONTROL VALVE
(a) Place a new O—ring on the throttle body.

(b) Install the ISC valve with the two screws.

POO403

2. INSTALL THROTTLE BODY
{See page EG —26DH)
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EFI MAIN RELAY

EGODR—0D

PO1783

Battery

ECU

EFl Main Relay

+ B1
M-REL

[

206697

PGEB14

1.

Continui
i ulity

(a)
(b)

EG13W—03

EFl MAIN RELAY INSPECTION

REMOVE EFI MAIN RELAY

INSPECT EFI MAIN RELAY

Inspect relay continuity

Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

Check that there is no continuity between terminals 2
and 4.

If continuity is not as specified, replace the relay.

Inspect relay operation

Apply battery voltage across terminals 1 and 3.
Using an ohmmeter, check that there is continuity
between terminais 2 and 4.

If operation is not as specified, replace the relay.
REINSTALL EFI MAIN RELAY
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CIRCUIT OPENING RELAY

EGODT 09

To EFl Main Re]av To ignition Switch (STT)'.—"——"' To ECU (STA)
and ECU {+B} -
+B STA
- Circuit
\ 3 Opsning
T Relay
FP |FC E1
]
To Fuel Fuel Pump
P Re!
ump RE8Y s witch L %

(Air Flow Meter)

206659

EG1T8—01

COMPONENTS FOR REMOVAL AND
INSTALLATION

Circuit Opening Relay

Assist Grip

Scuff Plate

POAGER
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Ohmmeter CIRCUIT OPENING RELAY INSPECTION

ol Continuity

EG1SN-02

1. INSPECT CIRCUIT OPENING RELAY
A. Inspect relay continuity

Continuity No Continuity Usi h heck th h i o
Ohmmeter (actd ety (a) sing an ohmmeter, check that there is continuity

between terminals STA and E1.
(b) Check that there is continuity between terminals +B

O

g 11 and FC.
STA - (c) Check that there is no continuity between terminals +
B and FP.
If continuity is not as specified, replace the relay.
Continuity B. Inspect relay operation
STA {a) Apply battery voltage across terminals STA and E1.

(b) Using an ohmmeter, check that there is continuity
between terminals +B and FP.

Ohmmeter

8

y Battery

FI1908

Continuity (c) Apply battery voltage across terminals +B and FC.
(d) Check that there is continuity between terminals +B
FP and FP.

fC If operation is not as specified, replace the relay.
Chmmaeter
o © @
O O Battery
e

FI1810




ENGINE — EFl SYSTEM EG-275

WATER TEMPERATURE SENSOR

EGODW —08
el

301
20T

ECU 10

Water Temp. Sensor. £+B (+B1) 3 Acceptable
] Wl
THW — THW =
< 2
E2 7
Tﬁ EZ (E21) @ 1 .
« -
0.3 F
0.2
0.1 "+
== k__J L { 1 ] | I i
-20 0 20 40 60 80 100
{—4) (32) (68) (104) (140) (176} (212}
FI3572 F1474%
TEMPERATURE °C (°F)
206693
Water Temp. Sensor. ENGINE COOLANT TEMPERATURE '

SENSOR INSPECTION

1. DRAIN ENGINE COOLANT

2. REMOVE WATER TEMPERATURE SENSOR

{a) Disconnect the water temp. sensor connector.

(b} Using @ 19 mm deep socket wrench, remove the
water temp. sensor and gasket.

3. INSPECT WATER TEMPERATURE SENSOR

_ j Using an ochmmeter, measure the resistance between
Water Temp. the terminals.

Sensor Resistance:

Ohmmeter Refer to the chart graph above

If the resistance is not as specified, replace the water
temp. sensor.

Z06701

|i01 657
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4., REINSTALL WATER TEMPERATURE SENSOR

(a) Using a 19 mm deep socket wrench, install the water
temp. sensor and gasket.
Torque: 20 N-m {200 kgf-cm, 14 ft-ibf}

{b) Connect the water temp. sensor connector.
REFILL ENGINE COOLANT
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FUEL PUMP RELAY AND RESISTOR

EGOED - 09

FP
—= To Check tor (FP
To Circuit Opening 81 o Check Connector (FP)

Relay {FP) PR @
Fuel Pump

Solenoid Resistor

+B2 FPR To ECU {FPR)
Fuel Pump Relay

Fuel Pump
PO17ON - 206702
\ e Fuel FUEL PUMP RELAY INSPECTION "
Pump
. - o \ Rz!ay
| A 2 \ 1. REMOVE FUEL PUMP RELAY
) - //% ‘\ (a) Disconnect the fuel pump relay connector.
ﬁ@\\' (b) Remove the bolt and fuel pump relay.
o 1‘(
— %53 S
/\ - NEY
PO9251
Ohmmeter Ohmmeter 2. INSPECT FUEL PUMP RELAY

=1| Continuity
OF
lot
PR

A. Inspect relay continuity

(@) Using an ochmmeter, check that there is continuity
between terminals +B1 and FPR.

(b) Check that there is continuity between terminals +B2

+B2~pLI 3 and FP. ‘ - |
\O 2 k/'__-" (c} Check that there is no continuity between terminals +
2 - B2 and PR.
Continuity —— If continuity is not as specified, replace the relay.

B. Inspect relay operation

(a) Apply battery voltage across terminals +B1 and FPR.

(b) Using an ohmmeter, check that there is no continuity
between the +B2 and FP.

(c) Check that there is continuity between terminals +B82
and PR.
If operation is not as specified, replace the relay.

3. REINSTALL FUEL PUMP RELAY

PO9135




EG-278

ENGINE — EFI SYSTEM

Ohmmeter

FO3136

1.
2,

EG282-01

FUEL PUMP RESISTOR INSPECTION

DISCONNECT FUEL PUMP RESISTOR CONNECTOR
INSPECT FUEL PUMP RESISTOR
Using an chmmeter, measure the resistance between
the terminals.
Resistance (Cold):

Approx. 0.73
If there is no continuity, replace the resistor.
RECONNECT FUEL PUMP RESISTOR CONNECTOR
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KNOCK SENSOR

EGOTU-03

ECU

No.1 Knock Sensor { \

——IDH b CLE L SEEHID gy

-

1 E1
L
PO2762 - 206703

EGOTV —-02

KNOCK SENSORS INSPECTION

1. REMOVE KNOCK SENSOR
{a) Disconnect the knock sensor connector.

{b) Using SST, remove the knock sensor.
SS8T 09816—30010

2. INSPECT KNOCK SENSOR
Using an ohmmeter, check that there is no continuity
between the terminal and body.
if there is continuity, replace the sensor.

.  REINSTALL KNOCK SENSOR
(a) Using SST, install the knock sensor.
SST 09816—30010
Torque: 44 N-m (450 kgf-cm, 33 ft.Ibf)
(b) Connect the knock sensor connector.
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VSV FOR EVAP

EGOUO—0B

To EFi Main Relay

ECU

-

PO1447

+B8 (+B1)

iPv

E1

206704

P10011

1.

2.
(a)

(b)

(c)

POE3T

>

EG150—01

VSV INSPECTION

REMOVE AIR INTAKE CHAMBER

See pages EG —249 and R50)

REMOVE VSV

Disconnect the air hose and vacuum hose from the air
intake chamber.

Remove the four bolts and emission control valve set
assembly.

Disconnect the connector and two vacuum hoses, and
remove the screw and VSV.

INSPECT VSV
Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity

between the terminals.
Resistance:

30 — 33 () at 20°C (68°F)
If there is no continuity, replace the VSV.
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Ohmmeter B. Inspect VSV for ground
Using an chmmeter, check that there is no continuity
No Continuity between each terminal and the body.
x If there is continuity, replace the VSV.
PO9294
C. Inspect VSV operation
{a) Check that the air does not flow from pipe E to pipe F.
FO9296
(b) Apply battery voltage across the terminals.
(¢) Check that the air flows from pipe E to the pipe F.
If operation is not as specified, replace the VSV.
© @
F Battery
N
PO3295

4. REINSTALL VSV
(a) Install the VSV with the screws.

(b} Connect the connector and two vacuum hoses to the
VSV,

{c) Install the emission control valve set assembly with
the four bolts.
Torque: 20 N.-m (200 kgf-cm, 14 ft-1bf)

(d) Connect the air hose and vacuum hose to the air
intake chamber.

5. REINSTALL AIR INTAKE CHAMBER

|§ee pages EG —236|and| 257
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VSV FOR FUEL PRESSURE CONTROL

A
hFuet Pressure Regulator \ J \ﬁl‘\\

-

EGOEZ— 0K

VsV
ECU
To Ignition Switch (ST2) — STA
To EFl Main Relay «s-— W +B (+B1)
~QOFPU
VSV

ﬁET
POIE21

F13043 206705
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EG1SA-01

VSV INSPECTION

1. REMOVE AIR INTAKE CHAMBER
{See pages EG —249|and |25q)

2. REMOVE VsV

(a) Disconnect the air hose and vacuum hose from the air
intake chamber.

(b) Remove the four bolts and emission control valve set

- assembly.

TN /) L, {c) Disconnectthe connector and two vacuum hoses, and

e\?t(l[' remove the screw and VSV.

PO9914

3. INSPECT vsv
A. Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance:
37 — 44 Q at 20°C (68°F)
If there is no continuity, replace the V3V.

POg291

Ohmmeter B. Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

C. Inspect VSV operation
(@) Check that the air flows from pipe E to pipe G.

PO9293
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© ®

Battery ' Filter

(b)
{c)

PI0011

Apply battery voltage across the terminals,
Check that the air flows from pipe E to the filter.
If operation is not as specified, replace the VSV.

REINSTALL VSV

Install the VSV with the screws.

Connect the connector and two vaccum hoses to the
VSV.

Install the emission control valve set assembly with
the four bolts,

Torque: 20 N-m (200 kgf.cm, 14 ft-ibf}

Connect the air hose and vacuum hose to the air
intake chamber.

REINSTALL AIR INTAKE CHAMBER
{See pages EG—256jand E57




EG-285
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VSV FOR EGR
(Europe)

EGSUD-— 08

PO1447

To EFI Main Relay

ECU

+8 (+81)

-

EGR

E1

206706

P10011

1.

2.
(a)

(b)

P05

()

Continuity

POG250

EG1T7-01

VSV INSPECTION

REMOVE AIR INTAKE CHAMBER

ee pages EG —249]and[250]

REMOVE VSV

Disconnect the air hose and vacuum hose from the air
intake chamber.

Remove the four bolts and emission control valve set
assembly.

Disconnect the connector and two vacuum hoses, and
remove the screw and VSV.

INSPECT VSV
Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance:
30 — 34 O at 20°C {(68°F)
If there is no continuity, replace the VSV.
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Ohmmeter

O

o|iNo Continuity
s

©

PO3253

FCEN0L

204407

(a)

EC3996

204408

PO3915

(a)
(b)

P10011

(c)

(d)

Inspect VSV for ground

Using an chmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV,

Inspect VSV operation
Check that the air flows from pipe G to pipe E.

Apply battery voltage across the terminals.

Check that the air does not flows from pipe G to pipe
E.

If operation is not as specified, replace the VSV.

REINSTALL VSV

Install the VSV with the screws.

Connect the connector and two vacuum hoses to the
VSV.

Install the emission control valve set assembly with
the four bolts.

Torque: 20 N-m (200 kgf-cm, 14 ft.1bf)

Connect the air hose and vacuum hose to the air
intake chamber.

REINSTALL AIR INTAKE CHAMBER

See pages EG —256| and[257)
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VSV FOR AS
(Europe)

EGCUD—QT

To EFi Main Relay

ECU

— )

%L +B (+B1)

-

PO1447

VSV

———tE‘]
w,

206707

1.
2.
(a)
(b)
PLOO11
Gray (c)
Connector
PO91S
3.
A.
POGS1

EG1TE-0O1

VSV INSPECTION

REMOVE AIR INTAKE CHAMBER
(Eee pages EG——249|and 250
REMOVE VSV

Disconnect the air hose and vacuum hose from the air
intake chamber.

Remove the four bolts and emission control valve set
assembly.

Disconnect the connector and three vacuum hoses,
and remove the screw and VSV.

INSPECT VSV
Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity

between the terminals.
Resistance:

37 — 44 Q at 20°C (68°F)
If there is no continuity, replace the VSV.
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Chmmeter

No Continuity

POIZ52

EC3997

209409

(a)

EC3988

204410

{b)
(c)

Gray

Connector

P36

P10Q11

(e)

(d)

Inspect VSV for ground

Using an chmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

Inspect VSV operation
Check that the air flows from pipe E to the pipe P.

Apply battery voltage across the terminals.
Check that the air flows frem pipe E to pipe F.
If operation is not as specified, replace the VSV.

REINSTALL VSV

Install the VSV with the screws.

Connect the connector and three vacuum hoses to the
VSV.

Install the emission control valve set assembly with
the four bolts.

Torque: 20 N.m (200 kgf.cm, 14 ft-Ibf)

Connect the air hose and vacuum hose to the air
intake chamber.

REINSTALL AIR INTAKE CHAMBER

{See pages EG 256 and [257]
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OXYGEN SENSOR

EQO27-03

ECU
VEF2
Check Connector VF2
hidDb v VF1
Qomow e TEl
No.1 Oxygen Sensor iR
_________________________ 0X1

HT1

g OX2
HT2
+B {+B1)
OX+
E1

2

To EFI Main Relay

= e/
206708

EG158—-02

OXYGEN SENSORS INSPECTION

1. INSPECT HEATER RESISTANCE OF OXYGEN
SENSOR
(a) Disconnect the oxygen sensor connector.
(b) Using an ohmmeter, measure the resistance between
terminals +B and HT.
Resistance:
5.0 — 6.5 O at 20°C {68°F)

If resistance is not as specified, replace the oxygen

sensor.

(c) Reconnect the heated oxygen sensor connector.

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

3. INSPECT FEEDBACK VOLTAGE
Connect the positive (+) probe of a voltmeter to
terminal VF1 or VF2 of the check connector, and
negative {—) probe to terminal E1. Perform the test as
follows:

No. 1 Check Connector Voltmeter

PO9140
PO9618
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Warm up the oxygen sensor with the engine at
2,600 rpm for approx. 120 seconds.

* Replace the ECM,
Using SST, connect terminals TET and E1 of the

check connector 1. And maintain engine speed at Alter replacing
2,500 rpm. SST 09841 — 18020 the heated

4 oxygen sensor.

rCheck the number of times the voltmeter needle fluctuates in 10 seconds. ]
i!_ess than 8 times

Zero again

8 time Zero

or more
{ Normal

8 times or more

Warm up the oxygen sensor with the engine
at 2,500 rpm for appox. 120 seconds. And maintain
enging at 2,5007pm.

Check the numhber of times the voltmeter needle
flyctuates in 10 seconds.

* Less than B times Zero

rDisconnect temninals TE1 and E1 of the check connector. And maintain engine speed at 2,600 rpm.l

{

rMeasure voltage between terminals VF1 {VF2) and E1. ]
More than O V ‘ oV

[ Read and record diagnostic codes. J

Normal code, code Nos,
21, 25, and 28

Malfunctin codel(s)
{Ex. code Nos. 217, 25, and 28)

{ Repair the relevant diagnostic trouble code. )

Malfunctin code(s)
(Ex. code Nos, 21, 25, and 28)

57 I

[Read and record diagnostic codes. Eee pag
Normal code, code Nos, 21, 25, and 28 ‘

Disconnect terminals TE1 and E3 of the check connector.
And maintain engine at 2,500 rpm.

ITV!easure voltaga between terminals VF1 (VF2) and E1. I
fov 5V

t

I Measure voltage between terminals VF1 (VF2) and E1.
oV

Repair

i Disconnect the PCV hose,
{Over rich]

More
than O V

Disconnect the water temp. sensor connector and connect
resistor with a resistance of 4 — 8 kil or another coded

water temp. sensor.
Connect terminals TE1 and E1 of the data link connector 1. ]

{

Warm up the oxygen sensor with the engine at 2,500 rpm
for approx. 120 secnds. And maintain engine speed

at 2,500 rpm.
Weasme voltage between terminals VF1 (VF2) and E1. 1
jov 5V
) (Repair {Over lean) )

"k Replace the oxygen sensor.

V02831
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ECU
ELECTRONIC CONTROL UNIT

EGOEB—07

206703

Glove Compartment Door

ECU Connector

EG1BT—0Q2

ECU INSPECTION

HINT: The EFI circuit can be checked by measuring
the resistance and voltage at the wiring connectors of
the ECU.

1. REMOVE GLOVE COMPARTMENT DOOR

A 2. PREPARATION
= {a) Disconnect the four connectors from the ECU.
*i"‘ - Lock (b) Remove the locks as shown in the illustration so that
2 i |
[ T the tester probe(s) can easily come in.
s ] "* X ‘ NOTICE: Pay attention to sections "A” and "B” in the
g -\ ™. illustration which can easily broken.
l'] —— )
~ S {c) Reconnect the four connectors to the ECU.
Lock > < -
"B" F12944
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3. INSPECT VOLTAGE OF ECU

(@) Turn the ignition switch ON.

(b) Measure the voltage between each terminal of the
wiring connectors.
HINT:
®  Perform all voltage measurements with the con-
nectors connected.
e  Verify that the battery voltage is 11 V or mors
when the ignition switch is ON.

Voltmeter

PO1264 204590

ECU Wiring Connectors Voltage

Terminals Condition STD voltage (V)
BATT — Et -
IG SW - Et
- - g - 14
M-REL E1 G SW ON
+B
+B1 E1
DL — E2 Throttle valve open 9 - 14
VCC — E2 - 45 — 55
Throttle valve fully closed 0.3 — 0.8
VTA — E2 {Throttle opener must be cancelled first) ' ’
IG -SW ON Throttle valve fully open 3.2 - 49
VCC — E2 - 45 — 556
Measuring plate fully closed 35 - 45
Measuring plate fully open 0.2 — 05
VS - E2 . 9P
Idling 1.2 — 2.4
3,000 rpm 0.8 — 1.3
AIT
eotlroyzolraol T | 2|5 S0 S5 | ren) #5080 e ox hretrnvs e [ TMT2) feradeg VAISPD jarc w | M- parde g
{eozfaao) 16 05 I 16rp 2 vry lEHTEng X3ox o ibvradez| |ne|o1]a2 s E?TlEgTEcTEf“ESZ"‘Eg"'STp L
L T T - T i L oy L
*1: Only for Europe
*2: Ex. GCC
M/T
oy Ly Ty, Uy
eor]r1o]#ae| S| 'SEPSC] 51 reud 1| we [ 1o [stalsso]  [vrirezjox joxriafial vs fumil 18 [sTe] /H R Jear+at
goz] 20 €1 [4a0| 16T rerl a2 {ao] v jusweo| {enfTedNEX oL fvecivial e2 sP0] A wi+n
PO1399 = hd = ot el
PO1821

V0533
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ECU Wiring Connectors Voltage {Cont’'d)

Terminals Condition STD voltage {V)
#10
§ *Eg; IG SW ON 9 - 14
#60
THA — E2 Intake air temp. 20°C (68°F) 0.5 - 3.4
1G SW ON
THW — E2 Engine coolant temp. 80°C {176°F) 0.2 — 1.0
STA ~ E1 Cranking 6 or more
IGT — E1 Idling Pulse generation
I8C1
§ —E IG SW ON 9 —-14
ISC4
W — E1 No trouble (malfunction indicator famp light off) and engine 9 — 14
running
IGF — E1 IG SW ON 2,0 or less
G1
G2 GO
NE — GO ldling Pulse generation
KMNK 1
KNK2 BT
VF1 Maintain engine speed at 2,500 rpm for 120 seconds after warming up
., — E1 > S 1.8 — 3.2
VF2™1 then return to idling
Shift position P or N 3 or less
NSW - E1
Ex. shift position P or N g9 — 14
SPD — E1 Rotate driving wheel slowly Pulse generation
IG SW ON
TE1 E1 Data link connector 1 TET — E1 not connected g — 14
TE2 Data link connector 1 TET1 — E1 connected 1.5 or less
Air conditioning ON 7.5 — 14
A/C — E1
Air conditioning OFF 1.5 or less
sTP E1 Stop light SW ON (Brake pedal depressed) 75 — 14
Stop light SW OFF 1.5 or less
AT
eotftropaared Ty [ASSCfC]isclisc FPHI#SO 4e0 rerf o Tomirnalvs |ved |60 kT brdued valeoard w M foarp
ea2fysof £1la7fFST ey wae ".Ff[vm e freaf LA ox o prdez] [nelaaz et/ FS TS S TS TR st oo | 48
— r s s v e e Y v
*1: Only for Europe
¥2: Ex. GCC
M/T
] LI LI U UL
eot| o fao| SF |5 |51 SE |rru] @) e |16 |sraliso]  |ver| Tezfoxox sjsiwdimal vs fure] |25 Fsve Fol W 2
goz)#z0] E1 { 0] 16T zpr| 62|GO| Py swseo|  er1|ret KVKIRNKE o fyeevra) £z sPD| Arc wl+e
.~ = LJ i ot RS ™ enaaey B s
PO139%
P01821
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4. INSPECT RESISTANCE OF ECU MODULE
A (a} Turn the ignition switch OFF.

\7 (b) Disconnect the four connectors from the ECU.

{c} Measure the resistance between each terminal of the

- \ wiring connectors,
{ i I NOTICE:

L Do not touch the ECU terminals.
] The tester probe should be inserted in the wiring
connector from the wiring side.

POO748 204600

ECU Wiring Connectors Resistance

Terminals Condition STD resistance ()
Throttle valve open Infinity
IDL — E2
{T'PI':?;ETEV:;\{;::Ir:rucsfzzdcancelled first} 2,300 or less
Throttle valve fully open 2,000 — 10,200
VTA — E2
-(r'PP:?;:L?eng\éi::lyucs':’ls;dcancelled first} 200 — 5,700
VCC — E2 - 2,500 — 5,900
Measuring plate fully closed 200 — 800
Vs — E2
Measuring plate fully open 20 — 1,200
THA — E2 Intake air temp. 20°C {68°F} 2,000 — 3,000
THW - E2 Engine coolant temp. 80°C (176°F) 200 — 400
G1 Cold {(—10°C {(14°F) to 50°C [122°F)) 185 — 275
62 6o Hot {60°C {122°F) to 100°C {212°F)} 240 — 326
NE — GO Cold (—=10°C {14°F) to 50°C (122°F)) 185 — 275
Hot (50°C {122°F) to 100°C {212°F)} 240 — 325
IS? - ie - 10 — 30
15C4
AIT
1 O I U O O
eo1[r1ofrzokac) 7Y IS 1S SR SESE rnl #s0] reo e[ Mox fhnfrual vs e foc HTFTH fetabieo] vafseofarc w it e
eozjpac e1 forf SRy I E1freaf i Goxdouhmaea] [ e e a2 ol ESTES TS FS T e e +8
LS o TS S LT T -
*1: Only for Europe
*2: Ex. GCC
M/T
o I N iy N N I ey B oy I
£01#10| #30 SC| SE[5C1 ST epul 61 | ne{ror [s1a|rse| Jvr1lvez|oxtiox sfruwdTial vs |HT1 o |5 M Juarr [+ 21
£02{#20{ €1 [#40|raT S = G s S I G e e B e Y PO A/C w|+B
|5y e L ™ A B
ks

w234
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FUEL CUT RPM
FUEL CUT PRM INSPECTION

1.

Check Connector
0

Tachometer

206694

EGib1—04

WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.

CONNECT TACHOMETER TO ENGINE
Connect the test probe of a tachometer to terminal IG

© of the check connector.
NOTICE:

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

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

INSPECT FUEL CUT PRM

Increase the engine speed to at least 3,000 rpm.

Using a sound scope, check for injector operating

sound.

Check that when the throttle lever is released, injector

operation sound stops momentarily and then res-

umes.

HINT: Measure with the A/C OFF.

Fuel return speed:

1.200 rpm

DISCONNECT TACHOMETER
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SERVICE SPECIFICATIONS
SERVICE DATA

EGOZA—03

Fuel pressure Fuel pressure at no vacuum 265 — 304 kPa

regulator (2.7 — 3.1 kgf/ecm? 38 — 44 psi)

Fuel pump Resistance (Cold) 02 -~-300

Injector Resistance 12 - 16 Q
Injection volume 66 — 82 e¢m® (4.0 — 5.0 cu in.) per 15 seconds
Difference between each cylinder % cm? (0.3 cu in.) or less
Fuel leakage One drop or less per minute

Air flow meter Resistance Terminals Resistance

VS — E2 200 — 600 Q (Measuring plate fully closed)
VS — E2 20 — 1,200 Q (Measuring plate fully open)
VC — E2 200 — 400 Q

THA — E2 10 ~ 20 kQ at ~-20°C (~4°F)

THA — E2 4 — 7kQ at0°C (32°F)

THA — E2 2 — 3k at20°C (68°F)

THA - E2 0.9 — 1.3 kQ at 40°C {104°F)

THA — E2 0.4 — 0.7 k2 at 60°C (146°F)

Throttle body Throttle valve fully closed angle 6°
Dashpot setting speed 2.200 * 300 rpm
Throttle opener setting speed 700 — 1,000 rpm
TP sensor Clearance between stop screw and lever Terminals Resistance
0 mm (0 in) VTA — E2 0.2 — 57kQ
0.50 mm (0.020 in.) IDL — E2 2.3k or less
0.756 mm (0.030 in.) IDL — E2 Infinity
Throttle valve fully open VTA — E2 2.0 —-102kQ
- VC — E2 25 — 59kQ
I1SC valve Resistance B1 — 81,83 10 — 30 Q
B2 — 52,54 10 —-30Q
Water temp. Resistance 10 — 20 k{2 at —20°C (—4°F)
sensor 4 — 7kQ at 0°C (32°F)

2 — 3kQ at 20°C (68°F)

0.9 — 1.3 kD at 40°C (104°F)
0.4 — 0.7 kQ at 60°C (140°F)
0.2 — 0.4 kQ at 80°C (176°F)

Fuel pump Resistance (Cold) Approx. 0.73 Q

resistor

VSV for EVAP Resistance 30 — 33 Q at 20°C (68°F)
VSV for fuel Resistance a7 — 44 Q at 20°C (68°F)
pressure

control

VSV for EGR Resistance 30 — 34 Q at 20°C (68°F)
VSV for AS Resistance 37 — 44 Q at 20°C (68°F)

Oxygen sensor Heater coil resistance 5.0 — 6.5 O at 20°C (68°F)
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EG-297

ECU Condition Terminals Voltage

- BATT — E1 9—-14V
IG SW ON IG SW — EIl 9—14V
IG SW ON M—REL — E1 9—-14V
IG SW ON +B, +B1 — E1 9—~14V
IG SW ON — Throttle valve cpen IDL — E2 9—14V
IG SW ON VCC — E2 45 —-558V
IG SW ON — Throttle valve fully closed VTA ~ E2 0.3 -08YV

(Throttle opener must be cancelled first)
1G SW ON — Throttle valve fully open VTA — E2 3.2 —-49Vv
1G SW ON — Measuring plate fully closed VS — E2 35— 45V
G SW ON — Measuring plate fully open VS — E2 0.2—-05V
idling V8 — E2 1.2 — 24V
3.000 rpm VS — E2 08 ~13V
IG SW ON 10 ~ 60 — EO1 9—14v
IG SW ON 10 ~ 60 — EO2 9—14V
IG SW ON — Intake air temp. 20°C {68°F) THA — E2 05 —34V
IG SW ON — Water temp. 80°C (176°F) THW — E2 02 —-1.0V
Cranking STA — E1 6 V or more
Idling IGT — E1 Pulse generation
IG SW ON ISC1 ~ ISC4 — E1 9—14V
No trouble and engine running
W — E1 9—-14V

IG SW ON IGF — E1 2V or less
Idling IGF — E1 Pulse generation
Idling G1, G2 - GO Pulse generation
Idling NE — GS Pulse generation
Idling KNK1, KNK2 - E1 Pulse generation

Maintain engine speed at 2,500 rpm for 120 seconds
after warning up then return to idling
VF1,VF2 — E1
1G SW ON — Shift position P or N NSW — E1l
IG SW ON — Ex, shift position P or N NSW — E1
1G SW ON — Rotate driving wheel slowly

SPD ~ E1
1G SW ON
— Check connector TET — E1 not connected
TE1, TE2 — E1
1G SW ON
— Chack connector TE1 — E1 connected
TE1, TE2 — E1
IG SW ON — A/C ON A/C — El
IG SW ON — A/C OFF A/C — E1

Stop light SW ON (Brake pedal depressed)} STP — E1
Stop light SW OFF STP — E1

1.8 —-32V
3V orless
9—-14V

Pulse generaticn

g —-14v

1.5V or less
75— 14V
1.5 V or less
75 — 14V

1.5 V orless
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ECU Condition Terminals Resistance
Throttle valve open IDL — E2 Infinity
Throttle valve fully ciosed IDL — E2 2,300 Q or less
{Throttle opener must be cancelled first)
Throttle valve fully open VTA — E2 2,000 — 10,200 Q
Throttle valve fully closed VTA — E2 200 — 5,700 Q
{Throttle opener must be cancelled first)

- VCC — E2 2,500 — 5,800 Q
Measuring plate fully closed VS — E2 200 — €00 Q
Measuring plate fully open VS — E2 20 - 1,200 Q
IAT 20°C (68°F) THA — E2 2,000 — 3,000 Q
ECT 80°C (176°F) THW — E2 | 200 — 400 Q
Cold (—10°C (14°F) to 50°C (122°F))
G1,G2 - G& 185 — 275 Q
Hot (50°C (122°F) to 100°C (212°F)}
G1,G2 -G | 240 — 325 Q
Cold (—10°C (14°F) to 50°C {122°F) NE — G2 185 — 275 0
Hot (50°C (122°F) to 100°C (212°F)) NE — GO | 240 - 325 Q
- +B, +B1 — ISC1 ~ ISC4 10 —30Q
Fuel cut speed or more
Fuel return 1,200 rpm

speed
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TORQUE SPECIFICATIONS

EGOEE—08

Part tightened N-m kgf-em ft-ibf
Fuel line {Union bolt type) 29 300 22
Fuel line (Flare nut type) 30 310 22
Fuel pump bracket assembly x Fuel tank 38 40 35 in.-Ibf
Second seat x Body 39 400 28
Drain plug x Fuel tank 8.5 65 57 in.-Ibf
Fuel tank brether tube x Fuel tank 1.5 15 13 in..Ibf
Fuel tank filler pipe x Fuel tank 3.5 35 31 in.-Ibf
Fuel tank band x Body as 400 29
Fuel pressure regulator x Delivery pipe 25 250 18
Fuel inlet hose x Fuel filter 29 300 22
Delivery pipe x Intake manifold 21 210 15
No.1 fuel pipe x Delivery pipe {(Union bolt) 29 300 22
No.1 fuel pipe x Delivery pipe (Bolt) 20 200 14
No.1 fuel pipe x Fuel filter 28 300 22
Fuel return pipe x Intake manifold 20 200 14
Air intake chamber x Intake manifold 21 210 15
PS reservoir tank x Air intake chamber 18 185 13
0il dipstick guide x Intake manifold 20 200 14
0il dipstick guide x No.1 oil pan 20 200 i4
Heater inlet pipe x Air intake chamber 20 200 i4
EGR valve x Air intake chambar (Stud bolt) 10 106 8
EGR valve x Air intake chamber (Nut) 19 195 14
EGR valve x EGR pipe 64 650 47
VAF meter x Bracket 49 50 43 in.-lbf
VAF meter x Air cleaner cap 10 100 7
Throttle body x Air intake chamber 21 210 15
ECT sensor x Cylinder head 20 200 14
Knock sensor x Cylinder block 44 450 a3
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FUEL SYSTEM

DESCRIPTION

EGOUN—0%

B

e

o]

ARUA,
il
TR
NS

R ¥

12
11
1. Quter Vent Control Valve {OVCV} 11. Auxiliary Acceleration Pump (AAP)
2.  Acceleration Pump Plunger 12. Secondary Main Jet
3. Secondary Slow Jet 13. Secondary Throttle Valve Diaphragm
4., Secondary Main Nozzle 14. Secondary Throttle Valve
5.  Acceleration Nozzle 15. Primary Throttle Valve
6. Choke Vaive 16. Idle Mixture Adjusting Screw
7.  Primary Main Nozzle 17. Primary Slow Jet
8. Fuel Cut Solenoid Valve 18. Primary Main Jet
9. Power Piston 19. Power valve
10. Needle Valve

POS100
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CARBURETOR
In this type of double barrel carburetor, air and fuel are mixed in a single barrel (venturi chamber)
when the engine is under comparatively light loads, as when driving at low to medium speeds.
When the engine is under a heavy load or is running at high speeds, air and fue! are mixed in both
barrels (venturi chambers).
The carburetor utilizes venturi vacuum to spray the required gasoline mixture through the main
nozzle to the intake manifold. The carburetor consists of a venturi which detects the airflow, a
main jet and nozzle which measures the amount of fuel, and a throttle valve and other parts which
are used to adjust the intake air pressure. Gasoline fed from the fuel pump accumulates for a
short time in the float chamber, with float assuring that the amount is always constant. In the
engine intake process, when a piston moves downward inside a cylinder, the air in the chamber
hecomes thin, This causes air to flow into the cylinder from air cleaner through the carburetor and
intake manifold, The speed of this air is increased when it passes through the narrowed portion
of the carburetor body, that is, the venturi. The pressure drops in this area and resuits in gasoline
being sprayed from the main nozzle in a jet. The amount of gasoline sprayed is determined mainly
by the airflow in response to the amount the throttle valve is opened, and by the venturi vacuum.
The sprayed gasoline is scattered by the flow of high speed air and vaporized, then this gas
mixture is conductad into intake manifold.

Float System
The float system temporarily stores gasoline sent from the fuel pump and also serves the function
of maintaining the amount of accumulated fuel {the fuel level} at a constant level.

Primary Low Speed System
The primary low speed system is used to supply gasoline for low engine speeds, when the throttle
valve is opened only an extremely small amount.

Solenoid Valve
Turning off the ignition switch closes the solenoid valve and stops the supply of fuel to the low
speed circuit. Turning the ignition switch on causes current to flow through the solenoid valve
coil, opening the valve and allowing the supply of fuel to the low speed circuit.

Primary High Speed System
The primary high speed system is the most used operating system, in which the negative pressure
generated by the passage of air through the venturi is used to suck out gasoline. This system
operates to mix fuel for a wide range of speeds, and therefore has a great influence on the
performance of the carburetor. The high speed system is designed to deliver an economical
mixing ratio. However, auxiliary systems such as the acceleration system or the power system are
used when a larger output is required.

Secondary Low Speed System
The flow rate through the venturi on the secondary side is low when the secondary throttle valve
is opened only a little, and no gasoline is sprayed from the secondary main nozzle. Only air is
sucked in from the secondary side. Since the gas mixture is lean, the secondary side low speed
system is preventad from operating.

Secondary High Speed System
The primary high speed side operates during low output, when only a small amount of air is
sucked in. Howevar, during medium or high output, when a large amount of air is sucked in, the
primary high speed side is inadequate for supplying enough fuel mixture. Therefore, the throttle
valve on the secondary side opens, permitting use of both high speed systems. The construction
of the secondary high speed system is the same as that of the primary high speed system, but
since the secondary high speed system is used when the engine is delivering a greater output, the
secondary high speed system is designed with larger nozzle, venturi and jet than the primary side,
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Power System
The primary high speed system is designed to use fuel economically. However, when the engine’s
output is high, a greater quantity of fuel is required than can be delivered by the primary high
speed system. The extra fuel required for high output is supplied through the power system,
which delivers a rich gas mixture to the high speed system.

Acceleration System
Depressing the accelerator pedal suddenly during normal driving requires an increase in the
engine’s output, and at such a time, the carburetor must supply a rich gas mixture to the engine.
However, even though the amount of air is increased immediately when the throttle valve is
opened, the gas mixture becomes temporarily diluted due to the weight of the gasoline being
greater than that of air. The acceleration system has been adopted to prevent this delay by
supplying a rich gas mixture during acceleration.
The acceleration pump always operates, regardless of the coolant temperature, but the auxiliary
acceleration pump (AAP) operates only when the coolant temperature is low.

Choke System
The choke system makes it easier to start the engine when the temperature is low. At such times,
cranking speed is lower and as a result, the intake negative pressure is also lower, reducing the
amount of fuel supplied. In addition, since the intake manifold is cold, gasification of fuel is poor
and the gas mixture delivered to the combustion chamber is thin, making starting difficult. The
choke system supplies a rich gas mixture to the intake manifold to overcome this problem.

Outer Vent Control Valve (OVCV)
While the engine is stopped, if gasoline vapor from the float chamber passes through the air vent
and a large amount collects in the intake manifold, engine restartability will decline. To prevent
this, an outer vent control valve (OVCV) is fitted. When the engine is stopped, this valve opens
and releases the gasoline vapor from the carburetor to be absorbed by charcoal cannister, from
where it is drawn to the engine during.

FUEL FILTER
Gasoline used for fuel contains a small proportion of dirt or moisture. If permitted to reach the
narrow channels of the carburetor or the jet nozzle, these contaminants would soon clog them
and cause the engine to stall. The fuel filter is designed to remove the dirt and moisture from fuel.
Fuel passes through an element in the fiiter. This element slows the rate of flow of the fuel,
causing the moisture and particles of dirt, etc. to settle out. The lighter contaminants are filtered

by the filter element.

FUEL PUMP
The fuel pump pumps fuel from the fuel tank and delivers it to the carburetor. The fuel pump in
this engine is a mechanical type (diaphragm type) pump which is operated directly by the
camshaft.
The diaphragm type fuel pump uses a diaphragm, which moves up and down in a pump chamber.
Two valves are located in the each pump chamber opposite the direction of operation. This up
and down motion of the diaphragm creates a pumping action.
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PRECAUTIONS

1.

EABUP-01

Before working on the fuel system, disconnect the
cable from the negative battery terminal.

When working on the fuel system, keep away from
possible fire hazards and do not smoke.

Keep gasoline off rubber or ieather parts.

Work on only one component group at a time to help
avoid confusion between similar looking parts.

Keep work area clean to avoid contamination of the
carburetor and components.

Be careful not to mix up or lose clips or springs.
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PREPARATION

SST {SPECIAL SERVICE TOOLS)

EGSUG-01

@ 09860—-11011

Carburetor Driver Set

0924000014

Carburetor Adjusting Gauge Set

09240-00020

Wire Gauge Set

RECOMMENDED TOOLS

EGOUR-01

09082—-00015

TOYOTA Electrical Tester

09200-00010

Engine Adjust Kit

EQUIPMENT

EGOUS -1

Torque wrench
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Fuel Level

EC0174

Ohmmeter

POB081

ON—VEHICLE INSPECTION

1.

2.
(a)

(b)
(c)

EQOUT-01

REMOVE INTAKE AIR CONNECTOR FROM
CARBURETOR

INSPECT CARBURETOR AND LINKAGE

Check that the various set screws, plugs and union
bolts are tight and correctly installed.

Check the linkage for excessive wear and missing
snap rings.

Check that the throttle valves open fully when the
accelerator pedal is fully depressed.

INSPECT FLOAT LEVEL

Check that the float level is about even with the
correct level in the sight glass.

If not, check the carburetor needle valve and float
level, and adjust or repair, as necessary.

COLD ENGINE

4.
(a)
(b)

{c)
(d)
(e)

(f)

INSPECT AUTOMATIC CHOKE SYSTEM
Disconnect the wiring connsctor,

Using an ohmmeter, measure the resistance between
the coil housing terminal (red wire) and body ground.

Resistance:

17 — 19 Q at 20°C (68°F)
Connect the wiring connector.
Start the engine.
Shortly after, chack that the choke valve begins to
open and the coil housing {choke heater) is heated.
Stop the engins.
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FICB

At Engine
Stopped

PO4933

5.
(a)
(b)

(c)

{a)
(b}

(c)

(d)

(a)

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

{a)
(b}

INSPECT CHOKE BREAKER (CB) SYSTEM
Start the engine.
Disconnect the vacuum hose from the CB and check
that the choke valve moves.
Reconnect the vacuum haose to the CB and check that
the choke valve moves within the specified time after
reconnecting the hose.
Time:

1—5 seconds
Stop the engine.
INSPECT FAST IDLE CAM BREAKER (FICB)
SYSTEM
Disconnect the vacuum hose from the FICB.
With the coolant temperature below 40°C (104°F),
step down on the accelerator pedal and releass it.

Start the engine.

Reconnect the vacuum hose and check that the choke
linkage does not move.

INSPECT AUXILIARY ACCELERATION PUMP (AAP)
SYSTEM

Check that the coolant tempeature is below 50°C
(122°F).

Start the engine.

Pinch the AAP hose, and stop the engine.

Release the hose.

Check that gascline spurts out from the acceleration
nozzle,

INSPECT OUTER VENT CONTROL VALVE (OVCV)
OPERATION

Disconnect the outer vent hose from the carburetor.
Blow air into the outer vent pipe and check that the
OVCV is open.



EG-307

ENGINE — FUEL SYSTEM

At ldle

>
A .
k Alr does not
by, flow
v

PO4934

@
7
@®
Q) i
FUO0B9
Fast ldle Cam

()
(d)

(e)
(f}

(9)

Start the engine.
With the engine idling, blow air into the outer vent
pipe and check that the OVCV is closed.

Disconnect the carburetor connector.
Using an ochmmeter, measure the resistance betwsen
the OVCV terminal of the carburetor connector and
body ground.
Resistance (Cold):

32-38 O
Reconnect the outer vent hose.

HOT ENGINE

9.
(a)
(b)

{c)

(d)

(e)

CHECK FAST IDLE CAM BREAKER (FICB) SYSTEM

Warm up the engine to normal operating temperature
and stop the engins.
Disconnect the vacuum hose from the FICB.

Set the fast idle cam. While holding the throttle sli-
ghtly open, push the choke valve closed, and hold it
closed as you release the throttle valve,

Start the engine, but to do not touch the accelerator
pedal.

Reconnect the vacuum hose, and check that the
choke linkage moves, and that the fast idle cam is
released to the 4th step.
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10.

(a)
{b}
(c)
{d}

(e)

14.
15.

16.
17.

18.

12.

13.

INSPECT CHOKE VALVE
Check that the choke valve opens fully.

. INSPECT AUXILIARY ACCELERATIONS PUMP

(AAP) SYSTEM
Warm up the engine to normal operating temperaturs.

Start the engine,

Pinch the AAP hose, and stop the engine.

Release the hose.

Check that gasoline does not spurt out from the ac-
celeration nozzle.

INSPECT AUXILIARY ACCELERATION PUMP (AAP)
DIAPHRAGM

Start the engine.

Disconnect the hose from the AAP,

Apply and release the vacuum directly to the AAP at
idle.

Check that the engine rpm changes by releasing
vacuum.

Reconnect the AAP hose.

If a problem is found, replace the AAP diaphragm.
INSPECT ACCELERATION PUMP

Open the throttle valve, and check that gasoline
spurts out from the acceleration nozzle.

INSTALL AIR INTAKE CONNECTOR

CHECK AND ADJUST IDLE SPEED AND IDLE
MIXTURE

CHECK AND ADJUST FAST IDLE SPEED

CHECK AND ADJUST DASH POT (DP) SETTING
SPEED

CHECK AND ADJUST THROTTLE POSITIONER (TP)
SETTING SPEED
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CARBURETOR
CARBURETOR REMOVAL

EGOUA 01

Intake Air Connectar

Accelerator Cable
Carburetor

Fuel Inlet Hose

No.1 Water
By-Pass Hose

"~ Carburetor Connector

Outer Vent Control Hose

Gasket
Insulator

Gasket

[N-m (kgf-cm. ft-Ibfl} : Specified torque
4 Non-reusable part

POS108

1. DRAIN COOLANT

Disconnect the No.2 water by—pass hose from the

intake manifold and drain the coolant from the mani-

fold,

REMOVE INTAKE AIR CONNECTOR

3. DISCONNECT ACCELERATOR CABLE FROM
CARBURETOR

4. DISCONNECT CARBURETOR CONNECTOR

L

5. DISCONNECT FOLLOWING HOSES:

{a) Fuel inlet hose

(b) Outer vent control hose

(¢) No.1 water by—pass hose

(d) Emission control hoses
HINT: Before disconnecting the emission control
hoses, use tag to identify how they should be recon-
nected.
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6. REMOVE CARBURETOR
(a) Remove the four carburetor mounting nuts.
(b) Lift out the carburetor.

(¢) Cover the inlet hole of the intake manifold with a
cloth.




ENGINE — FUEL SYSTEM

EG-311

COMPONENTS

Egoun-0at

Cover

Spring
Diaphragm /
@, Wire Clamp g
(((_@ ¢ Gasket
Collar ~. S
Stopper Praan -
- T Air Horn

¢ Gasket

Coil Housing

+ Non-reusable part

Thermosiat
Housing

Clamp

4 Plunger Boot

Quter Vent Control
Vaive (QVCV)

T

# Gasket

FICB Link

Primary
Upper

(i

Spring

Power
Piston

do

Slow Jet . g

i)

g

Nipple Union

® Gasket

A Acceleration
Pump Arm

&—#¥Gasket
Needle Valve Seat

Acceleration
Pump Plunger

@-— Needle Valve

&— Spring

8—— Plunger

@»— Wire
&4 Pivot Pin

TT
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S

L

| A

!

& Gasket
& Gasket

Insulator
Throttle Positioner (TP}

Carburetor Frange

4 Non-reusable part

Prirmary
Secondary Slow Jet
Slow Jet Spring
Check Ball

Retainer

Primary Discharae Ball
+ 1SC
Small Venturi Wzightg Check Ba Sight Giass
Passage Ring Power Valve i
Secondary
Small Venturi E
| .
)

Foed
& Gaskst

Auxiliary Acceleration
Pump (AAP} Cover

G.C.C.
Idle Mixture Adjusting Screw
-

(®
L
Others
}bﬁ Idle Mixture Adjusting Screw

Spring

Idle Speed Adjusting Screw

1. Praimary Main Jet
2, Secondary Main Jet

POS101
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EGQUC—01

CARBURETOR DISASSEMBLY

HINT: The following instructions are organized
sothat you will work only one component group at a
time.

This will help you avoid confusion between similar
looking parts from different subassemblies being on
your workbanch at the same time.

(a) To facilitate reassembly, arrange parts in order.,
(b) Be careful not to mix up or lose balls, clips or springs.

(e) Use SST (carbursetor driver set).
SST 09860—11011

EGOUD 01

Air Horn Disassembly

See page EG—31 1‘
1. EC RETOR STUD BOLT AND NIPPLE

UNION

2. REMOVE ACCELERATION PUMP ARM
{a) Remove the snap ring from the pump connecting link.

(b} Remove the pivot bolt.

(c) Disconnect the pump arm from the pump plunger.

{d) Disconnect the pump connecting link from the throt-
tle fever and remove the pump arm and pump con-
necting link.

3. DISCONNECT FAST IDLE CAM BREAKER (FICB)
LINK
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PO4376

SST

POE0S3

PO4T21

4,
(a)

9.

REMOVE AIR HORN ASSEMBLY

Remove the seven screws and following parts:

(1) Number plate

(2) Wire clamps

(3) Vacuum hose clamp

Lift off the air horn assembly together with the air
horn gasket.

REMOVE FLLOAT AND NEEDLE VALVE
Remove the float pivot pin, float and needle valve
subassembly.

REMOVE ACCELERATION PUMP PLUNGER
Remove the pump plunger and boot.
REMOVE AIR HORN GASKET

REMOVE NEEDLE VALVE SEAT
Remove the needle valve seat and gasket.

REMOVE POWER PISTON
Remove the screw, retainer, power piston and spring.
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11.

10.

12.

13.

14,

REMOVE PRIMARY UPPER SLOW JET

DISCONNECT WIRES FROM CARBURETOR
CONNECTOR

Pry up the locking lugs with a screwdriver and pull out
the terminal.

REMOVE OUTER VENT CONTROL VALVE {OVCV)
Remove the three screws, wire clamp, OVCV and
gaskset.

REMOVE COIL HOUSING
Remove the three screws, retainer, coil housing and
gasket.

REMOVE CHOKE LEVER
Remove the screw and choke lever.
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05673

15.

(a)

(b)

16.

17.

18.

REMOVE CHOKE BREAKER (CB)
Remove the three screws, cover and spring.

Remove the E—ring, stopper, spring collar and dia-
phragm.

REMOVE FUEL CUT SOLENOID VALVE
Remove the solenoid valve and gasket.

REMOVE THERMOSTAT HOUSING
Remove the two screws and thermostat housing.

REMOVE FAST IDLE CAM BREAKER (FICB) LINK
Remove the screw and FICB link.
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EGOUE—D1

Carburetor Body Disassembly

ISee page EG—31 2|

1. REMOVE CHECK BALLS FOR ACCELERATION
PUMP

(a) Remove the pump discharge weight, spring and large
ball.

(b) Remove the plunger spring.

(c) Using tweezers, remove the ball retainer.
(d) Remove the small ball.

2. REMOVE SLOW JETS
{a) Remova the primary slow jet.
{b) Remove the secondary slow jet.

3. REMOVE CHECK BALLS FOR AUXILIARY
ACCELERATION PUMP (AAP)

(a) Remove the plug, spring and ball.

(b} Remove the plug and ball.

4. REMOVE POWER VALVE
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PO4717

POS019

5. REMOVE DASH POT (DP)
Remove the three screws and DP.

6. REMOVE PRIMARY AND SECONDARY MAIN JETS
(a} Remove the two passage plugs and gaskets.

(b) Remove the primary and secondary main jets and
gaskets.

7. REMOVE SMALL VENTURIES
(a) Remove the passage ring.

(b) Remove the two screws, primary small venturi and
gasket.

(c) Remove the two screws, secondary small venturi and
gasket.
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PO4856

8.

(c)

10.

(a)
(b)
(c)

11.

REMOVE AUXILIARY ACCELERATION PUMP (AAP)

Remove the three screws, pump housing, spring and
diaphragm.

REMOVE SECONDARY THROTTLE VALVE
DIAPHRAGM

Remove the snap ring and disconnect the diaphragm
link.

Remove the two screws, throttle valve diaphragm
assembly and gasket.

If necessary, remove the four screws and disassembly
the throttle valve diaphragm.

REMOVE FAST IDLE CAM BREAKER (FICB)
Remove the snap ring.

Remove the two screws.

Disconnect the link, and remove the FICB.

REMOVE THROTTLE POSITIONER (TP)
Remove the two screws and TP.
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12. REMOVE FAST IDLE CAM

13. REMOVE SIGHT GLASS
Remove the two screws, retainer, sight glass and O—
ring.

14. SEPARATE CARBURETOR BODY AND FLANGE
(a) Remove the passage screw and spring washer.

{b) Remove the two bolts.
{c} Separate the body and flange.
{d) Remove the insulator.
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ESOUF-o1

GENERAL CLEANING PROCEDURE

CLEAN DISASSEMBLED PARTS BEFORE INSPECTION

(a)

(b)
(c)

(d)

With a soft brush wash and clsan the cast parts in
carburetor cleaner.

Clean off the carbon around the throttle valve.

Wash the other parts thoroughly in carburetor clean-
er.

Blow all dirt and other foreign material from the jets,
fuel passages and restrictions in the body.

EQOUG—O1

INSPECTION OF CARBURETOR

1.
(a)

(b)

{c)
()

(e)

2.

3.

INSPECT FLOAT AND NEEDLE VALVE

Inspect the pivot pin (1) for scratches and excessive
wear.

Inspect the float (2) for broken lips and wear in the
pivot pin holes.

Inspect the spring (3) for breaks and deformation.
Inspect the needle valve {4} and plunger {b) for wear or
damage.

inspect the strainer (6) for rust and breaks.

INSPECT POWER PISTON
Check that the power piston moves smoothly.

INSPECT POWER VALVE
Check for faulty opening and closing action.
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© @®
Battery
PO474]
Ohmmeter

POAT42

Battery

4.
(a)

(b)

(a)
(b)

(c)

(d)

INSPECT FUEL CUT SOLENOQID VALVE

Connect the connector terminals to the battery ter-
minals.

You should feel a "click” from the solenoid valve when
the battery power is connected and disconnected.

If the solenoid valve is not operating properly, replace
it

INSPECT CHOKE HEATER (COIL HOUSING)
Using an ohmmeter, measure the resistance between
the terminals,
Resistance (Cold):
1.7—1.9 Q at 20°C (68°F)
If a problem is found, replace the choke heater.

INSPECT OUTER VENT CONTROL VALVE (OVCV)

Check the valve and seats for damage.
Check the valve rod moves smoothly.

Using an ohmmeter, measure the resistance between
the wire terminal and body.
Resistance (Cold):

32—-38 Q
[f the resistance is not within specification, replace
the OVCV.

Connect the OVCV body and wire terminal to the
battery terminals and check that the valve is retra-
cted.

If the OQVCV is not operating properly, replace it.
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CARBURETOR ASSEMBLY

EGOUR—-01

HINT: Use new gaskets and O—rings throughout.

EGHUI-01

Carburetor Body Assembly
[See page EG—312)

1. ASSEMBLE CARBURETOR BODY AND FLANGE

(a) Assemble the flange and body together with a new
insulator.

(b} Install the two bolts.

(c) Install the passage screw together with the spring
washer.

2. INSTALL SIGHT GLASS
Install a new O—ring, the sight glass and retainer with
the two screws.

3. INSTALL FAST IDLE CAM
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PO4855

PO4927

4. INSTALL THROTTLE POSITIONER (TP}
Install the TP with the two screws.

5. INSTALL FAST IDLE CAM BREAKER (FICB)

(a) Connect the link, and install the FICB with the two
SCrews.

(b} Secure the link with the snap ring.

6. INSTALL SECONDARY THROTTLE VALVE
DIAPHRAGM

(a) Assemble the housing (1), a new gasket (2), the dia-
phragm (3), spring {4) and cover (5).

(b) Install the four screws.

{c} Place a new gasket in position on the carburetor body.
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-

Passage Ring

7

POA8SS

{d)
(e)

(a)

(b)

(c}

9.
(a}

Install the throttle valve diaphragm with the two
screws.
Connect the diaphragm link with the snap ring.

INSTALL AUXILIARY ACCELERATION PUMP (AAP)

Install the following parts with the three screws.
(1) Diaphragm

(2) Spring

(3) Cover

INSTALL SMALL VENTURIES

Install a new gasket and the primary venturi with the
two screws.

Install a new gasket and the secondary venturi with
the two screws.

Install the passage ring.

INSTALL PRIMARY AND SECONDARY MAIN JETS
Install the primary and secondary main jets with new
gaskets.
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(b) Install the primary and secondary passage plugs with
new gaskets.

10. INSTALL DASH POT (DP)
Install the DP with the three screws.

11. INSTALL POWER VALVE

12. INSTALL CHACK BALLS FOR AUXILIARY
ACCELERATION PUMP (AAP)

(a) Install the ball, spring and plug.

(b} Install the baill and plug.

13. INSTALL SLLOW JETS
(a) Install the primary slow jet.
{b) Install the secondary slow jet.

P04S73
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14. INSTALL CHECK BALLS FOR ACCELERATION
(a) Install the plunger small ball.
(b) Using tweezers, install the ball retainer.

(c) Install the plunger spring.
(d) Install the pump discharge large ball, spring and
waeight.

EGOUK-—-02

Air Horn Assembly

(See page EG—311
1. INSTALL FAST IDLE CAM BREAKER (FICB) LINK

Instal the FICB link with the screw.

2. INSTALL THERMOSTAT HOUSING
install the thermostat housing with the two screws.

. INSTALL FUEL CUT SOLENQID VALVE
(a) install a new O—ring to the solenoid valve.
(b} Install the sclenoid valve together with a new gasket.
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05674

05672

POAT30

4.
(a)

{b)

()

(a)
(b)

(c)

(d)

INSTALL CHOKE BREAKER (CB)

Insert the diaphragm into the thermostat case, and
install the collar, spring and stopper with the E—ring.
Insert the shaft of the diaphragm inte the hole of the
thermostat case.

Install the following parts with the three screws:
(1) Spring
(2) Cover

INSTALL CHOKE LEVER
Install the choke lever with the screw.

INSTALL COIL HOUSING

Install the gasket to the thermostat case.

Align the bi—metal spring with the wire spring and
install the coil housing, aligning the choke lever as
shown in the illustration.

Align the scale center line of the thermostat case with
the coil housing line, and install the plate with the
three screws,

Check the choke valve action.



EG-329

ENGINE — FUEL SYSTEM

Coil Housing

Fuel Cut Solenoid
Valve
ovVCv

&8 WM

PO4913

SS8T

7.

(a)
(b)

10.

11.

INSTALL OUTER VENT CONTROL VALVE (OVCV)
Install a new gasket, the wire clamp and OVCV with
the three screws.

CONNECT WIRES TO CONNECTOR

Push in the terminal until it is securely locked in the
connecting lug.

Pull on the wire to check that it is securely locked.

INSTALL PRIMARY UPPER SLOW JET

INSTALL POWER PISTON
Install the spring and power piston with the retainer
and screw.

INSTALL NEEDLE VALVE SEAT
Install the valve seat together with a new gasket.
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(b)

(c)

(d)

(8)

. ADJUST FLOAT LEVEL

Insert the needle valve, spring and plunger into the
needie valve seat.

HINT: After adjusting the float level, install the clip
onto the neadle valve.

Install the float with the pivot pin.

Aliow the float to hang down by its own weight.
Using SST, measure the clearance betwseen the float
tip and air horn.
SST 09240~00014
Fioat level (Raised position):

7.0 mm (0.276 in.)
HINT: This measurement should be made without a
gasket on the air horn.

Adjust by bending the portion of the float lip marked
A

Lift up the float.
Using SST, measure the clearance between the needle
valve plunger and float lip.
S$ST 09240-00020
Float level (Lowered position):
0.9 — 1.1 mm (0.035 — 0.043 in.)
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POAT20

(f)

{g)

(h)

13.

14.

15.

(a)

(b)

Adjust by banding the position of the float lip marked
B.

After adjusting the float level, remove the float, plung-
er, spring and needle valve.

Assemble the clip onto the needle valve.

INSTALL NEW AIR HORN GASKET

Place the air horn gasket on the air horn.
INSTALL ACCELERATION PUMP PLUNGER
Install a new boot and the pump plunger.

INSTALL NEEDLE VALVE AND FLOAT
Hook the needle valve clip to the lip portion of the
float.

Install the float and secure it with the pivot pin.
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POBOST

POS109

16.

(a)

{b)
{c)

17.

18.

(a)

(b)
(c)
(d)

19.

20.

INSTALL AIR HORN ASSEMBLY
Install the wire clamp in position.

Place the air horn in the carburetor body.

Install the following parts with the seven screws:
{1} Number plate

{2) Wire clamps

(3) Vacuum hose clamp

CONNECT FAST IDLE CAM BREAKER (FICB) LINK

INSTALL ACCELERATION PUMP ARM

Connect the pump connecting link to the throttle
lever.

Connact the pump arm to the pump plunger.

Install the pump arm with the pivot bolt.

Secure the link with the snap ring.

INSTALL NIPPLE UNION
Install a new gasket and nipple union

CHECK FOR SMOOTH OPERATION OF EACH PART
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EGOUL—-01

CARBURETOR ADJUSTMENT

HINT: Use SST 09240—00014 to make adjustment.

1. CHECK AND ADJUST THROTTLE VALVE OPENING

{a) Check the full opening angle of the primary throttle

$
o N valve.
%
@k{b@ Standard angle:
' S 90° from horizontal

P0S032

{b) Adjust by bending the primary throttle stop lever.

PO5113

(c) Check the full opening angle of the secondary throttle
valve.
Standard angle:
90° from horizontal

{d) Adjust by bending the secondary throttle stop lever.,

O QQ\;\S “

Secondary Throttie

Stop Lever —
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PO5091

Secondary
Throttle
Kick-Up Lever

POS076

2.
(a)

(b)

(a)

(b)

{a)

{b)

CHECK AND ADJUST KICK—UP SETTING
With the primary throttle valve fully opened, check
the opening angle of the secondary throttle valve.
Standard angle:

23° from horizontal

Adjust by bending the secondary throttle kick—up
lever.

CHECK AND ADJUST SECONDARY TOUCH ANGLE
Check the primary throttie valve opening angle at the
same time the primary kick lever just touches the
secondary kick lever.,
Standard angle:

67° from horizontal
If the angle is not within specification, replace the
carburetor flange.

SET AUTOMATIC CHOKE

Set the coil housing line so that it is aligned with the
center line of the thermostat housing.

HINT: The choke valve becomes fully closed when
the atmospheric temperature reaches 30°C (86°F).

Depending on vehicle operating conditions, turn the
coil housing and adjust the sngine starting mixture.
If too rich ........ Turn clockwise

If too lean ....... Turn counterclockwise



ENGINE — FUEL SYSTEM EG-335

5. CHECK AND ADJUST FAST IDLE SETTING
(@) Apply vacuum to the dash pot (DP).

PO5512

(b} Position the fast idle lever onto the 4th step as shown.

049509

{c) Check the primary throttle valve angle.
Standard angle:
G.C.C.
15.5 — 17.5° from horizontal
Others
17.0 — 19.0° from horizontal

POS074

{(d) Adjust by turning the fast idie adjusting screw.

idle
Adjusting
Screw

POROTT

6. CHECK AND ADJUST UNLOADER
(a) With the primary throttle valve fully opened, check
the choke valve angle.
Standard angle:
35 — 39° from horizontal
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(b)

(a)

{b)
{c)

(d)

Adjust by bending the unloader lever.

CHECK AND ADJUST FAST IDLE CAM BREAKER

(FICB)

Set the fast idle cam.

(1) While holding the throttle slightly open, push the
choke valve closed, and hold it closed as you
ralease the throttle valve.

(2} Check that the fast idle lever is a set in the 1st

step of the fast idle cam as shown.

Apply vacuum to the FICB and release it.
Chack that the choke linkage movaes, and that the fast
idle cam is released to the 4th step.

Adjust by bending the FICB lever.
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MCEQ ) POR07E

8.
(a)
(b)
(c)

(d)

(b)

(c)

CHECK AND ADJUST CHOKE BREAKER (CB)
Set the fast idle cam. (See step 8)
Apply vacuum to the CB.
Check the choke valve angle.
Standard angle:
44 — 46° from horizontal

Adjust by turning the CB adjusting screw.

CHECK AND ADJUST DASH POT (DP)

Open the throttle valve and then close it with the
choke valve fully open.

HINT: Check that fast idle is not operating.

Check the primary throttle valve angle.
Standard angle:

19 — 21° from horizontal

Adjust by turning the DP adjusting screw.
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10. CHECK AND ADJUST THROTTLE POSITIONER (TP)

{a) Apply vacuum to dash pot (DP), fast idle cam breaker
(FICB) and throttie positioner (TP).
(b) Check the primary throttie valve angle.
Standard angle:
17.5 — 19.5° from horizontal

(e} Adjust by turning the TP adjusting screw.,

11. CHECK AND ADJUST ACCELERATION PUMP

(a) Apply vacuum to dash pot (DP), fast idle cam breaker
(FICB) and throttle positioner (TP).

(b} Rotate the throttle shaft and check that the length of
the stroke.
Standard stroke:

10.9 mm {0.428 in.)

(c) Adjust the pump stroke by bending the connecting

link,

12. PRESET IDLE SPEED ADJUSTING SCREW
{a) Apply vacuum to dash pot (DP) and fast idle cam
breaker (FICB).
(b) Check the primary throttle valve angle.
Standard angle:
14° from horizontal

{c) Adjust turning the idle speed adjusting screw.

Idle Speed Adjusting Screw —
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13. PRESET IDLE MIXTURE ADJUSTING SCREW
If the idle mixture adjusting screw has been removed,
fully screw it in and then unscrew it the following
amount.
Standard:
Return 2 1/4 turns from fully closed position
HINT: Use SST if necessary.
SST 09243-00020
NOTICE: Use care not to screw it in toc tightly and

damagse the screw tip.

14. CHECK FOR SMOOTH OPERATION OF EACH PART
15. INSTALL CABURETOR STUD BOLT
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POS034

EGOUM-01

CARBURETOR INSTALLATION

{See page EG—300]

1. INSTALL CARBURETOR

(a) Place the insulator and new gaskets on the intake
manifold.

(b} Place the carburetor on the insulator.
(c) Install the four carburetor mounting nuts.
Torque: 13 N-m {130 kgf-cm. 9 ft.bf)

2. CONNECT FOLLOWING HOSES
{a) Emission control hoses

{b) Fuel inlet hose

{¢) Outer vent control hose

{d) No.1 water by —pass hose

CONNECT CARBURETOR CONNECTOR

CONNECT ACCELERATOR CABLE

INSTALL INTAKE AIR CONNECTOR

FILL WITH COOLANT

ADJUST IDLE SPEED AND IDLE MIXTURE
ADJUST FAST IDLE SPEED

ADJUST DASH POT (DP) SETTING SPEED

0. ADJUST THROTTLE POSITIONER (TP) SETTING
SPEED

2EONO O AW
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FUEL PUMP
FUEL PUMP REMOVAL

EGOUU 01

QOutlet Hose

Inlet Hose

Return Hose

</
al 9‘ |

9 4 Insulator

Fuel Pump

{N-m {kgfrcm, ft-Ibf}] : Specified torque
4 Non-reusable part

P0S421

1. DISCONNECT FUEL HOSES FROM FUEL PUMP
2. REMOVE FUEL PUMP
Remove the three bolts, fuel pump and insulator.
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EGouUvV—01

FUEL PUMP INSPECTION (Airtight Test)

CUTAWAY VIEW

Inlet Pipe
Return Pipe
o Inlet Valve
Qutlet Valve m T-’
F Qutlet Valve
o
R
a= N = &
VB e
Outlet Pipe t" T
N
Diaphragm
Vent Hole Oil Seal Rocker Arm
FOag7Z

PRECHECKS
Before performing the following checks on the fuel
pump:

(a} Run some fuel through the pump to insure that the
check valves seal tightly (a dry check valve may not
seal propertly).

(b) Without blocking off any pipes, operate the rocker
arm and check the amount of force necessary for
operation and the amount of arm play. This same
amount of force should be used in the checks.

1. CHECK INLET VALVE
Block off the outlet and return pipes with your finger
and check that there is an increase in rocker arm play
and that the rocker arm moves freely (no reaction
force).

PO3T0E
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PO3TA7

Insulator

PO4937

2.

CHECK OUTLET VALVE

Block off the inlet pipe with your finger and check that
the rocker arm locks (does not operate with same
amount of force used in the precheck above).

HINT: Never use more force than that used in the
precheck. This applies to checks 3 and 4 also.

CHECK DIAPHRAGM

Block off the inlet, outlet and return pipes and check
that the rocker arm locks.

HINT: |If all three of these checks are not as speci-
fied, the caulking (sealing) of the body and upper
casing is defective.

CHECK OIL SEAL
Block off the vent hole with your finger and check that
the rocker arm locks.

EGOUW 01

FUEL PUMP INSTALLATION

1.

@ N

INSTALL FUEL PUMP

Install a new insulator and fuel pump with the three
bolts.

Torque: 21 N-m (210 kgf-cm, 15 ft.1bf)

CONNECT FUEL HOSES TO FUEL PUMP
START ENGINE AND CHECK FOR LEAKS




EG-344

ENGINE — FUEL SYSTEM

SERVICE SPECIFICATIONS

EGoUX-01
SERVICE DATA
Part. No. 21100-66010
Carburetor 2110068020
21100—66030
Float level {Raised positiion) 7.0 mm (0.276 in.)
Float level (Lowered position) 0.9 — 1.1 mm (0.035—-0.043 in.)
Throttle valve closed angle (Primary) 9° from horizontal
Throttle valve closed angle (Secondary) 20° from horizontal
Secondary throttle valve full epen angle (Primary) 90° from horizontal
Secondary throttle valve full open angle (Secondary) 90° from horizontal
Secondary throttle valve kickup angle 23° from horizontal
Secondary touch angle 58° from horizontal
Fast idle angle {Pre—setting}—G.C.C. 15.5 — 17.5° from hoerizontal
Fast idle angle (Pre—setting)—Others 17 — 19° from horizontal
Choke valve closed angle 20° from horizontal
Unloder angle 35 — 39° from horizontal
Choke breaker angle 44 — 48" from horizontal
DP angle 19 — 21° from horizontal
Throttle positioner angle 175 — 19.5° from horizontal
Idle speed angle (Pre—setting}) 14° from horizontal
Idle mixture adjusting screw (Pre—setting) Screw out approx. 2 1/4 turns
Acceleration pump stroke 1.09 mm (0.429 in)
{ Choke heater resistance 1.7 -190Q
OVCV resistance 32 -380
EGOUY—01
TORQUE SPECIFICATIONS
Part tightened N.m kgf-ecm ft-Ibf
Carbulator x Intake manifold 13 130 9
Fuel pump x Cylinder head 21 210 15
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COOLING SYSTEM
DESCRIPTION

This engine utilizes a pressurized forced circulation cooling system which includes a thermostat
equipped with a by —pass valve mounted on the inlet side.

OPERATION

£G286-01

1FZ-FE

Throttie Body
TO HEATER __ ’“‘
P : .)
FROM HEATER f

O RADIATOR

Water Qutlet

TO RADIATOR

Water By-Pass
Outlet

Water Inlet

Water Pump

. Thermostat
Radiator Cap

P + Cylinder Head

Reservoir Tank

B ||

Cylinder Block

AT

Radiator

1
Heater Heater Valve

Water Inlet

Water Pump

POB427
PO8380 206726
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1FZ-F

FROM HEATER

TO HEATER Carburetor

Water Outlet
Water Inlet " TO RADIATOR
Water By-Pass Qutlet
Water Pump
FROM RADIATOR
Thermostat
Water Outlet
Water By-Pass Outlet \ Carburator
kY
Thermostat == == l
Hﬁ
Cylinder Head
Reservoir Tank Lol ﬁ
A
- -— 1
Cylinder Block
Radiator ==

|

1] — =

P05441 Water Inlet Water Pump  Heater  Heater Valve

PO5442

206727

The cooling system is composed of the water jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, cooling fan, hoses and other components.

Coolant which is heated in the water jacket is pumped to the radiator, through which an cooling
fan blows air to cool the coolant as it passes through. Coolant which has been cooled is then sent
back to the engine by the water pump, where it cools the engine.

The water jacket is a network of channels in the shell of the cylinder block and cylinder head
through which coolant passes. It is designed to provide adequate cooling of the cylinders and
combustion chambers which become heated during engine operation.
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RADIATOR

The radiator performs the function of cooling the coolant which has passed through the water
jacket and become hot, and it is mounted in the front of the vehicle. The radiator consists of an
upper tank and lower tank, and a core which connects the two tanks. The upper tank contains the
inlet for coolant from the water jacket and the filler inlet. It also has a hose attached through
which excess coolant or steam can flow. The lower tank has an outlet and drain cock for the
coolant. The core contains many tubes through which coolant flows from the upper tank to the
lower tank as well as to cooling fins which radiate heat away from the coolant in the tubes. The
air sucked through the radiator by the cooling fan, as well as the wind generated by the vehicle’s
travel, passes through the radiator, cooling the coolant. An automatic transmission fluid cooler
is built into the lower tank of the radiator. A cooling fan with fluid coupling is mounted behind the
radiator to assist the flow of air through the radiator.

RADIATOR CAP

The radiator cap is a pressure type cap which seals the radiator, resuiting in pressurization of the
radiator as the coolant expands. The pressurization prevents the coolant from boiling even when
the coolant temperature exceeds 100°C (212°F). A relief valve (pressurization valve) and a
vacuum valve (negative pressure valve) are built into the radiator cap. The relief valve opens and
lets steam escape through the overflow pipe when the pressure generated inside the cooling
system exceeds the limit (coolant temperature: 110—120°C (230—248°F), pressure; 59—103
kPa (0.6 —1.05 kgf/ecm?, 8.5—14.9 psi). The vacuum valve opens to alleviate the vacuum which
develops in the cooling system after the engine is stopped and the coolant temperature drops.
The valve’s opening allows the coolant in the reservoir tank to return to the cooling system.

RESERVOIR TANK
The reservoir tank is used to catch coolant which overflows from the cooling system as a result
of volumetric expansion when the coolant is heated. The coolant in the reservoir tank returns to
the radiator when the coolant temperature drops, thus keeping the radiator full at all times and
avoiding needless coolant loss.
Check the reservoir tank level to learn if the coolant needs to be replenished.

WATER PUMP
The water pump is used for forced circulation of coolant through the cooling system. It is
mounted on the front of the cylinder block and driven by two drive beits.
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THERMOSTAT

The thermostat has a wax type by —pass valve and is mounted in the water inlet housing. The
thermostat includes a type of automatic valve operated by fluctuations in the cooiant tempera-
ture. This valve closes when the coolant temperature drops, preventing the circulation of coolant
through the engine and thus permitting the engine to warm up rapidly. The valve opens when the
coolant temperature has risen, allowing the circulation of coolant. Wax inside the thermostat
expands when heated and contracts when cooled. Heating the wax thus generates pressure
which overpowers the force of the spring which keeps the valve closed, thus opening the valve.
When the wax cools, its contraction causes the force of the spring to take effect once more,
closing the valve. The thermostat in this engine operates at a temperature of 82°C (180°F).
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

EGIBK-—a2

08230—-00010  Radiator Service Too! Set

(09231-00060) No.3 Plug

This Part No. is a component part
of 09230—01010

EGOsU—02
EQUIPMENT
Heater Thermostat
Radiator cap tester
Thermometer Thermostat
Torgque wrench
EGOBY — 08

COOLANT CAPACITY (Reference)

Iltem 1FZ—FE {liters (US qgts, Imp.qts)

1ZF —F (liters (US qts, Imp.gts)

12.2 (12.9, 10.7)
13.2 (14,0, 11.6)
14.2 {15.0, 12.5)

w /0o Heater
w/ Front Heater
w/ Front and Rear Heater

125 (13.2, 11.0)
13.5(14.2, 11.9)
14.5 (15.3, 12.8)

* Classification: Ethylene—glycol base.
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COOLANT CHECK AND
REPLACEMENT

1. CHECK ENGINE COOLANT LEVEL AT RESERVGIR
TANK
The coolant level should be betwsen the "LOW"” and
"FULL" lines.
If low, check for leaks and add coolant up to the

S "FULL" line.

2. CHECK ENGINE COOLANT QUALITY
(a) 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.

P10445

(b) There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole,
and the coolant should be free from oil.

If excessively dirty, replace the coolant.

(¢) Reinstall the radiator cap.

- 3. REPLACE ENGINE COOLANT

Fm——=_ Drain Plug (a) 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 drain cock and
engine drain plug. (Engine drain plug at the left of
engine block.)

— (¢} Close the drain cock and plug.

Torque (Engine drain plug):

29 N-m (300 kgf-cm, 22 ft.Ibf}

Drain Cock
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(d) Slowly fill the system with coolant.

° Use a good brand of ethylene—glycol base coo-
lant and mix it according to the manufacturer's
directions.

& Using coolant which includes more than B0 %
ethylene—glycol (but not more than 70 %) is

recommended.
NOTICE:
. Do not use a alcohol type coolant.

. The coolant should be mixed with demineralized
water or distilled water.

Capacity {w/ Heater):
14.2 liters (15.0 US qts, 12.4 Imp. qts)

(e) Reinstall the radiator cap.
() Warm up the engine and check for leaks.
(g) Recheck the coolant level and refill as necessary.

P1044%
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WATER PUMP
COMPONENTS FOR REMOVAL AND
INSTALLATION

EGO8X 06

[N-m tkgf-cm, ft-Ibf}] :
¢ Non-reusable part

21 (210, 15)

Fluid Coupling

Water Pump

Water Pump Pulley

Drive Belt

Specified torque

P10448

EG28Y -1

WATER PUMP REMOVAL

DRAIN ENGINE COOLANT

DISCONNECT NO.3 WATER BY —PASS HOSE
DISCONNECT RADIATOR INLET HOSE

REMOVE DRIVE BELTS, FAN WITH FLUID
COUPLING, WATER PUMP PULLEY AND FAN
SHROUD

Stretch the belts and loosen the water pump pulley

e

mounting nuts.

Lock Bolt

Loosen the lock, pivot and adjusting bolts of the
generator, and remove the drive belts.

Remove the two bolts holding the fan shroud to the
radiator.

Remove the four water pump puliey mounting nuts.
Pull out the fan with fluid coupling, water pump pulley
and fan shroud.

Remove the fan from the fluid coupling.

)

Adjus;cing
Bolt




EG-353

ENGINE — COOLING SYSTEM

5.

1.

1.

(a)
(b)

{c)
(d)

REMOVE WATER PUMP
Remove the four bolts, two nuts, water pump and
gasket.

WATER PUMP COMPONENTS INSPECTION

INSPECT WATER PUMP

Turn the pulley seat and check that the water pump
bearing is not rough or noisy.

If necessary, replace the water pump.

INSPECT FLUID COUPLING

Chseck the fluid coupling for damage and silicon oil
leakage.

If necessary, replace the fluid coupling.

EG288--01

WATER PUMP INSTALLATION

(See Components for Removal and Installation)

INSTALL WATER PUMP

Install a new gasket and water pump with the four
bolts and two nuts.

Torque: 21 N-m {210 kgf-cm, 15 ft-Ibf)

INSTALL WATER PUMP PULLEY, FAN SHROUD,
FAN WITH FLUID COUPLING AND DRIVE BELTS
Install fan to the fluid coupling.

Place the fan with fluid coupling, water pump pulley
and fan shroud in position.

Temporarily install the fan pulley mounting nuts.
Install the fan shroud with the two bolts.
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(e} Install the drive belts with the adjusting bolt and pivot
bolt.

P0O8256 704570

(f) Stretch the belts tight and tighten the four water
pump pulley mounting nuts.

(9) Adjust the drive belts.
(See CH section)

CONNECT NO.3 WATER BY —PASS HOSE
CONNECT RADIATOR INLET HOSE

FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR LEAKS

Sarw
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THERMOSTAT
COMPONENTS FOR REMOVAL AND

INSTALLATION

EG12D-04

Water Inlet

Thermostat

4 Gasket

{N'm {kgf-cm, ft-ibf)] : Specified torque
4 Non-reusable part

POB3473

EG1r3—-01

THERMOSTAT REMOVAL

HINT: Removal of the thermostat would have an
adverse effect, causing a lowering of cooling effi-
ciency. Do not remove the thermostat, even if the
engine tends to overheat.

1. DRAIN ENGINE COOLANT

2. REMOVE WATER INLET AND THERMOSTAT

{a) Remove the three nuts holding the water infet to the
inlet housing, and disconnect the water inlet from the
inlet housing,

(b) Remove the thermostat.

(c) Remove the gasket from the thermostat.
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POAGFS

Wku_‘ho mm

EGO72—-02

THERMOSTAT INSPECTION

INSPECT THERMOSTAT

{a)
(b}

(c)

(d)

HINT: The thermostat is numbered with the valve
opening temperature.

Immerse the thermostat in water and gradually heat
the water.

Check the valve opening temperature.
Valve opening temperature:

80 — 84°C {176 — 183°F)
If the valve opening temperature is not as specified,
replace the thermostat.

Check the valva lift.
Valve lift:
10 mm {0.39 in.) or more at 95°C (203°F)
If the valve lift is not as specified, replace the ther-
mostat.
Check that the valve spring is tight when the ther-
mostat is fully closed.
if not clesed, replace the thermostat.
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EG1J4-1

THERMOSTAT INSTALLATION

(See Components for Removal and Installation)
1. PLACE THERMOSTAT IN WATER PUMP
(a) Install a new gasket to the thermostat.

{b) Align the jiggle valve of the thermostat with the pro-
trusion of the water inlet housing, and insert the
thermostat in the water inlet housing.

HINT: The jiggle valve may be set within 15° of
either side of the prescribed position.

2. INSTALL WATER INLET
Install the water inlet with the three nuts.
Torque: 21 N-m {210 kgf-cm, 15 ft.1bf)

3. FILL WITH ENGINE COOLANT
4. START ENGINE AND CHECK FOR LEAKS
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Radiator Cap

CO0034

RADIATOR
RADIATOR CLEANING

EGO74—01

Using water or a steam cleaner, remove any mud and
dirt from the radiator core.

NOTICE: If using a high pressure type cleaner, be car-
eful not to deform the fins of the radiator core. If the
cleaner nozzle pressure is 2,942 — 3,432 kPa (30 — 35
kgf/ecm?®, 427 — 498 psi), keep a distance of at least 40 —
50 cm (15.75 — 19,69 in.) between the radiator core and
cleaner nozzle.

EG1J8-03

RADIATOR INSPECTION

1.

(a)

{b)
(c)

REMOVE RADIATOR TANK 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.

INSPECT RADIATOR CAP
Using a radiator cap tester, pump the tester and
measurs the relief valve opening pressure.
Standard opening pressure:

74 — 103 kPa

{0.75 — 1.08 kgf/cm? 10.7 — 14.8 psi)
Minimum opening pressure:

59 kPa (0.6 kgf/cm? 8.5 psi)
If the opening pressure is less than minimum, replace
the radiator cap.
INSPECT COOLING SYSTEM FOR LEAKS
Fill the radiator with coolant and attach a radiator cap
tester.
Warm up the engine.
Pump itto 118 kPa (1.2 kgf/em?, 17.1 psi), and 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, cylinder block and head.
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EG-359

\

10445

4. REINSTALL RADIATOR CAP
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SERVICE SPECIFICATIONS
SERVICE DATA

EGCTL-D2

Thermostat Valve opening temperature 80 — B4°C (176 — 183°F)
Valve lift at 95°C (203°F) 10 mm (0.39 in.) or more

Radiator cap Relief valve opening pressure {STD) 74 — 103 kPa (0.76 — 1.05 kgf/cm? 10.7 — 14.9 psi)
Relief valve opening pressure (Limit) 59 kPa (0.6 kgf/em?, 8.5 psi)

EGOTM - 08

TORQUE SPECIFICATIONS

Part tightened N-m kgf.cm ft-Ibf
Cylinder block x Drain plug 29 300 22
Water pump x Cylinder block 21 210 15
Water intet x Water inlet housing 21 210 15
Radiator support x Radiator tank 13 130 g
Radiator x Bracket 12 120 9
Radiator mounting bolt i8 185 13
Radiator mounting nut 12 120 g
Radiator lower tank x Nut (for Oil coocler) 10 100 7
Radiator lower tank x Pipe (for Oil coolar) 15 150 11
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LUBRICATION SYSTEM

DESCRIPTION

A fully pressurized, fully filtered lubrication system has been adopted for this engine.

OPERATION

EG1JC -01

EG1JE—03

PO5443
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A pressure feeding lubrication system has been adopted to supply oil to the moving parts of this
engine. The lubrication system consists of an oil pan, oil pump, oil filter and other external parts
which supply oil to the moving parts in the engine block. The oil circuit is shown in the illustration
at the top of the previous page. Qil from the oil pan is pumped up by the oil pump. After it passes
through the oil filter, it is through the various oil holes in the crankshaft and cylinder block. After
passing through the cylinder block and performing its lubricating function, the oil is returned by
gravity to the oil pan. A dipstick on the center left side of the cylinder block is provided to check
the oil level.

OIL PUMP

The oil pump pumps up oil from the oil pan and feeds it under pressure to the various parts of the
engine. An oil strainer is mounted in front of the inlet to the oil pump to remove impurities. The
oil pump itself is a trochoid type pump, inside of which is a drive rotor and a driven rotor. When
the drive rotor rotates, the driven rotor rotates in the same direction, and since the axis of the
drive rotor shaft is different from the center of the driven rotor, the space between the two rotors
is changed as they rotate. Qil is drawn in when the space widens and is discharged when the
space becomes narrow.

OIL PRESSURE REGULATOR {(RELIEF VALVE)
At high engine speeds, the engine oil supplied by the oil pump exceeds the capacity of the engine
to utilize it. For that reason, the oil pressure regulator works to prevent an oversupply of oil.
During normal oil supply, a coil spring and valve keep the by —pass closed, but when too much oil
is being fed, the pressure becomas extremely high, overpowering the force of the spring and
opening the valves. This allows the excess oil to flow through the valve and return to the oil pump
inlet.

OIL FILTER

The oil filter is a full flow type filter with a relief valve built into the paper filter element. Particles
of metal from wear, airborne dirt, carbon and other impurities can get into the oil during use and
could cause accelerated wear or seizing it 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 vaive is also
included ahead of the filter element to relieve the high oil pressure in case the filter element
becomes ciogged with impurities. The relief valve opens when the oil pressure overpowers the
force of the spring. Oil passing through the relief valve by —passes the oil filter and flows directly
into the main oil hole in the engine.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

ﬁf 09032—-00100  Oil Pan Seal Cutter

@ g © o 09213-58012 Crankshaft Pulley Hoolding Tool

EGOTP—-08

09213-60017 Crankshaft Pulley & Gear Puller

P EE— Set

(09213-00020) Bady Witnmalt

(09213-00030) Handle

(09213-00060) Bolt Set

0922346011  Crankshaft Front Qil Seal
Replacer

0922844011  Qil Filtar Wrench

09316~60010  Transmission & Transfar Bearing

Replacer
(09316—-00010) Replacer Pipe | Cronkshaft front oil seal
= © (09316-00050) Replacer>” | Crankshaft front oil seal
09330-00021 Companion Flange Holding Tool Crankshaft pulley
=
w E% @g 09850~20017  Universal Puller

G o8

e
Sl
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RECOMMENDED TOOLS

EGOTQ—03

0920000010  Engine Adjust Kit

EQUIPMENT

EGOTR— 04

[ Oil pressure gauge

Precision straight edge

Qil pump

Torque wrench

EGO78- 0T

LUBRICANT
ltem Capacity Classification
Engine oil
Dry fill 8.0 liters (8.5 US gts, 7.0 Imp. qts} API| grade SG or better.

Drain and refill

w/ Oil filter change

| w /o Ol filter change

7.4 liters (7.8 US gts, 8.5 Imp. gts)
8.9 liters (7.3 US ats, 6.1 lmp. ats}

If it is impossible to get SG or better, you

may use SF grade.

SSM (SPECIAL SERVICE MATERIALS)

EGQ7T—02

08B26—~000BD  Sea! packing or equivalent

Oil pump
Qil pan {Timing chain cover)

0883300080 Adhesive 1344,
THREE BOND 1344,
LOCTITE 242 or equivalent

Qil pressure switch
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Recommended Viscosity (SAE) :

15W-40 20W-b

<‘

[ L.
°C—29 -18 =7 4 16 27 38
°F

-2 0 2 4 B0 80 100
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT Ol CHANGE

PO2645

Adhesive

OIL PRESSURE CHECK

1.

(a)
{b)

(c)

ESONM-—-03

CHECK ENGINE OIL QUALITY
Check the oil for deterioration, entry of water, disco-
loring or thinning.
If the quality is poor, replace the oil.
Oil grade:
APl grade SG or better, recommended viscosity is as
shown.
If it is impossible to get SG or better, you may use
SF grade.
CHECK ENGINE OIL LEVEL
The oil level should be between the "L” and "F” marks
on the dipstick.
If low, check for leakage and add oil up to "F" mark.

REMOVE OIL PRESSURE SWITCH, AND INSTALL
OIL PRESSURE GAUGE
WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.
CHECK Ol PRESSURE
Qil pressure:
At idle
29 kPa (0.3 kgf/cm?, 4.3 psi) or more
At 3,000 rpm
245 — 490 kPa (2,5 — 5.0 kgf/ecm? 36 — 71 psi)
REMOVE OIL PRESSURE GAUGE AND REINSTALL
OIL PRESSURE SWITCH
Remove the oil pressure gauge.
Apply adhesive to two or three threads of the oil
pressure switch.
Adhaesive:
Part No. 08833 —00080. THREE BOND 1344,
LOCTITE 242 or equivalent
Reinstall the oil pressure switch.
START ENGINE AND CHECK FOR LEAKS
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OIL AND FILTER REPLACEMENT

CAUTION:
. Prolonged and repeated contact with mineral oil will

EQGOTY—03

result in the removal of natural fats from the skin,
leading to dryness, irritation and dermatitis. In ad-
dition, used engine oil contains potentially harmful
contaminants which may cause skin cancer.

. Care should be taken. therefore. when changing

engine, oil to minimize the frequency and length of
time your skin is exposed to used engine oil. Pro-
tective clothing and gloves that cannot be penet-
rated by oil should be worn. The skin should be
thoroughthly washed with soap and water, or use
water — less hand cleaner, to remove any used
engine oil. Do not use gasoline, thinners, or solvents,

. In order to preserve the environment, used oil and
used oil filter must be disposed of only at designated
disposal sites.

~ j J J 1. DRAIN ENGINE OIL
/{\ j l l_\J (a) Remove the oil filler cap.
{b} Remove the oii drain plug, and drain the oil into a
container.
18

2. REPLACE OIL FILTER
(a) Using SST, remove the oil filter.
SST 09228—44011

(b) Check and clean the oil filter installation surface.
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{c) Apply clean engine oil to the gasket of a new oil filter.

(d) Lightly screw the oil filter into place, and tighten it
until the gasket contacts the seat.

{e) Using SST, tighten it an additional 3/4 turn.
SST 09228—44011

3. FILL WITH ENGINE OIL
(a) Clean and install the oil drain plug with a new gasket.
Torque: 25 N-m (250 kgf-cm, 18 ft.Ibf)

(b) Fill with new engine oil.

Oil grade:
See step 1 on page EG—365
Capacity:

Drain and refill
w/ Qil filter change
7.4 liters (7.8 US qts, 6.5 Imp. gts)
w/o Qil filter change
6.9 liters (7.3 US qts, 6.1 Imp. qts)
Dry fili
8.0 liters (8.5 US qts. 7.0 Imp. qts)
(c) Reinstall the oil filler cap.
4. START ENGINE AND CHECK FOR LEAKS
5. RECHECK ENGINE OIL LEVEL
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OIL PUMP
COMPONENTS FOR REMOVAL AND
INSTALLATION

EGUFX-¢7

Camshaft
Timing Gear

¢ 0-Ring

Oi! Pump {timing Chain Cover)

Crankshaft
Front Oil Seal

Crankshaft Pulley Ng.2 Qil Pan

3 a‘ ! ‘@— # Gasket
\ L <
4 Gasket
Drive Belt
412 (4,200, 304} Adjusting Bar
[ 8.8 {90, 78 i, Ibf) |
[ 7.8 (80, 69 in.-ibf} |
Drive Belt
tdler Puliey

Wm tkgf-cm, ft-lbf)] . Specified torque
¢ Non-reusable part

P10451
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EG281-01

OIL PUMP REMOVAL

(a)
(b)

(a)

(b)

HINT: When repairing the oil pump, the oil pan and
strainer should be removed and cleaned.

DRAIN ENGINE OIL

REMOVE WATER PUMP

Remove the four bolts, two nuts, water pump and
gasket.

REMOVE CYLINDER HEAD

{See page EG — 34 or

{Europe)

REMOVE OIL LEVEL SENSOR

Remove the four bolts and level sensor.
Remove the gasket from the level sensor.

REMOVE NO.2 OIL PAN
Remove the 17 mounting bolts and two nuts.

Insert the blade of SST between the No.1 and No.2 oil
pans, cut off applied sealer and remove the No.2 oil
pan,

SST 09032—-00100

NOTICE:

. Bae careful not to damage the No.2 oil pan contact
surface of the No.T oil pan.
. Be careful not to damage the cil pan flange.
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6. REMOVE NO.1 OIL PAN
(a) Remove the 21 mounting bolts and two nuts.

(b) Remove the No.1 oil pan by prying the portions (A)
between the cylinder block and No.1 oil pan with a

screwdriver.
NOTICE: Be careful not to damage the contact surfaces

the cylinder block and No.1 oil pan.

7. REMOVE CRANKSHAFT PULLEY
{a) Using SST, remove the pulley bolt.

SST 08213-58012, 09330—-00021
(b) Remove the crankshaft pulley.

HINT: If necessary, remove the pulley with SST.
SST 0921360017 (09213 —-00020, 08213—-00030,
09213—00060), 09950—-20017
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8.

{a)

(b)

(c)
(d)

REMOVE DRIVE BELT IDLER PULLEY
Remove the bolt and idler pulley.

REMOVE OIL PUMP (TIMING CHAIN COVER)
Remove the nine mounting bolts, two mounting nuts
and drive belt adjusting bar,

Remove the oil pump by prying the portions hetweeen
the cylinder block and oil pump with a screwdriver.
NOTICE: Be careful not to damage the contact surfaces
of the cylinder block and cil pump.

Remove the O—rings from the oil pump.

Remove the gasket from the oil pump.
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136-01

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Qil Pump
{Timing Chain Cover)

& Crankshaft Front

Qil Seal
Relief Valve f
# Gasket & Gasket

Driven Rotor

@

Drive Rotor

Qil Pump Cover
{N-m (kgf-cm, ft-Ibf}| : Specified torque
¢ Non-reusable part

FO452%

ECONP-02

OIL PUMP DISASSEMBLY

1. REMOVE DRIVE AND DRIVEN ROTORS
Remove the seven screws, pump cover, drive rotor,
driven rotor and gasket.

POB373

2. REMOVE RELIEF VALVE
Remove the plug, gasket, spring and relief valve.
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EGOJB-03

OIL PUMP INSPECTION

1. INSPECT RELIEF VALVE
Coat the valve with engine cil and check that it falls
smoothly into the valve hole by its own weight.
If it does not, replace the relief valve. |f necessary,
replace the oil pump assembly.

2. INSPECT DRIVE AND DRIVEN ROTORS
A. Inspect rotor body clearance
Using a thickness gauge, measure the clearance be-
tween the driven rotor and body.
Standard body clearance:
0.100 — 0.170 mm (0.0039 — 0.0067 in.)
Maximum body clearance:
0.30 mm (0.0118 in.)
If the body clearance is greater than maximum, re-

place the rotors as a set. If necessary, replace the oil

pump assembly.
B. Inspect rotor side clearance

Using a thickness gauge and precision straight edge,
measure the clearance between the rotors and preci-
sion straight edge.
Standard side clearance:

0.030 — 0.090 mm (0.0012 — 0.0035in.)
Maximum side clearance:

0.15 mm {0.0059 in.)

If the side clearance is greater than maximum, replace
the rotors as a set. If necessary, replace the oil pump
assembly.

C. Inspect rotor tip clearance

Using a thickness gauge, measure the clearance be-
tween the drive and driven rotor tips.
Standard tip clearance:

0.030 — 0,160 mm {0.0012 — 0.0063 in.)
Maximum tip clearance:

0.25 mm {0.0098 in.)
If the tip clearance is greater than maximum, replace
the rotors as a set.
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ES081—04

CRANKSHAFT FRONT OIL SEAL
REPLACEMENT

A.
(a)

(b)

{c)

(b)
(e}

HINT: There are two methods {A and B) to replace
the oil seal which are as follows:

REPLACE CRANKSHAFT FRONT OIL SEAL

If oil pump is removed from cylinder block:
Using a screwdriver and a hammer, tap out the oil
seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil pump case edge.

SST 08316—60010 (09316—00010, 09316—00050)
Apply MP grease to the oil seal lip.

If oil pump is installed to the cylinder block:
Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape

the screwdriver tip.

Apply MP grease to a new oil seal lip.

Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil pump case edge.

SST 09316—60010 (09316—00010, 09316—00050)
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EG-375

POASEY

POB373

EGONQ—Q3

OIL PUMP ASSEMBLY

(See Components for Removal and Installation)

1.
(a)

(b)
(c)

(a)

(b)

(c)

INSTALL RELIEF VALVE

Insert the relief valve and spring into the pump body
hole.

Install a new gasket to the piug.

Install and torque the plug.
Torque: 49 N-m {500 kgf-cm, 36 ft.Ibf)

INSTALL DRIVE AND DRIVEN ROTORS
Place the drive and driven rotors into the pump body.
NOTICE: Apply engine oil to drive and driven rotors.

Place a new gasket on the pump body.

Install the pump cover with the seven screws.
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P05135

EG283 01

OIL PUMP INSTALLATION

{(See Components for Removal and Installation)

1. SET CRANKSHAFT
Turn the crankshaft until the set key on the crankshaft
facing downward.

2. INSTALL TIMING CHAIN AND CAMSHAFT TIMING
GEAR

(a) Install the timing chain on the camshaft timing gear
with the bright link aligned with the timing mark on
the camshaft timing gear.

(b) Install the timing chain on the crankshaft timing gear
with the other bright link aligned with the timing mark
on the crankshaft timing gear.

(c) Tie the timing chain with a cord as shown in the
illustration and make sure it doesn't come loose.

3. INSTALL OIL PUMP (TIMING CHAIN COVER)

{a) Remove any old packing (FIPG) material and be car-
eful not to drop an oil on the contact surfaces of the
oil pump and cylinder block.

e Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

¢ Thoroughly clean ali components to remove all
the loocse material.
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EG-377

Seal Packing

POS133

PO5132

{b)

(c)

(d)

(e)

(f)

¢  Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the oil pump as shown in the

illustration.

Seal packing:
Part No. 08826 — 00080 or equivalent

¢ |nstall a nozzle that has been cuttoa 2 — 3 mm
{0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

¢  Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

® Immediately remove nozzle from the tube and
reinstall cap.

Place two new O--ring in position on the oil pump.

Engage the gear of the oil pump drive rotor with the
gear of the oil pump drive gear, and slide the oil pump.

fnstall the oil pump and drive belt adjusting bar with
the nine bolts and two nuts.
Torque: 21 N-m (210 kgf.-cm, 15 ft.1bf)
HINT: Each bolt length is indicated in the illustration.
A 30mm(1.18in.)
B 50 mm (1.97 in.)
C 60 mm (2.38 in.)
Remove the cord from the chain.
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A

Seal Width
3 — 4 mm
B

il

POA0LT

4.

(a)
(b)

{a)

(b)

INSTALL DRIVE BELT IDLER PULLEY

Install the pulley with the bolt.
Torque: 43 N-m (440 kgf-cm, 32 ft-lbf)

INSTALL CRANKSHAFT PULLEY

Align the pulley set key with the key groove of the
pulley, and slide on the pulley.

Using SST, install and torque the pulley bolt.

SST 09213—-568012, 09330—-00021

Torque: 412 N-m (4,200 kgf-cm, 304 ft-Ibf)

INSTALL NO.1 OIL PAN

Remove any old packing (FIPG) material and be car-

eful not to drop any oil on the contact surfaces of the

oil pan, oil pump and cylinder block.

e Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

e Thoroughly clean all components to remove all
the loose material.

e Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the No.1 oil pan as shown in the

illustration.

Seal packing:

Part No. 08826 — 00080 or equivalent

¢ Install a nozzle that has beencuttoa 3 — 4 mm
(0.12 — 0.16 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

e Parts must be assembled within b minutes of
application. Otherwise the material must be re-
moved and reapplied.

e Immediately remove nozzle from the tube and
reinstall cap.
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New Gasket K

{c} Install a new gasket in position.
\ ////
/—/
\

{d) Pour in approximately 15 ¢m?® (0.9 cu in.) of engine oil
in position.

{(e) Install the No.1 oil pan with the 21 bolts and two nuts.
14 mm head
Torque: 43 N-m (440 kgf-cm, 32 ft.Ibf)
12 mm head
Torgue: 20 N.m (200 kgf-cm, 14 ft.1bf)

7. INSTALL NO.2 OIL PAN
(a) Remove any old packing (FIPG) material and be car-
eful not to drop any oil on the contact surface of the
No.1 oil pan.
® Using a razor blade and gasket scraper, remove
all the old packing (FIPG) material from the
gasket surfaces and sealing grooves,
¢  Thoroughly clean all components to remove all
the loose material.
¢ Using a non—residue solvent, clean both sealing
surfaces.
(b) Apply seal packing to the No.2 oil pan as shown in the
illustration.
NOTICE: Do not use a solvent which will affect the
painted surfaces.
Seal packing:
Part No. 08826 — 00080 or equivalent
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[

Seal Width
3—4mm

Seal Width

PO4016

(c)

(a)

& |Install a nozzle that has been cuttoa 2 — 3 mm
(0.08 — 0.12in.) openingor 3 — 4 mm (0.012 —
0.016 in.) opening.

HINT: Avoid applying an excessive amount to the

surface.

&  Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

® |Immediately remove nozzle from the tube and
reinstall cap.

Install the No.2 oil pan with the 17 bolts and two nuts,
Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf) for Bolt
Torque: 8.8 N-m (90 kgf-cm, 78 in.-Ibf) for Nut

{Europe)
INSTALL OIL LEVEL SENSCR
Install a new gasket to the level sensor.

Install the level sensor with the four bolts.
Torque: 5.4 N-m {55 kgf-em, 48 in.-Ibf)
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9. INSTALL CYLINDER HEAD
{See page EG—70]or [106

10. INSTALL WATER PUMP
Install a new gasket and water pump with the four
bolts and two nuts.
Torque: 21 N-m {210 kgf.cm, 15 ft.Ibf)




EG-382 ENGINE — LUBRICATION SYSTEM

OIL COOLER
COMPONENTS FOR REMOVAL AND
INSTALLATION

EGOPT~03

No.1 Heat Insulator

& Gasket

No.1 Exhaust Manifold

#Gasket

39 (400, 29} ———=
-

—_—— A

_$Gasket

-
Air Pipe ‘-.,\ /
0 \;3
) B
)-
2
. #Gasket
—
-
// -

O
~ D #Gasket
& .
. Oil Cooler 3,
' -7 *Gasket '

..}“‘

21 (210, 15)

88— Relief Valve

g—— Spring

-4 Gasket
& Plug[as 500. 36) ]

Oil Pressure Switch

[N-m (kgf-cm, ft-Ibf)] :
¢ Non-reusable part

Specified torque

210452
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OIL COOLER REMOVAL

BG4 —01

{See Components for Removal and Installation)
1. DRAIN ENGINE COOLANT

2. (Europe)
REMOVE AIR PIPE
Remove the two bolts, six nuts, air pipe and three
gaskets.

. REMOVE NO.1 EXHAUST MANIFOLD
(a) Remove the three bolts and No.1 heat insulator.

(b) Remove the six nuts, exhaust manifold and gasket.

4. (1FZ—FE)
REMOVE OIL PRESSURE SWITCH
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F04951

5.

REMOVE OIL COOLER AND OIL COOLER COVER
ASSEMBLY

Remove the ten bolts, two nuts, oil cooler and oil
cooler cover assembly and gasket.

SEPARATE OIL COOLER AND OIL COOLER COVER
Remove the four nuts, oil cooler and two gaskets from
the oil cooler cover,

REMOVE RELIEF VALVE
Remove the plug, gasket. spring and relief valve.

EQUNS ~01

OlL. COOLER INSPECTION

1.

INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If it doesn’t, replace the relief valve. If necessary,
replace the oil coocler cover.

INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.
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ENGINE — LUBRICATION SYSTEM

1.

Adhesive

(a)

(b)

E3285—-01

OIL. COOLER INSTALLATION

(See Components for Removal and Installation)

INSTALL RELIEF VALVE

Install the relief valve, spring and a new gasket with
the plug.

Torque: 49 N.m (500 kgf-cm, 36 ft-Ibf)

ASSEMBLE OIL COOLER AND OIL COOLER COVER
[nstall two new gaskets and the oil cooler to the oil

cooler cover with the four nuts.
Torque: 17 N-m (170 kgf-em, 12 ft.Ibf)

INSTALL OIL COOLER AND OIL COOLER COVER
ASSEMBLY
Install a new gasket, the oil cooler and oil cooler cover

assembly with the ten bolts and two nuts.
Torque: 21 N-m (210 kgf-cm, 15 ftIbf)

(1FZ—FE)
INSTALL OIL PRESSURE SWITCH
Apply adhesive to two or three threads of the oil
pressure switch.
Adhesive:
Part No. 0883300080, THREE BOND 1344,
LOCTITE 242 or equivalent

Install the oil pressure switch.
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5.
(a)

(b)

INSTALL NO.1 EXHAUST MANIFOLD
Install a new gasket and the exhaust manifold with the

six nuts.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

Install the heat insulator with the three bolts.
Torque: 20 N-m {195 kgf-cm. 14 ftIbf)

INSTALL AIR PIPE
Install three new gaskets and air pipe with the two

bolts and six nuts.
Torque: 20 N.m (200 kgf-cm, 14 ft.lbf) for Bolt
Torque: 21 N-m (210 kgf-cm, 15 ftIbf) for Nut
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OIL NOZZLE
COMPONENTS FOR REMOVAL AND

INSTALLATION

EGONU-02

Oil Nozzle

Check Valve

25 {250, 18)

Crankshaft

[N-m (kaf-cm, ft-Ibf)] : Specified torque

POA786

EGONV Q2

OIL NOZZLES REMOVAL

1. REMOVE CRANKSHAFT

{See pages EG—T05]

2, REMOVE QIL NOZZLES
Remove the six check valves and oil nozzles.
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ENGINE — LUBRICATION SYSTEM

POSB48

GONW--02

OIL NOZZLES COMPONENTS INSPECTION

1.

INSPECT CHECK VALVES

Push the valve with a wooden stick to check if it is
stuck.

If stuck, replace the check vaive.

INSPECT OIL NOZZLES
Check the oil nozzles for damage or clogging.
If necessary, replace the oil nozzle.

EGONX —02

OIL NOZZLES INSTALLATION

(See Components for Removal and Installation)

1.
(a)

(b)

INSTALL OIL NOZZLES

Align the pin of the oil nozzle with the pin hole of the
cylinder block.

Install the oil nozzle with the check valve. Install the

six oil nozzles.
Torque: 25 N-m (250 kgf-cm, 18 ft-1bf)

INSTALL CRANKSHAFT
See pages EG 161
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SERVICE SPECIFICATIONS
SERVICE DATA

EGOJH-—02

Qil pressure At idle speed (normal operating temperature} 28 kPa (0.3 kgf/em? 4.3 psi) or more

At 3,000 rpm (normal operating temperature) 245 — 490 kPa (2.5 — 5.0 kgf/cm? 36 — 71 psi)
Oil pump Body clearance (STD} 0.100 — 0.170 mm (0.0039 — 0.0067 in.)

Body ciearance (Maximum) 0.30 mm (0.0118 in))

Tip clearance (STD) 0.030 — 0.180mm (0.0012 — 0.0063 in.)

Tip clearance (Maximum) 0.25 mm (0.0098 in.)

Side clearance {(STD) 0.030 — 0.080 mm (0.0012 - 0.0035 in.)

Side clearance (Maximumy) 0.15 mm (0.0089 in.)

TORQUE SPECIFICATIONS
Part tightened N:m kgf-cm ft.Ibf

Qil pan x Drain plug 25 250 18
Oil pump x Relief valve plug 49 500 36
Qil pump cover x Oil pump i0 105 8
Qil pump x Cylinder block 21 210 18
Driva belt idler pulley x Oil pump 43 440 32
Qil strainer x No.1 cil pan 20 200 14
Baffle plate x No.1 il pan 7.8 80 69 in.Ibf
No.1 oil pan x Cylinder block (14 mm head bolt) 43 440 32
No.1 oil pan x Cylinder block (12 mm head bolt) 20 200 14
No.1 oil pan x Oil pump (Timing chain cover) 20 200 14
No.2 oil pan x No.1 6il pan {(Bolt) 7.8 80 69 in..Ibf
No.2 oil pan x Ne.1 oil pan (Nut) 8.8 80 78 in.-lbf
No.1 cil pan x Transmission housing 72 730 53
Qil level sensor x No.1 oil pan 5.4 585 48 in..lbf
Radiator pipe x Ne.1 oil pan 21 210 15
A/C compressor bracket x No.1 il pan 37 375 27
A/C compressor bracket x Cylinder block 37 375 27
A/C compressor x A/C compressor bracket 25 250 18
Cil cooler x Oil cooler cover 17 170 12
Oil cooler cover x Cylider block 21 210 15
No.1 exhaust manifold x Cylinder head 39 400 29
No.1 exhaust manifold x Heat insulator 20 186 14
Air pipe x Cylinder head 20 200 14
Air pipe x Exhaust manifold 21 210 15
Air pipe x PAIR reed valve 21 210 15
Front exhaust pipe assembly x Exhaust manifold 62 630 46
No.1 suuport bracket x Transmission housing 39 400 29
Front exhaust pipe assembly x No.3 front exhaust pipe 39 400 29
Gil check valve x Cylinder block 25 250 18
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(1FZ—FE)
DESCRIPTION

The ECU is programmed with data for optimum ignition timing under any and all operating
conditions.

Using data provided by sensors which monitor various engine functions (Engine RPM, intake air
volume, engine coolant temperature, etc,), the microcomputer (ECU) triggers the spark at
precisely the right instant.

The ECU moniters the engine condition by signals from each sensor, calculates the ignition timing
and sends an ignition signal to the igniter. High voltage from the ignition is distributed to each
spark plug in the appropriate order to generate a spark between the electrodes, which ignites the
air—fuel mixture.

IGNITION SYSTEM — (1FZ—FE)

IGNITER
The igniter temporarily interrupts the primary current with the ignition signal (IGT signal) from the
ECU and generates sparks at the spark plug. Also, as a fail—safe measure, when ignition occurs
an ignition confirmation signal (IGF signal) is sent to the ECU.

IGNITION COIL.
The ignition coil uses a closed core coil with the primary coil wrapped around the core and the
secondary coil wrapped around the primary coil. This allows the generation of a high voltage
sufficient to cause a spark to jump across the spark plug gap.

DISTRIBUTOR
This correctly distributes high voitage to the spark plug of each cylinder in the specified ignition
order.

PICKUP COILS
The NE coil detects the crankshaft position, and the G1 and G2 coils detect the camshaft
position.
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PRECAUTIONS

1. Do notleave the ignition switch on for more than 10
minutes if the engine does not start.

Check Connector 2. With a tachometer connected to the system, con-
L= FcO Tachometer nect the test probe of the tachometer to the IGS of
ﬁ the check connector.

206729

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

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

5. Do not disconnect the battery while the engine is
running.

6. Check that the igniter is properly grounded to the
body.
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SYSTEM CIRCUIT

FE0OP 08

Ignition Switch
AM1 Ignition Coil
IG1 ——
AM1 Spark Plug r Distributor
50A X < |
T
o ! -

AM1 ,

FL i | -

1.258 ! gniter ¢ »
Firing Order ! To
1-5-3-6-2-4 t ° Tachometer

|
I
k

T L

Battery| | | |
T IGT IGF
{2
POBS97?
0673

1G034—03

To maintain the most appropriate ignition timing, the ECU sends a control signal so that the
igniter sends current to the ignition coil and the spark plugs produce a spark. -
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IG-5

PREPARATION
SST (SPECIAL SERVICE TOOLS)

1560 -08

=== 09155—16100  Spark Plug Wrench
B
g B

09843—18020 Diagnosis Check Wire

%a

RECOMMENDED TOOLS

IGoss-01

09082—-00015 TOYOTA Electricat Tester
@

s

08200-00010 Engine Adjust Kit

@

EQUIPMENT

1G00TY -08

Spark plug cleaner

Tachometer

Torgue wrench

Timing light

Ignition timing
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(a)

(b)

(c)

|__SPARK TEST

y NO

CHECK CONNECTION OF IGNITION COIL,
IGNITER AND DISTRIBUTOR CONNECTOR

ON—VEHICLE INSPECTION
SPARK TEST

CHECK THAT SPARK OCCURS

IGO0V —04

Disconnect the high—tension cords {from the ignition
coil) from the distributor cap.

Hold the end approx. 12.5 mm (0.50 in.) from the body
around.

Check if spark occurs while engine is being cranked.
HINT: To prevent gasoline from being injected from
injectors during this test, crank the engine for no more
than 1 — 2 seconds at a time.

If the spark does not occur, perform the test as fol-
lows:

Connect securely.

§ OK

CHECK RESISTANCE OF HIGH-TENSION
CORD
Maximum resistance; 25 kQ per cord

BAD

Replace the cord{(s).

{_OK

CHECK POWER SUPPLY TO IGNITION COWL

AND IGNITER

1. Turn ignition switch to ON.

2. Check that there is battery voltage at
ignition coil positive { + } terminal.

BAD

Check wiring between ignition switch
te ignition coil and igniter.

§ OK

CHECK RESISTANCE OF IGNITION COIL

BAD

Replace the ignition coil.

BAD

[ Replace the distributor housing
assembly.

Resistance: {Cold) (Hot)
Primary 036 -055 Q 0.45 - 0.656 Q
Secondary 9.0 - 154 kQ 11.4 - 18.1 kQ

j ok
—

CHECK RESISTANCE OF SIGNAL

GENERATOR {PICKUP COIL}

{Eee pace IG-

Resistance: {Cold} {Hot)

G1 and GO 185 - 275 Q 240 - 325 Q

G2 and GO 185 -215Q 240-325 Q

NEand GO 185-275Q 240-3%50 |
§ OK

CHECK AIR GAP OF DISTRIBUTOR
Eee pae [G- T3

Air gap: 0.2 - 0.4 mm (0.008 - 0.016 in.}

BAD

’7Hep[ace the distributor housing

7 0K

CHECK IGT SIGNAL FROM ECU

§ oK

[ TRY ANOTHER IGNITER

B AD-_ assembly.
| Check wiring between ECU, distributor
BAD | and igniter, and then try another ECU.

u01730
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HIGH—TENSION CORDS INSPECTION

1. REMOVE NO.2 AND NO.3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

1Go7a—-01

2. DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

(a} Remove the two mounting bolts of the No.1 and No.2
cord clamps.

{b) Disconnect the high — tension cords at the rubber
boot.
DO NOT pull on the cords.
NOTICE: Pulling on or bending the cords may damage
the conductor inside.

3. DISCONNECT HIGH—~TENSION CORDS FROM
DISTRIBUTOR CAP AND IGNITION COIL

(a) Using a screwdriver, lift up the lock claw and dis-
connect the holder from the distributor cap (ignition
coil).

(b) Disconnect the high—tension cord at the grommet.
DO NOT pull on the cord.
NOTICE:
. Pulling on or bending the cords may damage the
conductor inside.
. Do not wipe any of the oil from the grommet after
the high—tension cord is disconnected.

/\ CORRECT
{ POAT1
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Ohmmeter

POAGOS

FOO3{2

“:%9 CORRECT

PO4690

4.

(b)

INSPECT HIGH—TENSION CORD RESISTANCE

Using an chmmeter, measure the resistance.
Maximum resistance:

25 k() per cord
If the resistance is greater than maximum, check the
terminals. If necessary, replace the high — tension
cord.

RECONNECT HIGH—TENSION CORDS TO
DISTRIBUTOR CAP AND IGNITION COIL
Assemble the holder and grommet.

HINT: Connect the high—tension cords to the dis-
tributor cap as shown in the illustration.

Align the spline of the distributor (ignition coil) with
the spline of the holder, and push in the cord.

NOTICE: Check that the holder is correctly installed to
the grommet and distributor cap as shown in the illus-
tration.
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(e} Check that the lock claw of the holder is engaged by
lightly puiling the holder.

6. RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

(a) Secure the high—tension cords with the clamps see
the illustration on tha next page.

POAGI7

(b) Install the No.1 and No.2 cord clamps with the two
bolts.
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7. INSTALL NO.2 AND NO.3 CYLINDER HEAD
COVERS
Install the head covers with the four bolts.

GOT4—01

SPARK PLUGS INSPECTION

1. REMOVE NO.2 AND NO.3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

2. DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

(a) Remove the two mounting bolts of the No.1 and No.2
cord clamps.

(b} Disconnect the high — tension cords at the rubber
boot.
PO NOT pull on the cords.
NOTICE: Pulling on or bending the cords may damage
the conductor inside.

_ 3. REMOVE SPARK PLUGS
@ Using a 16 mm plug wrench, remove the spark plug.
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160152

PO3783

4.

7.

8.

(a)
(b)

CLEAN SPARK PLUGS
Using a spark plug cleaner or wire brush, clean the
spark plug.

VISUALLY INSPECT SPARK PLUGS
Check the spark plug for electrode wear, threads
damage and insulator damage.
If abnormal, replace the plugs.
Recommended spark plugs:
ND K16R—U
NGK BKRSEYA

ADJUST ELECTRODE GAP
Carefully bend the outer electrode to obtain the cor-
rect electrode gap.
Correct electrode gap:
0.8 mm (0.031 in.)

INSTALL SPARK PLUGS

Using a 16 mm plug wrench, install the spark plug.
Torque: 20 N-m (200 kgf-cm, 14 ft-1bf)

RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

Reconnect the high —tension cords to the spark plugs.
Install the No.1 and No.2 cord clamps with the two
bolts.
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[
S75 :A,\.,-.-[I(jfh ;

Ohmmeter

PO3340
Ohmmeter
(0]
O
+10
O
®
&)
PO&31

9.

INSTALL NO.2 AND NO.3 CYLINDER HEAD
COVERS
Install the head covers with the four bolts.

16338 -02

IGNITION COIL INSPECTION

® o

NOTICE: "Cold™ and "Hot” in the following sentences
express the temperature of the coils themselves. "Cold” is
from —10°C {14°F) to 50°C (122°F) and "Hot" is from 50°
C (122°F) to 100°C (212°F).

DISCONNECT IGNITION COIL CONNECTOR
DISCONNECT HIGH—-TENSION CORD

INSPECT PRIMARY COIL RESISTANCE

Using an chmmeter, measure the resistance between
the positive (+) and negative (—) terminals.

Primary coil resistance {Cold):

0.36 — 0.55 Q
Primary coil resistance {Hot):
0.45 — 0.65 Q

If the resistance is not as specified, replace the igni-
tion coil.

INSPECT SECONDARY COIL RESISTANCE
Using an chmmaeter, measure the resistance between
the positive (+) and high—tension terminals.
Secondary coil resistance (Cold):

9.0 — 154 kQ
Secondary coil resistance (Hot):

11.4 — 18.1 kQ
If the resistance is not as specified, replace the igni-
tion coil.

RECONNECT HIGH—TENSION CORD
RECONNECT IGNITION COIL CONNECTOR
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DISTRIBUTOR INSPECTION

1606t —02

NOTICE: “Cold” and "Hot" in the following sentences
express the temperature of the coils themselves. "Cold" is
from —10°C (14°F) to 50°C (122°F) and "Hot" is from 50°
C (122°F) to 100°C (212°F).

1. DISCONNECT DISTRIBUTOR CONNECTOR

2. REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH—TENSION CORDS

3. REMOVE ROTOR

4. INSPECT AIR GAPS
Using a thickness gauge, measure the gap between
the signal rotor and the pickup coil projection.
Air gap:
0.2 ~ 0.4 mm {0.008 — 0.016 in.)
If the gap is not as specified, replace the distributor
housing. :
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5. INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE
Using an chmmeter, check that the resistance of the
pickup coil.
Pickup coil resistance (Cold):
G1 and G&
185 — 275 Q
G2 and GO
185 — 275 Q
NE and G&
185 - 275 Q
Pickup coil resistance (Hot):
G1 and GS
240 — 325 Q
G2 and GS&
240 — 325 Q
NE and GB&
240 — 325 Q
If the resistance is not as specified, replace the dis-
tributor housing.
6. REINSTALL ROTOR

7. REINSTALL DISTRIBUTOR CAP
8. RECONNECT DISTRIBUTOR CONNECTOR

Q00 -03

IGNITER INSPECTION
(See procedure Spark Test on
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DISTRIBUTOR
COMPONENTS FOR REMOVAL AND

INSTALLATION

1503802

. Connector

18 {180, 13}

-~ Distributor Cap
P {with High-Tension Cord)

Distributor

Packing

[N-m (kgf-cm, ft-Ibf)]| : Specified torque
¢ Non-reusable part

POy

DISTRIBUTOR REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
2. DISCONNECT DISTRIBUTOR CONNECTOR

3. REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH—TENSION CORDS




IGNITION SYSTEM — (1FZ—FE)

4. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley until the timing mark is
aligned with "0” mark on the timing chain cover.

(b} Check that the distributor rotor direction is as shown.
If not, turn the crankshaft pulley one complete revo-
lution.

5. REMOVE DISTRIBUTOR

(a) Remove the hold—down bolt and pull out the dis-
tributor.

(b) Remove the O--ring from the distributor housing.
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POBA25

1GO5L—01

DISTRIBUTOR INSTALLATION

{See Components for Removal and Installation)

1.

(a)

(b}
{c)

(d)

(e)

CHECK NO.1 CYLINDER TO TDC/COMPRESSION

If nescessary, remove the cyiinder head cover, and

check the following conditions:

e Turn the crankshaft pulley and align its groove
with the timing mark "0” of the timing chain
cover.

e  Verify taht the timing marks with one and two
dots are in straight line on the cylinder head
surface as shown in the illustration.

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

align the mark as above.

INSTALL DISTRIBUTOR

Instail a new O—ring to the distributor.

HINT: Always use a new Q—ring when installing the
distributor.

Align the groove of the distributor housing with the
protrusion on the driven gear.
Apply a light coat of engine oil on the O—ring.

Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.
Lightly tighten the hold—down bolt.
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Check Connector
0

Tachometer

PO9137

4.

o o

(a)

(b)

INSTALL DISTRIBUTOR CAP

CONNECT DISTRIBUTOR CONNECTOR

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

WARM UP ENGINE

Allow the engine to warm up to normal operating
temperature.

CONNECT TACHOMETER AND TIMING LIGHT
Connect the test probe of a tachometer to terminal IG
& of the data link connector 1,

NOTICE:

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

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

ADJUST IGNITION TIMING

Using SST, connect terminals TE1 and E1 of the data

link connector 1.

SST 09843—-18020

Using a timing light, check the ignition timing.
Ignition timing:

3° BTDC @ idle

(Transmission in neutral position and A/C OFF)
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(¢) Loosen the hold—down bolt, and adjust by turning
the distributor,

(d) Tighten the hold —down boelt, and recheck the ignition
timing.
Torque: 18 N-m (180 kgf-cm, 13'ft-lbf)

{e) Remove SST from the data link connector 1.
SST 09843-18020

10. FURTHER CHECK IGNITION TIMING
Ignition timing:
2 — 13° BTDC @ idle
(Transmissicen in neutral position and A/C OFF)
HINT: The timing mark moves in a range between 2°
and 13°.

11. DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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SERVICE SPECIFICATIONS
SERVICE DATA

1G05M —02

Ignition timing

w/ Terminais TE1 and E1 connected

3° BTDC @ idle

Firing order

1~-5-3-6—-—2-4

High — tension

Resistance (Maximum)

25 k) per cord

cord
Spark plug Recommended spark plug ND KisR—U
Recommended spark plug NGK BKRBEYA
Correct electrode gap 0.8 mm (0.031 in.}
Ignition coil Primary coil resistance (Cold) 0.36 — 0.55 Q
Primary coil resistance (Hot) 0.45 — 065 Q
Secondary coil resistance {Cold) 8.0 — 154 k0
Secondary coll resistance (Hot) 11.4 — 18.1 kQQ
Distributor Air gap 0.2 — 0.4 mm (0.008 — 0.016 in.)
Signal generator (pickup coil) resistance (Cold)
Gl — GO 185 — 275 @
G2 — G& 185 — 275 Q)
NE — G5 185 — 275 O
Signal generator (pickup coil) resistance {Hot)
Gl — GO 240 — 325 Q
G2 - GO 240 — 325 Q
NE — GE& 240 — 325 Q
1801702
TORQUE SPECIFICATIONS
Part tightened N-m kaf.cm ft-lbf
Spark plug x Cylinder head 20 200 14
Distributor x Cylinder head 18 180 13
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(1TFZ—F)
DESCRIPTION

This engine features a breakeriess transister ignition system.

Spark Plug

lgniter

Distributor

Ignition Coil

P0A4892

This ignition system is comprised of a distributor, ignition coil, igniter, spark plugs and other
componentes.

IGNITER
The igniter turns the primary current of the ignition coil ON and OFF,

IGINITION COIL
The ignition coil uses a closed core coil with the primary coil wrapped around the core and the

secondary coil wrapped around the primary coil. This allows the generation of a high voltage
sufficient to cause a spark to jump across the spark plug gap.

DISTRIBUTOR
This correctly distributes high voltage to the spark plug of each cylinder in the specified ignition

order.
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Tachometer

POSTA3

PRECAUTIONS

1.

16930 —91

Do not leave the ignition switch on for more than 10
minutes if the engine does not start,

With a tachometer connected to the system, con-
nect the test probe of the tachometer to the service
connector from the igniter.

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

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

Do not disconnect the battery while the engine is
running.

Check that the igniter is properly grounded to the
body.
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SYSTEM CIRCUIT

1GOOP—52

FZJ 70 Series

AM1
1.25 8

Battery

FZ.) 80 Series

PCE435
P05436

lgnition Switch

AM

Ignition Cail
i SR

Spark Plug

Distributor

=

g
=

Firing Order
t—5—3—-6-2-4

Ignition Switch

To Tachometer

AM2 lgnition Coil
. ST
AM1 Spark Plug .__[?iit.r.i_t_’.‘it.?l_-.w
50 A x>
I
I
o (
MAIN I
2.0L T Q
Firing Order m
1-5—3-6-2—4 S 4
Battery
lgniter

=

|

To Tachometer

20267
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OPERATION

accordance with the piston position.

IGNITION SYSTEM — (1FZ—F)

==

; 09155—-16100
@’%

L

SST (SPECIAL SERVICE TOOLS)

Spark Piug Wrench

The function of the ignition system is to distribute spark to the cylinders at appropriate timing in
PREPARATION

16034 - 01

IGOOR-02

RECOMMENDED TOOLS

090B2—-00015 TOYOTA Electrical Tester

09200—-00010

1500801

Engine Adjust Kit

EQUIPMENT

Megger insulation resistancemeter

Spark plug cleaner

Torgue wrench

1G0o0T~02
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ON—VEHICLE INSPECTION
SPARK TEST

CHECK THAT SPARK OCCURS

(a) Disconnect the high—tension cords (from the ignition
coil) from the distributor cap.

(b) Hoid the end approx. 12.5 mm (0.50 in.) from the body
ground.

1GOOV — 62

(c)

Check if spark occurs while engine is being cranked. If
the spark does not occur, perform the test as follows:

| SPARK TEST
y NO
CHECK CONNECTION OF DISTRIBUTOR Connect securely.
CONNECTOR BAD
1 OK
CHECK RESISTANCE OF HIGH-TENSION Replace the cord(s).
CORD BAD
Maximum resistance: 25 kQ per cord
§ OK
CHECK POWER SUPPLY TO IGNITION Check wiring between ignition switch and
COIL ignition coil.
1. Turn ignition switch ON.
2. Check that there is battery voltage at BAD
ignition coil positive {+) terminal.
y OK
CHECK RESISTANCE OF IGNITION COIL Replace the ignition coil.
{Bee page 1G-31)
Resistance (Cold):
Primary 0.36 — 0.55 Q BAD
Secondary 9.0 — 15,4 k{2
Resistance (Hot):
Primary 0.45 — 0.65 ()
Secondary 11.4 — 18.1 k{2
} oK
CHECK RESISTANCE OF SIGNAL Replace the signal generator
GENERATOR (PICKUP COIL) {pickup coil).
(Eee page 1G-33) BAD
Resistance {Cold): 185 — 275
Resistance {Hot}: 240 — 325 Q
7 OK
CHECK AIR GAP OF DISTRIBUTOR Adjust the air gap.
bee page 1G-32 BAD
Air gap: 0.2 — 0.4 mm {0.008 — 0.016 in.}

y OK

[ TRY ANOTHER IGNITER

YOOTes
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HIGH—TENSION CORDS INSPECTION

1603601

1. REMOVE INTAKE AIR CONNECTOR
(a) Disconnect the PCV hose,
{(b) Remove the two bolts, nut and air connector.

2. REMOVE NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

3. DISCONNECT HIGH — TENSION CORDS FROM
SPARK PLUGS
(a) Remove the No.1 cord clamp mounting bolt.

(b) Disconnect the high — tension cords at the rubber
boot.
DO NOT pull on the cords.
NOTICE: Pulling on or bending the cords may damage
the conductor inside.

/)// PO3B00

4. DISCONNECT HIGH—TENSION CORDS FROM
DISTRIBUTOR CAP AND IGNITION COIL

{a) Using a screwdriver, lift up the lock claw and dis-
connect the holder from the distributor cap (ignition
coil).
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POAG08

T3y

WRONG

POAGH0

(b)

(a)

(b)

Disconnect the high—tension cord at the grommet.

DO NOT pull on the cord.

NOTICE:

. Pulling on or bending the cords may damage the
conductor inside.

. Do not wipe any of the oil from the grommet after
the high—tension cord is disconnected.

INSPECT HIGH—TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance.
Maximum resistance:

25 kQ per cord
If the resistance is greater than maximum, check the
terminals. If necessary, replace the high — tension
cord.

RECONNECT HIGH—TENSION CORDS TO
DISTRIBUTOR CAP AND IGNITION COIL

Insert the grommet portion into the terminal hole of
the distributor cap (ignition coil}.

Align the spline of the distributor (ignition coil) with
the spline of the holder, and slide on the holder.

NOTICE: Check that the holder is corretly installed to
the grommet and distributor cap as shown in the illus-
tration.
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(c) Check that the lock claw of the holder is engaged by
lightly pulling the holder.
(d) Insert the grommet and holder together.

7. RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

(a) Secure the high—tension cords with the clamps as
shown in the illustration.

PO46I7

(b} Instali the No.1 cord clamp with the bolt.
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7 PO3800

8.

(a)

(b)

INSTALL NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
Instal! the head covers with the four bolts.

INSTALL INTAKE AIR CONNECTOR

Install the air connector with the two bolts and nut.
Bolt

Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

Nut

Torque: 5.4 N-m (55 kgf-cm, 48 in..Ibf)

Connect the PCV hose.

1G03F -1

SPARK PLUGS INSPECTION

1.

REMOVE NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
Remove the four bolts and head covers.

DISCONNECT HIGH — TENSION CORDS FROM
SPARK PLUGS

Disconnect the high — tension cords at the rubber
boot.

DO NOT pull on the cords.

NOTICE: Pulling on or bending the cords may damage
the conductor inside.

REMOVE SPARK PLUGS
Using SST, remove the spark plug.
SST 08155—16100
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160152

P97

4. CLEAN SPARK PLUGS

9.

Using a spark plug cleaner or wire brush, clean the
spark plug.

VISUALLY INSPECT SPARK PLUGS
Check the spark plug for electrode wear, threads
damage and insulator damage.
if abnormal, replace the plugs.
Recommended spark plugs:
ND K16R—U
NGK BKRSBEYA

ADJUST ELECTRODE GAP
Carefully bend the outer electrode to obtain the cor-
rect electrode gap.
Correct electrode gap:
0.8 mm (0.031 in.)

INSTALL SPARK PLUGS

Using SST, install the spark plug.

SST 09156—16010

Torque: 20 N-m (200 kgf.-cm, 14 ft.lbf)

RECONNECT HIGH—~TENSION CORDS TO SPARK
PLUGS

INSTALL NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
Install the head covers with the four bolts.
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1G-31

1G0Z8--01

IGNITION COIL INSPECTION

1.

2.

Ohmmeter 3.
Lo |
Q
O On
O
[s]

4.

B.

6.

NOTICE: "Ceold™ and "Hot" in the following sentences
express the temperature of the coils themselves. "Cold" is
from —10°C (14°F) to 50°C (122°F) and "Hot" is from 50°
C (122°F) to 100°C {212°F).

DISCONNECT IGNITION COIL CONNECTOR
DISCONNECT HIGH—TENSION CORD

INSPECT PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between
the positive (+) and negative {—) terminals.

Primary coil resistance (Cold):

0.36 — 055 Q
Primary coil resistance (Hot):
045 - 0.65 Q

If the resistance is not as specified, replace the igni-
tion coil.

INSPECT SECONDARY COIL RESISTANCE
Using an chmmeter, measure the resistance between
the positive (+) and high—tension terminals.
Secondary coil resistance (Cold):

9.0 — 154 kQ
Secondary coil resistance (Hot):

1.4 — 18.1 kQ
If the resistance is not as specified, replace the igni-
tion coil.

RECONNECT HIGH—TENSION CORD
RECONNECT IGNITION COIL CONNECTOR
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DISTRIBUTOR INSPECTION

1602701

NOTICE: "Cold” and "Hot" in the following sentences
express the temperature of the coils themselves. “Cold” is
from —10°C (14°F) to 50°C {122°F) and "Hot" is from 50°
C {122°F) t0 100°C (212°F).

-
.

DISCONNECT DISTRIBUTOR CONNECTOR
2. REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH—TENSION CORDS

3. REMOVE ROTOR
Remove the screw and rotor.
4. REMOVE DUST PROOF COVER

5. INSPECT AIR GAP
Using a thickness gauge, measure the gap between
the signal rotor and the pickup coil projection.
Air gap:
0.2 — 0.4 mm {0.008 — 0.016 in.)
if the gap is not within specification, adjust the gap.

. e Loosen the two screws and move the signal
hickness Gauge generator (pickup coil) until the gap is correct.
4 / \pomg Tighten the screws and recheck the gap.
6. INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE
Using an chmmeter, check that the resistance of the
pickup coil.
Pickup coil resistance {Cold):
185 — 275 Q
Pickup coil resistance {Hot):
240 -~ 325 Q

If the resistance is not as specified, replace the signal
generator {pickup coil).
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P04&74

7.
(a)

(b)

(a)

(b)

10.

11.
12.

INSPECT VACUUM ADVANCE

Disconnect the vacuum hose and connect a vacuum
pump to the vacuum advancer.

Apply vacuum and check that the vacuum advancer
moves.

If the vacuum advancer does not work, repair or re-
place if necessary.

INSPECT GOVERNOR ADVANCE

Turn the rotor shaft counterclockwise, release it and
check that the rotor returns quickly clockwise.
Check that the rotor is not excessively loose.

INSTALL DUST PROOF COVER

REINSTALL ROTOR
Install the rotor with the screw.

REINSTALL DISTRIBUTOR CAP
RECONNECT DISTRIBUTOR CONNECTOR

1G00Z~01

IGNITER INSPECTION
{See Spark Test procedure on
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DISTRIBUTOR
DISTRIBUTOR REMOVAL

16038 —01

Vi

8y
S G N
/ 2 \\ . T e
/ / & ':-\ ‘ \——/:_/,\\ % Connector

Vacuum Hose

+ O-Ring

Distributor

Packing

Distributor Cap
{with High-Tension Cord)

[N-m (kgf-cm, ft-1bf)| : Specified torque
& Non-reusable part

POS099

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. DISCONNECT DISTRIBUTOR CONNECTOR

DISCONNECT VACUUM HOSE FROM VACUUM

ADVANCER

w

4, REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH —TENSION CORDS
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5. SET NO.1 CYLINDER TO TDC/COMPRESSION
{a) Turn the crankshaft pulley until the timing mark is
aligned with “0” mark on the timing chain cover.

(b} Check that the distributor rotor direction is as shown. -

If not, turn the crankshaft puliey one complete revo-
fution.

6. REMOVE DISTRIBUTOR

(a) Remove the hold—down bolt and pull out the dis-
tributor.

(b) Remove the O—ring from the distributor housing.
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1G-36

COMPONENTS

4 O-Ring

Vacuum Advancer

4 Non-reusable part

Distributor Housing

Packing

p
|
|
i
i
J
4 Gasket

T Breaker Plate

Rotor

Distributor Cap

Governor Weight

Bushing

E-Ring
(l Governor Spring

CUEr———

“®

Lo (({(Ia}

Signal Rotor

Grease Stopper

Signal Generator
{Pickup Coil)

Dust Proof Cover

PO2392
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1G03A—-01

DISTRIBUTOR DISASSEMBLY
{See page IG—36)

1. REMOVE DISTRIBUTOCR CAP PACKING
REMOVE ROTOR
Remove the screw and rotor.

3. REMOVE SIGNAL GENERATOR

(a) Remove the signal generator dust proof cover.
(b) Remove the connector clamp bolt.

(¢} Remove the two screws and signal generator.

4. REMOVE VACUUM ADVANCER
(a) Using a screwdriver, remove the E—ring.

{b) Remove the screw and pull out the vacuum advancer.

5. REMOVE BREAKER PLATE
(a) Remove the two screws and plate washers.
(b) Pull out the breaker plate.
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IGNITION SYSTEM — (1FZ—F)

6.

(a)
(b)
(c)

REMOVE GOVERNOR SPRINGS
Using needle —nose pliers, remove the two springs.

REMOVE SIGNAL ROTOR

Remove the grease stopper.

Remove the screw at the top of the governor shaft.
Pull out the signal rotor.

REMOVE GOVERNOR WEIGHTS
Using a small screwdriver, remove the E—rings and
pull out the weights.



IG-39
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1.

DISTRIBUTOR COMPONENTS INSPECTION

INSPECT BREAKER PLATE

Turn the breaker plate and check that it moves with a
slight drag.

If it sticks or strongly resists, replace the breaker
plate.

INSPECT GOVERNOR SHAFT

Turn the governor shaft and check that it is not rough
or worn.

If it feels rough or worn, replace the distributor hou-
sing.

INSPECT SIGNAL ROTOR

Temporarily install the signal rotor to the governor
shaft and check that they fit together correctly.

If necessary, replace the signal rotor or distributor
housing.
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PO4ES1

Protrusion POANO]

J L
54
N\ A

PO3%%6

IGGIE—01

DISTRIBUTOR ASSEMBLY

{See page IG —36}
1. INSTALL GOVERNOR WEIGHTS
{a) Install the bushing to the governor weight.

(b) Lightly coat the pivot pin of the governor shaft with
high—temperature grease.

(c) Slide the weights over the small shafts.

{d} Using needle —nose pliers, instail the E—rings.

2. INSTALL SIGNAL ROTOR

(a) Lightly coat the governor shaft with high—tempera-
ture grease.

(b) Align the cutout of the signal rotor with the protrusion
of the gear.

{c; Install the screw.

{d) Pack high—temperature grease into the signal rotor.
{e} Push on the grease stopper with your finger.
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3. INSTALL GOVERNOR SPRINGS
Using needle —nose pliers, install the two springs.

4, [INSTALL BREAKER PLATE

(@) Align the four clips on the breaker plate with cutout
parts of the housing, and install the breaker plate.

(b) Secure the breaker plate with the two screws and
plate washers.

. INSTALL VACUUM ADVANCER
(@) Install a new gasket to the advancer.

(b) Insert the vacuum advancer with the packing into the
housing and position the advancer lever hole over the
breaker plate pin.

{¢) Using needie —nose pliers, install the E—ring.
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(d)

(c)

(d)

8.

Secure the vacuum advancer with the screw.

INSTALL AND ADJUST SIGNAIL GENERATOR
Loosely install the signal generator with the two
SCrews.

Install the connector clamp screw.

Using a thickness gauge, adjust the gap between the
signal generator projection with governor shaft pro-
jection.
Air gap:

0.2—0.4 mm (0.008—0.016 in.)
Instail the dust proof cover.

INSTALL ROTOR
Install the rotor with the screw.

INSTALL PACKING TO DISTRIBUTOR CAP
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PO3731

POAT34

1GOIG -0

DISTRIBUTOR INSTALLATION

(Eee page IG —-34|
1.

{b)
(c)

CHECK NO.1 CYLINDER TO TDC/COMPRESSION

If nescessary, remove the cylinder head cover, and

check the following conditions:

®  Turn the crankshaft pulley and align its groove
with the timing mark "0" of the timing chain
cover.

e  Verify taht the timing marks with one and two
dots are in straight line on the cylinder head
surface as shown in the illustration.

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

align the mark as above.

INSTALL DISTRIBUTOR

Install a new O—ring to the distributor.

HINT: Always use a new O—ring when installing the
distributor.

Align the groove of the distributor housing with the
protrusion on the driven gear.
Apply a light coat of engine oil on the O-ring.

Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.
l.ightly tighten the hold—down bolt.
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4. [INSTALL DISTRIBUTOR CAP

5. CONNECT VACUUM HOSE
6. CONNECT DISTRIBUTOR CONNECTOR
7. CONNECT CABLE TO NEGATIVE TERMINAL OF

BATTERY
8. ADJUST IGNITION TIMING (See EG section)
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SERVICE SPECIFICATIONS

SERVICE DATA

1G93¢—0a1

Firing order

1-5-3—6—2—4

High —tension
cord

Resistance {Maximum)

25 kQ per cord

Spark plug Recommended spark plug ND K16R-U
Recommended spark plug NGK BKRBEYA
Correct electrode gap 0.8 mm (0.031 in.}
Ignition coil Primary coil resistance (Cold} 0.36 — 0.55Q
Primary coil resistance (Hot) 0.45 — 0.65 Q
Secondary coil resistance (Cold) 9.0 — 15,4 k@2
Secondary coil resistance (Hot) 11.4 — 18.1 k22
Distributor Air gap 0.2 — 0.4 mm (0.008 — 0.016 in.)
Signat generator {pickup coil) resistance {Cald) 1856 — 275 @
Signal generator {pickup coil} resistance {Hot} 24¢0 — 3269
Distributor advance Governor Vacuum
angle (Part No.} Dis. rpm Advance angle |kPa (mmHg, in.Hg)i Advance angle
19100-66010 500 Advance begins | 13.3 {100, 3.94}| Advance begins
740 2.3° 25.3 {180, 7.48) 4.7°
1,150 7.0° 36.0 {270, 10.62) 8.5°
1,626 6.4°
2,659 14.0°
3,000 13.8°
Y79
1501702
TORQUE SPECIFICATIONS
Part tightened N-m kgf-cm ft-ibf
Spark piug x Cylinder head 20 200 14
Distributor x Cylinder head 18 180 i3




ST-2 STARTING SYSTEM — SYSTEM CIRCUIT

DESCRIPTION

The starter is a reduction type with a small, high —speed motor used to drive the pinion gear.

STOAQ -0

SYSTEM CIRCUIT

ST00Q—0A

FZJ 70 Series

Ignition Switch

AM
1.26 8

Terminal 30 Terminal 50
Battery l
/
Terminal C -
Starter
FZJ 80 Series Ignition Switch
AMI1 ST
AM1
50 A Neutral
Start
(M/T) Switch
MAIN {A/T)
20L
Terminal 30 Terminal 50
Battery
’//’
Terminal C

Starter

P05437

PO8678
206783
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OPERATION

When the ignition switch is turned to START position, current flows from terminal 50 to the coil
of the solenoid and the plunger is puilled by the magnetic force of the coil. When the plunger is
pulled to the left as shown above, the contact plate of the plunger allows current from the battery
to flow directly from terminal 30 to the motor, and the starter rotates.

When the engine is running and the ignition switch is returned to ON, the magnetic force of the
coil disappears and the contact plate of the plunger is returned to its original position by the
return spring. Battery voltage no longer flows from terminal 30, so the motor stops.

PREPARATION
STGO5-02
SST (SPECIAL SERVICE TOOLS)
09286—-46011 Injection Pump Spline Shaft Armature bearing for 1.4 kW type
Puller Armature front bearing for 2.2 kW
type
09820—-00030 Alternator Rear Bearing Replacer Armature rear bearing for 1.4 kW
type
09950—00020 Bearing Remover Armature rear bearing for 2.2 kW
type
STO0T--01
RECOMMENDED TOOLS
@ 08082—-00015 TOYOTA Electrical Tester
Wy
R
sT00U-01
EQUIPMENT
Dial indicator Commutator
Magnetic finger
Pull scale Brush spring
Sandpaper Commutator

Torque wrench

V—hblock

Vernier calipers Commutator, Brush
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STARTER

(1.4 kW)
COMPONENTS FOR REMOVAL AND

INSTALLATION

STO3R-01

7

Starter Wire

39 (400, 29) |- i )

Starter Conhnector

Starter

[N-m (kgf-cm, ft-Ibf)] : Specified torque

BT0ZK-02

STARTER REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. REMOVE STARTER

{a) Disconnect the starter connector.

{b) Remove the nut, and disconnect the starter wire.
{c} Remove the bolt, nut and starter.
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oA

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Rear Bearing
Field Frame (Field Coil)

Brush Holder .
End Cover :_\.f-_
# O-Ring ‘ o
N
‘. N Armature
@m’ Yo /8

Steel Ball

Return Spring
die Gear

Magnetic Switch Bearing

Through Bolt

4 Non-reusable part POB379

STOOX -4

STARTER DISASSEMBLY

1. REMOVE FIELD FRAME AND ARMATURE
{a) Remove the nut, and disconnect the lead wire from
the magnetic switch terminal.

(b) Remove the two through bolts.

(c} Pull out the field frame with the armature from the
magnetic switch assembly.

(d) Remove the O—ring.
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STARTING SYSTEM — STARTER(1.4 kW)

POATZ2

PO4S15

2.

(a)

(b)

(a)
(b)

REMOVE STARTER HOUSING, CLUTCH
ASSEMBLY AND GEAR
Remove the two screws.

Remove the following parts from the magnetic switch
assembly:

(1) Starter housing

(2) Return spring

{3) Bearing

(4) Idler gear

(6) Clutch assembly

REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from
the clutch shaft hole.

REMOVE BRUSH HOLDER

Remove the two screws and end cover from the field
frame.

Remove the O—ring from the field frame.

Using a screwdriver, hold the spring back and discon-
nect the brush from the brush holder. Disconnect the
four brushes and remove the brush holder.

REMOVE ARMATURE FROM FIELD FRAME
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STARTING SYSTEM — STARTER(1.4 kW)

Continuity

PO0Z28

STARTER INSPECTION AND REPAIR
Armature Coil

1.

INSPECT COMMUTATOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the segments of the commutator.

If there is no continuity between any segment, replace
the armature.

INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there is no continuity
between the commutator and armature coil core.

If there is continuity, replace the armature.

Commutator

1.

(a)
(b)

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES

If the surface is dirty or burnt, correct it with sandpa-
per (No. 400) or on a lathe.

INSPECT COMMUTATOR CIRCLE RUNOUT
Place the commutator on V—blocks.
Using a dial gauge, measure the circle runout.
Maximum circle runout:

0.05 mm (0.0020 in.)
If the circle runout is greater than maximum, correct it
on a lathe.

INSPECT COMMUTATOR DIAMETER
Using a vernier caliper, measure the commutator di-
ameter.
Standard diameter:
30 mm (1.18 in.)
Minimum diameter:
29 mm (1.14 in.)
If the diameter is less than minimum, replace the
armaturs.
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4. INSPECT UNDERCUT DEPTH
L Check that the undercut depth is clean and free of

foreign materials. Smooth out the edge.
Standard undercut depth:

0.6 mm (0.024 in.}
Minimum undercut depth:

0.2 mm (0.008 in.)

If the undercut depth is less than minimum, correct it
ST0040 with a hacksaw blade.

Field Frame (Field Coil)

i

Continuity

+ 1
0QOC

1. INSPECT FIELD COIL FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the lead wire and field coil brush lead.
if there is no continuity, replace the field frame.

Ohmmeter

POO30G
2. INSPECT FIELD COIL FOR GROUND
Lo - Using an ohmmeter, check that there is no continuity
o|| No continuity ] . .
@h= between the field coil end and field frame.
© If there is continuity, repair or replace the field frame.
Obmmeter
POOZES

Brushes

INSPECT BRUSH LENGTH

Using a vernier caliper, measure the brush length.
Standard length:

15.0 mm {0.591 in.)
Minimum length:

10.0 mm (0.394 in.)
If the length is less than minimum, replace the brush
holder and field frame.

Brush Springs

INSPECT BRUSH SPRING LOAD
Take the pull scale reading the instant the brush

spring separates from the brush.
Spring installed load:

18 — 24 N{1.79 — 2.41 kgf, 3.9 — 5.3 |bf)
If the installed load is not within specification, replace
STO01S the brush springs.
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Brush Holder

O o No continulty INSPECT BRUSH HOLDER INSULATION
Using an ochmmeter, check that there is no continuity
between the positive (+) and negative (—) brush hol-
ders.
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, idle gear and
clutch assembly for wear or damage.
if damaged, replace the gear or clutch assembly.
If damaged, also check the drive plate ring gear for
wear or damage.

2. [INSPECT CLUTCH PINION GEAR
Hold the starter clutch and rotate the pinion gear
clockwise, and check that it turns freely. Try to rotate
the pinion gear counterclockwise and check that it
locks.
If necessary, replace the clutch assembly.

PU4514

Bearings

/e 1. INSPECT BEARINGS
Turn each bearing by hand while applying inward
force.
( If resistance is felt or the bearing sticks, replace the
bearing.
PCASZ3

2. IF NECESSARY, REPLACE BEARING
(a) Using SST, remove the bearing.
SST 09286—46011

PO4516
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Front Bearing Rear Bearing (b} Using a press, press in a new front bearing.

(e} Using SST and a press, press in a new rear bearing.
SS8T 09820—-00030

SST

PO4TTS

Magnetic Switch

1. PERFORM PULL—IN COIL OPEN CIRCUIT TEST
Using an ohmmeter, check that there is continuity
between terminals 50 and C.

If there is no continuity, replace the magnetic switch.

Terminal C

Terminal 50
P08
Switch Body 2. PERFORM HOLD-—IN COIL OPEN CIRCUIT TEST
) Using an ochmmeter, check that there is continuity
between terminal 50 and the switch body.
Ohmmeter If there is no continuity, replace the magnetic switch.

Os

o0Q 00

Terminal BG
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STARTER ASSEMBLY

8TOOI-03

(See Components for Disassembly and Assembly)
HINT: Use high—temperature grease to lubricate 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

(a) Place the brush holder on the armature.

(b) Using a screwdriver, hold the brush spring back, and
connect the brush into the brush holder. Connect the
four brushes.

NOTICE: Check that the positive {4+) lead wires are not
grounded.

(¢} Place a new O—ring in position on the field frame.

New O-Ring

POC277
204139

(d) Install a new O —ring to the the end cover screw.
{e) Install the end cover to the field frame with the two
SCrews.

. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
(a) Apply grease to the steel ball.
{b) Insert the steel ball into the clutch shaft hole.

PO4524
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STARTING SYSTEM — STARTER(1.4 kW)

PO4911

P0OA774

PCO2338
704140

4.

{a)
(b)

(c)

(d)

(a)

(b)

INSTALL STARTER HOUSING, CLUTCH
ASSEMBLY AND GEAR

Apply grease to the return spring.

Insert the return spring into the magnetic switch hole.

Place the following parts in position on the starter
housing:

{1} Clutch assembly

{2) Idler gear

(3) Bearing

Assemble the starter housing and magnetic switch
assembly and install the two screws.

INSTALL FIELD FRAME AND ARMATURE
ASSEMBLY
Place a new O—ring in position on the field frame.

Align the protrusion of the field frame with the cutout
of the magnetic switch.
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(¢} Install the field frame and armature assembly with the
two through bolts.

(d) Connect the lead wire to terminal C, and install the
nut.
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STARTING SYSTEM — STARTER({1.4 kW)

(a)
(b)

(a)
(b)

$T010-08

STARTER PERFORMANCE TEST

NOTICE: These tests must be performed within 3 to 5
seconds to avoid burning out the coil.

PERFORM PULL—IN TEST

Disconnect the field coil lead wire from terminal C.
Connect the battery to the magnetic switch as shown.
Check that the clutch pinion gear moves outward.

If the clutch pinion gear does not move, replace the
magnetic switch assembly.

PERFORM HOLD—IN TEST

With battery connected as above with the clutch
pinion gear out, disconnect the negative (—) lead from
terminal C. Check that the pinion gear remains cut.
If the clutch pinion gear returns inward, replace the
magnetic switch assembly.

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 gear does not return, replace the
maghnetic switch assembly.

PERFORM NO—-LOAD PERFORMANCE TEST
Connect the battery and ammeter to the starter as
shown.
Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check that the am-
meter shows the specified current.
Specified current:

90 Aorlessat11.5V
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STOIM~-02

LC)J

STARTER INSTALLATION

(See Components for Removal and Installation)

1. INSTALL STARTER

(@) Install the starter with the bolt and nut.
Torque: 39 N-m (400 kgf-cm, 29 ft.lbf)

{b} Connect the starter wire with the nut.
Torque: 8.8 N-m {30 kgf.cm, 78 in.-1bf)

{c) Connect the starter connector.

2. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
3. CHECK THAT ENGINE STARTS




ST-16 STARTING SYSTEM — STARTER(2.2 kW)

STARTER
(2.2 kW)
COMPONENTS FOR REMOVAL AND

INSTALLATION

39 (400, 29}

Starter
Starter Connector

[N:m (kgf-cm, ft-Ibf)| : Specified torque

STO2N-02

STARTER REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. REMOVE STARTER

(a) Disconnect the starter connector.

{b) Remove the nut, and disconnect the starter wire.
{c} Remove the bolt, nut and starter.




STARTING SYSTEM — STARTER({2.2 kW) ST-17

-0R

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Armature

Brush Holder
Rear Bearing

Frant Bearing Clutch Assembly

Steel Ball
Return Spring

Through Bolt

4 O-Ring

%f Starter Housing

Pinion Gear

S

Magnetic Switch ﬁ Bearing ldler Gear

4 Non-reusable part
POB378

STooX- 08

STARTER DISASSEMBLY

1. REMOVE FIELD FRAME AND ARMATURE
(a) Remove the nut, and disconnect the lead wire from
the magnetic switch terminal.

P04914

{b) Remove the two through bolts and O —rings.

(c} Puil out the field frame with the armature from the
magnetic switch assembly.

(d) Remove the O—ring from the field frame.




STARTING SYSTEM — STARTER(2.2 kW)

PO4918

2.

(a)

(b)

REMOQVE STARTER HOUSING, CLUTCH
ASSEMBLY AND GEARS
Remove the two screws,

Remove the following parts from the magnetic switch
assembly:

(1) Starter housing

{2) Return spring

(3) Pinion gear

{4) Bearing

(5) Idler gear

(6) Clutch assembly

REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from

the clutch shaft hole.

REMOVE BRUSH HOLDER
Using a screwdriver, hold the spring back and discon-
nect the brush from the brush holder. Disconnect the

_four brushes and remove the brush holder.

REMOVE ARMATURE FROM FIELD FRAME
Using a plastic hammer, tap the frame end to remove
the armature from the field frame.



ST-19

STARTING SYSTEM — STARTER({2.2 kW)

3T1098

No Continuity

ST1099

ST1125

371100

STO2P-02

STARTER INSPECTION AND REPAIR
Armature Coil

1.

INSPECT COMMUTATOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the segments of the commutator.

If there is no continuity between any segment, replace
the armature.

INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there is no continuity
betweean the commutator and armature coil core,

if there is continuity, replace the armature.

Commutator

1.

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES

If the surface is dirty or burnt, correct it with sandpa-
per (No. 400) or on a lathe.

INSPECT COMMUTATOR CIRCLE RUNOUT
Place the commutator on V—blocks.
Using a dial gauge, measure the circle runout.
Maximum circle runout:

0.05 mm (0.0020 in.)
If the circle runout is greater than maximum, correct it
on a lathe.

INSPECT COMMUTATOR DIAMETER
Using a vernier caliper, measure the commutator di-
ameter.
Standard diameter:
35 mm (1.38 in.)
Minimum diameter:
34 mm {1.34 in.)
If the diameter is less than minimum, replace the
armature.
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4. INSPECT UNDERCUT DEPTH
Check that the undercut depth is clean and free of

foreign materials.Smooth out the edge.
Standard undercut depth:

0.7 — 0.9 mm (0.028 — 0.035 in.)
Minimum undetrcut depth:

0.2 mm (0.008 in.)

If the undercut depth is less than minimum, correct it
ST0040 with a hacksaw blade.

ot ———

Ohmmeter Field Frame (Field Coil)

1. INSPECT FIELD COIL FOR OPEN CIRCUIT
Using an ochmmeter, check that there is continuity
between the lead wire and field coil brush lead.
If there is no continuity, replace the field frame.

Ohmmeter 2. INSPECT FIELD COIL FOR GROUND

Using an ochmmeter, check that there is no continuity
between the field coil end and field frame.

If there is continuity, repair or replace the field frame.

No continuity

£04744

Brushes

INSPECT BRUSH LENGTH
Using a vernier caliper, measure the brush length.
Standard length:
15.0 — 15.5 mm (0.591 — 0.610 in.)
Minimum length:
9.5 mm (0.374 in.)
[f the length is less than minimum, replace the brush
holder and field frame.

ST1103
ST1104
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STARTING SYSTEM — STARTER(2.2 kW)

STO019

Ohmmeter
No Continuity

ST1106

PO4514

STHG

Brush Springs

INSPECT BRUSH SPRING L.OAD

Take the pull scale reading the instant the brush
spring separates from the brush.
Spring installed load:

26 — 32 N (2.7 — 3.3 kgf, 6.0 — 7.3 Ibf)
If the installed load is not within specification, replace
the brush springs.

Brush Holder

INSPECT BRUSH HOLDER INSULATION

Using an ohmmeter, check that there is no continuity
between the positive (+) and negative (—} brush hol-
ders.

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, idle gear and
clutch assembly for wear or damage.

If damaged, replace the gear or clutch assembly.

If damaged, also check the drive plate ring gear for
wear or damage.

INSPECT CLUTCH PINION GEAR

Hold the starter clutch and rotate the pinion gear
clockwise, and check that it turns freely. Try to rotate
the pinion gear counterclockwise and check that it
locks.

If necessary, replace the clutch assembly.

Bearings

1.

INSPECT FRONT BEARING

Turn the bearing by hand while applying inward force.
If resistance is felt or the bearing sticks, replace the
bearing.
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STARTING SYSTEM — STARTER(2.2 kW)

SST

ST1103

ST1110

2.

(a)

(b)

{c)

(a)

IF NECESSARY. REPLACE FRONT BEARING
Using SST, remove the bearing.
SST 09286 —-46011

Using a 14 mm head nut and press, press in a new
bearing.

NOTICE: Be careful of the bearing installation direc-
tion.

Using a punch, stake the armature shaft.

INSPECT REAR BEARING

Turn the bearing by hand while applying inward force.
If resistance is felt or the bearing sticks, replace the
bearing.

IF NECESSARY, REPLACE REAR EARING
Using SST and a press, press out the bearing.
SST 09950—-00020



STARTING SYSTEM — STARTER(2.2 kW)

ST-23

SST

ST1126

Ohmmeter

POS511

Terminal 60

PO&510

(b)

Using SST and a press, press in a new bearing.
SST 09201 —41020

Magnetic Switch

1.

PERFORM PULL—IN COIL OPEN CIRCUIT TEST
Using an chmmeter, check that there is continuity
between terminals 50 and C.

If there is no continuity, replace the magnetic switch.

PERFORM HOLD—IN COIL OPEN CIRCUIT TEST
Using an ohmmeter, check that there is continuity
between terminal 50 and the switch body.

If there is no continuity, replace the magnetic switch.
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STARTING SYSTEM — STARTER(2.2 kW)

POA639

STONE

POS018

P04310

§TOI0-02

STARTER ASSEMBLY

{See Components for Disassembly and Assembly)

(c)

{a)
(b)

HINT: Use high—temperature grease to lubricate the
bearings and gears when assembling the starter.
PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings.

Using a press, press the armature into the field frame.

INSTALL BRUSH HOLDER

Align the claw of the brush holder with the claw
groove of the field frame.

Place the brush holder on the field frame.

Using a screwdriver, hold the brush spring back, and
connect the brush into the brush holder. Connect the

four brushes.
NOTICE: Check that the positive (+) lead wires are not

grounded.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
Apply grease to the steel ball.
Insert the steel ball into the clutch shaft hole.

INSTALL STARTER HOUSING, CLUTCH
ASSEMBLY AND GEARS

Apply grease to the return spring.

Insert the return spring into the magnetic switch hole.
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{c) Place the following parts in position on the starter
housing:
(1} Clutch assembly
(2) Idler gear
(3) Bearing
(4) Pinion gear

(d) Assemble the starter housing and magnetic switch
assembly and install the two screws.

P04912

5. INSTALL FIELD FRAME AND ARMATURE
ASSEMBLY
(a) Piace a new O—ring in position on the field frame.

New O-Ring

Ny

ST0100

(b} Align the claws of the brush holder with the grooves
of the magnetic switch, and install the field frame and
amature shaft assembly.

(c) Align the punch mark of the field frame with the line
of the magnet switch.

POS017

(d) Install new O—rings to the through boits.
. (e} Instali the field frame and armature assembly with the
New O-Ring two through bolts.

PCB368
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STARTING SYSTEM — STARTER(2.2 kW)

P04914

Terminal C

Terminal 50

(f)

Connect the lead wire to terminal C, and install the
nut.

STO19 97

STARTER PERFORMANCE TEST

(a)
(b}

(a)

(b)

NOTICE: These tests must be performed within 3 to 5
seconds to avoid burning out the coil.

PERFORM PULL—IN TEST

Disconnect the field coil lead wire from terminal C.
Connect the battery to the magnetic switch as shown.
Check that the clutch pinion gear moves outward.

If the clutch pinion gear does not move, replace the
magnetic switch assembly.

PERFORM HOLD—IN TEST

With battery connected as above with the clutch
pinion gear out, disconnect the negative (—) lead from
terminal C. Check that the pinion gear remains out.
If the clutch pinion gear returns inward, replace the
magnetic switch assembly.

INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (—) lead from the switch
bedy.

Check that the clutch pinion gear returns inward.

If the clutch pinion gear does not return, replace the
magnetic switch assembly.

PERFORM NO—LOAD PERFORMANCE TEST
Connect the battery and ammeter to the starter as
shown.

Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check that the am-

meter shows the specified current.
Specified current:
120 Acrlessat 11.5 V
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BTO2M -2

STARTER INSTALLATION

{See Components far Removal and Installation)

1. INSTALL STARTER

(@ Install the starter with the bolt and nut.
Torgue: 39 N-m {400 kgf-cm, 29 ft.Ibf)

(b) Connect the starter wire with the nut.
Torque: 8.8 N-m {90 kgf-cm, 78 in.-Ibf)

(c} Connect the starter connector,

2. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
3. CHECK THAT ENGINE STARTS
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STARTING SYSTEM — SERVICE SPECIFICATIONS

SERVICE SPECIFICATIONS

SERVICE DATA o
Starter Rated voltage and cu {ctput power 12V 14 KkW
(1.4 kW type) No—load characteristics (Current) 90 Aorlessat 1.5V
No—load characteristics (rpm} 3,000 rpm or more
Brush length (STD) 15.0 mm (0.591 in.)
Bursh length (Minimum) 10.0 mm (0.394 in.)
Spring installed load 18 — 24 N (1.79 — 2.41 kgf, 3.9 — 5.3 [bf)
Commutator
Diameter (STD) 30 mm (1.18 in.)
Diameter {Minimum) 29 mm (1.14 in.)
Undercut depth (STD} 0.6 mm (0.024 in.)
Undereut depth {Minimum) 0.2 mm {0.008 in.)
Circle runout (Maximum) 0.05 mm {0.0020 in.)
Starter Rated voltage and output power 12V 2.2 kW
(2.2 kW type) No—load characteristics (Current) 120 Aorlessat 11.5V
No—load characteristics {rpm) 3,300 rpm or more
Brush length (STD) 15.0 — 15.5 mm (0.591 — 0.610in.)
Bursh length (Minimum} 9.5 mm (0.374 in.}
Spring installed load 28 — 32 N (2.7 — 3.3 kaf, 6.0 — 7.3 Ibf)
Commutator
Diameter (STD) 35 mm (1.38 in.)
Diameter {Minimum) 34 mm (1.34 in.}
Undercut depth {STD) 0.7 — 0.9 mm (¢.024 in. — 0.035 in.)
Undercut depth {Minimum) 0.2 mm (0.008 in.)
Circle runout (Maximum) 0.05 mm (0.0020 in.)
27018 03
TORQUE SPECIFICATIONS
Part tightened N:m kgf-cm ft-1bf
Starter mounting bolt 39 400 29
Starter mounting nut 39 400 29
Starter wire mounting nut 8.8 80 78 in.-lbf




CH-2 CHARGING SYSTEM — PRECAUTIONS

DESCRIPTION

CHO43-0%

The alternator is a small, high speed, high performance type with an IC regulator incorporated.
The IC regulator uses integrated circuits and controls the voltage produced by the alternator.

PRECAUTIONS

1. Check that the battery cables are connected to the correct terminais. e
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 running.
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SYSTEM CIRCUIT

CHOdd 0%

FZJ 70 Series

OO

Discharge ) .
Warning ;
Light :

Rotor Coil
CHG Alternator
7.5 A

Ignition Switch e ''''''' —l

AM i

IG I

L |

*%% x|

AM1 § : ENGINES I
50 A 15 A |

|

¥I¥ Stator Coil 7F I

Discharge .

Battery Warning EO"W\‘O} I
Light Rotor Coil |

— =

CHG Alternator
7.5 A
FZJ 80 Seties
Ignition Switch

_ A\ ............ ..{B} ....... -

/\hﬂil I(; i

. IG2 .
: AM1 |
50 A .

| I 5% %

IGN I

MAIN§ 7.5 A o
20L |
?7‘? Stator Coil -f I
I
I
I

P05439
PQO5440
202522
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FZJ80 EFI

Ignition Switch

1
1
|

MAIN |
FL
2.0L | '
i |
T !
AXS Coi
Discharge " ¥ elor Cot I
Battery V\_a’arning I ‘,:()- 1
Light i Rotor Coil |
| 4 ]
ol = J
CHARGE Alternator
= 7.5A
POBB79 .
206784
OPERATION

CHOON =07

When the ignition switch is turned ON, current from the battery flows from terminal L of the
alternator through the IC regulator to terminal E, causing the discharge warning light to light up.
Then when the engine is started, the voltage output increases as the alternator speed increases.
When the voltage output becomes greater than the battery voltage, current for recharging flows
from terminal B. Simultaneously, voltage at terminal L increases and the potential difference
between battery and terminal L disappears, causing the discharge warning light to go off. When
the voltage output exceeds the regulator adjustment voltage, the transistor inside the IC
regulator regulates the voltage so that the voltage from the alternator remains constant.
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PREPARATION

CHOOO - 04
SST (SPECIAL SERVICE TOOLS)
0928576010 Injection Pump Camshaft Bearing Rotor rear bearing cover
Cone Replacer
0928646011 !Injection Pump Spline Shaft Rectifier end frame
Puller
09608—20012 Front Hub & Drive Pinion Bearing
Tool Set
(09608—00030) Replacer | Rotor front bearing
09820—-00021  Alternator Rear Bearing Puller
09820—00030  Alternator Rear Bearing Replacer Rotor rear bearing
09820—-63010  Alternator Puliey Set Nut Wrench
Set
CHOOS -G
RECOMMENDED TOOLS
X 0908200015 TOYOTA Electrical Tester
Lol =
=
EQUIPMENT -
Ammeter(A)

Battery specific gravity gauge

Belt tension gauge

Torque wrench

Vernier calipers Rotor (Slip ring), Brush
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CHARGING SYSTEM — ON—VEHICLE INSPECTION

|

CORRECT

WRONG

|

Clearance

4

PO3TEE

ON—VEHICLE INSPECTION

(a)

GHO4S -0

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.
If insufficient, refill with distilled {or purified) water.
Check the specific gravity of each cell.
Standard specific gravity at 20°C (68°F):

1.27 — 1.29 105D31L Battery

1.25 — 1.27 others
If the gravity is less than specification, charge the
battery.

CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

Check that the battery terminals are not loose or
corroded.

Check the fusible link, H—fuses and fuses for conti-

nuity.
Fusible link:
MAIN 2.0 L
AM1 1.25B
AM2 Q3P
H—Fuse:
AM1 50A
Fuse:
IGN 7.5A
CHARGE 7.5A

INSPECT DRIVE BELTS

Visuaily check the drive belt for cracks, oiliness or
wear. Check that the belt does not touch the bottom
of the pulley groove.

If necessary, replace the drive belts as a set.
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CHARGING SYSTEM — ON—VEHICLE INSPECTION

Water Pump .'y Alternator

Idler Pulley

Crankshaft POBTES

D 55TB

(b)

(a)
(b)

Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kgf, 22 Ibf) of pressure.
Drive belt deflection:
New belt
i1 — 15 mm (0.43 — 0.59 in.)
Used belt
15 — 20 mm (0.59 — 0.79 in.)
If necessary, adjust the drive belt deflection.
HINT:
e  “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 g
on a running engine for 5 minutes or more. ;
e  After installing a new belt, run the engine for
about 5 minutes and recheck the deflection.

Reference
Using SST, check the drive belt tension.
SST A 0921600020
SST B 09216 —-00030
Drive belt tension:
New belt

33 — 57 kgf
Used belt

15 — 35 kgf
If the belt tension is not as specified, adjust it.
VISUALLY CHECK ALTERNATOR WIRING AND
i.ISTEN FOR ABNORMAL NOISES
Check that the wiring is in good condition.
Check that there is no abnormal noise from the al-
ternator while the engine is running.

INSPECT DISCHARGE WARNING LIGHT CIRCUIT
Turn the ignition switch "ON”. Check that the dis-
charge warning light comes on.

Start the engine. Check that the light goes off.

If the light does not operate as specified, troubleshoot
the discharge warning light circuit.
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CHARGING SYSTEM — ON—VEHICLE INSPECTION

Ammeter If‘l\]

Disconnect Wire
from Terminal B

Battery

20675
13.6 — 143V 10 A or Less
137 o 20 3¢
75 o %0
e
A
v

Voltmeter Ammeter

CHQ412 CHOO10 202352

6.

(a)

(a)

(b)

INSPECT CHARGING CIRCUIT WITHOUT LOAD

HINT: If a battery / alternator tester is available,

connect the tester to the charging circuit as per the

manufacturer’s instructions.

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 al-
ternator and connect it to the negative {—) lead
of the ammeter.

e Connect the positive (+) lead of the ammeter to
terminal B of the alternator.

e Connect the positive (+) lead of the voltmeter to
terminal B of the alternator.

¢ Ground the negative (—) lead of the voltmeter.

Check the charging circuit as follows:
With the engine running from idle to 2,000 rpm, check
the reading on the ammeter and voltmeter.
Standard amperage:
10 A or less
Standard voltage:
14.0 — 15.0 V at 25°C (77°F)
13.5 — 14.3 V at 115°C (239°F)
If the voltmeter reading is more than standard voltage,
replace the IC regulator.
If the voltmeter reading is less than the standard
voltage, check the IC regulator and alternator as fol-
lows:
¢  With terminal F grounded, start the engine and
check the voltmeter reading of terminal B.
e [f the voltmeter reading is more than standard
voltage, replace the IC regulator.
e If the voltmeter reading is less than standard
voltage, check the aiternator.

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".
Check the reading on the ammeter.
Standard amperage:

30 A or more
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If the ammeter reading is less than standard amper-
age, repair the alternator.

HINT: If the battery is fully charged, the indication
will sometimes be less than standard amperage.
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ALTERNATOR
COMPONENTS FOR REMOVAL AND

INSTALLATION

CHOAG—O2

Drive Belt Adjusting Bar

Pivot Bolt

58 {590. 43}

Alternator Wire

Alternator Connector

Drive Belt

P10541

[N-m (kgf-cm, ft-Ibf}| : Specified torque

206785

CHO4a -01

ALTERNATOR REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
Remove the three bolts, and disconnect the reservoir
tank.

2. REMOVE DRIVE BELTS
(a) Loosen the lock bolt, pivot bolt and adjusting bolt.
9 {(b) Remove the two drive belts.

Pivot Bolt / '/

Lock Bolt




CHARGING SYSTEM — ALTERNATOR

CH-11

3.
(a)
(b)
(c)

REMOVE ALTERNATOR

Disconnect the alternator connector.

Remove the nut, and disconnect the alternator wirs.
Disconnect the wire harness from the clip.

Remove the lock bolt, bolt, nut and drive belt adjus-
ting bar.
Remove the pivot bolt and alternator.
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CH-12 CHARGING SYSTEM — ALTERNATOR
COMPONENTS FOR DISASSEMBLY AND

ASSEMBLY

Thrust Washer
Rear Bearing

Drive End Frame (Stator) )
Retainer
Bearing Cover

Bearing Cover
Rectifier

Terminal D
Insulator

110 {1,125, 81)

Rear End Cover
Brush Holder Cover

Brush Holder

\ IC Regulator
2 Rectifier Holder
[N-m (kgf-cm, ft-Ibf)] : Specified torque  Seal Plate
PG33581
ALTERNATOR DISASSEMBLY )

REMOVE REAR END COVER

1.
{a) Remove the nut and terminal insulator,
(b} Remove the three nuts, screw, rectifier plate and end
cover,
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2. REMOVE BRUSH HOLDER
(a) Remove the brush holder cover from the brush holder.

(b) Remove the two screws and brush holder.

POB700

3. REMOVE IC REGULATOR
Remove the three screws and IC regulator.

4. REMOVE RECTIFIER HOLDER
(a) Rernove the four screws and rectifier holder.

{b} Remove the four rubber insulators.
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CHARGING SYSTEM — ALTERNATOR

SST (A)

PO3807

SST (C)

POs242

SST (C)

SST (A)

POS243

SSA (A)
S8T (B)

Turn

{c)

(e)

Remove the seal plate.

REMOVE PULLEY

Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque.

SST 09820-63010

Torque: 39 N-m (400 kgf-cm. 29 ft-Ibf)

Check that SST (A) is secured to the rotor shaft.

Mount SST (C) in a vise.
Install the generator to SST (C).

To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration.

NOTICE: To prevent damage to the rotor shaft, do not
loosen the pulley nut more than one—half of a turn.

Remove the generator from SST (C).

Turn 88T (B) and remove SST (A and B).
Remove the pulley nut and pulley.
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6. REMOVE RECTIFIER END FRAME
{a} Remove the four nuts.

(b} Using SST, remove the rectifier end frame.
SST 08286—46011

(c) Remove the thrust washer.

7. REMOVE ROTOR FROM DRIVE END FRAME

PO1365
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CHARGING SYSTEM — ALTERNATOR

CHO784

CHG783

CHO182

ol

6@

+O
\®]

Ohmmeter

Ohmmeter

ALTERNATOR INSPECTION AND REPAIR
Rotor

1.

INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the slip rings.
Standard resistance (Cold):
28 —-3.0Q
If there is no continuity, replace the rotor.

INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity
between the slip ring and rotor.

If there is continuity, replace the rotor.

INSPECT SLIP RINGS
Check that the slip rings are not rough or scored.
If rough or scored, replace the rotor.
Using a vernier caliper, measure the slip ring diameter.
Standard diameter:
14.2 — 14.4 mm (0.559 — 0.567 in.)
Minimum diameter:
12.8 mm (0.504 in.)
If the diameter is less than minimum, replace the rotor.

Stator (Drive End Frame)

1.

INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmaeter, check that there is continuity
between the coil leads.

If there is no continuity, replace the drive end frame
assembly.

INSPECT STATOR FOR GROUND

Using an chmmeter, check that there is no continuity
between the coil lead and drive end frame.

If there is continuity, replace the drive end frame
assembly.



CHARGING SYSTEM — ALTERNATOR CH-17

Brushes

INSPECT EXPOSED BRUSH LENGTH
Using a vernier caliper, measure the exposed brush
length.
Standard exposed length:
10.5 mm {0.413 in.)
Minimum exposed length:
1.5 mm (0.059 in.)

If the exposed length is less than minimum, replace
the brushes and brush holder assembly.

Rectifiers (Rectifier Holder)}

1. INSPECT POSITIVE RECTIFIER
(a) Using an ohmmeter, connect one tester probe to the

. N
Positive {+)

Terminal positive (-+) terminal and the other to each rectifier
° A% terminal.

I Rectifier .—;‘ {\ (b) Reverse the polarity of the tester probes and repeat
Chmmeter erminal step {(a).

PO7841 00143 (c) Check that one shows continuity and the other shows

no continuity,

If continuity is not as specified, replace the rectifier
holder.

2. INSPECT NEGATIVE RECTIFIER

(a) Using an ohmmeter, connect one tester probe to each
negative (—) terminal and the other to each rectifier

Negative (~)
Terminal

terminal.

Ohmmeter (b) Reverse the polarity of the tester probes and repeat
step (a).

PO7840 20014 (c) Check that one shows continuity and the other shows

no continuity.
If continuity is not as specified, replace the rectifier
holder.



CH-18

CHARGING SYSTEM — ALTERNATOR

Bearings

1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

2. [IF NECESSARY, REPLACE FRONT BEARING
{a} Remove the four screws, bearing retainer and bearing.

(b} Using a socket wrench and press, press out the bea-
ring.

(e) Using SST and a press, press in a new bearing.
SST 09608—20012 (09608 —00030)

{d) Install the bearing retainer with the four screws.
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CH1026

N0081

Bearing Cover

POS052

NOO578

POOC74

3.

(a)

(c)

(d)

INSPECT REAR BEARING
Check that the bearing is not rough or worn.

IF NECESSARY, REPLACE REAR BEARING
Using SST, remove the bearing covers and bearing.

S8T 08820—-00021
NOTICE: Be careful not to damage the fan.

Place the bearing cover on the rotor.

Using SST and a press, press in a new bearing.
SST 0982000030

Using SST, push in the bearing cover.
SST 0928576010
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SST (A}
SST (B)
/]
s

Turn

CHOJK —02

ALTERNATOR ASSEMBLY

{See Components for Disassembly and Assembly)
1. PLACE RECTIFIER END FRAME ON PULLEY
2. INSTALL ROTOR TO DRIVE END FRAME

3. INSTALL RECTIFIER END FRAME
(a) Place the thrust washer on the rotor.

{b) Using a 29 mm socket wrench and press, slowly press
in the rectifier end frame,

(¢} Install the four nuts.
Torque: 4.5 N-m (46 kgf.-cm, 40 in.-Ibf)

4. INSTALL PULLEY

{a) Install the pulley to the rotor shaft by tightening the
puiley nut by hand.

(b} Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (400 kgf.-cm, 29 ft-Ibf)

(c) Check that SST (A) is secured to the pulley shaft.
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- J ?d (d) Mount SST (C) in a vise.
uryJ) (e) Install the generator to SST (C).

SST (C)

POB242
(f) To torque the pulley nut turn SST (A) in the direction
shown in the illustration.
Torque: 110 N-m {1,125 kgf.cm, 81 ft-Ibf)
{g) Remove the generator from SST (C).
SST (A)
POS244
SSA (A) (h) Turn SST (B), and remove SST (A and B).

Turn

5. INSTALL RECTIFIER HOLDER
(a) Place the seal plate on the rectifier end frame.

(b} Install the four rubber insulators on the lead wires.
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(c) Install the rectifier holder with the four screws.

6. INSTALL IC REGULATOR
Install the 1C regulator on the rectifier end frame with
the three screws.

7. INSTALL BRUSH HOLDER
(@) Install the brush holder on the rectifier end frame with

the two screws.
NOTICE: Be careful of the holder installation direction.

(b) Place the brush holder cover on the brush holder.

8. [INSTALL REAR END COVER

(a) [Install the end cover together with the rectifier plate.
Hand tighten the screw first for positioning the plate.
Tighten the three nuts and retighten the screw.
Torque: 4.5 N-m {46 kgf.-cm, 40 in.-Ibf)
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{b) Install the terminal insulator with the nut.
Torque: 4.1 N-m {42 kgf-cm, 36 in..|bf)

9. CHECK THAT ROTOR ROTATES SMOOTHLY

CHO47-01

ALTERNATOR INSTALLATION

(See Components for Removal and Installation)

1. INSTALL ALTERNATOR

(a} Mount alternator on the alternator bracket with the
pivot bolt. Do not tighten the bolt vet.

(b) Install the drive belt adjusting bar with the bolt and
nut.
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)

(¢) Temporarily install the lock bolt.
Connect the aiternator connector.

(e) Connect the alternator wire with the nut.

(f} Connect the wire harness to the clip.

Water Pump ‘ Alternator 2. INSTALL DRIVE BELTS
{a) Install the drive belts.
(b) Measure the drive beit deflection by pressing on the
belt at the points indicated in the illustration with 98 N
(10 kgf, 22 Ibf) of pressure.
Drive belt deflection:
New beit
11 — 15 mm (0.43 — 0.59 in.)

Idler Pulley

Crankshaft Po—
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b

EC0003 ECO004

S8TB

200564

Bolt

)

Adjusting

(c)

(d)

Used beit
15 — 20 mm (0.59 — 0.79 in.)

Tighten the pivot and adjusting lock bolts.

HINT:

¢ "New belt” refers to a belt which has been used
less than b minutes on a running engine.

e  "Used belt" refers to a belt which has been used
on a running engine for 5 minutes or more.

e  After installing a new belt, run the engine for
about 5 minutes and recheck the deflection.

Reference]

Using SST, measure the drive belt tension.

SST A 09216—-00020

SST B 08216 —00030
Drive belt tension:

New belt

33 — b7 kof
Used belt

15 —~ 35 kgf

Tighten the pivot and adjusting lock bolts.
Torque: 59 N-m (600 kgf.cm, 43 ft-Ibf) for Pivot bolt
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf} for Lock bolt

CONNECT PS RESERVOIR TANK
Connect the resarvoir tank with the three bolts.

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
PERFORM ON—VEHICLE INSPECTION

(See steps 5 to 7 in onm and E
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SERVICE SPECIFICATIONS
SERVICE DATA

CHOIM -3

Battery Specific gravity {(When full charge at 20°C {88°F))
105D31L battery 1.27 — 1.28
75 Others 1.25 — 1.27
Drive belt Deflection with 98 N (10 kgf, 22.0 |bf)
— New belt 11 — 15 mm {0.43 — 0.59 in.)
— Used belt 16 — 20 mm (0.59 — 0,79 in.)
Tension with SST
— New belt 33 — 57 kaf
— Used belt 15 — 35 kgf
Generator Rated output 12V — 50 A, 55 A, BOA, 100 A
Roter coil resistance 28—-300Q
Slip ring diameter (STD) 142 mm — 144 mm {0.559 — 0.567 in.)
Slip ring diameter (Minimum) 12.8 mm {0.504 in.)
Brush exposed length (STD) 10.5 mm {0.413 in)
Brush exposed length (Minimum) 1.8 mm {0.058 in.)
Voltage Regulating voitage at 25 °C {77°F) 140 — 160V
regulator {IC) Regulating voitage at 115°C (238°F) 13.56 — 143V
TORQUE SPECIFICATIONS -
Part tightened N-m kgf-cm ft-Ibf
Generator pulley nut 110 1,125 81
Drive belt adjusting bar x Timing chain cover 21 210 15
Pivot bolt (Far generator) 59 600 43
Lock bolt {Far generator) 21 210 15
Drive end frame x Rectifier end frame 45 46 40 in.-bf
Rear end cover x Rectifier end frame 38 3¢ 34 in.-lbf
Ractifier plate mounting screw 3.8 39 34 in.-ibf
Terminal insulater mounting nut 4.1 42 36 in..[bf
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