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FOREWORD

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

Applicable models: FZJ70, 73, 75, 80 series

Please note that the publications below have also been pre-
pared as relevant service manuals for the components and sys-
tem in this engine.

Manual Name Pub. No.

e 1FZ-F Engine Emission Control Repair ERMO86E
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 to change without notice.

TOYOTA MOTOR CORPORATION

©1992 TOYOTA MOTOR CORPORATION
All rights reserved. This book may not be
reproduced or copied, in whole or in part,
without the written permission of Toyota
Motor Corporation.



INTRODUCTION
ENGINE

IGNITION SYSTEM
STARTING SYSTEM
CHARGING SYSTEM



IN-1

INTRODUCTION

HOW TO USE THIS MANUAL eesseseeseeeeees

IDENTIFICATION INFORMATION

GENERAL REPAIR INSTRUCTIONS -+++++++-+ IN— 5

ABBREVIATIONS USED IN THIS i
MANUAL -=-:: eevcees Meee eeecccccscececececececccecces IN— 8

STANDARD BOLT TORQUE
SPECIFICATIONS ccccccsscsccccccccsevescecceees soe IN— 9

a



IN-2 INTRODUCTION — HOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
INDEX

An INDEX ts 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 top 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

IN002-065

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

16 (160, 12) a &——— Relief Valve
i——— Spring

21 (210, 15)| s——4 Gasket
e——__ Plug [ 49 (500, 36) |

[N-m (kgf-cm, ft-Ibf)| : Specified torque
@ Non-reusable part

P04698
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The procedures are presented in a step—by-—step format: ©
@ = The illustration shows what to do and Where to do it.
@ The task heading tells what to do.
@ The detailed text tells how to perform the task and gives other information such as

specifications and warnings. | |
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This format provides the experienced technician with a FAST TRACK to the information needed.
The upper case task heading can be read at a glance 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: |

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

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

@ HINTS are separated from the text but do not appear in bold. They provide additional
information to help you efficiently perform the repair.

SI UNIT

The UNIT given in this manual are primarily expressed with the SI 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-Ibf)
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IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

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

iNd04—02

GENERAL REPAIR INSTRUCTIONS :
INCOW —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.

(c) To prevent damage to the battery terminal post, |
loosen the terminal nut and raise the cable str-
aight up without twisting or prying it. |

(d) Clean the battery terminal posts and cable ter-
minals with a 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.

(f) 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-—reusable parts
(a) Always replace cotter pins, gaskets, O—rings and

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

ponent illustrations by the "“@” symbol.
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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.

(b) When reusing precoated parts, clean off the old
Seal Lock Adhesive adhesive and dry with compressed air. Then

10036 apply the specified seal lock adhesive to the bolt,
| nut or threads.

(c) Precoated parts are indicated in the component
illustrations 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.

9. Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the
nature of the repair. Be sure to use SST and SSM
where specified and follow the proper work 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 one with a lower rating. )

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

1 the proper locations.
=> (a) If the vehicle is to be jacked up only at the front

or rear end, be sure to block the wheels at the
BE1366 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
touched, the IC may be destroyed by static ele-
ctricity.)

Equal Amperage Rating
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WRONG CORRECT
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13.

(b)

(c)

(d)

To disconnect vacuum hoses, pull on the end, not
the middle of the hose.
To pull apart electrical connectors, pull on the
connector itself, not the wires.
Be careful not to drop electrical components,
such as sensors or relays. If they are dropped on
a hard floor, they should be replaced and not
reused.
When steam cleaning an engine, protect the
distributor, 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 ter-
minals from bending.
When using a vacuum gauge, never force the
hose onto a connector that is too large. Use a
step—down adapter instead. Once the hose has
been stretched, it may leak.

Tag hoses before disconnecting them:

(a)

(b)

When disconnecting vacuum hoses, use tags to
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

1N009--02

AAP Auxiliary Acceleration Pump Max. Maximum
3 ; BIDC Before Top Dead Center MIP Multipurpose
p= BVSV Bimetal Vacuum Switching Valve O/S Oversized

CB Chock Breaker OVCV Outer Vent Control Valve
DOHC Double Over Head Cam PCV Positive Crankcase Ventilation
DP Dash Pot RH Right-Hand
EX Exhaust SSM Special Service Materials
FICB Fast Idle Cam Breaker SST Special Service Tools
FIPG Formed in Place Gasket STD Standard
FL Fusible Link TDC Top Dead Center
IC Integrated Circuit TP Throttle Positioner
IN Intake U/S Undersize
LH Left-Hand VSV Vacuum Switching Valve

V00800



STANDARD BOLT TORQUE SPECIFICATIONS

INdoV—O1

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class

Hexagon | 4— 4T Stud bolt
head bolt 5 5T | |

| Bolt 6— | 6T
, head No. 7_ 7T _ No mark :

g— 8T @ :

9— | 9st | S | 47 :
| 10— | 10T 3 :

W1-—| 11T w |
—_— ——— SF iS&S !

O No mark | 4T i

Hexagon i
flange bolt
w/ washer No mark 4T _ Grooved

hexagon bolt )
| | Se

Hexagon Ss
head bolt Two w

protruding ST S
| lines AF

= |

Hexagon | |
flange bolt , Two |

protruding 6T Welded bolt
w/ washer lin |
hexagon bolt INES

Hexagon |
head bolt Three

protruding 7T
lines | | 4T

Hexagon | i
head bolt ry Four

2.% protruding 8T
y lines |

V00078
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SPECIFIED TORQUE FOR STANDARD BOLTS

a | Specified torque 7 |
| Class Diameter pitch Hexagon head bolt Hexagon flange bolt |
| N-m kgf-cm ft-Ibf N-m kgf-cm ft-lbf |

6 1 5 55 48 in.-lbf 6 60 52 in.-lbf

8 1.25 12.5 130 9 14 145 10

ay 10 1.25 26 260 19 29 290 21
12 1.25 | 47 480 35 53 540 39
14 1.5 74 760 ~— 55 84 850 61 :

| 16 1.5 115 1,150 83 —_ _ _

| 6 1 6.5 65 56 in.-Ibf 7.5 75 65 in.-Ibf |
8 1.25 15.5 160 12 17.5 175 13| 5 10 1.25 32 330 24 36 360 26
12 1.25 59 600 43 65 670 48

14 1.5 91 930 67 100 1,050 76

16 1.5 140 1,400 101 _ _ _
| | |

: 6 1 8 80 69 in.-Ibf 9 90 78 in.-lbf

| | gs | 1.25 19 195 14 21 210 15

| 51 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 |
16 1.5 170 1,750 127 - = _

— 6 1 10.5 - 110 8 12 120 9
: 8 1.25 25 260 19 28 290 21
: aT 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 | 1.25 110 1,100 80 120 1,250 90 |

: 8 1.25 34 340 25 37 380 27
: . OT 10 1.25 70 710 51 78 790 57

| 12 1.25 | 125 1,300 94 140 1,450 105

8 1.25 38 390 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

11T 10 1.25 87 890 64 97 990 72

120 1.25 155 1,600 116 175 1,800 130

v00079
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ENGINE MECHANICAL

DESCRIPTION
The 1FZ—F engine is an in-line, 6—cylinder, 4.5 liter DOHC 24 valve engine.
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ENGINE — ENGINE MECHANICAL EG-3
The 1FZ—F engine ts an in—line, 6—cylinder engine with the cylinder snumbered 1—2—3—4—
5 — 6 from front. The crankshaft is supported by 7 bearings inside the crankcase. These bearings
are made of aluminum alloy. | | |
The crankshaft is integrated with 12 weights for balance. Oil 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 layout and with pent—roof type combustion chambers. The spark
plugs are located in the center of the combustion chambers.
A tournament port type intake manifold is use. Coolant is introduced into the manifold, improving
drivability during engine warm—up. Exhaust and intake valves are equipped with trregular 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 lifters 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.
Adjustment of the valve clearance is done by means of an outer shim type system, in which valve
adjusting shims are located above the valve lifters. This permits replacement of the shims without
removal of the camshafts. Pistons are made of high temperature— resistant aluminum alloy, and
a depression is built into the piston head to prevent interference with the valves. Piston pins are
the full—floating type, with the pins fastened to neither the piston boss nor the connecting rods.
Instead, snap rings are fitted on both ends of the pins, preventing the pins from falling out.
The No.1 compression ring is made of stianless steel and the No.2 compression ring is made of
cast iron. The oil ring is made of a stainless steel. The outer diameter of each piston ring is slightly
larger than the diameter of the piston and the flexibility of the rings allows them to hug the
cylinder walls when they are mounted on the piston. 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. Is 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 installed. In
addition, the cylinder block contains a water jacket, through which coolant is pumped to cool the
the cylinders.The oil pan is bolted 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.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

09011-38121 12mm Socket Wrench for 12 Cylinder head bolt
6 Pointed Head

| 
09032-00100 Oil Pan Seal Cutter

EGOAY—02

| 09155-16100 Spark Plug Wrench

09201-15010 Valve Stem Guide Remover &
Replacer

09202—70010 Valve Spring Compressor

. Le wn Ne;

09213-58012. Crankshaft Pulley Hoolding ToolOzon{ ome

~ 09213-60017 Crankshaft Pulley & Gear Puller
——— —— oy Set
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(09213-00060) Bolt Set
(ll ed eee eee ee ee a

09213-36020 Timing Gear Remover a
BS

09223-15030 Oil Seal and Bearing Replacer Crankshaft rear oil seal

09223—46011 Crankshaft Front Oil Seal
Replacer
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| 09228-44011 Oil Filter Wrench - —

i 09236-00101 Water Pump Overhaul Tool Set

EEE EE EES (09236-15010) BearingStay SS “Valve stemoilseal SSS

09243-00020 Idle Adjusting Screw Wrench |

09248-66010 Valve Clearance Adjust Tool Set

Pee HM er wm renee eset ase sare awweneree NEEDS ABE EDERR HL emote DERM HOO eae ORE a KER KK OEE een wee TRO OEE Ge emer me eed nents tanec wseetneeveseceee ee ee ee ee

Ce

(09248-06020) Valve Lifter Stopper
ed ee

ee ee ee er ee ee er ee ee ee ee

09330-00021 Companion Flange Holding Tool Crankshaft pulley

l

09608-30012 Front Hub & Drive Pinion Bearing
T= Tool Set
2

JS Se
Ce ee ee

(09608-04020) Handle
i ee er ee is a i a a rr)

(09608-04060) Front Hub Outer Bearing Cup
Replacer

Spark plug tube gasket

09631-20031 Oil Seal "B” Remover Conecting rod bushing

09636-20010 Upper Ball Joint Dust Cover Crankshaft timing gear
Replacer

09950-20017 Universal Puller CS
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RECOMMENDED TOOLS
09200-00010 Engine Adjust Kit

EGOAZ—02

a

09258-00030 Hose Plug Set Plug for the vacuum hose, fuel
hose etc.

EGOBO-01

EQUIPMENT

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

ae
ae

Soft brush

Spring tester Valve spring

na — —. ane
rrr

Steel square | Valve spring

Thermometer
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Torque wrench

Valve seat cutter

Vernier calipers

SSM (SPECIAL SERVICE MATERIALS) | conn in
POS ON ENN

08826-00080 Seal packing or equivalent Over the space between the ENR
cylinder block and timing chain

Timing chain cover

Semi—circular plug

Warter by— pass flange for intake

manifold

Oil pan. .

Rear oil sear retainer

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

08833-00080 Adhesive 1344, | BVSV
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.
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Symptom \
Engine does not crank
Starter runs— engine
does not crank
No initial combusion _| | 3 2 4 10 | 5 6 7 8 1
No complete combusion |
Engine cranks slowly 1 2
Difficult to start ordinaly 8 7 9 2 10
Difficult to start in cold
Difficult to start in hot |
Incorrect first idle
High engine idle speed
Low engine idle speed |
Rough idling
Misfire
Hesitation
Poor acceleration
Backfire 1 [4 [5 [| 2 |
Muffler explosion
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Surging 3 2 4 |
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|

After acceleration pedal | | | |
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released
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Excessive oil : |
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Low oil pressure
High oil pressure
Starter keeps running 2 {| 1Battery often discharge _. | _ _
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HINT: When inspecting a wire harness or circuit, the electrical Wiring diagrams at the repair manual
should be referred to and the circuits of related systems also should be checked.
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ENGINE — ENGINE MECHANICAL

See page

EG-1
02 EG-1
82

EG-1
81 CH
-6 CH-
10

Suspect area

Symptom

Cylin
der 

Head
] 

EG-4
6

Pisto
n 

Rin
g

Cylin
der 

Bloc
k 

|
 

EG-1
00

Radiator 
and 

|
Radiat

or 
Ca

p

Therm
ostat

Driv
e 

Be
lt

Wat
er 

Tem
p.

Send
er 

Gau
ge

O
il 

Press
ure

Swit
ch

Altern
ator Flywh

eel

Accele
rator Ped
al 

Lin
k

Brak
es 

drag
eve

n whe
n 

relea
sed

Clut
ch

Do
es 

no
t 

star
t

Engine does not crank
Starter runs — engine
does not crank
No initial combusion
No complete combusion

Diffi
cu 

t Engine cranks slowly

to
 

sta
rt Difficult to start ordinaly 12

Difficult to start in cold
=——

Difficuit to start in hot
Incorrect first idle
High engine idle speed
Low engine idle speed
Rough idling 14 11
Misfire

Poo
r 

drivab
ility 

|
 Pou

r 
idlin

g

Hesitation
Poor acceleration
Backfire
Muffler explosion
(after fire)
Surging
Knocking

Engi
ne 

sta
l

Engine stall soon after
starting

After acceleration pedal
depressed

After acceleration pedal
released
During A/C operation

Che
rs

Poor fuel economy
Engine overheat 10 11
Engine overcool
Excessive oil
consumption

Low oil pressure
High oil pressure N

|
 

0
1

Starter keeps running
Battery often discharge

V00799



ENGINE — ENGINE MECHANICAL EG-11

TUNE—UP
ENGINE COOLANT INSPECTION

1. 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 coolant up to the
“FULL” line.

EGOB3—02

| a ” 2. CHECK ENGINE COOLANT QUALITY
There should be no 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.

omni ENGINE OIL INSPECTION —_
Recommended Viscosity (SAE) : 1. CHECK OIL QUALITY= Ae 20W-50

Check the oil for deterioration, entry of water, disco-
10W-30
Too loring or thinning.
5W-30 ° . . .¢ If oil quality is poor, replace it.

oF = 30 “oO 20 40 60 30 i00 Oil grade:
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE API grade SG or better

P0646 If it is impossible to get SG or better you may use SF
grade
Recommended viscosity:

Refer to illustration

2. 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.



EG-12 ENGINE — ENGINE MECHANICAL

BATTERY INSPECTION
EGOV1I—01

1. CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.

QS Se _ If insufficient, refill with distilled (or purified) water.
(b) Check the specific gravity of each cell.

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

If not within specifications, charge the battery.
2. CHECK BATTERY TERMINALS, FUSIBLE LINKS

AND FUSES
(a) Check that the battery terminals are not loose or

corroded.
(b) Check the fusible links and fuses for continuity.

Upper revel (a)

Ecov2-01

AIR FILTER INSPECTION

1. INSPECT AIR FILTER
Visually check that the element is not excessively
dirty, damaged or oily.

2. CLEAN AIR FILTER
(a) Blow dirt off in the element with compressed air from

the inside.

(b) Submerge the element in the water and agitate it up
and down ten or more times.

(c) Repeat rinsing in clean water until rise water is clear.



EG-13
ENGINE — ENGINE MECHANICAL

Ohmmeter

Water Pump Alternator

Idler Pulley

Crankshaft

| _ SST A

SSTA

Qa?

EC0003 EC0004 200564

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

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

EGO87-—02

HIGH— TENSION CORDS INSPECTION

(See IG section)
Maximum resistance:

25 kQ per cord

SPARK PLUGS INSPECTION

(See IG section)
Recommended spark plug:

ND K16R—U

NGK _— BKR5EYA

Correct electrode gap:

0.8 mm (0.031 in.)

ALTERNATOR DRIVE BELT INSPECTION |

(See CH section)
Drive belt deflection [W/ 98 N (10kgf, 22 Ibf)]:

New belt

11 — 15 mm (0.43 — 0.59 in.)

Used belt

15 — 20 mm (0.59 — 0.79 in.)

Drive belt tention [W/ SST]:

New belt

33 — 57 kof

Used belt

15 — 35 kof



EG-14 ENGINE — ENGINE MECHANICAL
EGOV3—01

VALVE CLEARANCE INSPECTION AND

ADJUSTMENT

(b)

(a)

(b)

(a),

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

DISCONNECT ACCELERATOR CABLE

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

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

DISCONNECT HIGH — TENSION CORDS FROM
SPARK PLUGS :
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.



ENGINE — ENGINE MECHANICAL EG-15
5. REMOVE CYLINDER HEAD COVER
(a) Disconnect the PCV hose.
(b) Remove the 13 bolts, cylinder head cover and gasket.

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

the timing mark “0” of the timing chain cover.

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

7. INSPECT VALVE CLEARANCE
(a) Check only the valves indicated.

e Using a thickness gauge, measure the clearance
between the valve lifter and camshaft.

@e Record the out — of — specification valve clear-
ance measurements. They will be used later to
determine the required replacement adjusting
shim.

Valve clearance (Cold): :

Intake |
0.15 — 0.25 mm (0.006 — 0.010 in.) 3

Exhaust | :
0.25 — 0.35 mm (0.010 — 0.014 in.)



ENGINE — ENGINE MECHANICAL

(b) Turn the crankshaft 2/3 of a revolution (240°), check
only the valves indicated in the illustration.
Measure the valve clearance.
[See procedure in step (a)]

(c) Turn the crankshaft a further 2/3 of a revolution
(240°), check only the valves indicated in the illus-
tration.
Measure the valve clearance.
[See procedure in step (a)]

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

® Turn the crankshaft so that the cam lobe for the
valve to be adusted faces up.

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

® Press down the valve lifter with SST (A), and
place SST (B) between the camshaft and valve
lifter flange. Remove SST (A).

SST 09248—66010 (09248—06010, 09248—06020)

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



ENGINE — ENGINE MECHANICAL EG-17
HINT: For easy removed of the shim, when positio-
ning SST (B), set it on the lifter so there is space
enough to be able to remove the shim.

EM5458

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

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

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

T cesses Thickness of removed shim
Av cecccee Measured valve clearance

EM0494 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.)]

e 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.).

(c) Install a new adjusting shim.

e Place a new adjusting shim on the valve lifter. |
@e Press down the valve lifter with SST (A), and !

remove SST (B). |
SST 09248 —66010 (09248—06010, 09248—06020) |

(d) Recheck the valve clearance. |
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(a)
(b)
(c)

(a)
(b)

(a)

(b)

12.

10.

11.

REINSTALL CYLINDER HEAD COVER
Install the gasket to the cylinder head cover.
Install the cylinder head cover with the 13 bolts.
Connect the PCV hose.

RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS
Connect the high—tension cords.
Install the No.1 cord clamp mounting bolt.

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

REINSTALL INTAKE AIR CONNECTOR
Install the air intake 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.

RECONNECT ACCELERATOR CABLE



service Connector
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Tachometer

EG-21

EGOV4-01

IGNITION TIMING INSPECTION AND

ADJUSTMENT

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

CONNECT TACHOMETER AND TIMING LIGHT
Remove the cap and connect the test probe of a tester
to the service connector from the igniter.
NOTICE:

e NEVER allow the tachometer terminal to touch

ground as it could result in damage to the igniter

and/or ignition coil.

e As some tachometers are not compatible with this

ignition system, we recommend that you confirm

the compatibility of your unit before use.

INSPECT AND ADJUST IGNITION TIMING
With the engine idling as specified, use a timing light
to check the timing.
Ignition timing:

3° BTDC @ Max. 725 rpm

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-Ibf)
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IDLE SPEED INSPECTION AND

ADJUSTMENT
1. WARM UP ENGINE

Allow the engine to warm up to normal operating

EGOV5-01

temperature.

2. CONNECT TACHOMETER

3. INSPECT IDLE SPEED
Idle speed:

550 — 650 rpm

If not as specified, adjust according to the following
procedure:
CAUTION:

e 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.

e lf a CO meter is not available and it is absolutely

necessary to adjust with the idle mixture adjusting

screw, use the alternative method (See page EM—

24).

EGOV6-01

A. METHOD WITH CO METER

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
(c) Choke fully open
(d) All accessories switched off
(e) All vacuum lines connected
(f) Ignition timing set correctly
(g) Transmission in the “N” range
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Fuel Level

€C0174

Idle Mixture
Adjusting

€

Idle Speed
Adjusting
Screw

CO Meter

(h)

(i)

(a)
(b)

(a)
(b)

(c)

(d)

EG-23

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

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

Start the engine.
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

INSPECT CO CONCENTRATION
Check that the CO meter is properly calibrated.
Race the engine 30—60 seconds at about 2,000 rpm
before measuring concentration.
Wait 1 —3 minutes after racing the engine to allow the
concentration to stabilize.

Insert a testing probe at least 40 cm (1.3 ft) into the
tailpipe, and measure the concentration within a short
time.
Idle CO concentration:

1.5+ 0.5%

e If the CO concentration is within specification
this adjustment is complete.
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e lf the CO concentration is not within specifica-
tion, turn the idle mixture adjusting screw to
obtain the specified concentration value.

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

TROUBLESHOOTING

| CO HC Z Problems Causes
Normal High Rough idle | 1. Faulty ignition:

e Incorrect timing
¢ Fouled, shorted or improperly gapped plugs
e Open or crossed ignition wires
e Cracked distributor cap

. Leaky exhaust valves

. Leaky cylinderW
 

N
h

Low High Rough idle 1. Vacuum leak:
e Vacuum hose
e Intake manifold
e PCV line
e Carburetor base

(Fluctuating HC reading)

, High High Rough idle 1. Restricted air filter

— 2. Plugged PCV valve
! . Faulty carburetion:

| (Black smoke from exhaust) ¢ Faulty choke action
| ¢ Incorrect float setting

e Leaking needle or seat
e Leaking power valve

Ww

V00833

EGOV7—01

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.



idle Mixture
Adjusting

Idle Speed
Adjusting :

| Screw Py

ENGINE — ENGINE MECHANICAL

P05080

2.

(a)
(b)
(c)
(d)
(e)
(f)
(g)

(d)

(e)

EG-25

INITIAL CONDITIONS
Air cleaner installed
Normal operating coolant temperature
Choke fully open
All accessories switched off
All vacuum lines connected
Ignition timing set correctly
Transmission in the “N” range

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

Start the engine.
Set to the maximum speed by turning the idle mixture
adjusting screw.
Set to the idle mixture speed by turning the idle speed
adjusting screw.
Idle mixture speed:

650 rpm

Before moving to the next step continue adjustments
(b) and (c) until the maximum speed will not rise any
further no matter how much the idle mixture adjusting
screw is adjusted.
Set to the idle speed by screwing in the idle mixture
adjusting screw.
idle speed:

600 rpm

This ts Lean Drop Method for setting idle speed and
mixture.
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FAST IDLE SPEED INSPECTION AND

ADJUSTMENT

1. WARM UP AND STOP ENGINE
2. CONNECT TACHOMETER TO ENGINE

EGOVS-—01

A Plug < 3. CUT OPERATION OF FAST IDLE CAM BREAKER
2) (FICB) SYSTEM |

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

Disconnect fr"

Disconnect ¥Ngee NITD

4. 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.

5. INSPECT AND ADJUST FAST IDLE SPEED
(a) ‘Check the fast idle speed.

Fast idle speed:

G.C.C.

800 — 1,000 rpm

Others

1,100 — 1,300 rpm

If 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

(b) Lightly race the engine and release the throttle, and
repeat steps 4 and 5.

6. RECONNECT VACUUM HOSES TO FICB AND CB

Fast Idle SY
Adjusting Screw
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DASH POT (DP) INSPECTION AND

ADJUSTMENT

1. WARM UP AND STOP ENGINE
2. CONNECT TACHOMETER TO ENGINE
3. START ENGINE

EGOV9—05

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

(a) Disconnect the vacuum hose from the DP and plug
the hose end. :

(b) 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

lf 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

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

DP Adjusting Screw

(d) Reconnect the vacuum hose to the DP.
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THROTTLE POSTIONER (TP) SETTING

SPEED INSPECTION AND ADJUSTMENT

1.
2.
3.

(a)

(b)

(c)

(d)

(e)

EGOVA-—01

WARM UP AND STOP ENGINE
CONNECT TACHOMETER TO ENGINE
START ENGINE

INSPECT AND ADJUST THROTTLE POSITIONER
(TP) SETTING SPEED
Disconnect the vacuum hoses from the gas filter and
VSV.
Connect the vacuum hose which you have discon-
nected from the VSV onto the gas filter.

- 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

Lightly race the engine and release the throttle, and
recheck the TP setting speed.

Reconnect the vacuum hoses to the proper locations.
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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.

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

2. DISCONNECT DISTRIBUTOR CONNECTOR

Yoni
ca”
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elerer 

st
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a
t
 

aenearatarec
eratecaes
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ean

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 09155—16100
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Compression Gauge
(a)
(b)
(c)

(d)

(e)

10. RECONNECT DISTRIBUTOR CONNECTOR

If the cylinder compression in one or more cylinders is

CHECK CYLINDER COMPRESSION PRESSURE
Insert a compression gauge into the spark plug hole.
Fully open the throttle. .
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:

Low—octane modeles

900 kPa (9.2 kgf/cm’, 131 psi) or more

Others

1,030 kPa (10.5 kgf/cm’, 149 psi) or more |
Minimum pressure:

785 kPa (8.0 kgf/cm?, 114 psi)

Difference between each cylinder:

50 kPa (0.5 kgf/cm’, 7 psi) or less

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. |

e@ if pressure stays low, a valve may be sticking or |
seating is improper, or there may be leakage past |
the gasket. |

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

RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

REINSTALL NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
install the covers with the four bolts.
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CYLINDER HEAD
COMPONENTS

No.3 Cylinder
No.2 Cylinder | Head Cover Ge
Head Cover

Na No.2 Heat Insulator

39(400, 29)

Water By-Pass
Outlet

21(210, 15)

eC @ |
@ O-Ring ——__o

# O-Ring KE

39(400, 29) S
No.2 Exhaust @-——J 21(210, 15)
Manifold @ Gasket

@s————{ 41(420, 30)
No.1 Exhaust DR a: 1Manifold: Re Distributor O2 18(185, 13)

As )— PQ _~ No.2 EngineVO 5 Hanger

Gasket

@ O-Ring

a oss,

EG-31

EGOBK ~-02

Accelerator Wire Bracket

~
~

~

Water By-Pass Q) .
Pipe . P Insulator

® O-Ring No.2 Water By-Pass
Pipe with Hoses Fuel Pump

21(210, 15)

@ Gasket Intake Manifold
ap (with Carburetor)

20(200, 14)

43(440, 32)

21{210, 15) Water By-Pass
Flange

Drive Belt 59/600, 43) . |
Alternator Oil Dipstick 21(210, 15)

and Guide
ope 20(200, 14)

N-m (kgf-cm, ft:lbf)| : Specified torque 20(200, 14) | @ O-Ring
@ Non-reusable part

P04894
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PCV Valve

S> Cylinder Head Cover

° Od .
oet ae ee —

ee ad aT
iad an ra

oe . wee eeraero - “ neor ae .* Po 2 - o?
et hae . °°
- eee
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°

-

: Spark Plug ae ;| dt \ ; Tube Gasket o—— Adjusting Shim
es : a €}-— Valve Lifter

| Kamshatt 76 (160, 12) hanes Bearing Cap Q— Spring Retainerear Spring g— Valve Springi Exhaust Camshaft
Camshaft Sub-Gear O——— $9 0il Seal

A SPrins Seat
@ Valve Guide

Bushing
- Valve

See page EG-60

| 1st 39 (400, 29)
2nd Turn 90°

| 3rd Turn 90°
Lo

Wave Washer

a
Snap Ring

74 (750, 54)

21 (210, 15)
Chain Tensioner Cylinder Head |

21 (210, 15) —~* BVSV
__.Water Temperature Sensor
—— Water Temperature Switch

Gasket

Semi-Circular Plug — @ Cylinder Head Gasket

I{N-m (kgf-cm, ft-lbf)] : Specified torque

@ Non-reusable part

% Precoated part
a a —.
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LP

ae;a if
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CYLINDER HEAD REMOVAL
EGOVB—01

(See pages EG—31, 32)
1.

(a)
(b)

(b)

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
(a) Loosen the lock bolt, pivot bolt and adjusting bolt, and

remove the drive belts.

(b) Remove the pivot bolt, lock bolt and alternator.

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

P04704

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

(c) Remove the two nuts, water outlet and gasket.
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7. 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)
(b)
(c)
(d)

(a)
(b)
(c)

(a)

11.

12.

13.

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 OIL DIPSTICK AND GUIDE
Remove the two mounting bolts and ground strap.
Pull out 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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(b) 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.

16. REMOVE NO.1 AND NO.2 EXHAUST MANIFOLDS
(a) ‘Remove the six bolts, No.1 heat insulator and No.2

heat insulator.

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

17. REMOVE NO.1 AND NO.2 ENGINE HANGERS

18. 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.
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19. DISCONNECT ENGINE WIRE

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

20. REMOVE SPARK PLUGS
Usirig SST, remove the spark plug.
SST 09155—16100

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

22. 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. |

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



ENGINE — ENGINE MECHANICAL EG-39

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

24. REMOVE CAMSHAFT TIMING GEAR
(a) . Remove the harf—circular plug.
(b) Place the matchmarks on the camshaft timing gear

and timing chain.

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

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

l
|

ee
 

se
e

25. 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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P05418

P04619

(b)

(c)

(d)

(e)

(f)

(g)

Remove exhaust camshaft
Bring the service bolt hole 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 — 0.79 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. 35° angle by turning the hex-
agon wrench head portion of the exhaust 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.

Loosen and remove the No.2, No.3, No.5 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.
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(h) Alternately and uniformly loosen and remove the No.4

and No.6 bearing cap bolts.
HINT:
e 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.

(i) Remove the two bearing caps and exhaust camshaft.

B. Remove intake camshaft
(a) 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.

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

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

(e) 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 not remove the No.2 and No.5 bearing cap

bolts at this stage.

(f) Remove the four bearing caps.
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P0465?

. (g)

(h)

26.
(a)

(b)

(c)

-(d)

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.

@ = Ifthe 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.

Using snap ring pliers, remove the snap ring.
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(1)

202478

P05042

(e) |

27.

(a)

(b)

(c)

EG-43

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 09011-38121 |
NOTICE: Cylinder head warpage or cracking could

result from removing bolts in incorrect order.

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 off, pry between the
cylinder head and cylinder block with a screwdriver.
NOTICE: Be careful not to damage the contact surfaces

of the cylinder head and cylinder block.
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CYLINDER HEAD DISASSEMBLY
EGOVC-—O1

(See page EG—32)
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.

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

3. REMOVE FOLLOWING PARTS:
(a) Water temperature switch
(b) Water temperature sensor (for G.C.C.)
(c) BVSV
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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.

EGOVO-01

(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.

PN

NAS Yo CY, P03978

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.

fo __ _ | . P04621
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D. Clean cylinder head

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

INSPECT CYLINDER HEAD
Inspect for flatness ,
Using precision straight edge and 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.)

lf warpage is greater than maximum, replace the cyl-
inder head.

Pe

PO03973 :
P03891 202470

B. Inspect for cracks
Using a dye penetrant, check the combustion cham- a
ber, 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.)
RMNW

W

MMWNNN
NNNddt 
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s

(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.)

Exhust

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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Both intake and exhaust

Bushing bore diameter mm (in.) Bushing size

11.492 — 11.513
Use STD

(0.4524 — 0.4533)

11.542 — 11.563
Use O/S 0.05

(0.4544 — 0.4552)

00741

(b)

(c)

(d)

(e)

(f)

EG-49

Using SST and a hammer, tap out the guide bushing.
SST 09201 —15010

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

Select a new guide bushing (STD size or O/S 0.05).
If the bushing bore diameter of the cylinder head is
greater than 11.513 mm (0.4533 iIn.), machine the
bushing bore to the following dimension:
11.542 — 11.563 mm (0.4544 — 0.4552 in.)

If the bushing bore diameter of the cylinder head is
greater than 11.563 mm (0.4552 in.), replace the
cylinder head. }

Gradually heat the cylinder head to 80 — 100°C (176
— 212°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
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Margin Thickness
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Overall Length

P03849

(g)

(a)
(b)

(d)

Using a sharp 7 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See page
EG—48) between the guide bushing and valve stem.

INSPECT AND GRIND VALVES
Grind the valve enough to remove pits and carbon.
Check that the valve is ground to the correct valve
face angle.
Valve face angle:

44.5°

Check the valve head margin thickness.
Standard margin thickness:

Intake

1.5 mm (0.059 in.)

Exhaust : | |
1.4 mm (0.055 in.)

Minimum margin thickness:

1.0 mm (0.0339 in.)

If the margin thickness is less than minimum, replace
the valve.
Check the valve overall length.
Standard overall length:

Intake

98.70 mm (3.8858 in.)
Exhust

98.10 mm (3.8622 in.)

Minimum overall length:

Intake

98.2 mm (3.866 in.)

Exhaust

97.6 mm (3.843 in.)

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

EM0255

8. INSPECT AND CLEAN VALVE SEATS
(a) Using a 45° carbide cutter, resurface the valve seats.

Remove only enough metal to clean the seats.

(b) Check the valve seating position.
Apply a 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.

Intake e If blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface

, the seat.
| => J @ 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.)

Exhaust

M0185 1.0 — 1.4 mm (0.039 — 0.055 in.)

If not, correct the valve seats as follows:
(1) (Intake)

If the seating is too high on the valve face, use
30° and 45° cutters to correct the seat.

(2) If the seating is too low on the valve face, use
75° and 45° cutters to correct the seat.

EMO0186
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Squareness j}..—

EMO0988

EM0801

EM0281

(d)

(e)

(a)

(b)

(c)

10.

(a)
(b)

Hand—lap the valve and valve seat with an abrasive
compound. |
After hand—lapping, clean 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
valve spring.
Free length:

43.94 — 45.06 mm (1.7299 — 1.7740 in.)

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

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

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

P03977

D. 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.

E. Inspect camshaft gear spring
Using a vernier caliper, measure the free distance
between the spring ends.
Free distance:

18.2 — 18.8 mm (0.717 — 0.740 in.)

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

Free Distance

EM3322 |

Fo Inspect camshaft journal oil clearance
(a) Clean the bearing caps and camshaft journals.
(b) Place the camshafts on the cylinder head.
(c) Lay a strip of Plastigage across each of the camshaft

journals.
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| (d)

(e)

(f)

(g)

(a)

(b)

Install the bearing caps.
(See step 3 on pages EG—62 to 64)
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf)

NOTICE: Do not turn the camshaft.

Remove the bearing caps.

Measure the Plastigage at its widest point.
Standard oil clearance:

0.025 — 0.062 mm (0.0010 — 0.0024 in.)

Maximum oil clearance: :

0.10 mm (0.0039 in.)

lf the oil clearance jis greater than maximum, replace
the camshaft. If necessary, replace the bearing caps
and cylinder head as a set.
Completely remove the Plastigage.

Inspect camshaft thrust clearance
Install the camshaft.
(See step 3 on pages EG—62 to 64)
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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(a)

(b)
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Inspect camshaft gear backlash
Install the camshafts without installing the exhaust
cam sub— gear.
(See step 3 on pages EG—62 to 64)
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 then maximum, replace the
camshafts.
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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 — 1.3394 in.)

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

33.966 — 33.976 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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P04659

12.

13.

(a)

(b)

INSPECT MANIFOLDS
Using precision straight edge and feeler gauge, mea-
sure 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.

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.
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(b) Using SST and a hammer, tap ih a new tube gasket as

shown in the illustration.
SST 09608-60012 (09608—04020, 09608—04060)

(c) Apply a light coat of MP grease to the gasket lip.

15. 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.25 — 30 mm

(0.98 — 1.18 in.)

EGOVE-O1

CYLINDER HEAD ASSEMBLY

(See page EG—32)
HINT:
@ Thoroughly clean all parts to be assembled.
e Before installing the parts, apply new engine oil

to all sliding and rotating surfaces.
e 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.) |

Mark : 05473

a

(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
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P04693

Intake Exhaust

' P04008

_ (c) Using a press, press in a new spark plug tube until
there is 45.5 mm (1.791 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.

2. 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

(a) Water temperature switch
(b) Water temperature sensor (for G.C.C.)
(c) BVSV

3. INSTALL VALVES
(a) Using SST, push in a new oil seal.

SST 09236—00101 (09236—15010)

HINT: Different oil seals are used for the intake and
exhaust.
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(b) Install the following parts:
(1) Valve
(2) Spring seat
(3) Valve spring

(4) Spring retainer

(c) Using SST, compress the valve spring and place the
two keepers around the valve stem.
SST 09202— 70010

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

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

P04749
PO5042

a 1

P04747

EGOVF-03

(See pages EG—31, 32)
1.
A.

(a)

(b)

(c)

(a)

(b)

(c)

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 tn position on the cylinder
head gasket.

Install cylinder head bolts
HINT:
e 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, tnstall 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.

Mark the front of the cylinder head bolt head with
paint.
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Painted Mark ; (d) Retighten the cylinder head bolts 90° in the numerical
| order shown. .

(e) Retighten cylinder head bolts by an additional 90°.
(f) Check that the painted mark is now facing rearward.

(g) Install and torque the two mounting bolts.
Torque: 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.

(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.
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Service
Bolt

P04658

P04679

am
as

(d)

(e)

(a)

(b)

(c)

(d)

(e)

(f)

(g)

ENGINE — ENGINE MECHANICAL

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)

(j)

(a)

(b)

(c)

(d)
(e)

(f)

(g)

EG-63

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-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.

Install 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.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.

(i) 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.

(i) Uniformly tighten the fourteen bearing cap bolts in
several passes.
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf)

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

(n) Remove the service bolt.
(o) Check that the intake.and exhaust camshafts turn

smoothly.
Oe - < LZ 4 0

Sk NY) LhoS

Service Bolt ) iJNae|possos~ \ ~~ iyAw 202638

4. SET CAMSHAFTS TO FOLLOWING POSITION:
Turn the camshafts so that the timing marks with one
and two dots will be tn straight line on the cylinder
head surface as shown in the illustration.
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enema a

“Straight Pin | 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.

Matchmarks

~ P04745

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

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

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

the front side.

(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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(b)

Install the chain tensioner with the two nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

NOTICE: If the plunger springs out during installation of

the chain tension, repeat the operation in step (b) before

- {nstalling 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

(See page EG— 14)

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.)

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.
Seal packing:

Part No.08826 —00080 or equivalent

(c) Install the half—circular plug to the cylinder head.

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-Ibf)

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

| .ay.
Nao

ee New O-Ring

aes - 
P04964

(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.

(e) Install the water by—pass outlet and pipe with the
~ two bolts.

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

15. INSTALL NO.1 AND NO.2 ENGINE HANGERS
Torque: 41 N-m (420 kgf-cm, 30 ft-Ibf)

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

17. INSTALL WATER BY —PASS FLANGE
(a) 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.
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.

(b) Apply seal packing to the water by—pass flange as
shown in the illustration.
Seal packing:

Part No.08826 — 00080 or equivalent

e Install a nozzle that has been cut toa 3 — 4mm
(0.12 — 0.16 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.

e Immediately remove nozzle from the tube and
reinstall cap.

(c) 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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~ 18. INSTALL INTAKE MANIFOLD WITH CARBURETOR
(a) Place anew gasket so that the rear mark is toward the

rear side.

(b) Install the intake manifold and ground strap with the
six bolts and two nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

19. INSTALL OIL DIPSTICK AND GUIDE
AS New O-Ring (a) Installa new O—ring to the dipstick guide.

fe Oo NAIR -(b) Apply light coat of engine oil on the O-ring.
(c) Push in the dipstick guide into the guide hole of the

No.1 oil pan.

(d) Install the ground strap and dipstick guide with the
two bolts.
Torque: 20 N-m (200 kgf-cm, 14 ft-lbf)

20. INSTALL ACCELERATOR CABLE BRACKET
Install the accelerator cable bracket with the two
bolts.
Torque: 18 N-m (185 kgf-cm, 13 ft-lbf)

21. CONNECT FOLLOWING CONNECTORS:
(a) Spark control VSV (for G.C.C.)
(b) Water temperature switch
(c) Water temperature sensor (for G.C.C.)
(d) TP VSV
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22.. CONNECT TWO VACUUM HOSES TO BVSV

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

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

(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-Ibf)

(b) Connect No.1 water by—pass hose.
(c) 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-Ibf)

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

P0470?

29. INSTALL DISTRIBUTOR

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

P03791
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_(b) Align the groove of the distributor housing with the

protrusion on the driven gear.
(c) Apply a light coat of engine oil on the O—ring.

(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.
(f) Connect the high—tension cords.

Firing order:

1—5-—3-6-2-4

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

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.

Bolt :

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

EGOVG-01

Camshaft Timing Gear |

Chain Tensioner | 20 (200, 14)
Slipper | Oil Jet

Timing Chain a

t

Crankshaft No.1 Oil Pan
Timing Pulley

Pump Drive
Shaft Gear

Oil Pump Drive
Shaft Gear

Chain Vibration
j Damper

| Timing Chain Cover

|_20 (200, 14) |

Crankshaft
Front Oil Seal

Crankshaft , |
Pulley

8 r 7 tS Pe[

& Gasket27 (210, 15) ] @Gasket

[ 25 (250, 18),| 9
[412 (4,200, 304)| ® Drive Belt |

Adjusting Bar [8.8 (90, 78 in.-Ibf) |

No.2 Oil Pan

aa Drive Belt [ 7.8 (80, 69 in.-Ibf) |
rive

Idler Pulley
[ 43 (440, 32)

[N-m (kgf-cm, ft-Ibf) | : Specified torque
@ Non-reusable part
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TIMING CHAIN REMOVAL
EGOVH-01

1. REMOVE WATER PUMP
(a) Stretch the belts and loosen the fan pulley mounting

nuts.

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

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

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

2. REMOVE CYLINDER HEAD

3. REMOVE NO.2 OIL PAN
(a) Remove the 17 mounting bolts and two nuts.

:

(b) Insert the blade of SST between the No.1 and No.2 oil
pans, cut off applied sealer and remove the No.1 oil
pan.

SST 09032-00100
NOTICE:

e Be careful not to damage the No.2 oil pan contact

surface of the No.1 oil pan.

e Be careful not to damage the oil pan flange.
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4. 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

(A) of the cylinder block and No.1 oil pan.

PQ5094

5. REMOVE CRANKSHAFT PULLEY
(a) Using SST, remove the pulley bolt.

SST 09213-58012, 09330—00021
(b) Remove the crankshaft pulley.

P04610

HINT: If necessary, remove the pulley with SST.
SST 09213-60017 (09213—00020, 09213—00030,

09213—00060), 09950-20017
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7.

8.

(a)

(b)

(c)
(d)

6. CHECK THRUST CLEARANCE OF OIL PUMP DRIVE
SHAFT GEAR
Using a dial indicator with lever type attachment,
measure the thrust clearance.
Standard thrust clearance:

0.050 — 0.150 mm (0.0020 — 0.0059 in.)

Maximum thrust clearance:

0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, re-
place the oil pump drive shaft gear and/or timing
chain cover.

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

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

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.
Remove the gasket from the timing chain cover.
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9. REMOVE TIMING CHAIN AND CAMSHAFT TIMING
GEAR

10. REMOVE CRANKSHAFT TIMING GEAR

HINT: If necessary, remove the gear with SST.
SST 09213—36020, 09950-20017

11. REMOVE CHAIN TENSIONER SLIPPER AND
: Hexagon {\\ A VIBRATION DAMPER

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

(b) Remove the two bolts and damper.

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

¢

P04869

14. 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.

P05111
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P04776

EGOVJ-O1

TIMING CHAIN COMPONENTS

INSPECTION

1.

(a)

(b)
(c)

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

146.6 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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P04907

P04694

EG-81

EGOKO—02

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.

(a)

(b)

(c)

(a)

(b)
(c)

lf timing chain cover is removed from cylinder block:
Using a screwdriver, pry out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing chain cover edge.
SST 09923-46011
Apply MP grease to the oil seal lip.

If timing chain cover is installed to the cylinder
block:
Using a screwdriver, pry out the oil seal.
NOTICE: Becareful 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 timing chain cover edge.
SST 09223-46011
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TIMING CHAIN INSTALLATION
EGOVK-01

(See page EG—74)
1. SET CRANKSHAFT

Turn the crankshaft until the set key on crankshaft
facing downward.

2. INSTALL PUMP DRIVE SHAFT GEAR

3. 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-Ibf)

5. INSTALL CHAIN TENSIONER SLIPPER AND
VIBRATION DAMPER

(a) Install the damper with the two bolts.
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
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(c)

6.

(a)

(b)

EG-83

Check that the slipper moves smoothly.

INSTALL CRANKSHAFT TIMING GEAR

HINT: If necessary, install the gear with SST.
SST 09636—20010

.: INSTALL TIMING CHAIN AND GAMSHAFT TIMING
GEAR
Install the timing chain on the camshaft timing gear
with the bright link aligned with the timing mark on
the camshaft timing gear.

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

8. INSTALL TIMING CHAIN COVER
(a) 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.

@e Thoroughly clean all components to remove all
the loose material.

e Using a non-—residue solvent, clean both sealing
- surfaces. |

(b) Apply seal packing to the timing chain cover as shown
in the illustration.
Seal packing:

Part No.08826 —00080 or equivalent

e = Install a nozzle that has been cut toa 2 — 3mm
(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. |

Seal Packing

P05133

(c) Place two new O-ring In position on the timing chain
cover.

IE 7—~* New O-Ring

1 oO
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(d) Engage the gear of the oil pump drive rotor with the

gear of the oil pump drive gear, and slide the oil pump.

(e) Install the oil pump and drive belt adjusting bar with
the nine bolts and two nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

HINT: Each bolt length is indicated in the illustration.
A 30mm (1.18 In.)
B 50mm (1.97 in.)
C 60mm (2.38 In.)

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

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

pulley, and slide on the pulley.
(b) Using SST, install and torque the pulley bolt.

SST 09213—58012, 09330—00021
Torque: 412 N-m (4,200 kgf-cm, 304 ft-Ibf)

11. INSTALL NO.1 OIL-PAN
(a) 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.

e Thoroughly clean all components to remove all

the loose material.
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e Using a non-—residue solvent, clean both sealing

2 surfaces.
: (b) Apply seal packing to the No.1 oil pan as shown in the
! illustration.
, Seal packing:
| Part No.08826 —00080 or equivalent

e Install a nozzle that has been cut toa 3 — 4mm
(0.12 — 0.16 in.) opening.

|

——"

reinstall cap.

B HINT: Avoid applying an excessive amount to the
surface. ,

A e Parts must be assembled within 5 minutes of
| _ application. Otherwise the material must be re-Seal Width ( moved and reapplied.
3 3—4mm | e Immediately remove nozzle from the tube and

(c) Install a new gasket in position.

New Gasket

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

(e) 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-Ibf)
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12. 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.
e Using a razor blade and gasket scraper, remove

all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

oe
) Jo
3

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

e 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 Width
3 —4mm |

Seal Width Seal packing:

2—3mm Part No.08826 —00080 or equivalent

e Install a nozzle that has been cut toa 2 — 3mm
P4016 (0.08 — 0.12 in.) opening or 3 — 4mm (0.012 —

0.016 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.

e Immediately remove nozzle from the tube and
reinstall cap.

(c) 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)
© inn Nut

Torque: 8.8 N-m (90 kgf-cm, 78 in.-Ibf)

Sy NN |
Oo

13. INSTALL CYLINDER HEAD (See page EG— 60)
NOTICE: However, for the instillation 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.

P05424
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14. INSTALL WATER PUMP
Install a new gasket and water pump with the four
bolts and two nuts.
Torque: 21N-m (210 kgf-cm, 14 ft-Ibf)

15. INSTALL WATER PUMP PULLEY, FAN WITH FLUID
COUPLING AND DRIVE BELTS

(a) Install the water pump pulley and fan with fluid cou-
pling with the four nuts.

_(b) Place the drive belts on to each pulley.
(c) Stretch the belts tight and tighten the four nuts.

(d) Adjust the drive belts.
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CYLINDER BLOCK
COMPONENTS

EGOBS —62

e— Piston Ring (No.1 Compression)
Piston Ring (No.2

Piston Ring (Expander) Ss | Piston Ring (Side Rail)
69 (700, 51) }

RH Engine I TX 8
Mounting #.Snap Ring —® Piston Pin

- Bracket - Connecting Rod Bushing
(with

Insulator — Connecting Rod |
21 (210, 15) b>“, _

Oil Cooler jCover A Connecting Rod Bearing

(Sic eI
Oil Cooler — —Connecting Rod Cap

® Gasket @—| See page EG-118
Ist 48 (490, 35)
2nd Turn 90° S—-—

\ | See page EG-122
Ist 20 (200, 14)

Orifice ond Turn 90.

Timing
Chain
Cover

44 (450, 33)

Oil Filter 69 (700, 51) |

LH Engine
Mounting
Bracket
with |Crankshaft (insulator) |

[ 20 (200, 14)

#0-Ring —{)j
Cylinder Block
No.1 Cover Crankshaft Thrust Washer :

Main Bearing -

Main Bearing Cap7— eg Ol Nozzle

See page EG-117 | | Check ve |
1st 74 (750, 54) 25 (250, 18)
2nd Turn 90°

14 mm Head 43 (440, 32) |

‘ t A) No.2 Oil Pan
12 mm Head 21 (210, 15) |

| 9 (90, 78 in.-Ibf) |
[N-m (kgf-cm, ft-lbfl) : Specified torque
@ WNon-reusable part
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PREPARATION FOR DISASSEMBLY
EGOVL—01

1. REMOVE CLUTCH COVER AND DISC
REMOVE FLYWHEEL
Uniformly loosen and remove the flywheel bolts in
several passes, in the sequence shown. |

3. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

4. REMOVE CYLINDER HEAD
(See page EG— 33)

5. REMOVE TIMING CHAIN
(See page EG— 75)

6. REMOVE OIL FILTER
Using SST, remove the oil filter.
SST 09228—4401 1

7. REMOVE OIL FILTER UNION

8. REMOVE CYLINDER BLOCK NO.1 COVER
(a) Remove the two nuts and cover.
(b) Remove the O-ring from the cover.
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9. REMOVE ENGINE WIRE
Remove the two bolts and engine wire.

10. REMOVE RH ENGINE MOUNTING BRACKET
Remove the four bolts and bracket.

11. REMOVE LH ENGINE MOUNTING BRACKET
Remove the four bolts and bracket.

12. 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-01

CYLINDER BLOCK DISASSEMBLY

(See page EG—89)
REMOVE REAR OIL SEAL RETAINER
Remove the four bolts and retainer.

CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while moving the connecting rod back and forth.
Standard thrust clearance:

0.160 — 0.262 mm (0.0063 — 0.0103 in.)

Maximum thrust clearance: |

0.362 mm (0.0143 in.)

If the thrust clearance ts greater than maximum, re-
place the connecting rod assembly. If necessary, re-
place the crankshaft.
REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE
Using a punch or numbering stamp, mark the conne-
cting 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.



ENGINE — ENGINE MECHANICAL EG-93

(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

‘ 
Re

, 
3

(e) Clean the crank pin and bearing.
(f) 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.

(g) Lay a strip of Plastigage across the crank pin.

(h) Install the connecting rod cap with the two nuts.
(See page EG—118)
1st

Torque: 48 N-m (490 kgf-cm, 35 ft-Ibf)

2nd Turn 90°
NOTICE: Do not turn the crankshaft.

(i) Remove the two nuts and connecting rod cap. |
(See procedure (b) and (c) above)
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(j) Measure the Plastigage at its widest point.
Standard oil clearance:

STD

0.032 — 0.050 mm (0.0013 — 0.0020 in.)

U/S 0.25

0.033 — 0.073 mm (0.0013 — 0.0029 in.)

Maximum oil clearance:

0.10 mm (0.00339 in.)

If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the cra-
nkshaft.

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 con-

necting rod eep and crankshaft, then selecting the
bearing with the same number as the total. There are
five sizes of standard bearings, marked “2”, "3", "4", ”
5” and "6" accordingly.

| __ Number marked |
| Connecting rod esp 1 2 3 |
| Crankshaft lifalsala]f2]s]1]2]s|
| Use bearing 2/;,3/4/3/4/5/14]5 6
EXAMPLE: Connecting rod emp ‘’3’’ + Crankshaft ‘’1’’

= Total number 4 (Use bearing ‘’4’’)
vo0740

(Reference)

Connecting rod big end inside diameter:

Mark 71”

60.526 — 60.532 mm (2.3829 — 2.3831 in.)
Mark °2”

60.532 — 60.538 mm (2.3851 — 2.3834 in.)

Mark 3”

60.538 — 60.544 mm (2.3834 — 2.3836 in.)



ENGINE — ENGINE MECHANICAL
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(k)

(a)

(b)

EG-95

Crankshaft crank pin diameter:

Mark “1”

56.994 — 57.000 mm (2.2439 — 2.2441 in.)

Mark “2”

56.988 — 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 ”2”

2.489 — 2.492 mm (0.0980 — 0.0981 in.)

Mark “3”

2.492 — 2.495 mm (0.0981 — 0.0982 in.)

Mark 74”

2.495 — 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, remove 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:

e Keep the bearings, connecting rod and cap to-
gether.

e 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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(b)

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.)

O/S 0.125

2.503 — 2.553 mm (0.0985 — 0.1005 in.)

O/S 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:
e Keep the lower bearing and main bearing cap

together.
e 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
bearings. If necessary, grind or replace the crankshaft.
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(f) Place the crankshaft on the cylinder block.
(g) lay a strip of Plastigage across each journal.

oA (h) Install the main bearing caps.

<2 o4 (See step 4 on page EG—116)
ms y) “6 - s << . Ist
Hy «8 AR RN: \: 13 - Torque: 74 N-m (750 kgf-cm, 54 ft-Ibf)
U eS NBN <\8 Ly cos 2nd Turn 90°

NOTICE: Do not turn the crankshaft.

(i) Remove the main bearing caps.
(See procedure (a) and (b) above)

(j) Measure the Plastigage at its widest point.
Standard clearance:

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.)
Maximum clearance:

0.10 mm (0.0039 in.)

If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the cra-
nkshaft.
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(k)

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", “5” and “6”
accordingly.

| oo Number marked |
| Cylinder block 1 2 3
| Crankshaft 1/2;31/1/2/3]/1]2]3

Use bearing 21/3/4413 /4)/ 5 4 5| 6

EXAMPLE: Cylinder block ‘‘2’’ + Crankshaft ‘’1’’
= Total number 3 (Use bearing ‘’3’’)

v00739

(Reference)

Cylinder block main journal bore diameter:

Mark “1”

74.026 — 74.032 mm (2.9144 — 2.9146 in.)

Mark “2”

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 71” |
68.994 — 69.000 mm (2.7163 — 2.7165 in.)

Mark “2”

68.988 — 68.994 mm (2.7161 — 2.7163 in.)

Mark “3”

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 (0.0983 — 0.0985 in.)

Mark “6”

2.501 — 2.504 mm (0.0985 — 0.0986 in.)

Completely remove the Plastigage.
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7. REMOVE CRANKSHAFT
(a) Lift out the crankshaft.
(b) Remove the upper main bearings and upper thrust

washers from the cylinder block.

HINT: Arrange the main bearings and thrust washers
in correct order.

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

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.

EGOVV—02

2. INSPECT TOP SURFACE OF CYLINDER BLOCK 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 (0.0020 in.)

If warpage is greater than maximum, replace the cyl-
inder block.

P03832
P03823

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 ts stamped on the top of the cylinder block.

Front inf No.1No.2 No.3 No.4 No.5!INo.6

LL| Mark 1, 2 0r 3
POS812
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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
(1) Direction di °Front = FQ) irections.

| @ Axial Standard diameter:
Direction STD

a pb 10 mm Mark “1°
TP (0.39 in.) 100.000 — 100.010 mm (3.9370 — 3.9374 in.)
—;— Middle Mark °2° , :

_¢—i 10mm 100.010 — 100.020 mm (3.9374 — 3.9378 in.) me
“T~ (0.39 in.) Mark “3”

100.020 — 100.030 mm (3.9378 — 3.9382 in.)

Maximum diameter:

STD

100.23 mm (3.9461 in.)

O/S 0.50

100.73 mm (3.9658 in.)

0O/S 1.00

101.23 mm (3.9854 in.)

lf 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.

EM2548
P03831

6. INSPECT MAIN BEARING CAP BOLTS
Measuring Using vernior calipers, measure the thread outside i

: diameter of the bolt. |
/>Compressed Standard outside diameter: _ |

Thread 10.85 — 11.00 mm (0.4271 — 0.4331 in.)
Minimum outside diameter: |

10.6 mm (0.417 in.) |

If the diameter is less than minimum, replace the bolt.
(0.98 — 1.18 in.)

7. INSPECT CYLINDER BLOCK OLIFICE
~ - Check the olifice for clogging.

If necessary, replace the olifice.

P04906
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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.

EGOBV -—02

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.

lf any movement is felt, replace the piston and pin as
a set.

2. REMOVE PISTON RINGS
(a) Using a piston ring expander, remove the two com-

pression rings.

- (b) .Remove the two side rails and oil 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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(b) Gradually heat the piston to 80 — 90°C (176 — 194°

F),. ,

(c) Using plastic—faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod.

HINT:
e The piston and pin are a matched set.
e Arrange the pistons, pins, rings, connecting rods

and bearings in correct order. |

EGOVP-01

PISTON AND CONNECTING ROD

INSPECTION

4. 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 No.1No.2 No.3 No.4 No.5|No.6

Mark 1, 2 0r 3 L

Front Mark Mark
(Cavity) 1,20r3

PO03812
PO3850 702670

(c)

>

(a)

(b)

(c)
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Using solvent and a brush, thoroughly clean the
piston. :
NOTICE: Do not use a wire brush.

INSPECT PISTON
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 — 3.9358 in.)

Mark "3"

99.970 — 99.980 mm (3.9358 — 3.9362 in.)

O/S 0.50.

100.450 — 100.480 mm (3.9547 — 3.9559 in.)

O/S 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—100)

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 block.
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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(a)
(b)

(c)

—EM7639

EG-105

Inspect piston ring groove clearance
Using a thickness gauge, measure the clearance 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.)

Oil (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.)

Oil (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.

EOD
CORE RE RIOD
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EM0227

D.

(b)

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:

0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If bend is greater than maximum, replace the conne-
cting rod assembly.

@ Check for twist
Maximum twist:

0.15 mm (0.0059 in. ) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the 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.)
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(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 oil clearance:

0.05 mm (0.0020 in.)

lf 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

(b) Align the oil holes of a new bushing and the conne-
cting rod.

(c) Using SST and a press, press in the bushing.
SST 09608— 30012, (09608—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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(e)

(a)

(b)

Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil, and push it into the
connecting rod with your thumb.

Inspect connecting rod bolts
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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CYLINDER BORING
EGova~o}

HINT:
@ Bore all the six cylinders for the oversized piston

outside diameter.
@ Replace all the piston rings with ones to match

the oversized pistons.

RR
R 

RRR
 

Y

1. SELECT OVERSIZED PISTONS
Oversized piston diameter:

O/S 0.50

100.450 — 100.480 mm (3.9547 — 3.9559 in.)

O/7S 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 follows:
Size to be rebored = P + C — H

P = Piston diameter

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)

(b)

EGOBY -02

CRANKSHAFT INSPECTION AND REPAIR

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 |

56.745 — 56.755 mm (2.2341 — 2.2344 in.)

If the diameter is not as specified, check the oil cle-
arance (See pages EG—92 to 97). 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 OIL SEAL
A. _ If timing chain cover is removed from cylinder block:
(a) Using a screwdriver an 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 09223-46011

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

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

(a) 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 09223-46011
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(b)

(c)

(a)
(b)

(c)
(d)

REPLACE CRANKSHAFT REAR OIL SEAL
If rear oil seal retainer is removed from cylinder
block:
Using screwdriver and hammer, tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface ts flush with the rear oil seal edge. -
SST 09223—15030, 09608-30012 (09608—04020)
Apply MP grease to the oil seal lip.

lf rear oil seal retainer is installed to cylinder block:
Using a knife, cut off the oil seal lip.
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 rear oil seal retainer edge.
SST 09223— 15030, 09608—30012 (09608—04020)
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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.

EGOC1~02

P04409

(b) Gradually heat the piston to 80—90°C (176—194°F).

(c) Coat the piston pin with engine oil.
Front Mark EZ (d) Align the front marks of the piston and connecting

7 rod, and push in the piston pin with your thumb.

Front Mark
(Protrusion)

P04616

(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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Upper Side } No.1
Rail

Expander

P03974
P03824
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No.2 Compression Ring
P04417

(b)

(c)

(a)

(b)

Using a piston ring expander, install the two com-
pression rings with the code mark facing upward.
Code mark:
No.1

1R

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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CYLINDER BLOCK ASSEMBLY

(See page EG—89)
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, O—rings and oil seals with

new parts.

EGOVR-0!

1. INSTALL CYLINDER BLOCK ORIFICE

2. INSTALL OIL NOZZLES AND CHECK VALVES
(a) Align the pin of the oil nozzle with the pin hole of the

cylinder block.
(b) Install the oil nozzle with the check valve. Install the

six oil nozzles and check valves.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

3. %YINSTALL MAIN BEARINGS |
(a) 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. a
HINT: Anumber is marked on each main bearing cap
to indicate the installation position.
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Others ~~>-~.

(a)

(b)

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.

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS
Place main bearing cap and lower thrust washers on
cylinder block
Install the two thrust washers on the No.4 bearing cap
with the grooves facing outward.

Install the seven main bearing caps in their proper
locations.
HINT: Each bearing cap has a number and front
mark. }

wt 
eee

pc
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(a)

(b)

(c)

(d)

(e)

(f)
(g)

(a)

EG-117

Install main bearing cap bolts
HINT:
@ 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 cap bolts in several passes, in the sequence
shown.
Torque: 74 N-m (750 kgf-cm, 54 ft-Ibf)

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 5 on page EG—9Q5)

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)

>
 ©

(a)

(b)

Painted Mark

| 4 —| (c)

om |

Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing
forward.

INSTALL CONNECTING ROD CAPS
Place connecting rod cap on connecting rod
Match the numbered connecting rod cap with the
connecting rod.
Install the connecting rod cap with the front mark
facing forward.

Install connecting rod cap nuts
HINT:
e The connecting rod cap nuts are tightened in two

progressive steps (steps (b) and (d)).
e If any connecting rod bolt is broken or deformed,

replace it.

Apply a light of engine oil on the threads and under
the nuts of the connecting rod cap.
Install and alternately tighten the nuts of the conne-
cting rod cap in several passes.
Torque: 48 N-m (490 kgf-cm, 35 ft-lbf)

If any one of the connecting rod cap nuts does not
meet the torque specification, replace the cap nut.

Mark the front of the connecting rod cap nut and bolt
with paint.



ENGINE — ENGINE MECHANICAL EG-119
a a ee

TM; <—Painted Mark

“ “ vy 90°

(d) Retighten the connecting rod cap nuts 90° as shown.

(e) Check that the painted mark on the nut is at 90° angle
in relation to the mark on the bolt.

(f) Check that the crankshaft turns smoothly.
-(g) Check the connecting rod thrust clearance.

(See step 2 on page EG— 89)

Painted Mark

7. INSTALL REAR OIL SEAL RETAINER
(a) 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.
e Using a razor blade-and gasket scraper, remove

all the old packing (FIPG) material from the :
gasket surfaces and sealing groove. |

@e Thoroughly clean all components to remove all |
the loose material. |

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

(b) Apply seal packing to the retainer as shown in the
illustration.
Seal packing:

Part No.08826—00080 or equivalent

e Install a nozzle that has been cut toa 2 — 3mm
(0.08 — 0.12 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.

e¢ Immediately remove nozzle from the tube and

reinstall cap.
(c) Install the retainer with the four bolts.

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

1. INSTALL OIL COOLER COVER AND OIL COOLER
Install a new gasket, oil cooler cover and oil cooler
with the ten bolts and two nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

EGOVS-—01

2. INSTALL LH ENGINE MOUNTING BRACKET
Install the bracket with the four bolts.
Torque: 69 N-m (700 kgf-cm, 51 ft-Ibf)

P04613
PO4011

3. INSTALL RH ENGINE MOUNTING BRACKET
Install the bracket with the four bolts.
Torque: 69 N-m (700 kgf-cm, 51 ft-Ibf)

P04612
P04013



ENGINE — ENGINE MECHANICAL EG-121
4. INSTALL ENGINE WIRE

Install the engine wire with the two bolts.

5. INSTALL CYLINDER BLOCK NO.1 COVER
(a) Place anew O-ring to the cover.

(b) Install the cover with the two nuts.
Torque: 36 N-m (370 kgf-cm, 27 ft-Ibf)

6. INSTALL OIL FILTER UNION
Torque: 44 N-m (450 kgf-cm, 33 ft-Ibf)

7. 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.
SST 09228-44011
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9.

10.

(b)

(c)

(a).

INSTALL TIMING CHAIN
(See page EG— 82)

INSTALL CYLINDER HEAD
(See page EG—60)

REMOVE ENGINE STAND

. INSTALL FLYWHEEL
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)).
@ If any flywheel bolt is broken or deformed, re-

place it.

Apply a light of engine oil on the threads and under
the heads of. the flywheel 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 flywheel bolt.

Mark the flywheel bolt with paint.
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12.

Retighten the flywheel bolts 90° in the numerical
order shown above.
Check that the painted mark is now at a 90° angle to
(c). !

INSTALL CLUTCH DISC AND COVER
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SERVICE SPECIFICATIONS
SERVICE DATA

EGOVT—01

Tune—up Engine oil API grade

Battery specific gravity

High—tension cord resistance — Limit

Spark plug (Recommended spark plug) — ND

Spark plug (Recommended spark plug) — NGK

Spark plug (Correct electrod gap)

Alternator drive belt deflection

with 98 N (10 kof, 22.0 Ibf)

New belt

Uesd belt

Alternator drive belt tension with SST

New belt

Used belt

Valve clearance (Cold) — Intake

Valve clearance (Cold) — Exhaust

Ignition timing

Idle speed

Idle CO concentration

Idle mixture speed

Fast idle speeed (G.C.C.)

Fast idle speed (Others)

DP setting speed

TP setting speed

SG or better

1.25 — 1.27

[When fully charged at 20°C (68°F)]

25 kQ per cord

K1I6R—U

BKRSEYA

0.8 mm (0.031 in.)

11 — 15 mm (0.43 — 0.59 in.)

15 — 20 mm (0.59 — 0.79 in.)

33 — 57 kof

15 — 35 kof

0.15 — 0.25 mm (0.006 — 0.010 in.)

0.25 — 0.35 mm (0.010 — 0.014 in.)

3° BTDC @ Max. 725 rpm

600 rpm

1.0 — 2.0 %

650 rpm

900 rpm

1,200 rpm

1,500 rpm

1,200 rpm

Compression at 250 rpm — STD (Low—octane models) 900 kPa (9.2 kgf/cm?, 131 psi) or more

pressure at 250 rpm — STD (Others) 1,030 kPa (10.5 kgf/cm?, 149 psi) or more

at 250 rpm — Limit 785 kPa (8.0 kgf/cm?, 114 psi)

| Difference of pressure between each cylinder 50 kPa (0.5 kgf/cm’, 7 psi) or less
Intake at idle speed 63 kPa (473 mmHg, 18.6 in.Hg)

manifold

‘vacuum

Cylinder head Warpage — Cylinder block side (Limit)

Warpage — Manifold side (Limit)

| Valve seat — Refacing angle (Intake)

Valve seat — Refacing angle (Exhaust)

Valve seat — Contacting angle

Valve seat — Contacting width (Intake)

Valve seat — Contacting width (Exhaust)
Cylinder head bolt outside diametr — STD

Cylinder head bolt outside diameter — Limit

0.15 mm (0.0059 in.)

0.10 mm (0.0039 in.)

30°, 45°, 75°

45°, 75°

45°

1.2 — 1.6 mm (0.047 — 0.063 in.)

1.0 — 1.4 mm (0.039 — 0.055 in.)

10.85 — 11.00 mm (0.4272 — 0.4331 in.)

10.6 mm (0.417 in.)

: Valve guide
bushing

Inside diameter

Outside diameter (for repair part) — STD

Outside diameter (for repair part) — O/S 0.05

Protrusion height

Replacing temperature (Clinder head side)

7.010 — 7.030 mm (0.2760 — 0.2768 in.)

11.492 — 11.513 mm (0.4524 — 0.4533 in.)

11.542 — 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 spring

Valve overall length — STD (Intake)

Valve overall length — STD (Exhaust)

Valve overall length — Limit (Intake)

Valve overall length — Limit (Exhaust)

Valve face ang!

| Stem diameter (Intake)

Stem diameter (Exhaust)

Stem oil clearance — STD (Intake)

Stem oil clearance — STD (Exhaust)

Stem oil clearance — Limit (Intake)

Stem oil clearance — Limit (Exhaust)

Margin thickness — STD (Intake)

Margin thickness — STD (Exhaust)

Margin thickness — Limit

—

98.70 mm (3.8858 in.)

98.10 mm (3.8622 in.)

98.2 mm (3.866 in.)

97.6 mm (3.843 in.)
44.5°

6.970 — 6.985 mm (0.2744 — 0.2750 in.)

6.965 — 6.980 mm (0.2742 — 0.2748 in.)

0.025 — 0.060 mm (0.0010 — 0.0024 in.)

0.030 — 0.065 mm (0.0012 — 0.0026 in.)

0.08 mm (0.0031 in.)

0.10 mm (0.00339 in.)

1.5 mm (0.059 in.)

1.4 mm (0.055 in.)

1.0 mm (0.039 in.)

Squareness — Limit
Free length

Installed tension at 36.5 mm (1.437 in.)

2.0 mm (0.079 in.)

43.94 — 45.06 mm (1.7299 — 1.7740 in.)

214 — 238 N (21.8 — 24.2 kof, 48.1 — 53.4 Ibf)

Valve lifter Lifter diameter 33.966 — 33.976 mm (1.3372 — 1.3376 in.)

Lifter bore diameter 34.000 — 34.021 mm (1.3386 — 1.3394 in.)

Oil clearance — STD | 0.024 — 0.055 mm (0.0009 — 0.0022 in.)
_ = Oil clearance - Limit ee | 0.07 mm (0.0028 in.)

Manifold Warpage — Limit 0.30 mm (0.01 18 in.)

| Camshaft | Thrust clearance — STD 0.030 — 0.080 mm (0.0012 — 0.0031 in.)
Thrust clearance — Limit 0.10 mm (0.0039 in.)

Journal oil clearance — STD 0.0025 — 0.062 mm (0.0010 — 0.0024 in.)

Journal oil clearance — Limit 0.10 mm (0.0039 in.)

Journal diameter 26.959 — 26.975 mm (1.0614 — 1.0620 in.)

Circle rounout — Limit 0.06 mm (0.0024 in.)

Cam lobe height — STD 50.61 — 50.71 mm (1.9925 — 1.9965 in.)

Cam lobe height — Limit 50.51 mm (1.9886 in.) .

| Camshaft gear backlash — STD 0.020 — 0.200 mm (0.0008 — 0.0079 in.)
Camshaft gear backlash — Limit 0.30 mm (0.0188 in.)

Camshaft gear spring end free distance 18.2 — 18.8 mm (0.717 — 0.740 in.)

Spark plug | Protrusion | 45.5 mm (1.791 in.)
tube |

Oil pump | Thrust clearance — STD 0.050 — 0.150 mm (0.0020 — 0.0059 in.)
drive shaft Thrust clearance — Limit 0.30 mm (0.0118 in.) \

gear

Chain and Chain elongation at 16 links — Limit 146.6 mm (5.772 in.)

timing gear | Crankshaft timing gear wear — Limit 126.0 mm (4.961 in.)
Camshaft timing gear wear — Limit 65.4 mm (2.5785 in.)

Chain Wear — Limit 1.0 mm (0.0339 in.)

tensioner

slipper and

vibration |

damper

EG-125
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Cylinder block Cylinder head surface warpage — Limit

Cylinder bore diameter — STD (Mark 1)

Cylinder bore diameter — STD (Mark 2)

Cylinder bore diameter — STD (Mark 3)

Cylinder bore diameter — Limit (STD)

Cylinder bore diameter — Limit (O/S 0.50)

Main bearing bolt outside diameter — STD

Main bearing bolt outside diameter — Limit

0.05 mm (0.0020 in.)

100.000 — 100.010 mm (3.9370 — 3.9374 in.)

100.010 — 100.020 mm (3.9374 — 3.9378 in.)

100.020 — 100.030 mm (3.9378 — 3.9382 in.)

100.23 mm (3.9461 in.)

100.73 mm (3.9658 in.)

10.85 — 11.00 mm (0.4271 — 0.4331 in.)

10.6 mm (0.417 in.)

Piston and

piston ring

Connecting

rod

Piston diameter — STD (Mark 1)

Piston diameter — STD (Mark 2)

Piston diameter — STD (Mark 3)

Piston diameter — O/S 0.50

Piston diameter — O/S 1.00

Piston oil clearance — STD

Piston ring groove clearance — No.1

Piston ring groove clearance — No.2

Piston ring end gap — STD (No.1)

Piston ring end gap — STD (No.2)

Piston ring end gap — STD (Oil)

Piston ring end gap — Limit (No.1)

Piston ring end gap — Limit (No.2)

Piston ring end gap — Limit (Oil)

Piston pin installing temperature

99.950 — 99.960 mm (3.9350 — 3.9354 in)

99.960 — 99.970 mm (3.9354 — 3.9358 in.)

99.970 — 99.980 mm (3.9358 — 3.9362 in,)

100.450 — 100.480 mm (3.9547 — 3.9559 in.)

100.950 — 100.980 mm (3.9744 — 3.9756 in.)

0.040 — 0.060 mm (0.0016 — 0.0024 in.)

0.040 — 0,080 mm (0.0016 — 0.0031 in.)

0.030 — 0.070 mm (0.0012 — 0.0028 in.)

0.300 — 0.520 mm (0.0118 — 0.0205 in.)

0.450 — 0.670 mm (0.0177 — 0.0264 in.)

0.150 — 0.520 mm (0.0059 — 0.0205 in.)

1.12 mm (0.0441 in.) ,
1.17 mm (0.0461 in.)

1.12 mm (0.0441 in.)

80 — 90°C (176 — 194°F)

Thrust clearance — STD

Thrust clearance — Limit

Connecting rod bearing center wall thickness

— STD (Mark 2)

— STD (Mark 3)

— STD (Mark 4)

— STD (Mark 5)

-— STD (Mark 6)

Connecting rod oil clearance

— STD (STD)

— STD (U/S 0.25)

— Limit

Rod bending — Limit per 100 mm (3.94 in.)

Rod twist — Limit per 100 mm (3.94 in.)

Bushing inside diameter

Piston pin diameter

Piston pin oil clearance — STD

Piston pin oil clearance — Limit

Connecting rod bolt outside diameter — STD

Connecting rod bolt outside diameter — Limit

0.16 — 0.262 mm (0.0063 — 0.0103 in.)

0.362 mm (0.0143 in.)

2.489 — 2.492 mm (0.0980 — 0.0981 in.)

2.492 — 2.495 mm (0.0981 — 0.0982 in.)

2.495 — 2.498 mm (0.0982 — 0.0983 in.)

2.498 — 2.501 mm (0.0983 — 0.0985 in.)

2.501 — 2.504 mm (0.0985 — 0.0986 in.)

0.032 — 0.050 mm (0.0013 — 0.0020 in.)

0.033 — 0.073 mm (0.0013 — 0.0029 in.)

0.10 mm (0.00339 in.)

0.05 mm (0.0020 in.)

0.15 mm (0.0059 in.)

26.008 — 26.020 mm (1.0239 — 1.0244 in.)

26.000 — 26.012 mm (1.0236 — 1.0241 in.)

0.004 — 0.012 mm (0.0002 — 0.0005 in.)

0.05 mm (0.0020 in.)

8.40 — 8.60 mm (0.3307 — 0.3386 in.)

8.0 mm (0.315 in.)
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[Crankshaft Thrust clearance - STD »———~ 0.020 — 0.0220 mm (0.0008 — 0.0087in)
Thrust clearance — Limit 0.30 mm (0.0118 in.)

Thrust washer thickness (STD) 2.440 — 2.490 mm (0.0961 — 0.0980 in.)

Thrust washer thickness (O/S 0.125) 2.503 — 2.553 mm (0.0985 — 0.1005 in.)

Thrust washer thickness (O/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.)

Main journal oil clearance — STD (U/S 0.25) 0.041 — 0.81 mm (0.0016 — 0.0032 in.)

Main journal oil clearance — Limit 0.10 mm (0.0039 in.)

Main journal diameter — STD 68.982 — 69.000 mm (2.7158 — 2.7165 in.)

Main journal diameter — U/S 0.25 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 (0.0981 — 0.0982 in.)

— STD (Mark 4) 2.495 — 2.498 mm (0.0982 — 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.)

Crank pin diameter — U/S 0.25 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.)

Crank pin taper and out —of —round (Limit) 0.02 mm (0.0008 in.)

Flywheel bolt Outside diameter — STD 10.3 — 10.5 mm (0.406 — 0.413 in.)

Outside diameter — Limit 9.5 mm (0.374 in.)

TORQUE SPECIFICATIONS
EGOVU-—01

‘Part tightened N-m kgof-cm ft-lbf

Air intake connector x Cylinder head 20 200 14_

Air intake connector x Carburetor 5.4 55 48 in.-lbf

Distributor x Cylinder head 21 210 15

Spark plug x Cylinder head 20 200 14

Cylinder head x Cylinder block (1st) 39 400 . 29

Cylinder head x Cylinder block (2st) Turn 90° Turn 90° | Turn 90°

Cylinder head x Cylinder block (3rd) Turn 90° Turn 90° Turn 90°

Cylinder head x Timing chain cover 21 210 15

Camshaft beairng cap x Cylinder head 16 160 12

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 manifold x Cylinder head 39 400 29

Heat insulator x Exhaust manifold | 19 | 195 14
Water by—pass flange x Intake manifold 21 210 | 15
Intake manifold x Cylinder head 21 210 15

Oil dipstic guide x Intake manifold 20 200 14

' Oil dipstic guide x No.1 oil pan | 20 200 14

Accelerator cable bracket x Cylinder head 18 185 13

No.2 water by — pass pipe x Cylinder head 20 200 14
No.2 water by — pass pipe x Engine hanger 20 200 14

Fuel pump x Cylindr head 21 210 15
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Water outlet x Cylinder head 21 210 15

Alternator bracket x Cylinder head 43 440 32

Oil 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

Cranckshaft 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 Timinnng chain cover 20 200 14

No.2 oil pan x No.1 oil pan (Bolt) 7.8 80 69 in.-Ibf

No.2 oil pan x No.1 oil pan (Nut) 8.8 90 78 in.-Ibf

Water pump x Timing chain cover 21 210 14

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°

Rear oil seal retainer x Cylinder block 20 200 14

Oil cooler cover x Cylinder block 21 210 15

LH engine mounting bracket 69 700 51

RH engine mounting bracket | 69 700 51
Cylinder block No.1 cover x Cylinder block 36 370 27

Oil filter union x Cylinder block 44 450 33

Flywheel x Crankshaft (1st) 20 200 14
Flywheel x Crankshaft (2nd) Turn 90° Turn 90° Turn 90°
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FUEL SYSTEM

DESCRIPTION

| . Outer Vent Control Valve (OVCV) 11. Auxiliary Acceleration Pump (AAP)1

| 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 Valve 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
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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 fuel 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
becomes 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 results 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 conducted 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 prevented 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. However, 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 filter. 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.

Oe SC
TRE
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PRECAUTIONS

1.
EGQUP—O1

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 leather 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)

EG-133

EGoUa--01

SSS 09860-11011 Carburetor Driver Set

09240-00014 Carburetor Adjusting Gauge Set

09240-00020 Wire Gauge Set

RECOMMENDED TOOLS
EGOUR-—O1!

09082-00015 TOYOTA Electrical Tester

09200-00010 Engine Adjust Kit

EQUIPMENT

Torque wrench

EGous—01
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ON— VEHICLE INSPECTION

1. REMOVE INTAKE AIR CONNECTOR FROM
CARBURETOR

2. INSPECT CARBURETOR AND LINKAGE
(a) Check that the various set screws, plugs and union

bolts are tight and correctly installed.
(b) Check the linkage for excessive wear and missing

snap rings.
(c) Check that the throttle valves open fully when the

accelerator pedal is fully depressed.

EGOUT-—01

3. 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.Fuel = ae) ©

NS
ECO174

COLD ENGINE

4. INSPECT AUTOMATIC CHOKE SYSTEM
(a) Disconnect the wiring connector.
(b) 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)

(c) Connect the wiring connector.

(d) Start the engine.
(e) Shortly after, check that the choke valve begins to

open and the coil housing (choke heater) is heated.
(f) Stop the engine.
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5. INSPECT CHOKE BREAKER (CB) SYSTEM
(a) Start the engine.
(b) Disconnect the vacuum hose from the CB and check

that the choke valve moves.
(c) Reconnect the vacuum hose to the CB and check that

the choke valve moves within the specified time after
reconnecting the hose.
Time:

SD

Reconnéctf x0 MN »

\ yaWithin 1-5 Seconds © _ZAQY \ DN)
1—5 seconds

(d) Stop the engine.
P03104|

FICB 6. INSPECT FAST IDLE CAM BREAKER (FICB)

Disconnect : SYSTEM} Ba | SOA (a) Disconnect the vacuum hose from the FICB.
| ‘ . (b) With the coolant temperature below 40°C (104°F),

Y step down on the accelerator pedal and release it.
| (6) (c) Start the engine.

EC3518

(d) Reconnect the vacuum hose and check that the choke
linkage does not move.

7. INSPECT AUXILIARY ACCELERATION PUMP (AAP)
SYSTEM ,

(a) Check that the coolant tempeature is below 50°C
(122°F).

(b) Start the engine.
(c) Pinch the AAP hose, and stop the engine.
(d) Release the hose.
(e) Check that gasoline spurts out from the acceleration

nozzle.

8. INSPECT OUTER VENT CONTROL VALVE (OVCV)
OPERATION

(a) Disconnect the outer vent hose from the carburetor.
(b) Blow air into the outer vent pipe and check that the

OVCV is open.

Stopped

P04933
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At Idle | (c) Start the engine.
(d) With the engine idling, blow air into the outer vent

pipe and check that the OVCV is closed.

l
A Air does not

w» flow
P04934

(e) Disconnect the carburetor connector.
(f) Using an ohmmeter, measure the resistance between

the OVCV terminal of the carburetor connector and
body ground.
Resistance (Cold):

32—38 Q

(g) Reconnect the outer vent hose.

HOT ENGINE

9. CHECK FAST IDLE CAM BREAKER (FICB) SYSTEM
(a) Warm up the engine to normal operating temperature

and stop the engine.
(b) Disconnect the vacuum hose from the FICB.

(c) 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.

(d) Start the engine, but to do not touch the accelerator
pedal.

Fast Idle Cam (e) Reconnect the vacuum hose, and check that the
choke linkage moves, and that the fast idle cam is
released to the 4th step.Reconnect

f

£03520
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10.

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

(a)
(b)
(c)

(d)

(e)

14.
15.

16.
17.

18.

11.

12.

13.

EG-137

INSPECT CHOKE VALVE
Check that the choke valve opens fully.

INSPECT AUXILIARY ACCELERATIONS PUMP
(AAP) SYSTEM
Warm up the engine to normal operating temperature.
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 Connector

Carburetor

Fuel Inlet Hose

No.1 Water ..
By-Pass Hose

<5 _— Outer Vent Control Hose
CO es, 1 Gasket

ee Insulator
— Gasket

YY “st

N-m (kgf-cm, ft-Ibf)| : Specified torque
@ Non-reusable part
a ee nates atu a a ey

—

P05108

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

N

5. DISCONNECT FOLLOWING HOSES:
(a) Fuel inlet hose
(b) Outer vent control hose
(c) 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.

(c) Cover the inlet hole of the intake manifold with a
cloth.

- 
+o

 
ee.
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COMPONENTS

Clamp
@ Plunger Boot

Outer Vent Control ig
Be Valve (OVCV) Shy

Cover Nipple Union

Spring @ Gasket

Diaphragm
Wire Clamp °

Air Horn

@ Gasket
|

S. Acceleration
Pump Arm

| Upper ©—— Gasket
Slow Jet oThermostat gy — Needle Valve Seat

Housing Spring S
| .

Power
@ Gasket Piston .

. Acceleration
Coil Housing 8 Pump Plunger

(}— Needle Valve
s=———- Spring

— Plunger

(Ct
y

@ Non-reusable part

EGOUB—O1

P04922
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Primary

Secondary Slow Jet
Slow Jet Spring

Check BallPrimary Deck Retainer |

: ischargeSma Venturi Wore? Check Ball cioht Glass
ageassage ning Power Valve @ O-Ring

Secondary |Small Venturi | 6B ©
©

@ Gasket

@ Gasket

Insulator
Throttle Positioner (TP) |

@ Non-reusable part

Carburetor Body

J Diaphragm

Retainer

Check Ball

gigi

Spring

Auxiliary Acceleration
Pump (AAP) Cover

G.C.C.
Idle Mixture Adjusting Screw

D’

Others> . ra Idle Mixture Adjusting Screw

Carburetor Frange

Spring

Idle Speed Adjusting Screw

1. Praimary Main Jet
2. Secondary Main Jet

Check Ball

____ 05101

;

'

1
i

1

i

‘

t
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CARBURETOR DISASSEMBLY

P0Q4859

EGOUC~0O1

(See pages EG—140, 141)

(a)
(b)
(c)

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 workbench at the same time. ,

To facilitate reassembly, arrange parts in order.
Be careful not to mix up or lose balls, clips or springs.
Use SST (carburetor driver set).
SST 09860-11011

EGOUO —01

Air Horn Disassembly

(See page EG—140)
1.

2.
(a)
(b)
(c)
(d)

3.

REMOVE CABURETOR STUD BOLT AND NIPPLE
UNION

REMOVE ACCELERATION PUMP ARM
Remove the snap ring from the pump connecting link.
Remove the pivot bolt.
Disconnect the pump arm from the pump plunger.
Disconnect the pump connecting link from the throt-
tle lever and remove the pump arm and pump con-
necting link.

DISCONNECT FAST IDLE CAM BREAKER (FICB)
LINK
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4. REMOVE AIR HORN ASSEMBLY
(a) Remove the seven screws and following parts:

(1) Number plate
(2) Wire clamps
(3) Vacuum hose clamp

(b) Lift off the air horn assembly together with the air
horn gasket.

5. REMOVE FLOAT AND NEEDLE VALVE
Remove the float pivot pin, float and needle valve

- gubassembly.

6. REMOVE ACCELERATION PUMP PLUNGER
Remove the pump plunger and boot.

7. REMOVE AIR HORN GASKET

8. REMOVE NEEDLE VALVE SEAT
Remove the needle valve seat and gasket.

9. REMOVE POWER PISTON
Remove the screw, retainer, power piston and Spring.

P04721
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10. REMOVE PRIMARY UPPER SLOW JET

11. DISCONNECT WIRES FROM CARBURETOR
CONNECTOR
Pry up the locking lugs with a screwdriver and pull out
the terminal.

12. REMOVE OUTER VENT CONTROL VALVE (OVCV)
Remove the three screws, wire clamp, OVCV and
gasket.

13. REMOVE COIL HOUSING
Remove the three screws, retainer, coil housing and
gasket.

P0423

14. REMOVE CHOKE BREAKER (CB)
(a) Remove the three screws, cover and spring.
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(b) Remove the E-—ring, stopper, spring collar and dia-

phragm.

15. REMOVE FUEL CUT SOLENOID VALVE
Remove the solenoid valve and gasket.

16. REMOVE THERMOSTAT HOUSING
(a) Remove the screw and choke lever.

(b) Remove the two screws and thermostat housing.

17. REMOVE FAST IDLE CAM BREAKER (FICB) LINK
Remove the screw and FICB link.
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EGOUE-01

Carburetor Body Disassembly

(See page EG—141)
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) Remove 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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-5. REMOVE DASH POT (DP)

Remove the three screws and DP.

Fo Re
eno

ne 
ce

re
 ee

rste

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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* P04855

(a)

(b)

(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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(a)

(b)
(c)

(d)

1.

(a)

(b)

(c)
(d)

(e)

GENERAL CLEANING PROCEDURE

INSPECTION OF CARBURETOR

EGOUF—O1

CLEAN DISASSEMBLED PARTS BEFORE INSPECTION
With a soft brush wash and clean 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.

EGOUG-—-01

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 (5) 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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4. INSPECT FUEL CUT SOLENOID VALVE
(a) Connect the connector terminals to the battery ter-

minals.
(b) 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.

Ohmmeter - ———TM 5. INSPECT CHOKE HEATER (COIL HOUSING)
PAT | 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.

O

6. INSPECT OUTER VENT CONTROL VALVE (OVCV)
(a) Check the valve and seats for damage.
(b) Check the valve rod moves smoothly.

(c) Using an ohmmeter, measure the resistance between
the wire terminal and body. |

a Resistance (Cold):
Or 32-38 Q

/* If the resistance is not within specification, replace
the OVCV. ,

Ohmmeter

_(d) Connect the OVCV body and wire terminal to the

battery terminals and check that the valve is retra-
cted.
If the OVCV is not operating properly, replace it.

Battery |
Po48e3
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CARBURETOR ASSEMBLY
EGOUH—01

(See pages EG—140, 141)

1.

(a)

(b)

(c)

HINT: Use new gaskets and O-rings throughout.

EGOUJ~01

Carburetor Body Assembly

(See page EG— 141)
ASSEMBLE CARBURETOR BODY AND FLANGE
Assemble the flange and body together with a new
insulator.
Install the two bolts.

Install the passage screw together with the spring
washer.

INSTALL SIGHT GLASS
Install a new O-ring, the sight glass and retainer with
the two screws.

INSTALL FAST IDLE CAM



ENGINE — FUEL SYSTEM

4.

(a)

(b)

(a)

(b)

(c)

EG-153

INSTALL THROTTLE POSITIONER (TP)
Install the TP with the two screws.

‘INSTALL FAST IDLE CAM BREAKER (FICB)
Connect the link, and install the FICB with the two
screws.

Secure the link with the snap ring.

INSTALL SECONDARY THROTTLE VALVE
DIAPHRAGM
Assemble the housing (1), a new gasket (2), the dia-
phragm (3), spring (4) and cover (5).

Install the four screws.

Place a new gasket in position on the carburetor body.
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(d) Install the throttle valve diaphragm with the two
screws.

(e) Connect the diaphragm link with the snap ring.

7. INSTALL AUXILIARY ACCELERATION PUMP (AAP)
Install the following parts with the three screws.
(1) Diaphragm
(2) Spring
(3) Cover

8. INSTALL SMALL VENTURIES
- (a) Install a new gasket and the primary venturi with the

two screws.

(b) Install a new gasket and the secondary venturi with
the two screws.

; (c) Install the passage ring.

: Passage Ring Ard

, pode58 :

(b) S © 9. INSTALL PRIMARY AND SECONDARY MAIN JETS

A (a) Primary

y

(a) Install the primary and secondary main jets with new

(b) Secondary 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 ball and plug.

13. INSTALL SLOW JETS
(a) Install the primary slow jet.
(b) Install the secondary slow jet.

| (a) Ay (b)
3 Lo

a Hole
an SO Large Hole
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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

weight.

EGOUK—01

Air Horn Assembly

(See page EG— 140)
1. INSTALL FAST IDLE CAM BREAKER (FICB) LINK

Install the FICB link with the screw.

2. INSTALL THERMOSTAT HOUSING
(a) Install the thermostat housing with the two screws.

(b) Install the chock lever with the screw.
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3. INSTALL FUEL CUT SOLENOID VALVE
(a) Install a new O—ring to the solenoid valve.
(b) Install the solenoid valve together with a new gasket.

4. INSTALL CHOKE BREAKER (CB)
(a) Insert the diaphragm into the thermostat case, and

install the collar, spring and stopper with the E—ring.
(b) Insert the shaft of the diaphragm into the hole of the

thermostat case. :

(c) Install the following parts with the three screws:
(1) Spring
(2) Cover

5. INSTALL COIL HOUSING
(a) Install the gasket to the thermostat case.
(b) Align the bi—metal spring with the wire spring and

install the coil housing, aligning the choke lever as
shown in the illustration.

(c) Align the scale center line of the thermostat case with
the coil housing line, and install the plate with the
three screws.

(d) Check the choke valve action.
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6. INSTALL OUTER VENT CONTROL VALVE (OVCV)
Install a new gasket, the wire clamp and OVCV with
the three screws.

P04854

7. CONNECT WIRES TO CONNECTOR
(a) Push in the terminal until it is securely locked in the

connecting lug.
} Coil Housing (b) Pull on the wire to check that it is securely locked.

3 Fuel Cut Solenoid
Valve

4 OVCV

8. INSTALL PRIMARY UPPER SLOW JET

9. INSTALL POWER PISTON
Install the spring and power piston with the retainer
and screw.

10. INSTALL NEEDLE VALVE SEAT
SST , Install the valve seat together with a new gasket.

PQ5083
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11. ADJUST FLOAT LEVEL
(a) Insert the needle valve, spring and plunger into the

needle valve seat.
HINT: After adjusting the float level, install the clip
onto the needle valve. |

ee

(b) Install the float with the pivot pin.

(c) Allow the float to hang down by its own weight.
Using SST, measure the clearance between the float
tip and air horn.
SST 09240-00014
Float level (Raised position): | "

7.0 mm (0.276 in.)

HINT: This measurement should be made without a !
gasket on the air horn. |

(d) Adjust by bending the portion of the float lip marked
A.

(e) Lift up the float.
Using SST, measure the clearance between the needle
valve plunger and float lip.
SST 09240-00020
Float level (Lowered position):

0.9 — 1.1 mm (0.035 — 0.043 in.)
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(f) Adjust by bending the position of the float lip marked
B.

(g) After adjusting the float level, remove the float, plu-
nger, spring and needle valve.

‘(h) Assemble the clip onto the needle valve.

12. INSTALL NEW AIR HORN GASKET
Place the air horn gasket on the air horn.

13. INSTALL ACCELERATION PUMP PLUNGER
Install a new boot and the pump plunger.

14. INSTALL NEEDLE VALVE AND FLOAT
(a) Hook the needle valve clip to the lip portion of the

float.

(b) Install the float and secure it with the pivot pin.
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15. INSTALL AIR HORN ASSEMBLY
(a) Install the wire clamp in position.

(b) Place the air horn in the carburetor body.
(c) Install the following parts with the seven screws:

(1) Number plate
(2) Wire clamps
(3) Vacuum hose clamp

16. CONNECT FAST IDLE CAM BREAKER (FICB) LINK

17. INSTALL ACCELERATION PUMP ARM
(a) Connect the pump connecting link to the throttle

lever.
(b) -Connect the pump arm to the pump plunger.
(c) Install the pump arm with the pivot bolt.
(d) Secure the link with the snap ring. —

18. INSTALL NIPPLE UNION
Install a new gasket and nipple union

19. CHECK FOR SMOOTH OPERATION OF EACH PART

P04974
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CARBURETOR ADJUSTMENT

EGOUL—01

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

valve.
Standard angle:

90° from horizontal

(b) Adjust by bending the primary throttle stop lever.

(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.

Secondary Throttle
Stop Lever
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Secondary
Throttle
Kick-Up Lever

(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 throttle valve opening angle at the
same time the primary kick lever just touches the
secondary kick lever.
Standard angle:

58° 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 engine starting mixture.
If too rich ........ Turn clockwise
If too lean ....... Turn counterclockwise

|
r
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6. CHECK AND ADJUST FAST IDLE SETTING
(a) Apply vacuum to the dash pot (DP).

Vacuum

(b) Position the fast idle lever onto the 4th step as shown.

(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

(d) Adjust by turning the fast idle adjusting screw.

Idle
Adjusting
Screw

7. 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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FICB Lever

EG-165

(b) Adjust by bending the unloader lever.

8. CHECK AND ADJUST FAST IDLE CAM BREAKER
(FICB)

(a) Set the fast idle cam.
(1) While holding the throttle slightly open, push the

choke valve closed, and hold it closed as you
release the throttle valve.

(2) -Check that the fast idle lever is a set in the Ist
step of the fast idle cam as shown.

(b) Apply vacuum to the FICB and release it.
(c) Check that the choke linkage moves, and that the fast

idle cam is released to the 3rd step.

(d) Adjust by bending the FICB lever.
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Ne 9. CHECK AND ADJUST CHOKE BREAKER (CB)

osT . |, yam | (a) Set the fast idle cam. (See step 8)
: Siz — (b) Apply vacuum to the CB.
| i SEN (c) Check the choke valve angle.

Vacuum ,
43 Standard angle:

44 — 46° from horizontal

(d) Adjust by turning the CB adjusting screw.

10. CHECK AND ADJUST DASH POT (DP)
(a) Open the throttle valve and then close it with the

choke valve fully open.
~ HINT: Check that fast idle is not operating.

(b) Check the primary throttle valve angle.
Standard angle:

19 — 21° from horizontal

(c) Adjust by turning the DP adjusting screw.
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11. CHECK AND ADJUST THROTTLE POSITIONER (TP)
(a) Apply vacuum to dash pot (DP), fast idle cam breaker

(FICB) and throttle positioner (TP).
(b) Check the primary throttle valve angle.

Standard angle:

17.5 — 19.5° from horizontal

ENGINE — FUEL SYSTEM
—e i ee

(c) Adjust by turning the TP adjusting screw.

12. 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 (0.429 in.)

(c) Adjust the pump stroke by bending the connecting
link.

13. 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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14. 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 too tightly and
damage the screw tip.

15. CHECK FOR SMOOTH OPERATION OF EACH PART
16. INSTALL CABURETOR STUD BOLT
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~ CARBURETOR INSTALLATION
EGOUM-—0O1

(See page EG—138)
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-Ibf)

2. CONNECT FOLLOWING HOSES
(a) Emission control hoses
(b) Fuel inlet hose
(c) 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

a 
Do

n 
oo

r 
W

&
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FUEL PUMP
FUEL PUMP REMOVAL |

Outlet Hose

Inlet Hose

Return Hose

Si 15)
Fuel Pump

|
¥ @ insulator

[N-m (kgf-cm, ft-Ibf) | : Specified torque
@ Non-reusable part

P0542!

1. DISCONNECT FUEL HOSES FROM FUEL PUMP
2. REMOVE FUEL PUMP

Remove the three bolts, fuel pump and insulator.
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FUEL PUMP INSPECTION (Airtight Test)

CUTAWAY VIEW

Inlet Pipe

Return Pipe

Inlet Valve

a Outlet Valve

ps JF ps

Outlet Pipe w —_

| £
Diaphragm a

Oil Seal — Rocker ArmVent Hole

P04972

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 properly).

(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).
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Insulator

P04937

FUEL PUMP INSTALLATION

1.

2
 
N

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-<O1

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

CONNECT FUEL HOSES TO FUEL PUMP
START ENGINE AND CHECK FOR LEAKS
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SERVICE SPECIFICATIONS sooo
SERVICE DATA

Carburetor Part. No. | 21100-66010

21100—66020

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 open 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 horizontal

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 — 46° from horizontal

DP angle 19 — 21° from horizontal

Throttle positioner angle 17.5 — 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 — 1.9 Q

OVCV resistance 32 — 38 Q

TORQUE SPECIFICATIONS | eyo

Part tightened _ N-m kgf-cm ft-Ibf
Carbulator x Intake manifold 13 130 9

Fuel pump x Cylinder head 21 210 15
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COOLING SYSTEM

DESCRIPTION
EGO6R—03

This engine utilizes a pressurized forced circulation cooling system which includes a thermostat
equipped with a by—pass valve mounted on the inlet side.

FROM HEATER
Carburetor

Water Outlet

Water Inlet ie
= TO RADIATOR

PP,
“ Wi. Water By-Pass Outlet

3 / ; Yesnen Af Hf SS a.a4 5 Mae ea ()

o Water Pump
Thermostat

FROM RADIATOR

Water Outlet
Water By-Pass Outlet Carburator

Thermostat \ ——— ==Nae fon
SiamSSL

TU cetL Cylinder Head
Reservoir Tank (| a __ _ —___|~ }

——— oe > :
5 |

Cylinder Block

|

Heater Heater Valve

Radiator

Water Inlet
Water Pump

P05441
P05442 202504
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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.

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 electric fan, as well as the wind generated by the vehicle’s
travel, passes through the radiator, cooling the coolant. Models with automatic transmission
include an automatic transmission fluid cooler built into the lower tank of the radiator. A fan with
an electric motor is mounted behind the radiator to assist the flow of air through the radiator. The
fan operates when the coolant temperature becomes high in order to prevent it from becoming
too high.

RADIATOR CAP
The radiator cap is a pressure type cap which seals the radiator, resulting in pressurization of the
radiator as the coolant expands. The pressurization prevents the coolant from boiling even when
the coolant temperature exceeds 100°C (212°F). A relief valve (pressurization valve) and a
vacuum valve (negative pressure valve) are built into the radiator cap. The relief valve opens and
lets steam escape through the overflow pipe when the pressure generated inside the cooling
system exceeds the limit (coolant temperature: 110—120°C (230—248°F), pressure; 59-103
kPa (0.6 — 1.05 kgf/cm’, 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 belts.
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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 coolant 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).

PREPARATION

EQUIPMENT —

Heater , Termostat

Radiator cap tester

Thermometer Termostat

Torque wrench

COOLANT =e
: Item Capacity Classification

Engine coolant 14.5 liters (15.3 US qts, 12.8 Imp. qts) Ethylene—glycol base

(w/ Front and rear heaters) )
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COOLANT CHECK AND
REPLACEMENT
1.

Drain Plug

Drain Cock

(a)

(b)

(c)

(d)

(e)
(f)
(g)

EG-177

EGOSW-—02

CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK
The coolant level should be between the “LOW” and
“FULL” lines.
If low, check for leaks and add coolant up to the
“FULL” line. :

CHECK ENGINE COOLANT QUALITY
There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole,
and the coolant should be free from oil.
lf excessively dirty, replace the coolant.

REPLACE ENGINE COOLANT
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.

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)

Slowly fill the system with coolant.
e Use a good brand of ethylene—glycol base coo-

lant and mix it according to the manufacturer’s
directions.

e Using coolant which includes more than 50 %
ethylene—glycol (but not more than 70 %) is
recommended.

NOTICE:

e Do not use a alcohol type coolant.

e The coolant should be mixed with demineralized

water or distilled water.

Capacity (w/ Heater):

14.5 liters (15.3 US gts, 12.8 Imp. gts)

Reinstall the radiator cap.
Warm up the engine and check for leaks.
Recheck the coolant level and refill as necessary.
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| Fan
[Nem (kgf-cm, ft-Ibf) | : Specified torque
@ Non-reusable part

WATER PUMP
COMPONENTS

EGO6X~02

21 (210, 14)

Water Pump

Water Pump Pulley

Fluid Coupling

Drive Belt

P04669

WATER PUMP REMOVAL
EGONF—O1

1. DRAIN ENGINE COOLANT
2. REMOVE DRIVE BELTS, FAN WITH FLUID

~ COUPLING AND WATER PUMP PULLEY
(a) Stretch the belts and loosen the fan pulley mounting

nuts. ,
(b) Loosen the pivot and adjusting bolts of the alternator,

and remove the drive belts.
(c) Remove the four nuts, fan with fluid coupling and

water pump pulley.
3. REMOVE WATER PUMP

Remove the four bolts, two nuts, water pump and
gasket.
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EGONG-01

INSPECTION OF WATER PUMP

COMPONENTS

1. 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
Check the fluid coupling for damage and silicon oil
leakage.
lf necessary, replace the fluid coupling.

EGONH-O1

WATER PUMP INSTALLATION

(See page EG—178)
1.

(a)

(b)
(c)
(d)

&
 

©

INSTALL WATER PUMP
Install a new gasket and water pump with the four
bolts and two nuts.
Torque: 21 N-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.

. FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LEAKS
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THERMOSTAT
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.

EGONJ-01

pattie

Water Inlet Led

5
Thermostat

SZ

21 (210, 14)

[N-m (kgf-cm, ft-Ibf)| : Specified torque
@ Non-reusable part

@ Gasket

Yawn
 

nnn 
ny

(4

P04530

1. DRAIN ENGINE COOLANT

- 2. REMOVE WATER INLET AND THERMOSTAT
(a) Remove the three nuts holding the water inlet 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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EGO072-02

THERMOSTAT INSPECTION

INSPECT THERMOSTAT

(a)

(b)

(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 valve 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 closed, replace the thermostat.

EGONK—O1

THERMOSTAT INSTALLATION

(See page EG—180)
1.

(a)
(b)

PY

PLACE THERMOSTAT IN WATER PUMP
Install a new gasket to the thermostat...
Aign 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.
INSTALL WATER INLET
Install the water inlet with the three nuts.
Torque: 21 N-m (210 kgf-cm, 14 ft-Ibf)

FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LEAKS
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RADIATOR
RADIATOR CLEANING

EG074-01

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/cm’, 427 — 498 psi), keep a distance of atleast 40 —

50 cm (15.75 — 19.69 in.) between the radiator core and

cleaner nozzle. |

EGONL—01

INSPECTION OF RADIATOR

REMOVE RADIATOR CAP
INSPECT RADIATOR CAP
Using a radiator cap tester, pump the tester and
measure the relief valve opening pressure.
Standard opening pressure:

74 — 103 kPa

(0.75 — 1.05 kgf/cm’, 10.7 — 14.9 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 it to 118 kPa (1.2 kgf/cm’, 17.1 psi), and check
that the pressure does not drop. a

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.
REINSTALL RADIATOR CAP
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SERVICE SPECIFICATIONS
SERVICE DATA

EG-183

EGO7L-02

Thermostat Valve opening temperature 80 — 84°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 (0.75 — 1.05 kgf/cm?, 10.7 — 14.9 psi)

Relief valve opening pressure (Limit) 59 kPa (0.6 kgf/cm’, 8.5 psi)

TORQUE SPECIFICATIONS
EGO7M-—02

N-m

as ee le

Part tightened kgf-cm ft-Ibf

Cylinder block x Drain plug 29 300 22

Water pump x Cylinder block 21 210 14

Water inlet x Water inlet housing 21 210 14
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LUBRICATION SYSTEM

DESCRIPTION
A fully pressurized, fully filtered lubrication system has been adopted for this engine.

EGO7N—02

P05443

—|PISTONS & CYLINDERS |
{
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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. Oil 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. Oil 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 becomes extremely high, overpowering the force of the spring and
opening the valves. This allows the excess oil to flow through the valve and return to the oil 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 valve is also
included ahead of the filter element to relieve the high oil pressure in case the filter element
becomes clogged with tmpurities. 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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ENGINE — LUBRICATION SYSTEM

PREPARATION
EGO7P-02

SST (SPECIAL SERVICE TOOLS)

| | T 09032-00100 Oil Pan Seal Cutter

) —= 28 5 09213-58012 Crankshaft Pulley Hoolding Tool

ooTM

=

5 09213-60017 Crankshaft Pulley & Gear Puller

\ = — = Set
Me (ee Oe

ae oe = Om
nin ee (09213-00020) BodyWithBot StS ween nee n ng ween ee eee meee tees eeeeeeeeeeeeeee

a —— (99213-00030) Handle =i (<tststi‘Cé;;‘i;!OC*r!.OOUOU

ecvaeesusseeeseecesstsstereseesees Ga313 00060) an sssvecesessevecceesecssssatnsasateessstaeesseeesessetssececseeeee

09223—46011 Crankshaft Front Oil Seal

Replacer

09228-44011 Oil Filter Wrench

09330-00021 Companion Flange Holding Tool Crankshaft pulley

09950-20017 Universal Pullerwe ey, SS,
. Qeoe

ZS er Vw
EG07Q-02

RECOMMENDED TOOLS

09200-00010
=

Engine Adjust Kit



ENGINE — LUBRICATION SYSTEM EG-187
EGO7A-01

EQUIPMENT

Oil pressure gauge

Precision straight edge Oil pump

Torque wrench

EGO78—-02

LUBRICANT

Item Capacity Classification

Engine oil API grade SG or better

Dry fill 8.0 liters (8.5 US qts, 7.0 Imp. qts)

Drain and refill

w/ Oil filter change 7.6 liters (8.0 US qts, 6.7 Imp. qts)

w/o Oil filter change 7.1 litsrs (7.5 US qts, 6.2 Imp. qts)

EGO7T—02

SSM (SPECIAL SERVICE MATERIALS)

08826-00080 Seal packing or equivalent Oil pump
Oil pan (Timing chain cover)

08833-00080 Adhesive 1344, Oil pressure switch
THREE BOND 1344,

LOCTITE 242 or equivalent



EG-188
ENGINE — LUBRICATION SYSTEM

OIL PRESSURE CHECK
Recommended Viscosity (SAE) :

. TL 1. CHECK ENGINE OIL QUALITY
| “Tl TL — Check the oil for deterioration, entry of water, disco-
| erro ae loring or thinning.! = L a | If the quality is poor, replace the oil.
” es reieaiorune Sanar Sumit oi one oe OlL 108 ce Oll grade:API grade SG or better

If it is impossible to get SG or better, you may use SF
grade.
Recommended viscosity:

Refer to illustration

2. 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.

: Oil Pressure Gauge We ===p== lake 3. REMOVE OIL PRESSURE SWITCH, AND INSTALL
= ol a / OIL PRESSURE GAUGE

4. WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.

5. CHECK OIL PRESSURE
Oil 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/cm’, 36 — 71 psi)

Adhesive 6. REMOVE OIL PRESSURE GAUGE AND REINSTALL
OIL PRESSURE SWITCH |

(a) Remove the oil pressure gauge.
(b) Apply adhesive to two or three threads of the oil

pressure switch.
Adhesive: |

| Part No.08833—00080, THREE BOND 1344,

P00496 | LOCTITE 242 or equivalent

(c) Reinstall the oil pressure switch.
7. START ENGINE AND CHECK FOR LEAKS



ENGINE — LUBRICATION SYSTEM
EG-189

OIL AND FILTER REPLACEMENT

(a)
(b)

CAUTION:
EGo7V~-02

Prolonged and repeated contact with mineral oil will

result in the removal of natural fats from the skin,

leading to dryness, irritation and dermatitis. In 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.

DRAIN ENGINE OIL
Remove the oil filler cap.
Remove the oil drain plug, and drain the oil into a
container.

REPLACE OIL FILTER
Using SST, remove the oil filter.
SST 09228-44011

(b) Check and clean the oil filter installation surface.
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(c)

(d)

(e)

(a)

(b)

(c)

Apply clean engine oil to the gasket of a new oil filter.

Lightly screw the oil filter into place, and tighten it
until the gasket contacts the seat.
Using SST, tighten it an additional 3/4 turn.
SST 09228-44011

FILL WITH ENGINE OIL
Clean and install the oil drain plug with a new gasket.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

Fill with new engine oil (API grade SG or better).
Capacity:

Drain and refill

w/ Oil filter change

7.6 liters (8.0 US gts, 6.7 Imp. qts)

w/o Oil filter change
7.1 liters (7.5 US qts, 6.2 Imp. qts)

Dry fill

8.0 liters (8.5 US qts, 7.0 Imp. qts)

Reinstall the oil filler cap.
START ENGINE AND CHECK FOR LEAKS
RECHECK ENGINE OIL LEVEL
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OIL PUMP
OIL PUMP REMOVAL

HINT: When repairing the oil pump, the oil pan and
strainer should be removed and cleaned.

EGONN -01

Rech
er 

tenn
ee

mee
e 

as 
Aa,

RS & war
n!

Oil Pan Baffle Plate

Camshaft Timing [7.8 (80, 69 inab}————8
Gear )

Timing Chain

Oil Pump (Timing Chain Cover)

Crankshaft |
Front Oil Seal #0-Ring

@0-Ring
|

| 1 [20 (200, 14).
|

Crankshaft |Pully : ; | [14 mm Head 43 (440, 32)
12 mm Head 20 (200, 14)| | ,

[20 (200, 14) 8 ,

No.2 Oil Pan |
|

R Oil Strainer

| 6 ye
4 Gasket

21 (210, 15)
® 8 @ Gasket

412 (4,200, 304) Drive Belt
| (©) Adjusting Bar i

@ Gasket

Drive Belt
7 Idler Pulley | 25 (250, 18)

43 (440, 32)
8.8 (90, 78 in.-Ibf) |

| 7.8 (80, 69 in.-Ibf)
| [N-m (kgf-cm, ft-Ibf) | : Specified torque | |

@ Non-reusable part
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——m,

1. DRAIN ENGINE OIL
2. REMOVE WATER PUMP
3. REMOVE CYLINDER HEAD

4. REMOVE NO.2 OIL PAN
(a) Remove the 17 mounting bolts and two nuts.

(b) Insert the blade of SST between the No.1 and No.2 oil
pans, cut off applied sealer and remove the No.1 oil
pan.

SST 09032—00100
NOTICE:

e Be careful not to damage the No.2 oil pan contact

surface of the No.1 oil pan.

e Be careful not to damage the oil pan flange.

5. REMOVE NO.1 OIL PAN ,
(a) Remove the 21 mounting bolts and two nuts.



ENGINE — LUBRICATION SYSTEM

(b)

(a)

(b)

EG-193

Remove the No.1 oil pan by prying the portions (A)
between the cylinder block and No.1 oil pan with a
screwdriver.
NOTICE: Becareful not to damage the contact surfaces

the cylinder block and No.1 oil pan.

REMOVE OIL PAN BAFFLE PLATE
Remove the eight bolts and baffle plate.

REMOVE OIL STRAINER
Remove the bolt, two nuts, oil strainer and gasket.

REMOVE CRANKSHAFT PULLEY
Using SST, remove the pulley bolt.
SST 09213-58012, 09330—00021
Remove the crankshaft pulley.



EG-194 ENGINE — LUBRICATION SYSTEM

HINT: If necessary, remove the pulley with SST.
SST 09213—60017 (09213—00020, 09213—00030,

09213—00060), 09950—20017

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

10. REMOVE OIL PUMP (TIMING CHAIN COVER)
(a) Remove the nine mounting bolts, two mounting nuts

and drive belt adjusting bar.

(b) Remove the oil pump by prying the portions betweeen
the cylinder block and oil pump with a screwdriver.
NOTICE: Be careful not to damage the contact surfaces

of the cylinder block and oil pump.

(c) Remove the O—rings from the oil pump.
(d) Remove the gasket from the oil pump.



ENGINE — LUBRICATION SYSTEM EG-195
COMPONENTS EGO?7X-02

Oil Pump
(Timing Chain Cover)

s a os

@ Crankshaft Front
Oil Seal | .

| 49 (500, 36) |

&) | Relief Valve
@ Gasket @ Gasket

Spring

Plug

Driven Rotor

Drive Rotor

Oil Pump Cover
_

[N-m (kgf-cm, ft-Ibf) | : Specified torque
@ Non-reusable part

I i

OIL PUMP DISASSEMBLY cmt

1. REMOVE DRIVE AND DRIVEN ROTORS
Remove the seven screws, pump cover, drive rotor, |
driven rotor and gasket.

2. REMOVE RELIEF VALVE
Remove the plug, gasket, spring and relief valve.



ENGINE — LUBRICATION SYSTEM

OIL PUMP INSPECTION
1.

>

EGoeB—-02

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 does not, replace the relief valve. If necessary,
replace the oil pump assembly.

INSPECT DRIVE AND DRIVEN ROTORS
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.
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 — 0.0035 in.)

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.

Inspect rotor tip clearance
Using thickness gauge, measure the clearance be-
tween the drive and driven rotors.
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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CRANKSHAFT FRONT OIL SEAL
REPLACEMENT

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

EGO81-—02

REPLACE CRANKSHAFT FRONT OIL SEAL
A. If oil pump is removed from cylinder block:
(a) Using screwdriver and hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil pump case edge.
SST 09223-46011

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

B. If oil pump is installed to the cylinder block:
(a) Using a screwdriver, pry out the oil seal. |

NOTICE: Becareful 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 oil pump case edge.
SST 09223-46011

P04691



ENGINE — LUBRICATION SYSTEM

OIL PUMP ASSEMBLY
EGONQ-01

(See page EG—195)
1. INSTALL RELIEF VALVE
(a) Insert the relief valve and spring into the pump body

hole.
(b) Install a new gasket to the plug.
(c) Install and torque the plug.

Torque: 49 N-m (500 kgf-cm, 36 ft-Ibf)

2. INSTALL DRIVE AND DRIVEN ROTORS
(a) Place the drive and driven rotors into the pump body.

(b) Place a new gasket on the pump body.

(c) Install the pump cover with the seven screws.



- ENGINE — LUBRICATION SYSTEM EG-199
OIL PUMP INSTALLATION

EGONZ~—03

(See page EG—191)

1. 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 cords as shown in the
illustration and make sure it doesn’t come loose.

2. 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 all components to remove all
the loose material.

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

(@ : (b) Apply seal packing to the oil pump as shown in the
(| | ( illustration.

—F | Seal packing:
6} vO Part No.08826 —00080 or equivalent

q e Install a nozzle that has been cut toa 2 — 3 mm
(0.08 — 0.12 in.) opening.

7 Seal Packing

P05133
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Se New O-Ring

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.

@e Immediately remove nozzle from the tube and
reinstall cap.

(c) Place two new O-ring in position on the oil pump.

‘(d) Engage the gear of the oil pump drive rotor with the
gear of the oil pump drive gear, and slide the oil pump.

(e) Install the oil pump and drive belt adjusting bar with
the nine bolts and two nuts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

HINT: Each bolt length is indicated in the illustration.
A 30 mm (1.18 tn.)
B 50mm (1.97 in.)
C 60 mm (2.38 in.)

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



ENGINE — LUBRICATION SYSTEM EG-201
4. INSTALL CRANKSHAFT PULLEY
(a) Align the pulley set key with the key groove of the

pulley, and slide on the pulley.
(b) Using SST, install and torque the pulley bolt.

SST 09213—58012, 09330—00021
Torque: 412 N-m (4,200 kgf-cm, 304 ft-Ibf)

5. INSTALL OIL STRAINER
Install a new gasket and the oil strainer with the bolt
and two nuts.
Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

6. INSTALL OIL PAN BAFFLE PLATE
Install the baffle plate with the eight bolts.
Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf)

7. INSTALL NO.1 OIL PAN
(a) 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.

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

e Using a non-—residue solvent, clean both sealing
A surfaces. ,

| (b) Apply seal packing to the No.1 oil pan as shown in the
Seal Width | illustration.
3—4mm Seal packing:

| Part No.08826 —00080 or equivalent

BC e Install a nozzle that has been cut toa 3 — 4mm
NN (0.12 — 0.16 in.) opening.

P04017
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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.

e Immediately remove nozzle from the tube and
reinstall cap.

(c) Install a new gasket in position.

N\
(SB

New Gasket

(d) Pour in approximately 15 cm? (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

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

8. 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.
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.
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A Seal Width| 3— 4mm
B | Seal Width

2— 3mm

P04016

(b)

(c)

9.

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 packingg:

Part No.08826 —00080 or equivalent
e Install a nozzle that has been cut toa 2 — 3mm

(0.08 — 0.12 In.) opening or 3 — 4mm (0.012 —.
0.016 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.

e Immediately remove nozzle from the tube and
reinstall cap.

Install the No.2 oil pan with the twelve 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)

INSTALL CYLINDER HEAD
10. INSTALL WATER PUMP
11. FILL WITH ENGINE OIL
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OIL COOLER
COMPONENTS

EGOPT-—01

No.1 Exhaust Manifold
, @ Gasket

[39 (400, 29) |

C

s-) I~

¢ gasket
Gasket|

“at

—S | Oil Cooler
16 (160, 12) a &———- Relief Valve

+——— Spring21 (210, 15)
@o——4 Gasket

o——_ Plug | 49 (5 00 36) |
[N-m (kgf-cm, ft-Ibf)| : Specified torque
@ Non-reusable part

Oil Cooler Cover

P04698

EGONR-O1

OIL COOLER REMOVAL

1. DRAIN ENGINE COOLANT
2. REMOVE NO.1 EXHAUST MANIFOLD
(a) Remove the three bolts and No.1 heat insulator.

(b) Remove the six nuts, exhaust manifold and gasket.
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OIL COOLER INSPECTION

1.

3. 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.

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 cooler cover.

INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.



EG-206
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OIL COOLER INSTALLATION
EGONT—O1

(See page EG—204)
1. 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)

2. ASSEMBLE OIL COOLER AND OIL COOLER COVER
- Install two new gaskets and the oil cooler to the oil

cooler cover with the four nuts:
Torque: 16 N-m (160 kgf-cm, 12 N-m)

3. 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 N-m)

4. INSTALL EXHAUST MANIFOLD
(a) Installanew gasket and the exhaust manifold with the

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

(b) Install the heat insulator. with the three bolts.
Torque: 20 N-m (195 kgf-cm, 14 ft-Ibf)

FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LEAKS
CHECK ENGINE OIL9

 
9

1
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OIL NOZZLE
COMPONENTS

EGONU—01

Oil Nozzle

Check Valve
| 25 (250, 18) |

Crankshaft

[N-m (kgf-cm, ft-lbf)| : Specified torque
P04786

EGONV—O1- OIL NOZZLES REMOVAL |
1. REMOVE CRANKSHAFT (See page EG—92)

2. REMOVE OIL NOZZLES
Remove the six check valves and oil nozzles.
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EGONW-—01

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 valve.

2. INSPECT OIL NOZZLES
Check the oil nozzles for damage or clogging.
If necessary, replace the oil nozzle.

P03888

EGONX—01OIL NOZZLES INSTALLATION
(See page EG—207)
1. INSTALL OIL NOZZLES
(a) Align the pin of the oil nozzle with the pin hole of the

cylinder block.
(b) Install the oil nozzle with the check valve. Install the

six oil nozzles.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

2. INSTALL CRANKSHAFT (See pages EG— 115)



ENGINE — LUBRICATION SYSTEM EG-209

SERVICE SPECIFICATIONS
SERVICE DATA

EGOOH-02

Oil pressure At idle speed (normal operating temperature) 29 kPa (0.3 kgf/cm’, 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 clearance (Maximum) 0.30 mm (0.0118 in.)

Tip clearance (STD) 0.030 — 0.160mm (0.0012 — 0.0063 in.)

Tip clearance (Maximum) 0.25 mm (0.0098 in.)

Side clearance (STD) | 0.30 — 0.090 mm (0.0012 — 0.0035 in.)
| Side clearance (Maximum) 0.15 mm (0.0059 in.)

EGONY—01

TORQUE SPECIFICATIONS

Part tightened N-m kgf-cm ft-lbf

Oil pan x Drain plug 25 250 18

Oil pump x Relief valve plug 49 500 36

Oil pump cover x Oil pump 10 105 8

Oil pump x Cylinder block 21 210 15

Drive belt idler pulley x Oil pump 43 440 32

Oil strainer x No.1 oil pan 20 200 14

Baffle plate x No.1 oil pan 7.8 80 69 in.-lbf

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 gear cover) 20 | 200 14
No.2 oil pan x No.1 oil pan (Bolt) 7.8 80 «69 in. Ibf

No.2 oil pan x No.1 oil pan (Nut) 8.8 90 78 in.-lbf

Oil cooler x Oil cooler cover 16 160 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 20 195 14

Oil check valve x Cylinder block 25 250 18



IG-1

IGNITION SYSTEM

DESCRIPTION -cccessscccscceesscseccscsssevscecneceens IG— 2

PRECAUTIONS vcccccccscssessssevecescseesenessseeees IG— 3

SYSTEM CIRCUIT ccccrccccccccccsncccccccscsccccceves IG— 4

OPERATION -cccscscccccccscvccccccecccsccscsccsssecsecss

PREPARATION
ON—VEHICLE INSPECTION: ++ccrcecececccccececees IG— 6 |

DISTRIBUTOR, -ccccccccscccccssccccccnccececsecccccccens IG— 15 |

SERVICE SPECIFICATIONS <rressssesessseeresesees IG— 26



IG-2 IGNITION SYSTEM — DESCRIPTION

DESCRIPTION

This engine features a breakerless transister ignition system.
1G033-01

Spark Plug

Igniter

Distributor

Ignition Coil

P04892

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.



IGNITION SYSTEM — PRECAUTIONS IG-3

PRECAUTIONS

1. Donot leave the ignition switch on for more than10 :
minutes if the engine does not start.

Tachometer 2. With a tachometer connected to the system, con-
Service Connector

On J—S nect the test probe of the tachometer to the service |
connector from the igniter.

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 2
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

IGNITION SYSTEM — SYSTEM CIRCUIT

IGOOP—02[0 ens each nt eet ene et Gg step

F2J 70 Series ignition Switch

AN Ignition Coil

C)

OS HAGHO IA

“Distributor
Spark Plug

} x
coAM1 § |

1.25 B 3

Firing Order ,
1—5—3-—6—2-4

Battery

) @ () ()

e O

To Tachometer
FZJ 80 Series Ignition Switch

awe Ignition Coi
9

| IG2

AM1 Spark Plug . Distributor 4
50 A x TS - A

pa | |
DON i : |

2.0L ilo | |
|

| |
|

0 Firing Order L. |
1—5-—3-—6-—2-4

Battery
Igniter

P05435
P05436 To Tachometer



IGNITION SYSTEM — PREPARATION IG-5

OPERATION |

The function of the ignition system Is to distribute spark to the cylinders at appropriate timing in
accordance with the piston position.

PREPARATION _
SST (SPECIAL SERVICE TOOLS) , |

09155-16100 Spark Plug Wrench

RECOMMENDED TOOLS en

ae 09082-00015 TOYOTA Electrical Tester

. —— 2 09200-00010 Engine Adjust Kit
qs eA

EQUIPMENT | | | “ee
Megger insulation resistancemeter

Spark plug cleaner

Torque wrench



IGNITION SYSTEM — ON—VEHICLE INSPECTION

ON—VEHICLE INSPECTION
SPARK TEST

CHECK THAT SPARK OCCURS
(a) Disconnect the high—tension cords (from the ignition

coil) from the distributor cap. :
(b) Hold the end approx. 12.5 mm (0.50 in.) from the body

ground.
(c) Check if spark occurs while engine is being cranked. If

the spark does not occur, perform the test as follows:

IGO0V-—02

SPARK TEST

+ NO
CHECK CONNECTION OF DISTRIBUTOR Connect securely.
CONNECTOR BAD

4 OK
CHECK RESISTANCE OF HIGH-TENSION | Replace the cord(s).

BADCORD (See page IG-7)
Maximum resistance: 25 kQ per cord

1 OK
| CHECK POWER SUPPLY TO IGNITION

COIL

a

Check wiring between ignition switch and
ignition coil.

1. Turn ignition switch ON.
| 2. Check that there is battery voltage at BAD

ignition coil positive (+) terminal. ]

4 OK
CHECK RESISTANCE OF IGNITION COIL | Replace the ignition coil.
(See page IG-12)
Resistance (Cold): |

Primary 0.36 — 0.55
Secondary 9.0 — 15.4 k

Resistance (Hot):
Primary 0.45 — 0.65
Secondary 11.4 — 18.1

4 OK
CHECK RESISTANCE OF SIGNAL Replace the signal generator
GENERATOR (PICKUP COIL) (pickup coil).
(See page IG-13) BAD
Resistance (Cold): 185 — 2750
Resistance (Hot): 240 — 3252

} OK
CHECK AIR GAP OF DISTRIBUTOR | Adjust the air gap.
(See page IG-13) BADAir gap: 0.2 — 0.4mm (0.008 — 0.016 in.) |

} OK
| TRY ANOTHER IGNITER |

BAD

V00795



IGNITION SYSTEM — ON—VEHICLE INSPECTION IG-7
HIGH— TENSION CORDS INSPECTION

1G036-—01

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. | |

~ 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).



IGNITION SYSTEM — ON-—VEHICLE INSPECTION

(a)

(b)

(b) Disconnect the high—tension cord at the grommet.
DO NOT pull on the cord.
NOTICE:

e Pulling on or bending the cords may damage the

conductor inside.

e 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

lf 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.



IGNITION SYSTEM — ON—VEHICLE INSPECTION IG-S
(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.

© ©
a) "O) co

I 2)
a) © =— 6 ,

®

ZL) |

P04697

(b) Install the No.1 cord clamp with the bolt.



IG-10 IGNITION SYSTEM — ON—VEHICLE INSPECTION

) CORRECT

x

ee

(a)

(b)

INSTALL NO. 2 AND NO. 3 CYLINDER HEAD
COVERS
Install 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.

IGO3F—O1

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 09155-16100



IGNITION SYSTEM — ON—VEHICLE INSPECTION IG-11
4. CLEAN SPARK PLUGS

Using a spark plug cleaner or wire brush, clean the
spark plug.

1G0152

5. 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 BKRS5SEYA

6. ADJUST ELECTRODE GAP
Carefully bend the outer electrode to obtain the cor-
rect electrode gap.
Correct electrode gap:

0.8 mm (0.031 in.)

7. INSTALL SPARK PLUGS
Using SST, install the spark plug.
SST 09155—16010
Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

8. RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS

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



IG-12
IGNITION SYSTEM — ON—VEHICLE INSPECTION

Ohmmeter

IGNITION COIL INSPECTION

9
 
9

1G036-01

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 (104 °F) and “Hot” is from
50 °C (104 °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 — 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 ohmmeter, measure the resistance between
the positive (+) and high—tension terminals.
Secondary coil resistance (Cold):

9.0 — 15.4 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



IGNITION SYSTEM — ON—VEHICLE INSPECTION IG-13

DISTRIBUTOR INSPECTION
1G037—01

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 (104 °F) and “Hot” is from
50 °C (104 °F) to 100 °C (212 °F).

1. DISCONNECT DISTRIBUTOR CONNECTOR
2. REMOVE DISTRIBUTOR CAP WITHOUT

DISCONNECTING HIGH—TENSION CORDS

P04670

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

generator (pickup coil) until the gap is correct.
Tighten the screws and recheck the gap.

6. INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE
Using an ohmmeter, check that the resistance of the
pickup coil.
Pickup coil resistance (Cold):

185 — 275 Q

Pickup coil resistance (Hot):

240 — 325

If the resistance is not specified, replace the signal
generator (pickup coil).



IGNITION SYSTEM —

(b)

IGNITER INSPECTION

10.

ON—VEHICLE INSPECTION

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

(See Spark Test procedure on page IG—6)



IGNITION SYSTEM — DISTRIBUTOR IG-15

DISTRIBUTOR
DISTRIBUTOR REMOVAL

(G036—01

Connector |SS
“36——121 (210, 15)

Vacuum Hose

¢ O-Ring
Distributor

| | Packing

| : Distributor Cap |
(with High-Tension Cord) |

) {Nem (kgf-cm, ft-Ibf) | : Specified torque |
@ Non-reusable part

P05099

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY
DISCONNECT DISTRIBUTOR CONNECTOR
DISCONNECT VACUUM HOSE FROM VACUUM
ADVANCER

~&
N

4. REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH—TENSION CORDS

P04670



IGNITION SYSTEM — DISTRIBUTOR

5. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley until the timing mark is

aligned with “O” 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.

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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IGNITION SYSTEM — DISTRIBUTOR

COMPONENTS
iG039—01

Distributor Housing |
Governor Weight

Packing
Bushing

E-Ring

| Governor Spring
@ O-Ring |

d
|
[

:! (\1 @ P a (e)
J @ §

@ Gasket

Signal Rotor
Breaker Plate

Grease Stopper

E-Ring Plate :

Vacuum Advancer

BW

Rotor

Signal Generator
(Pickup Coil)

Dust Proof Cover

Distributor Cap

@ Non-reusable part
P03892
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IGNITION SYSTEM — DISTRIBUTOR

DISTRIBUTOR DISASSEMBLY
IGO3A—01

(See page IG—17)
1. REMOVE DISTRIBUTOR CAP PACKING
2. 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.
(c) Remove the two screws and signal generator.

4. REMOVE VACUUM ADVANCER
(a) Using a screwdriver, remove the E—ring.

5. REMOVE BREAKER PLATE
(a) Remove the two screws and plate washers.

_(b) Pull out the breaker plate.

(b) Remove the screw and pull out the vacuum advancer.



IGNITION SYSTEM — DISTRIBUTOR IG-19
6. REMOVE GOVERNOR SPRINGS

Using needle—nose pliers, remove the two springs.

7. REMOVE SIGNAL ROTOR
(a) Remove the grease stopper.
(b) Remove the screw at the top of the governor shaft.
(c) Pull out the signal rotor.

8. REMOVE GOVERNOR WEIGHTS
Using a small screwdriver, remove the E-—rings and
pull out the weights.



IG-20

DISTRIBUTOR COMPONENTS INSPECTION

IGNITION SYSTEM — DISTRIBUTOR
1G03B8-01

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.



IGNITION SYSTEM — DISTRIBUTOR IG-21

DISTRIBUTOR ASSEMBLY
IGOSE-01

(See page IG—17)
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, install 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.



IGNITION SYSTEM — DISTRIBUTOR

P04606

3.

(a)

(b)

(a)

(b)

INSTALL GOVERNOR SPRINGS
Using needle—nose pliers, install the two springs.

INSTALL BREAKER PLATE
Align the four clips on the breaker plate with cutout
parts of the housing, and install the breaker plate.
Secure the breaker plate with the two screws and
plate washers.

INSTALL VACUUM ADVANCER
Install a new gasket to the advancer.

Insert the vacuum advancer with the packing into the
housing and position the advancer lever hole over the
breaker plate pin.

Using needle—nose pliers, install the E—ring.



IGNITION SYSTEM — DISTRIBUTOR IG-23
(d) Secure the vacuum advancer with the screw.

6. INSTALL AND ADJUST SIGNAL GENERATOR
(a) Loosely install the signal generator with the two

screws.

(b) Install the connector clamp screw.

(c) 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.)

(d) Install the dust proof cover.

7. INSTALL ROTOR
Install the rotor with the screw.

8. INSTALL PACKING TO DISTRIBUTOR CAP



IGNITION SYSTEM — DISTRIBUTOR

1.

(b)

(c)

(d)

(e)

DISTRIBUTOR INSTALLATION

(See page IG— 15)
CHECK NO.1 CYLINDER TO TDC/COMPRESSION
If nescessary, remove the cylinder head cover, and
check the following conditions:
@e Turn the crankshaft pulley and align its groove

with the timing mark ”"O” of the timing chain
cover.

e §6Verify 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.
Lightly 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

1Go3C—01

Firing order — 1—5—3-—6-—2-—4

: High —tension Resistance (Maximum) 25 kQ per cord
| cord

i Spark plug Recommended spark plug ND K16R-U
a Recommended spark plug NGK BKRS5EYA

Correct electrode gap 0.8 mm (0.031 in.)

Ignition coil Primary coil resistance (Cold) 0.36 — 0.552 |

Primary coil resistance (Hot) 0.45 — 0.65 2
Secondary coil resistance (Cold) 9.0 — 15.4 kQ
Secondary coil resistance (Hot) 11.4 — 18.1 kQ

Distributor Air gap 0.2 — 0.4 mm (0.008 — 0.016 in.)
Signal generator (pickup coil) resistance (Cold) 185 — 2750
Signal generator (pickup coil) resistance (Hot) 240 — 3252

Distributor advance Governor _ Vacuum |
angle (Part No.) Dis. rpm Advance angle |kPa (mmHg, in.Hg)| Advance angle |
19100-66010 500 Advance begins | 13.3 (100, 3.94) | Advance begins

740 2.3° 25.3 (190, 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°

00796

1G017-02

TORQUE SPECIFICATIONS
Part tightened N-m kgf-cm ft-lbf

Spark plug x Cylinder head 20 200 14

Distributor x Cylinder head 21 210 15



STARTING SYSTEM

DESCRIPTION <occcecccccccesccescescesscnccesccscescees

SYSTEM CIRCUIT <-+-esscsccceessseececcsscceeescees

OPERATION: +-sccscsvcesccevcceececccccenscsesseecsoeees

PREPARATION ccccccccccccsccscsccececcecscssseccsees

STARTER (1.4 kW)

STARTER (2.2 kW)

SERVICE SPECIFICATIONS
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ST-2 STARTING SYSTEM — DESCRIPTION
DESCRIPTION

| The starter is a reduction type with a small, high—speed motor used to drive the pinion gear.

Starter

P04785



STARTING SYSTEM — SYSTEM CIRCUIT ST-3

SYSTEM CIRCUIT

sT00Q-02

F2J 70 Series

Ignition Switch | | | | |
AM ST1. .

= _ |
AM 

|1.25 B |

Terminal 30 Terminal 50

tHBattery

Terminal C

3
!

iT
)

Starter

FZJ 80 Series

Ignition Switch
a 3 o

AM1 |
50 A

MAIN
2.0L

Terminal 30 Terminal 50

Battery
@.U.8.8.8.e Ca 9.9.

Terminal C

P05437
P05438

202523



ST-4 STARTING SYSTEM — PREPARATION

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 pulled by the magnetic force of the coil. When the plunger is
: pulled to the left as shown in the previous page, the contact plate of the plunge 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.

8T0OoS—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

STooT—o1

RECOMMENDED TOOLS
oO > 09082-00015 TOYOTA Electrical Tester

SToou-o8

EQUIPMENT
a sateen

Dial indicator Commutator

Magnetic finger

Pull scale | Brush spring

Sandpaper Commutator

ae, ni FR ae one ee

Torque wrench

V-—block

Vernier calipers Commutator, Brush



STARTING SYSTEM — STARTER(1.4 kW) ST-6

STARTER
(1.4 kW)
STARTER REMOVAL

STO2K—01

Starter Wire

(2
rae >>

Starter Connector

Starter

P04788

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.



ST-6 STARTING SYSTEM — STARTER(1.4 kW)

COMPONENTS STOOW—02

Rear Bearing
Field Frame (Field Coil}

Brush Holder

End Cover @

Armature

| Steel Ball

Return Spring
Through Bolt 8 i> Z Ww

a Y SNS

PR
Magnetic Switch

Stator Housing
Idle Gear

Bearing

@ Non-reusable part
P04528

STOOX—02

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.



STARTING SYSTEM — STARTER(1.4 kW) ST-7
2. REMOVE STARTER HOUSING, CLUTCH

ASSEMBLY AND GEAR
(a) Remove the two screws.

(b) Remove the following parts from the magnetic switch
assembly:
(1) Starter housing
(2) Return spring
(3) Bearing
(4) Idler gear |
(5) Clutch assembly

3. REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from
the clutch shaft hole.

SCCECECCLELECeeecceecececatce

GS

Magnetic Finger

4. REMOVE BRUSH HOLDER
(a) Remove the two screws and end cover from the field i

frame. |
(b) Remove the O—ring from the field frame.

(c) Using a screwdriver, hold the spring back and dis-
connect the brush from the brush holder. Disconnect
the four brushes and remove the brush holder.

5. REMOVE ARMATURE FROM FIELD FRAME



ST-8

1.

(a)
(b)

STARTING SYSTEM — STARTER(1.4 kW)

STARTER INSPECTION AND REPAIR

Armature Coil

1.

— STOWL-01

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

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES
If the surface is dirty or burnt, correct it with sand-
paper (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
armature.



STARTING SYSTEM — STARTER(1.4 kW) sT-9
4. INSPECT UNDERCUT DEPTH

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)
Continuity

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.

2. INSPECT FIELD COIL FOR GROUND
Using an ohmmeter, check that there is no continuity
between the field coil end and field frame.
If there is continuity, repair or replace the field frame.

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 — 24N(1.79 — 2.41 kgf, 3.9 — 5.3 Ibf)

If the installed load is not within specification, replace

ST0019 the brush springs.
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Ohmmeter

No continuity

STARTING SYSTEM — STARTER(1.4 kW)

Brush Holder

INSPECT BRUSH HOLDER INSULATION
Using an ohmmeter, check that there is no continuity
between the positive (+) and negative (—) brush
holders. , |
If there is continuity, repair or replace the brush
holder.

Clutch and Gears

1.

1.

INSPECT GEAR TEETH
Check the gear teeth on the pinion gear, idle gear and
clutch assembly for wear or damage. |
lf damaged, replace the gear or clutch assembly.
lf 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

INSPECT BEARINGS
Turn each bearing by hand while applying inward
force.
If resistance is felt or the bearing sticks, replace the
bearing.

. IF NECESSARY, REPLACE BEARING
Using SST, remove the bearing.
SST 09286—46011
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Front Bearing Rear Bearing (b) Using a press, press in a new front bearing.

(c) Using SST and a press, press in a new rear bearing.
SST 09820—00030

Magnetic Switch

P
e

 AN
ASAA

 
OK

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.

2. PERFORM HOLD-—IN COIL OPEN CIRCUIT TEST
Using an ohmmeter, check that there is continuity
between terminal 50 and the switch body.
lf there is no continuity, replace the magnetic switch.
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(a)
(b)

(c)

(d)
(e)

3.

(a)
(b)

STARTER ASSEMBLY >
ST002 —02

(See page ST—6)
HINT: Use high—temperature grease to lubricate the
bearings and gears when assembling the starter.
PLACE ARMATURE INTO FIELD FRAME
Apply grease to the armature bearings, and insert the
armature into the field frame.

INSTALL BRUSH HOLDER
Place the brush holder on the armature.
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.

Place a new O-ring in position on the field frame.

Install a new O-ring to the the end cover screw.
Install the end cover to the field frame with the two
screws.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
Apply grease to the steel ball.
Insert the steel ball into the clutch shaft hole.
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4. INSTALL STARTER HOUSING, CLUTCH

ASSEMBLY AND GEAR
(a) Apply grease to the return spring.
(b) Insert the return spring into the magnetic switch hole.

(c) Place the following parts in position on the starter |;
housing: , oS

(1) Clutch assembly
(2) Idler gear
(3) Bearing

(d) Assemble the starter housing and magnetic switch
assembly and install the two screws.

5. INSTALL FIELD FRAME AND ARMATURE
ASSEMBLY

(a) Place a new O-ring in position on the field frame.

(b) Align the protrusion of the field frame with the cutout
of the magnetic switch.
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(c) Install the field frame and armature assembly with the
two through bolts.

(d) Connect the lead wire to terminal C, and install the
nut.
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STARTER PERFORMANCE TEST
Terminal C

(a)
(b)

ST-15

8T010—02

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
body.
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:

90 Aorlessat11.5V _
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STARTER INSTALLATION
STO2M-—01

(See page ST —5)
1. INSTALL STARTER
(a) Install the starter with the bolt and nut.

Torque: 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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STARTER
(2.2 kW)
STARTER REMOVAL

STO2N—01

“ Starter Wire

Starter Connector

Starter

P05096

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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COMPONENTS
STOOW-—OS3

Armature

@ O-Ring
Field Frame (Field Coil)

Brush Holder

Rear Bearing

Front Bearing Clutch Assembly

Steel Ball

~ Return Spring

spynin 0 . Through Bolt
om

@ O-Ring

Starter Housing

Pinion Gear

Magnetic Switch ET Idler Gear

Bearing
@ Non-reusable part

PO5098

STOOX—03

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 and O-rings.
(c) Pull out the field frame with the armature from the

magnetic switch assembly.
(d) Remove the O-ring from the field frame.
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STARTING SYSTEM — STARTER(2.2 kW)

2.

(a)

(b)

ST-19

REMOVE 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 dis-
connect 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.
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No Continuity

STARTING SYSTEM — STARTER(2.2 kW)

1.

STO2P—01

STARTER INSPECTION AND REPAIR

Armature Coil

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 sand-
paper (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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wn
ST0040

Ohmmeter

Continuity

No continuity Ohmmeter

ST1103
$T1104

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 undercut depth:

0.2 mm (0.008 in.)

If the undercut depth is less than minimum, correct it
with a hacksaw blade.

Field Frame (Field Coil)

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.

2. INSPECT FIELD COIL FOR GROUND
Using an ohmmeter, check that there is no continuity
between the field coil end and field frame.
If there is continuity, repair or replace the field frame.

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.)

If the length is less than minimum, replace the brush
holder and field frame.
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$T0019

$T1105

$T1106

STARTING SYSTEM — STARTER(2.2 kW)

Brush Springs

INSPECT BRUSH SPRING LOAD’
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
holders.
lf 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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2. IF NECESSARY, REPLACE FRONT BEARING
(a) Using SST, remove the bearing. —

SST 09286—46011

_(b) Using a 14 mm head nut and press, press ina new &&
bearing.
NOTICE: Be careful of the bearing installation direc-

tion.

Downward
ST1108 STOGO5 STO606

(c) Using a punch, stake the armature shaft.

3. INSPECT REAR BEARING
Turn the bearing by hand while applying inward force. :
If resistance is felt or the bearing sticks, replace the
bearing.

$T1109

4. IF NECESSARY, REPLACE REAR EARING
(a) Using SST and a press, press out the bearing.

SST 09950-00020

$T1110
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(b)’ Using SST and a press, press in a new bearing.
SST SST 09201—41020

ST1126

Magnetic Switch

Continuity
1. PERFORM PULL—IN COIL OPEN CIRCUIT TEST

Terminal C Using an ohmmeter, check that there is continuity
between terminals 50 and C.
If there is no continuity, replace the magnetic switch.

2. 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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STARTER ASSEMBLY _

(See page ST —18)
HINT: Use high—temperature grease to lubricate the
bearings and gears when assembling the starter.

1. PLACE ARMATURE INTO FIELD FRAME
(a) Apply grease to the armature bearings.
(b) Using a press, press the armature into the field frame.

2. INSTALL BRUSH HOLDER
(a) Align the claw of the brush holder with the claw

grooveof the field frame.
(b) Place the brush holder on the field frame.

STO0096

(c) 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.

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
(a) Apply grease to the steel ball.
(b) Insert the steel ball into the clutch shaft hole.

4. INSTALL STARTER HOUSING, CLUTCH
ASSEMBLY AND GEARS

(a) Apply grease to the return spring.
(b) Insert the return spring into the magnetic switch hole.
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ST0100

New O-Ring }

P04947

STARTING SYSTEM — STARTER(2.2 kW)

(c)

(d)

(a)

(b)

(c)

(d)
(e)

Place the following parts in position on the starter
housing:

~ (1) Clutch assembly
(2) Idler gear

(3) Bearing
(4) Pinion gear

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 claws of the brush holder with the grooves
of the magnetic switch, and install the field frame and
amature shaft assembly.
Align the punch mark of the field frame with the line
of the magnet switch.

Install new O-rings to the through bolts.
Install the field frame and armature assembly with the
two through bolts.



(f)

(a)
(b)

- STARTER PERFORMANCE TEST

ST-27
STARTING SYSTEM — STARTER(2.2 kW)

Connect the lead wire to terminal C, and install the
nut.

SY¥010~-09

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
body.
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 A or less at 11.5 V
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STARTER INSTALLATION

(See page ST—17)
1. INSTALL STARTER
(a) Install the starter with the bolt and nut.

Torque: 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.

STO2R-Ot

2. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

3. CHECK THAT ENGINE STARTS.
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STARTING SYSTEM — SERVICE SPECIFICATIONS
ST-29

SERVICE SPECIFICATIONS
s10168-c2

SERVICE DATA

| Starter Rated voltage and output power 12 V 1.4 kW

(1.4 kW type) No—load characteristics (Current) 90 Aor less at 11.5 V
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 — 24N (1.79 — 2.41 kgf, 3.9 — 5.3 Ibf)

| Commutator

Diameter (STD) 30 mm (1.18 in.)

Diameter (Minimum) 29 mm (1.14 in.)

Undercut depth (STD) 0.6 mm (0.024 in.)

Undercut depth (Minimum) 0.2 mm (0.008 in.)

| Circle runout (Maximum) 0.05 mm (0.0020 in.)
Starter Rated voltag e and output power 12 V2.2 kW

(2.2 kW type) No-—load characteristics (Current) 120 Aor less at 11.5 V

No-—load characteristics (rpm) 3,300 rpm or more

Brush length (STD) 15.0 — 15.5 mm (0.591 — 0.610 in.)

| Bursh length (Minimum) 9.5 mm (0.374 in.)

Spring installed load 26 — 32 N (2.7 — 3.3 kgf, 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 (0.024 in. — 0.035 in.) |

Undercut depth (Minimum) 0.2 mm (0.008 in.) |
Circle runout (Maximum) 0.05 mm (0.0020 in.) :

noeee 3

TORQUE SPECIFICATIONS
Part tightened N-m | kgf-cm ft-Ibf

Starter mounting bolt 39 | 400 29
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CHAGING SYSTEM
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CH-2 CHARGING SYSTEM — PRECAUTIONS
DESCRIPTION

The alternator is a small, high rpm, high performance type with an IC regulator incorporated. The
IC regulator uses integrated circuits and controls the voltage produced by the alternator.

Alternator

P04784

PRECAUTIONS

1. Check that the battery cables are connected to the correct terminals.
CHOOJ~01

! 2. Disconnect the battery cables when the battery is given a quick charge.

3. Donot perform tests with a high voltage insulation resistance tester.

4. Never disconnect the battery while the engine is running.



CHARGING SYSTEM — SYSTEM CIRCUIT

SYSTEM CIRCUIT

F2J 70 Series

Ignition Switch

FZJ 80 Series

Aw tis
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ENGINE
15A

Discharge
Warning
Light

Alternator

Ignition Switch

Tet
AMAL. o-}

IG2

PO0S439
PO05440

@

Discharge] (—Warning ©
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CHG
7.5A

ox | vy Stator Coil & |
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Alternator

CH-3

CHOOL—02
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CH-4 CHARGING SYSTEM — OPERATION -
OPERATION

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 rpm 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.



____cHaraine system preparation OHS
PREPARATION

cHo0a— 02

SST (SPECIAL SERVICE TOOLS)

09285-76010 Injection Pump Camshaft Bearing Rotor rear bearing cover
Cone Replacer

09286-46011 Injection Pump Spline Shaft Rectifier end frame for 55 A and
Puller 80 A types

09608-20012 Front Hub & Drive Pinion Bearing
Tool Set

ee (09608-00030) Replacer ~~ ~—~STM*:”S Rotor frontbwaring SS
|

|
09820-00021 Alternator Rear Bearing Puller Rectifier end frame for 50 A type

Rotor rear bearing

09820-00030 Alternator Rear Bearing Replacer Rotor rear bearing

+

09820-63010 Alternator Pulley Set Nut Wrench |
Set

cHoos — Ot

RECOMMENDED TOOLS

E> 09082-00015 TOYOTA Electrical Tester

QSe

cHoou-01

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

ON—VEHICLE INSPECTION

:

Lower Level

CORRECT _ WRONG

|
Clearance

1.

(a)

(b)

(a)

CHO28—01

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:

1.25 — 1.27 when fully charged at 20°C (68°F)

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 and fuses for continuity.
FZJ70 series

Fusible link:

AM1 1.25 B

Fuse:

ENGINE 154A ©

CHG 7.5A

FZJ80 series:

Fusible link:

MAIN 2.0 L

Fuse:

IGN 7.5 A

CHG 7.5A

INSPECT DRIVE BELTS
Visually 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 belt.
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WaterPump Alternator (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:

Idler Pulley New belt
11 — 15 mm (0.43 — 0.59 in.)

Used belt

15 — 20 mm (0.59 — 0.79 in.)

Crankshaft lf 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.
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 miutes and recheck the deflection.

[Reference]

Using SST, check the drive belt tension.
SST A 09216—00020,
SST B 09216—00030
Drive belt tension:

New belt

33 — 57 kof

Used belt

15 — 35 kof

If the belt tension is not as specified, adjust it.
4. VISUALLY CHECK ALTERNATOR WIRING AND

LISTEN FOR ABNORMAL NOISES
(a) Check that the wiring is in good condition.
(b) Check that there is no abnormal noise from the al-

ternator while the engine is running.

5. INSPECT DISCHARGE WARNING LIGHT CIRCUIT
(a) Turn the ignition switch "ON". Check that the dis-

charge warning light comes on.
(b) 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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Ammeter
Disconnect Wire
from Terminal B

Alternator

13.5 — 14.3 V 110A orLess

13747. 40 20 30 %

Vv

Voltmeter

CHO0412 CHOO10

ee (| Terminal F
N

(b)

INSPECT CHARGING CIRCUIT WITHOUT LOAD
HINT: If a battery / alternator tester is available,
connect the tester to the charging circuit as
permanufacturer’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.

@ 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:
e@ With terminal F grounded, start the engine and

check the voltmeter reading of terminal B.
e If the voltmeter reading is more than standard

voltage, replace the IC regulator.
e If the voltmeter reading is less than standard

voltage, check the alternator.

INSPECT CHARGING CIRCUIT WITH LOAD
With the engine running at 2,000 rpm, turn on the
high beam headlights and place the heater blower
switch at "HI’.
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. (See page CH— 10)
HINT: If the battery is fully charged, the indication
will sometimes be less than standard amperage.
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ALTERNATOR
; CHOOY —02

REMOVAL ALTERNATOR

| 7 BL / |
was . 4OY ase? ]} AQNe \ . Jay de Alternator Connector

| \Q ES .| a ora

, Pivot Bolt as ‘
| 58 (590, 43 Ge. F &

i

| Lock Bolt
| [21 (210, 15) | Alternator Wire

: Alternator

Drive Belt

[N-m (kgf-cm, ft-Ibf)| : Specified torque
| P04787

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. REMOVE DRIVE BELTS
(a) Loosen the lock bolt, pivot bolt and adjusting bolt.
(b) Remove the two drive belts.

3. REMOVE ALTERNATOR
(a) Disconnect the alternator connector.
(b) Remove the nut, and disconnect the alternator wire.
(c) Disconnect the wire harness from the clip.
(d) Remove the pivot bolt, lock bolt and alternator.



CHARGING SYSTEM — ALTERNATOR

COMPONENTS

CH-11

CH029—01

[ 4.4 (45, 39 in.-Ibf) |

50 A Type _ Rear Bearing |
[2.9 (30, 26 in.‘Ibf) | |

Drive End a
Frame (Stator) 6) |

Thrust Washer

Pulley Bearing Cover

Bearing Cover

| 10 (100, 7) | Rear End Cover

Retainer Terminal
oy) Insulator r

Front Bearing

Rectifier End Frame

Brush Holder

55 A Type NO? Rear Bearing

Drive End Frame (Stator) ' O9
Pulle <= 7 3y : Lx y Bearing Cover

\ Bearing Cover

10 (100,7)

Retainer
% Terminal

Oi Front Bearing Insulator

Rectifier End Frame
{

[110 (1,125, 81) | Rubber Insulator

Brush Holder

1 | IC Regulator
| 8.8 (90, 78 in.-Ibf) ||

[N-m (kgf-cm, ft+Ibf) | : Specified torque Rectifier Holder

Brush Holder Cover

[ 4.4 (45, 39 in.-Ib#) |
eee

Rear End Cover

202503

a
 

A
e

s
 

n
e

e
 

O
E 

noe



CH-12 CHARGING SYSTEM — ALTERNATOR

Thrust Washer

80 A Type

Rear Bearing| 2.9 (30, 26 in.-Ibf) | Rotor

| Retainer 0 ODrive End
Frame (Stator)

Bearing Cover

4.4 (45, 39 in.-Ibf)Bearing Cover

Rectifier[ 10 (100, 7) |

Terminal -
Insulator H

|
i
!
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'
!
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I
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| 110 (1.125, 81) |
Rectifier End Frame

Rubber Insulator

[4.4 (45, 39 in.-Ibf)
Rear End Cover

Brush Holder Cover

Brush Holder

IC Regulator

Rectifier Holder

Seal Plate

| 8.8 (90, 78 in.-Ibf) |

[N-m (kgf-cm, ft-lbf)] : Specified torque

ALTERNATOR DISASSEMBLY
REMOVE REAR END COVER
Remove the nut and terminal insulator.

P03804

CHO2A-02

1.

(a)

(b) (50 A Type)
Remove the three bolts and end cover.



CHARGING SYSTEM — ALTERNATOR CH-13
(55 A Type)
Remove the three nuts and end cover.

(80 A Type)
Remove the three nuts, screw, rectifier plate and end
cover.

2. REMOVE BRUSH HOLDER AND IC REGULATOR
(a) (80 A Type)

Remove the brush holder cover from the brush holder.

(b) Remove the five screws, brush holder and IC regula-
tor.

3. REMOVE RECTIFIER HOLDER
(50 A Type)
(a) Remove the four screws.



CH-14
CHARGING SYSTEM — ALTERNATOR

(b) Using needle—nose pliers, straighen the stator lead
wire.

(c) Remove the rectifier holder.

(55 A and 80 A Types)
(a) Remove the four screws and rectifier holder.

_'(b) Remove the four rubber insulators.

(c) (80 A Type)
Remove the seal plate.

4. REMOVE PULLEY
(a) 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)

(b) Check that SST (A) is secured to the rotor shaft.



CHARGING SYSTEM — ALTERNATOR CH-15

(c) As shown in the illustration, mount SST (C) in a vise,
and install the alternator to SST (C).

(d) To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration.

NOTICE: To prevent damage to the rotor shaft, do not

loosen the pulley nut more than one—half of a turn.
(e) Remove the alternator from SST (C).
(f) Turn SST (B) and remove SST (A and B).
(g) Remove the pulley nut and pulley.

5. REMOVE RECTIFIER END FRAME
(50 A Type)
(a) Remove the two bolts, nuts and rectifier end frame.

HINT: If necessary, remove the rectifier end frame
with SST.
SST 09820-00021

(b) Remove the thrust washer.

(55 A and 80 A Types)
(a) Remove the four nuts and rectifier end frame.
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CHARGING SYSTEM — ALTERNATOR

HINT: If necessary, remove the rectifier end frame
with SST.
SST 09286—46011

(b) (80 A Type) |
Remove the thrust washer.

6. REMOVE ROTOR FROM DRIVE END FRAME
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Ohmmeter

55 A and 80 A Types me

= |Oj} Continuity
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| Ohmmeter

PO05054
P00484

CH0784

CHO0783

CHO192

CHO28—01

ALTERNATOR INSPECTION AND REPAIR
Rotor

1.

(a)

(b)

INSPECT ROTOR FOR OPEN.CIRCUIT
Using an ohmmeter, check that there is continuity
between the slip rings.
Standard resistance (Cold):

2.7—-—3.1Q

lf 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.
lf 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.)

lf the diameter is less than minimum, replace the rotor.

Stator (Drive End Frame)
1. INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity
between the coil leads.
If there is no continuity, replace the drive end frame
assembly.



CHARGING SYSTEM — ALTERNATOR

PO0S5053
P00482

No Continuity

1.

INSPECT STATOR FOR GROUND
Using an ohmmeter, check that there is no continuity
between the coil lead and drive end frame.
If there is continuity, replace the drive end frame
assembly.

Brushes

INSPECT EXPOSED BRUSH LENGTH
Using a scale, 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 (50 A and 55 A Types) or brushes and
brush holderassembly (80 A Type).

(50 A and 55 ATypes)
IF NECESSARY, REPLACE BRUSHES
Unsolder and remove the brush and spring.
Run the wire of a new brush through the spring and
the hole in the brush holder, and insert the spring and
brush into the brush holder.
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Ohmmeter

P04942
P00480

55 A and 80 A Types
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Ohmmeter

P04941
P00481

Positive (+)

CHARGING SYSTEM — ALTERNATOR CH-19

ectifier
erminal

Negative (—)
Terminal

Negative (—)
Terminal

(c)

(b)

(e)
(f)

Solder the brush wire to the brush holder at specified
exposed length.
Exposed length:

10.5 mm (0.413 in.)

Check that the brush moves smoothly in the brush
holder.
Cut off the excess wire.
Apply insulation paint to the soldered area.

Rectifiers (Rectifier Holder)

1.

(a)

(a)

(b)

(c)

INSPECT POSITIVE RECTIFIER
Using an ohmmeter, connect one tester probe to the
positive (+) terminal and the other to each rectifier
terminal. |
Reverse the polarity of the tester probes and repeat
step (a).
Check that one shows continuity and the other shows
no continuity.
If continuity is not as specified, replace the rectifier
holder.

INSPECT NEGATIVE RECTIFIER
Using an ohmmeter, connect one tester probe to each
negative (—) terminal and the other to each rectifier
terminal.
Reverse the polarity of the tester probes and repeat
step (a). ,
Check that one shows continuity and the other shows
no continuity.
If continuity is not as specified, replace the rectifier
holder.

Son Ss

SHS
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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.

(c) Using SST and a press, press in a new bearing.
SST 09608—20012 (09608—00030)

(d) Install the bearing retainer with the four screws.



_ CHARGING SYSTEM — ALTERNATOR AT
3. INSPECT REAR BEARING

Check that the bearing is not rough or worn.

4. IF NECESSARY, REPLACE REAR BEARING
(a) Using SST, remove the bearing covers and bearing.

SST 09820-00021
NOTICE: Be careful not to damage the fan.

(b) Place the bearing cover on the rotor.

Bearing Cover

(c) Using SST and a press, press in a new bearing.
SST 09820—00030 |

(d) Using SST, push in the bearing cover.
SST 09285— 76010
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ALTERNATOR ASSEMBLY
CHO2C ~01

(See page CH—11)
1. INSTALL ROTOR TO DRIVE END FRAME
(a) Place the drive end frame on the pulley.
(b) Install the rotor to the drive end frame.

2. INSTALL RECTIFIER END FRAME
(50 A Type)
(a) Place the thrust washer on the rotor.

(b) Install the rectifier end frame with the two bolts and
nuts.

Torque: 8.8 N-m (90 kgf-cm, 78 in.-Ibf) .

HINT: If necessary, install the rectifier end frame
27 mm with a 27 mm socket wrench and press.
Socket

(55 A and 80 A Types)

(a) (80 A Type)
Place the thrust washer on the rotor. —



CHARGING SYSTEM — ALTERNATOR

Socket
Wrench

SST (A)
SST (B)

(b)

(a)

(b)

(c)

(d)

(e)

(f)
(9)

4.

CH-23

Install the rectifier end fram with the four nuts.
Torque: 8.8 N-m (90 kgf-cm, 78 in.-Ibf)

HINT: If necessary, install the rectifier end frame
with a 29 mm socket wrench and press.

INSTALL PULLEY |
Install the pulley to the rotor shaft by tightening the
pulley nut by hand. ,
Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque.
SST 09820—63010
Torque: 39 N-m (400 kgof-cm, 29 ft-Ibf)
Check that SST (A) is secured to the pulley shaft.

As shown in the illustration, mount SST (C) in a vise,
and install the alternator to SST (C).
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)

Remove the alternator from SST (C).
Turn SST (B) and remove SST (A and B).

INSTALL RECTIFIER HOLDER
(50 A Type)

(a) Insert the stator coil lead through the hole in the
rectifier holder, as shown in the illustration.



Cr-24 CHARGING SYSTEM — ALTERNATOR
(b) Using needle—nose pliers, bend the lead wires of the

stator coil as shown.

(c) Install the four screws.
Torque: 2.9 N-m (30 kgf-cm, 26 in.-Ibf)|
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(55 A and 80 A Types)

(a) (80 A Type)
Place the seal plate on the rectifier end frame.

(b) Install the four rubber insulators on the lead wires.

(c) Install the rectifier holder with the four screws.
Torque: 2.9 N-m (30 kgf-cm, 26 in.-Ibf)
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5. INSTALL IC REGULATOR AND BRUSH HOLDER
(50 A and 55 A Types)
(a) . Install the brush holder cover to the brush holder.

NOTICE: Be careful of the holder installation direction.

(b) Place the IC regulator together with the brush holder
horizontally on the rectifier end frame.

(c) Install the five screws until there is a clearance of at
least 1 mm (0.04 in.) between the brush holder and
connector.

(d) Fit the brush holder cover.

(80 A Type)
(a) Place the IC regulator and brush holder on the rectifier

end frame.
NOTICE: Be careful of the holder installation direction.

(b) Install the five screws until there is a clearance of at
least 1 mm (0.04 in.) between the brush holder and
connector.

(c) Place the brush holder cover on the brush holder.



CH-26 CHARGING SYSTEM — ALTERNATOR
6. INSTALL REAR END COVER

(a) (50 A Type)
Install the end cover with the three bolts.

(55 A Type)
Install the end cover with the three nuts.
Torque: 4.4 N-m (45 kgf-cm, 39 in.-Ibf)

(80 A Type)
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: 4.4 N-m (45 kgf-cm, 39 in.-Ibf)

(b) Install the terminal insulator with the nut.
Torque: 10 N-m (100 kgf-cm, 7 ft-Ibf)

7. CHECK THAT ROTOR ROTATES SMOOTHLY



Water Pump

Crankshaft

CHARGING SYSTEM — ALTERNATOR CH-27

Alternator

Idler Pulley

ECO0003 EC0004

ALTERNATOR INSTALLATION
CH02D-01

(See page CH—10)
1.

(a)

(b)
(c)

(a)
(b)

(c)

INSTALL ALTERNATOR
Mount the alternator on the alternator bracke with the
pivot bolt and adjusting lock bolt. Do not tighten the
bolts yet.
Connect the alternator connector.
Connect the alternator wire with the nut.

INSTALL DRIVE BELTS !
Install the drive belts. |
Measure 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

11 — 15 mm (0.43 — 0.59 in.)

Used belt

15 — 20 mm (0.59 — 0.79 in.)

Tighten the pivot and adjusting lock bolts.
HINT: :
e “New belt” refers to a belt which has been used

less than 5 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 §6After 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 09216—00030
Drive belt tension:

New belt

33 — 57 kof

Used belt

15 — 35 kof

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
PERFORM ON-—VEHICLE INSPECTION
(See page CH-—6)
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SERVICE SPECIFICATIONS
CHO1U—o3

SERVICE DATA

Battery | Specilic gravity Oo
| When full charged at 20°C (68°F) 1.25 — 1.27

Drive belt: Deflection with 98 N (10 kgf, 22.0 Ibf)
— New belt 11 — 15 mm (0.43 — 0.59 in.)

— Used belt 15 — 20 mm (0.59 — 0.79 in.)

Tension with SST

— New belt 33 — 57 kof

— Used belt 15 — 35 kof

Alternator Rated output 12V —50A,12V —55A,12V —80A

, Rotor coil resistance 2.7 — 3.1. Q
| Slip ring diameter — STD 14.2 — 14.4 mm (0.559 — 0.567 in.)

Slip ring diameter — Limit 12.8 mm (0.504 in.)

Brush exposed length — STD 10.5 mm (0.413 in.)

Brush exposed length — Limit 1.5 mm (0.059 in.)

Alternator Regulating voltage — at 25°C (77°F) 14.0 — 15.0 V

regulator (IC) | Regulating voltage — at 115°C (239°F) | 13.5 — 14.3 V
cHoiv—c2

TORQUE SPECIFICATIONS
Part tightened N-m kgf-cm ft-lbf

| Pulley nut 110 | 1,125 81
Terminal insulator x Rectifier holder 10 100 7

Rectifier holder x Stator coil lead 2.9 30 26 in.-Ibf

Rectifier end frame x Drive end frame 8.8 90 78 in.-lbf

Rear end Cover x Rectifier end frame 4.4 45 39 in.-Ibf

Rectifier plate x Rectifier holder 4.4 45 39 in.-Ibf


