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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.

° 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.
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IN-2 INTRODUCTION — HOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
INDEX

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

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) [/W B—Relief Valve
g-———-—Spring
21 ({210, 15)
I =& Gasket

S Plug [ 49 (500, 36) |

[N-m (kgf.cm, f?-rlbfﬂ . Specified torque
¢ Non-reusable part

PO4698
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IN-3

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

INTRODUCTION — HOW TO USE THIS MANUAL
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.

The procedures are presented in a step—by—step format
Example
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IN-4 INTRODUCTION — HOW TO USE THIS MANUAL

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

o components being repaired.
S ® 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 S| UNIT (International System of

Unit), and alternately expressed in the metric system and in the yard/pound system.
Example: |

Torque: 30 N-m (310 kgf-cm, 22 ft.Ibf)
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IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

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

1NOO4-~02

GENERAL REPAIR INSTRUCTIONS

INOOW —-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 1
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

INOO36 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

(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:

(@) 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.)

pr——

Fuse
_ correct amperage rating. DO NOT exceed the rating or
Equal Amperage Rating . : .
. ) . use one with a lower rating.
10 ) (10_) 11. Care must be taken when jacking up and supporting
i the vehicle. Be sure to lift and support the vehicle at
' i N T‘ the proper locations.
)
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WRONG CORRECT

5

- INO253

WRONG CORRECT

ata

INO252

13.

(b)
(c)
(d)

(e)
()
(9)

(h)

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

INOO9 02

.~ AAP Auxiliary Acceleration Pump Max. Maximum

= i\ BTDC Before Top Dead Center MP Multipurpose

| T 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

V00300



STANDARD BOLT TORQUE SPECIFICATIONS

INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

IN-9

INOOV-01

Mark Class ‘ Mark Class I
Hexagon 4— 47T Stud bolt
head bolt 65— 5T |
I Bolt  6-— ' 6T |
. head No. 7_ T - No mark
8— 8T g
| =
9— 9T % | 4T
I 10— 10T =
11— 11T g
_ A S
=
© No mark | 47T
|
— I
Hexagon-
flange bolt
w/ washer No mark 47T Grooved
hexagon bolt (O
I . g |
l g 6T
Hexagon %
head bolt Two ﬁ
protruding oT = ,
| lines =
=
Hexagon I | |
flange bolt . Two |
w/ washer protruding 6T Welded bolt
hexagon bolt lines
Hexagon |
head bolt Three
protruding 7T
lines | ' 4T
Hexagon r
head bolt Four
protruding 8T
lines

V00078
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SPECIFIED TORQUE FOR STANDARD BOLTS

_ _ T Specified torque - l
'! Class D'E::‘";te' Pr::g? Hexagon head bolt Hexagon flange bolt |
i N'm kgf-cm ft-1bf N-m kgf-cm ft-Ibf |
L}‘*i”‘ 6 1 | 5 55 48 in.-Ibf 6 60 52 in.-Ibf
8 1.25 12.5 130 9 14 145 10
10 1.25 26 260 19 29 290 21
47 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
' & 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.bf 9 90 78 in.-Ibf
8 1.25 19 195 14 21 210 15
- 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 r
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
T 10 1.25 52 530 38 58 590 43
12 1.25 95 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 — - —
8 1.25 29 300 22 33 330 24 |
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
l
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 |
1T 10 1.25 87 890 64 97 990 72
12 1.25 1565 1,600 116 175 1,800 130
- 1

Vo0079
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EG-2 ENGINE — ENGINE MECHANICAL

ENGINE MECHANICAL
DESCRIPTION

! - EGOUZ—~01

The 1FZ—F engine iIs 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 is an in—line, 6 —cylinder engine with the cylinder shumbered 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 orderis 1 —56—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 irregular pitch
springs made of special valve spring carbon steel which are capable of following for the full range
of engine speeds.

The intake camshaft is driven by a timing chain, and a gear on the intake camshaft engages with
a gear on the exhaust camshaft to drive it. The cam journal is supported at 7 places between the
valve 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
castiron. The oil ring is made of a stainless steel. The outer diameter of each pistonring 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 ol
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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ENGINE — ENGINE MECHANICAL

Replacer

EGOAY-02
SST (SPECIAL SERVICE TOOLS)
09011—-38121 12 mm Socket Wrench for 12 Cylinder head bolt
@ Pointed Head
f 09032—00100  Oil Pan Seal Cutter
09155—-16100 Spark Plug Wrench
09201 —15010 Valve Stem Guide Remover &
Replacer
09202—-70010 Valve Spring Compressor
SEPEER
l @ I ajg 0 09213—-58012. Crankshaft Pulley Hoolding Tool
@:::B@
. %
=< Ry ® 09213—-60017 Crankshaft Pulley & Gear Puller
V]| S o Set
o o=m o=
o T T O %o
................................................................... ( 09213—00020)Bodyw.thsolt
= ST
DS
/ ...................... (092]3_00030) ..... H and|e ................................................................................................................................
................................................................... (09213—00060)Bo|tset
09213-36020 Timing Gear Remover B
RS
09223—-15030 Oil Seal and Bearing Replacer Crankshaft rear oil seal
09223—-46011 Crankshaft Front Oil Seal




ENGINE — ENGINE MECHANICAL

EG-5

|

09228-44011  Oil Filter Wrench

09236—-00101 Water Pump Overhaul Tool Set

...........................................................................................................................................................

(09236-15010) Bearing Stay

..............................................................

Valve stem oil seal

09243-00020 Idle Adjusting Screw Wrench |

09248—-66010 Valve Clearance Adjust Tool Set

--------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------

(09248-06020) Valve Lifter Stopper

..........................................................

...................................................................

09330—-00021 Companion Flange Holding Tool

Crankshaft pulley |

09608—-30012 Front Hub & Drive Pinion Bearing

g" Tool Set

........................................................................................................................................................................

(09608-04020) Handle

(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
Replacer

Crankshaft timing gear

09950—20017 Universal Puller

TRV
R
f..}“‘:‘:':c:‘:'l-!f:-:.::::.?:::::::-

» ..'.




EG-6 ENGINE — ENGINE MECHANICAL

EGOAZ-02
RECOMMENDED TOOLS
 —w e 09200-00010 Engine Adjust Kit -
S @ .
—s,
09258—-00030 Hose Plug Set Plug for the vacuum hose, fuel
. Nz d? hose etc.
€G0BO-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

i
L

Soft brush
Spring tester ~ Valve spring
Steel square | Valve spring

Thermometer
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Torque wrench

Valve seat cutter

Vernier calipers

SSM (SPECIAL SERVICE MATERIALS) .

QHI!‘\IIH:E '''''''

08826—00080 Seal packing or equivalent Over the space between the s

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

o —— — — — ¥ o= e s o w ee -
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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.

R e —— _ ]

See page

CH-6
ST-5, 17
1G-13
IG:12
1G-14
[G-10
EG-21
EG-171
EG-140
EG-140
4

Suspect area

Symptom \

Engine does not crank

Starter runs—engine f
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 I _ _
Incorrect first idle |
High engine idle speed | 4 3
Low engine idle speed 2

Rough idling
Misfire
Hesitation

Poor acceleration

Backfire 1 4 5 2‘

Muffler explosion
(after fire)

i

i

Surging 3 2 4 | | | ]
Knocking 3 2 |
|

|

Needle Valve| EG-140

Distributor
Ignition Coll
Automatic
Solenoid Valve

Spark Plug
Chock

Ignition
Fuel Pump
Fuel Lines

Timing

Igniter
Fuel Cut
Ignition
Circuit

- | Battery

N

- (W] Starter

Does not start

Difficult
to start

S|P
Y

Wl WO

Pour idling
w| o

HIO
o~

Poor drivability

-bd

Engine stall soon after
starting

After acceleration pedal
depressed

After acceleration pedal
released

Engine stall

During A/C operation

Wi

Poor fuel economy 9 8 10

| Engine overheat 7 l
Engine overcool _

~J

11

Excessive ol
consumption 1 |
Low oil pressure
High oil pressure
Starter keeps running | 2 {1
Battery often discharge | L I . _

Others

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.

V00797
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See page

EG-102

Suspect area

Symptom

Cylinder Head| EG-46

Piston Ring

Cylinder Block | EG-100

Radiator and I

EG-182

EG-181

CH-6

CH-10

Radiator Cap

Thermostat

Drive Belt

Water Temp.
Sender Gauge

Oil Pressure
Accelerator
Pedal Link

Switch
Alternator
Flywheel

Brake-s drag

even

when released

Clutch

Does not start

Engine does not crank

Starter runs —engine
does not crank

No initial combusion

No complete combusion

Difficult
to start

Engine cranks slowly

Difficult to start ordinaly

12

Difficult to start in cold

S

Difficuit to start in hot

Incorrect first idle

High engine idle speed

Low engine idle speed

Rough idling

14

11

Misfire

Poor drivabiity | Pour idling

Hesitation
Poor acceleration

Backfire

Muffler explosion
(after fire)

Surging

Knocking

E ngine stal

Engine stall soon after
starting

After acceleration pedal
depressed

After acceleration pedal
released

During A/C operation

Gthers

Poor fuel economy

Engine overheat

10

11

Engine overcool

— W

Excessive oil
consumption

Low oil pressure

High oil pressure

N OY

Starter keeps running

Battery often discharge

V00799
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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

I - ) 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.

(—_—' ENGINE OIL INSPECTION
Recommended Viscosity (SAE) : 1. GHECK OIL QUALITY

Eﬁiml_l__mw.so Check the oil for deterioration, entry of water, disco-
1 _ loring or thinning.
< T 1] T l If oil quality is poor, replace it.

°oC —29 —18 -7 4 16 27 38 . .
oF —20 0 20 40 60 80 100 Oil grade:

TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE
APl grade SG or better

P02645 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.

P04908




EG-12

TR
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Upper Level
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PO4771

P0O4680

EGOV1-01

BATTERY INSPECTION

1. CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL

(a) Check the electrolyte quantity of each cell.
~ If insufficient, refill with distilled (or purified) water.

(b) Check the specific gravity of each cell.
Standard specific gravity:

1.25 — 1.27 when fully charged at 20°C (68°F)

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

(@) Check that the battery terminals are not loose or
corroded.
(b) Check the fusible links and fuses for continuity.

EGova-01

AIR FILTER INSPECTION

1. INSPECT AIR FILTER

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

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.



ENGINE — ENGINE MECHANICAL EG-13

(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.

EGOB7—02

Ohmmeter ~| HIGH—TENSION CORDS INSPECTION

— S

l (See IG section)
' T

Maximum resistance:
25 k€) per cord

PG4608

SPARK PLUGS INSPECTION

(See IG section)
Recommended spark plug:

ND K16R—U
NGK  BKRSEYA

Correct electrode gap:
0.8 mm (0.031 in.)

Water Pump__§ Alternator ALTERNATOR DRIVE BELT INSPECTION

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

New belt

11T - 15 mMm (0.43 — 0.59 in.)
Used belt

15 — 20 mm (0.59 — 0.79 in.)

ldler Pulley

Crankshaft

Drive belt tention [w/ SST]:

| SST B
4:{_]]:“::“* = New belt
33 — 57 kgf

Used belt
15 — 35 kgf

I - SST A

£C0003 EC0004 200564




EG-14

P04770

ENGINE — ENGINE MECHANICAL

EGOVa-01

VALVE CLEARANCE INSPECTION AND
ADJUSTMENT

(a)

(b)

(a)

(b)

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. |
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D.
(a)
(b)

(b)

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

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley, and align its groove with
the timing mark "0” of the timing chain cover.

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.

INSPECT VALVE CLEARANCE

Check only the valves indicated.

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

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

shim.
Valve clearance (Cold):

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

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

f:‘:‘:‘:‘:‘-‘-'a‘: PRI R A0l
DA A Ko

-----

-------------
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(c)

(b)' Turn the crankshaft 2/3 of a revolution (240°), check

only the valves indicated in the illustration.
Measure the valve clearance.
[See procedure Iin step (a)]

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)]

ADJUST VALVE CLEARANCE

Remove the adjusting shim.

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

¢ 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)

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

T

o . a2 . aa _m apmamsas s cam e B
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EM5458

EMO494

P05136

(b)

(c)

(d)

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.

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

® Using a micrometer, measure the thickness of
the removed shim.
® Calculate the thickness of a new shim so that the

valve clearance comes within specified value.
) Thickness of removed shim
A ... Measured valve clearance

N ... Thickness of new shim
Intake:

N=T 4+ [A — 0.20 mm (0.008 in.)]
Exhaust:
N=T 4+ [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.).

Install a new adjusting shim.

® Place a new adjusting shim on the valve lifter.
® Press down the valve lifter with SST (A), and
remove SST (B).

SST 09248—-66010 (09248—-06010, 09248—-06020)
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.:|1bf)
Connect the PCV hose.

RECONNECT ACCELERATOR CABLE
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Tachometer

Service Connector

EG-21

EGOV4A-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:

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

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

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

EGOVE-01

temperature.
2. CONNECT TACHOMETER
3. INSPECT IDLE SPEED

Idle speed:

550 — 650 rpm

If not as specifie'd, adjust according to the following

procedure:
CAUTION:

° Always use a CO meter when adjusting the idle
mixture. It is not necessary to adjust with the idle
mixture adjusting screw in most vehicles if they are
in good condition.

° If a CO meter is not available and it is absolutely
necessary to adjust with the idle mixture adjusting

screw, use the alternative method (See page EM—
24).

EGOVE-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



Fuel Level
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ECO174

Idle
Adjusting
Screw

ldle Mixture
Adjusting

(h)
(1)

3.

(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:

15+05%

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

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

TROUBLESHOOTING

HC

Problems

Causes

High

Rough idle

1. Faulty ignition:
* |ncorrect timing
* Fouled, shorted or improperly gapped plugs
e Open or crossed ignition wires
e Cracked distributor cap
2. Leaky exhaust valves
3. Leaky cylinder

Low

High

Rough idle

(Fluctuating HC reading)

1. Vacuum leak:
¢ Vacuum hose
¢ [ntake manifold
e PCV line
e (Carburetor base

High

High

Rough idle

(Black smoke from exhaust) ¢ Faulty choke action

1. Restricted air filter

2. Plugged PCV valve
. Faulty carburetion:

W

Incorrect float setting

®
e Leaking needle or seat
e Leaking power valve

B. ALTERNATIVE METHOD

V00333

EGOV7-01

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.
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|dle Speed
Adjusting
L Screw

Idle Mixture
Adjusting

2.
(a)
(b)
(c)
(d)
(e)
()
(9)

(a)
(b)

(c)

(d)

(e)

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 iIs adjusted.

Set to the idle speed by screwing in the idle mixture

adjusting screw.
Idle speed:

600 rpm

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

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

EGOV8-01

3. CUT OPERATION OF FAST IDLE CAM BREAKER
(FICB) SYSTEM |
Disconnect the vacuum hoses from the FICB and CB,
and plug the hose ends. This shuts off the FICB and

Disconnect f

SN
( ‘D/')\ i'%* CB systems.

\c- "
T A §)

Disconnect.

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.

800 rpm
Others

1.200 rpm

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

6. RECONNECT VACUUM HOSES TO FICB AND CB

AN ',
.Fast Idle M X
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

EGOV9-01

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

If the DP setting speed is not as specified, adjust the

setting speed by turning the DP adjusting screw.
Dash pot setting speed:

1.500 rpm

(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.

TP Adjustin

Y

g.Screw

(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:

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

3. REMOVE NO. 2 AND NO. 3 CYLINDER HEAD
COVERS

Remove the four bolts and head covers.

4. DISCONNECT HIGH — TENSION CORDS FROM
SPARK PLUGS
Disconnect the high — tension cords at the rubber
boot.
DO NOT pull on the cords.
NOTICE: Pulling on or bending the cords may damage
the conductor inside.

5. REMOVE SPARK PLUGS

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

- - e —— — ——— —— . —— —— g =
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6.
(a)
(b)
(c)

(d)

(e)

10. RECONNECT DISTRIBUTOR CONNECTOR

CHECK CYLINDER COMPRESSION PRESSURE

Insert a compression gauge into the spark plug hole.

Fully open the throttle. f
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

'If the cylinder compression in one or more cylinders is

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

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

through (c) for cylinders with low compression.

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

® |f 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 0915656—-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.




Water By-Pass
Outlet

21(210, 15)
¢ O-Ring

L\N\\“G&b“gﬁii:; JL
o

¢ O-Ring__—p»
Water By-Pass__@Q)
Pipe

¢ O-Ring

—/30.2 Water By-Pass

Pipe with Hoses
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CYLINDER HEAD
COMPONENTS

No.3 Cylinder
No.2 Cylinder ~ Head Cover G
Head Cover
N\ No.2 Heat Insulator
¢ O-Ring
39(400, 29) é X
No.2 Exhaust © 21(210, 15)
Manifold ¢ Gasket .
&—1 41(420, 30) ‘
- No.1 Exhaust ‘( St ) |
39{400, 29) Manifold > istributor - -
)3 | 18(185, 13)

0.1 Engine Hang:ﬁ
| 41(420, 30}

T

EG-31
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Insulator

¢ Gasket

Accelerator Wire Bracket

~
Y
=

~

©

Fuel Pump

[21(210, 15)

Intake Manifold
(with Carburetor)

Water By-Pass
Flange

21(210, 15)

!

21{210, 15)

20(200, 14) |

20(200, 14)
43(440, 32)
Drive Belt 59(600, 43) , L
Alternator Oil Dipstick
and Guide
. Specified torque 20(200, 14)

N-m (kgf-cm, ft-Ibf)
¢ Non-reusable part

¢ O-Ring

P04894
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PCV Valve

Cylinder Head Cover

Gasket
Spark Plug . :
Spark Plug §3——Vvalve Lifter
Camshaft : Keeper
Camshafjc Bearing Cap @’“—Spring Retainer
Gear Spnn‘g §___ Valye Spring
Camshaft Sub-Gear jgg;;gegéat
QL
Wave Washer € Valve Guide
J, Bushing
@ -Valve
@ Intake Camshaft ﬁ [ See page EG-60
Snap Ring H '
. . 1st 39 (400, 29)
S
. | Camshaft Timing Gear vd;ii ‘ 2nd Turn 90°
74 (750, 54) | ' WPAL _;JM J. 3rd Turn 90°
21 {210, 15) | L ShEE .- —

Chain Tensioner

. F@@

' GG‘ Cylinder Head

21 (210, 15) — % BVSV
- Water Temperature Sensor
——— Water Temperature Switch
¢ Gasket

— ¢ Cylinder Head Gasket

Semi-Circular Plug

N-m (kgf-cm, ft-Ibf)] : Specified torque
¢ Non-reusable part
% Precoated part

e I

P05107
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CYLINDER HEAD REMOVAL

EGOVB ~01

(See pages EG—31, 32)
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. REMOVE DISTRIBUTOR
(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. |

- (c) Remove the bolt and distributor.

7
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4. REMOVE ALTERNATOR
(a) Loosen the lock bolt, pivot bolt and adjusting bolt, and
remove the drive belts.

(Pivot Bolt i =5 /.
/\ L\ G\—*\‘\ -J:-(';' 6 : ?/‘// -:’:'! )
\\ \ . . :. /\QSJP . r\l/,?\‘ 7;-‘ '_r
WA S a Y
by J,- Adjusting

(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.

POA706

10. DISCONNECT TWO VACUUM HOSES FROM BVSV
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11. DISCONNECT FOLLOWING CONNETORS:
(a) Spark control VSV (for G.C.C.)
(b) Water temperature switch

(c) Woater temperature sensor (for G.C.C.)
(d) TP VSV

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

13. REMOVE OIL DIPSTICK AND GUIDE

(a) Remove the two mounting bolts and ground strap.
(b) Pull out the dipstick together with dipstick guide.
(c) Remove the O—ring from the dipstick guide.

PO4T11

14. REMOVE INTAKE MANIFOLD WITH CARBURETOR

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

15. IF NECESSARY, REMOVE WATER BY — PASS
FLANGE

(aQ) 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
Using SST, remove the spark plug.
SST 091556—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. |
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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.

§ —— — —

- - 24—

25. REMOVE CAMSHAFTS
NOTICE: Since the thrust clea.rance 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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Two Dot Mark
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PG5418

P04619

(b)

(c)

(d)
(e)

(f)

(9)

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

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

bolts at this stage.
Remove the four bearing caps.
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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 |f the camshaftis not being lifted out straight and
level, retighten the four No.4 and No.6 bearing
cap bolts. Then reverse the order of above steps
from (g) to (a) and repeat steps from (a) to (f) once
again.

"NOTICE: Do not pry on or attempt to force the cam-
shaft with a tool or other object.

() Remove the two bearing caps and exhaust camshaft.

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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S (¢)

P04657

(h)

(a)

(b)
(c)

(d)

PO3863

26.

Alternately and uniformly loosen and remove the No.2
and No.b bearing cap bolts.

HINT: | |
® As the four No.2 and No.5 bearing cap bolts are

loosened, make sure that the camshaft is lifted
out straight and level.

o |fthe camshaftis 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 snhap ring.
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(e) . Remove the following parts:
(1) Wave washer

(2) Camshaft sub—gear

- (3) Camshaft gear spring

(1)

202478

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

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

shown.

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

result from removing bolts in incorrect order.

13-10—6r2

. ® \

b

1 =4

PO4746
P05042

(c) Liftthe 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-01

(See page EG—32)
1. REMOVE VALVE LIFTERS AND SHIMS

PO3985

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.

— —p— —— — . o 50 b Y 0"l T o W
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HINT: Arrange the valves, valve springs, spring
seats and spring retainers in correct order.

m
X

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 -
(@) 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.

EGOVD-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.

2. CLEAN CYLINDER HEAD

A. 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.

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
j Using a valve guide bushing brush and solvent, clean

J\ all the guide bushings.

L]
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D.

> »

P0O3973
PO3891 202470

4.

(a)

Clean cylinder head

Using a soft brush and solvent, thoroughly c[ean the
cylinder head.

INSPECT CYLINDER HEAD
Inspect for flatnhess .
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 (0.0058 in.)
Manifold side

0.10 mm (0.0039 in.)

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

Inspect for cracks

Using a dye penetrant, check the combustion cham-

ber, intake ports, exhaust ports and cylinder block
surface for cracks.

If cracked, replace the cylinder head.

CLEAN VALVES

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.)
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(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 - 11.5613

Use STD
(0.4524 — 0.4533)
11.542 — 11.563
Use O/S 0.05
(0.4544 — 0.4552) |
vO0741
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202471

(b)

(c)

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.

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

(e)

()

If the bushing bore diameter of the cylinder head is
greater than 11.5613 mm (0.4533 in.), 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 11.663 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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Overall Length

P03849

(9)

(a)
(b)

(c)

(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 (0.039 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.

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

® (Check that the seat contactis in the middle of the

valve face with the following width:
Intake
1.2 — 1.6 mm (0.047 — 0.063 in.)
Exhaust

EMO185 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.

EMO186
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(d)
(e)

(a)

EMO988

(b)

EMO801

(c)

| . EM0281

(a)

10.

(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 |b{)
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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Free Distance

PO3977

EM3322 |

(a)
(b}
(c)

EG-53

Inspect cam lobes

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

50.61 — 50.71 mm (1.9925 — 1.9965 in.)
Minimum cam lobe height:
50.51 mm (1.9886 in.)

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

Inspect camshaft journals

- Using a micrometer, measure the journal diameter.

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

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

Inspect camshaft bearings
Check that bearings for flaking and scoring.

If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

Inspect camshaft gear spring

Using a vernier caliper, measure the free distance
between the spring ends.
Free distance:

18.2 — 18.8 mm (0.717 — 0.740 in.)

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

Inspect camshaft journal oil clearance
Clean the bearing caps and camshaft journals.
Place the camshafts on the cylinder head.

lLay a strip of Plastigage across each of the camshaft
journals.
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(d)

(e)

(f)

(9)

(a)

(b)

Install the bearing caps.

(See step 3 on pages EG—62 to 64)
Torque: 16 N-m (160 kgf-cm, 12 ft.1bf)
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.)

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

Completely remove the Plastigage.

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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H. Inspect camshaft gear backlash

(a) Install the camshafts without installing the exhaust
cam sub—gear.

(See step 3 on pages EG—62 to 64)

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

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

0.30 mm (0.0188 in.)

If the backlash is greater then maximum, replace the
camshafts.

~11. 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.)

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

33.966 — 33.976 mm (1.3372 — 1.3376 in.)

EM2196

(c) 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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12.

13.

(a)

(b)

14.

(a)

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 in 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

Ig\qafuring | Using vernier calipers, measure the thread outside
n S P ,
. diameter of the bolt.

7~ Compressed 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.) p05513

EGOVE-01

CYLINDER HEAD ASSEMBLY

(See page EG—32)
HINT:
e Thoroughly clean all parts to be assembled.
e Before installing the parts, apply new engine oll
to all sliding and rotating surfaces.
e Replace all gaskets and oil seals with new ones.

1. INSTALL SPARK PLUG TUBES
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.)

Protrusion

45.5 mm)\

(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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Adhesive / |
( . !

AT

P04693

Intake 'Exhaust

P0O4008

- {(¢) 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 oll 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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(See pages EG—31, 32)

1.
A.

(a)

(b)

(c)

(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 in position on the cylinder
head gasket.

Install cylinder head bolts

HINT:

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

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

Apply a light coat of engine oil on the threads and

under the heads of the cylinder head bolts.

Using SST, install and uniformly tighten the 14 cylin-

der head bolts and plate washers in several passes, In

the sequence shown.
SST 09011 —-38121

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

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

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

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

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

PaileTed Mark

(g) Install and torque the two mounting bolts.
Torque: 21N-m (210kgf-cm, 15ft.-1bf)

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. |

I P04413 |

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

PO3863
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Service
Bolt

P04658

P04679

(d)
(e)

(a)
(b)

(c)

()
(9)

Insert a service bolt (A) into the service hole of the

‘camshaft sub—gear.

Using a screwdriver, align the holes of the camshaft
main gear and sub—gear by turning camshaft sub—

gear clockwise, and install a service bolt (B).
NOTICE: Be careful not to damage the camshaft.

INSTALL CAMSHAFTS -
NOTICE: Since the thrust clearance of the camshaft is

small, the camshaft must be kept level while it is being
installed. If the camshaftis 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)

(1)

(1)

(b)
(c)

(d)

(e)

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.1bf)

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.b and No.7 bearing caps in
their proper location.

() 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.

() 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.

(0) Check that the intake and exhaust camshafts turn
smoothly.

SR
Service Bol )j(gfﬂ
| Posses ~ '\f:\\\ lkj‘/(k..j 202638

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

m - 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

PO4745

(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 {t.1bf)

| /\//,//—-—— 6. INSTALL CHAIN TENSIONER
- (a) Place a new gasket so that the front mark is toward
~ ¢ the front side.

|\

|\
e \
) f A

S\,

(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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(c)

(b)

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

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

- installing the tensioner.

SET CHAIN TENSIONER

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

HINT: If the plunger does not spring out, press the
slipper into the chain tensioner with a screwdriver or
yvour 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 do'ts) 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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(a)

e | o

(c)

PO3783

(a)
(b)

11.

12.

13.

EG-67

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.) R

. INSTALL SEMI-CIRCULAR PLUG

Remove any old packing (FIPG) material.
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