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FOREWORD

This Book is to mention technical matters and necessary items for daily check

and maintenance of CG Type Engine used on Nissan Power Unit for industrial
machinery use.

In order to perform exact and rapid maintenance, make use of this book
together with the following references.

In addition for specifications, there are cases of alteration for improvement
without notice.

References:

1. NISSAN POWER UNIT INSTRUCTIONS MANUAL (CG10, CG13)
2. NISSAN POWER UNIT PARTS CATALOG

3. NISSAN MARCH K11 MODEL SERIES NEW MODEL EXPLANATION
4. NISSAN MARCH K11 MODEL SERIES SERVICE MANUAL

Sep.,1998

Nissan Motor Co., Ltd.

Industrial Machinery Division
Industrial Engine Sales
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HOW TO USE THIS MANUAL

Scope

This manual is to explain "removal/replacement, disassembly, assem-
bly, inspection, and adjustment”.

Precaution And Equipment To Be Prepared

In the first place of each edition, there are mentioned precaution mat-
ters unique to the edition and equipments such as special tools, meters,
etc., to be prepared before operation. However, for equipments to be
prepared, conventional tools that are considered to be ready in work-
shops are omitted.

Block Diagram

In block diagram (See the illustration below), information such as tight-
ening torque, oiling locations, and not-reusable parts, necessary for
operations of removal/replacement, disassembly, assembly and repair
is mentioned.

€3 Drain plug washer

Drain plug -
2] 29-39 (3.0-4.0}

€9 2 Oil pan gasket {Front)

n: Fluid gasket
Q : Not-reusable parts
'.'UJ: N-m {kg-m}

a Oil pan

@ n Oil pan gasket (Rear) .

.
® Qil pan fitting nut
@ —=—(0) 6.3-3.3 (0.64-0.85} (2 Nuts)

&\ Qil pan fitting bolt

[©] 6.3-8.3 {0.64-0.85} (8 Bolts)

\ Qil pan fitting bolt

[C)6.3-8.3 {0.64-0.85) (2 Bolts) EMG00830
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HOW TO USE THIS MANUAL

Symbol Used In Block Diagram

Symbol Meaning

This mark shows the positionwhere torque
control is needed and standard torque as
the median when torque is prescribed
A-AN-m{O-Okg-m}.

This mark shows the position where
lubricant application is needed.

This mark shows the position where
sealant application is needed.

D™ 3

Not-reusable parts

Definition Of Wording

Precaution........ This provides precaution on safety when working, or
matters for preventing erroneous operation that would

damage engine or parts.

Reference ......... Additional information useful for making operation
easy.
Standard........... This provides tolerance used when inspecting or ad-
_ justing.
Limit...ccooorrrneenn. Thjs provides the maximum value which must not be

exceeded when inspecting or adjusting.

Definition Of Unit

For the manner used in this manual to mention tightening torque; fre-
quency, etc., first "SI unit" (International unit) comes, then 'Mefric unit”
follows together inside { }. :
Example) Tightening torque : 59-78N-m {6.0-8.0kg-m}

Sl unit {Meter unit}

For the Sl unit in detail, refer to "Supplement* at the end of this manual.

Gl —3



PRECAUTION ON MAINTENANCE

General Precautions

» Do not operate engine for long hours in badly ventilated workshop.
- Keep workshop well ventilated, and do not leave flammable materi-
als. When managing flammable materials as gasoline, etc., or dan-

gerous objects, pay special attention.

* When removing/replacing electric parts, turn the key switch OFF, and
remove the (-)terminal of the battery.

* When removing a terminal of the battery, completely loosen the nut

on it.

GIA0013D
» For the radiator, exhaust manifold, muffler, etc., start operation after
cooled sufficiently.
* Do not remove the radiator cap when coolant is hot.
* When checking a small electrical circuit of the connector terminal
Wind a wire. with a circuit tester, prevent the connector terminal from any pos-
Probe
sible damage by working out the point of the probe, for example, by
winding an extrafine pin or wire round the probe.
File the point.
GIA0015D
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PRECAUTION ON MAINTENANCE

= Upon sufficiently grasping failure symptom on the maintenance, se-
curely carry out trouble diagnosis to perform systematical and exact
operation.

* When working removal or disassembly, confirm the state of the regu-
lar assembly beforehand. As the need arises, put an alignment mark
on the position without any influence on its function.

* When any tool is specified, use the specified one.

* When removing oil seal, gasket, packing, O-ring, lock washer, cotter
pin, or Sezzle block nut, etc., comply with the indication (Not-reus-
able parts) in the corresponding page to replace with new one.

* Put the removed parts in order to avoid mixing up.

* Apply cleaning and washing to the disassembled parts before inspect-
ing or assembling.

* When replacing parts, use Nissan genuine.

* For oil, grease, sealant, etc., use the specifiéd one.

* After having repaired any system of fuel, lubricating, cooling, exhaust,
or vacuum, securely perform leak inspection.

* For waste oil after oil replacement, cleaning agent for parts, etc., dis-

posal shall be made according to the methods stipulated by regula-
tion and others.

Precaution On Fuel

* Use leaded gasoline for the gasoline engine model. Absolutely do
not use unleaded gasoline.
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LOCATION OF PUNCHED ENGINE NUMBER

Cylinder block in the rear left

\ = Location Of Punched Engine Number

ne model

X Bl
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Standard tightening torque (Without oil application)
Class Nominal diameter | Thread diameter Pitch Standard bolt Flanged
N-m kg-m N-m kg-m
M6 6.0 1.0 5.1 0.52 6.1 0.62
1.25 13 1.3 15 1.5
ms8 8.0
1.0 13 1.3 16 1.6
1.5 25 25 29 3.0
4T M10 10.0
1.25 25 2.6 30 3.1
1.75 42 4.3 51 5.2
M12 12.0
1.25 46 4.7 56 5.7
M14 14.0 1.5 74 7.5 88 9.0
M6 6.0 1.0 8.4 0.86 10 1.0
1.25 21 2.1 25 25
M8 8.0
1.0 22 2.2 26 2.7
1.5 41 4.2 48 49
T M10 10.0
1.25 43 4.4 51 5.2
1.75 71 7.2 84 8.6
M12 12.0
1.25 77 7.9 92 9.4
M14 14.0 15 127 13.0 147 15.0
M6 6.0 1.0 12 1.2 15 1.5
1.25 29 3.0 35 3.6
ms 8.0
1.0 31 3.2 37 3.8
15 59 6.0 70 7.1
9T M10 10.0
1.25 62 6.3 74 7.5
1.75 98 10.0 118 12.0
M12 12.0 .
1.25 108 11.0 137 14.0
M14 14.0 1.5 177 18.0 206 21.0

Precaution: - Special tool
* For the bolts that this table can be applied to, the follow-
ing figure appears on their head in relief.

Class .. Figure

4T ....... 4
7T ....... 7
9T ....... 9
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PRECAUTION BEFORE OPERATION

Angle-Tightening Needed Parts

- When tightening the fitting bolts and nuts of the following parts, angle-
tightening should be applied after tightening with a torque wrench or
a torque meter.

- Confirm the tightening angle using such an equipment as the angle

wrench (Special tool) or a protrator. Do not confirm by visual judge-
ment.

* For procedures and figures, refer to this text.

Parts description Reference

Cylinder head bolt "Cylinder Head"
Main bearing bolt

“Cylinder Block"

Connecting rod nut

Fluid Gasket Applied Parts

* When installing the following parts, apply fluid gasket or sealant. For

applying manner and applying location, refer to the next page and
this text, respectively.

Description Fluid gasket, sealant
Semicircular part of the cylinder head
Oil pan gasket
Qil pan ;
KP510 00150 or equivalent
Front cover
Distributor bracket
Cylinder head front cover
Qil filter stud Three Bond 1303 or equivalent
Cylinder . -
block Oil level gauge guide Lock-tight #271 or equivalent
oc
Baffle plate bolt Three Bond NejHock Super 101K or equivalent
Rear oil seal retainer KP510 00150 or equivalent
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PRECAUTION BEFORE OPERATION | ,

EMA0621D

WS3993

Applying manner of fluid gasket

1. Take away stale fluid gasket adhered on the joint surface and the
opposite joint surface of the fluid gasket applied parts with the scraper.

+ Take away fluid gasket completely from the joint surface groove, too.

2. Wipe the joint surface with white gasoline to take away any adhered
oil/grease and extraneous matters.

3. Install a tube of fluid gasket to the tube presser (Special tool).

4. Apply to the indicated area with the indicated size without break.

* In the locations where any groove is provided for fluid gasket applica-
tion, apply to the groove.

* For the bolt holes, apply inside the hole.

* After application, install within 5 minutes.

* Wipe out any forced out fluid gasket immediately.

- Retightening is not made after installation.

- Leave more than 30 minutes after installation, then fill engine oil or

coolant.

Precaution: If any special indication provided in this text, follow it.
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EQUIPMENTS TO PREPARED

Special Tool

Description

Use

Engine Sub-Attachment
KV101 09400

(Common use with SR series
from KV101 09400)

Overhaul of the engine com-
plete

Piston Pin Removal/Replacement Tool
Press Stand ST1304 000

Spring ST1304 0030

Drift KV101 14130

Press Stand
Center Shaft

Center Shaft KV101 16620(New) 2t
Center Cap KV101 16610(New)
Spring
1ZAOBSTD Center Cap

Removal and replacement of
the piston pin

Super Tuner or Engine Ta-
chometer

Check of engine speed

Spark Plug Wrench
EG1740 1600

ZZA0007D

Removal/replacement of the
spark plug

(D Compression Gauge
EG1505 000

@ Adapter
EG1505 0101

Y oo

Check of compression pres-
sure

Seal Cutter
KV101 11100

ZZA0013D

Removal of the oil pan

Tube Presser
WS3993

Application of fluid gasket

Pulley Puller
ST3305 1001

Removal of the crankshaft pul-

" ley
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EQUIPMENTS TO PREPARED

SPECial Toolcontinued)

Description

Use

Front Qil Seal Drift
ST0153 000

ZZA00120

Knocking in of the front oil seal

Lifter Stopper Set
KV101 15150

@ Lifter Stopper
KV101 15120

@ Camshaft Plier
KVv101 15110

Adjustment of the valve clear-
ance and the adjusting shim

Angle Wrench
KV101 12100

Angle-tightening of the cylin-
der head and the connecting
rod

Valve Spring Compresser
KV101 16200

Removal/replacement of the
valve cotter

Valve Qil Seal Puller
KV101 07902

ZZA0OISD

Removal of the valve oil seal

Valve Oil Seal Drift
KV101 15600

Installation of the valve oil seal

Valve Guide Remover, Drift
KV101 11800 (For 5.5 ¢ )

ZZAOO160

Installation/removal of the
valve guide

Valve Seat Drift

X

Installation of the valve seat
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EQUIPMENTS TO PREPARED

Special Toolcontinuea)

Description

Use

Engine Stand Assembly
ST0501 S000

Engine Attachment
KV101 06500

ZZADO20D

Overhaul of the engine com-
plete

Rear Oil Seal Drift
KV101 05501

Knocking in of the rear oil seal

Ring Gear Stopper
@ KV101 05620
@ KV101 05610

Fitting of the flywheel
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EQUIPMENTS TO PREPARED

Spe‘:ial Toolcontinued)

Description

Use

Valve Guide Reamer Set

Installation of the valve guide

Valve Seat Cutter Set

nstallation of the valve seat

Piston Ring Compreeser

Installation of the piston assembly

Piston Ring Expander

Removal/replacement of the piston ring

V-Block Support for measuring position
Dial Gauge Measurement of bend and end play
Micrometer

Measurement of outer diameter

Inside Micrometer

Measurement of inner diameter

Thickness Gauge

Measurement of clearance

Valve Spring Tester

Measurement of the valve spring compression load

Protrator

Angle-tightening of the cylinder head

Magnetic Stand

Stand for attaching the dial gauge

PlastiGauge

Check of oil clearance

Connecting Rod Alignment

Check of the connecting rod

Bore Gauge

Check of the cylinder block

Sealant, Paint And Others

Description

P/No.

Use

Fluid Gasket

KP510 00150

Sealing

Check of the valve fitting

Daikator PL-1 (Daido-Kagaku)

Adherent

Three Bond 1303 or equivalent

When installing the oil filter stud

Lock-Tight #271 or equivalent

Qil level gauge guide

Three Bond Neji-Lock Super 101K or equivalent

Installation of the baffle plate
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COMPRESSION PRESSURE/SMOKE COLOR
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Inspection
1. Warm up engine sufficiently.
2. Turn the key switch OFF.

3. Install the engine tachometer.

4. Install the compression gauge.

- Remove all spark plugs using the spark plug wrench (Special tool:
EG1740 1600).

Precaution: When removing the spark plugs, blow by air around the

plugs.

- Attach the adapter (Special tool) to the Allen type compression gauge
(Special tool) to set on engine.

5. Fully open the accelerator, and turn the key switch to "Start® for crank-
ing. When the gauge needle have just become stable, read compres-
sion pressure and engine speed. Check all cylinders one by one in the

above-mentioned manner.

Compression pressure (kg/cm2/rpm)
Standard 13.5/350
Limit 11.5/350
Limit: Cylinder difference 1.0/350

* When engine speed does not suit to the prescribed figure, check spe-
cific gravity of the battery to measure again in a normal condition.

* In the case that the compression pressure is out of the prescribed
range, check the component parts around the combustion chamber
(Valve, Valve seat, Piston, Piston ring, Cylinder bore, Cylinder head,
Cylinder head gasket, etc), and measure again.

Smoke color

Inspection

- After warming up engine sufficiently, check color of exhausted smoke
in the idling condition.

(Engine condition by smoke color)

Smoke color Engine condition

Colorless, Light blue Normal

White Qil burning due to failure of the valve oil seal or piston ring

Black Mixture too rich

Maintenance

* Perform inspection and maintenance of the valve oil seal, piston ring,

and carburetor according to the engine condition.
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AUXILIARIES BELT

Inspection

* Inspection, in principle, should be made in cold engine or
after leaving the stopped engine for more than 30 minutes.

+ Deflection is measured by pressing the ¥ positions illus-
trated in the left with 10kg force.

ALT

W/PUMP
FAN
A CRANK

. L Belt deflection (mm) by pressing with 10kg force
Position Belt specification -
New belt | When adjusted | Restretching limit
Fan beltPolymer V: Low maintenance belt
9.0~9.8 |{10.1~110 16.2
{6 grooves)
Adjustment
* Adjustment is made in the following positions.
Description Adjusting position
Fan belt Position change of the alternator complete

Precaution: (1) When the belt replaced with new one, stretch it
a little stronger than the belt in running process
because of insufficient fit with the pulley grooves.

(2) The belt in running process that exceeds the
restretching limit should be readjusted to the
previously adjusted figure.

(3) When installing the belt, confirm if it correctly
engages with the pulley grooves to avoid groove
fitting error.

(4) No adhered of oil, water, or other is allowed.

{5) Do not twist or fold down strongly.

Removal

1. Loosen the fitting bolts and adjusting bolts on the alternator

to remove the alternator belt.

Installation

1. Install in the reverse order of removal.
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AIR CLEANER

D ke-m Ikg-mi

ek ——T
E [ Air cleaner case
Blowby hose — B\\._ — ‘ D— -—{s Carburetor gasket

Nut [0 3.7-5.0 (0.38-0.51)
(2

Air cleaner cap

Air cleaner element

Stud bolt (T 6.3-8.3 {0.64-0.85)

Air gun

Element

Removal

1. Sufficiently blow away any waste thread, dust with an air gun around
the air cleaner.

2. Remove the fitting nuts on the air cleaner.

3. Remove the air cleaner cap and air cleaner element.

4. Remove the fitting studs on the air cleaner.

5. Raise the air cleaner case to remove the blowby hose.

Precaution: Be careful not to allow any extraneous matters into the car-
buretor body. : ‘

Inspection ; . _

* No remarkable dirt or damage is allowed on the air cleaner element.

+ Cleaning and replacement interval of the air cleaner element

Cleaning: Every 600 hours or 3 months

Replacement: Every 2,400 hours or 12 months

Further, this standard is determined intended for normal driving condi-
tion of engine. Accordingly, in case of different driving condition,
modify it as the need arises.

* When air-blowing, blow air against the element from inside to all
around evenly.

* In the case of adhered soot, oil or dust hard to take away with air-
blowing, washing is effective. Apply washing to such a case in the
following manner.

(O Add neutral detergent in a receptacle filled with water to the concen-
tration with which heavily dirty clothes can be washed at home.

(2 After leaving the element for about 10 minutes in the receptacle, take
it out to wash without using soap.

(@ One time of washing has an effect better than air-blowing, but in
order to have further washing effect, repeat 1)—@ once more again.

@ Wash it sufficiently without using soap, and swish water off to dry.

(® Be sure to confirm that the element has been dried, then after con-
firming that any extraneous matter is not adhered inside the element,
install it to engine.

Installation

1. Install in the reverse order of removal.
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TIGHTENING OF MANIFOLD AND CYLINDER HEAD

Engine front E>

EMG0073D

Tightening Of The Manifold

* When tightening the intake manifold, tighten the bolts and nuts with
the prescribed torque in the order of numbers illustrated in the left.
Tightening torque N-m {kg-m}: 16-21 {1.6-2.1}

* When tightening the exhaust manifold, tighten the nuts with the pre-
scribed torque in the order of numbers illustrated in the left.
Tightening torque N-m {kg-m}: 18-22 {1.8-2.2}

Tightening Of The Cylinder Head
Inspection
* When tightening the bolts on the cylinder head, follow the steps men-

tioned below in the order of numbers illustrated in the left.
1. Tighten with 39N-m {4.0kg-mj}.

2. Tighten with 73-83N-m {7.5-8.5kg-m}.

3. Completely loosen to ON-m {Okg-mj}.

4. Tighten with 30-40N-m {3.1-4.1kg-m}.

5. Perform angle-tightening to 60-65fl.

* Use the angle wrench (Special tool: KV101 12100) or a protrator.
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INTAKE MANIFOLD

16-21 {1.6-2.1} (4 Bolts)

F~_ 13

To Mechanical

Governor .‘)’ 5
To Rocker Cover 5 ﬂ”‘

‘___‘s > ”
Blowby Hose / > : ,,

= -
Stud Bolt (2 Bolts)
(4
Intake Manifold

O N b t €) Intake Manifold Gasket
. Not-reusable parts
[©] : N-m {kg-m}

EMG00850

Removal

1. Remove the air cleaner case. Refer to "Air Cleaner".

N

. Remove the fuel hose.
. Remove the governor rod.
. Remove the carburetor assembly.

3
4
5. Remove the vacuum hose (2 pieces).
6. Remove the blowby hose.

7

of numbers illustrated in the left.

8. Remove the intake manifold assembly.

Engine front C>

EMG0108D
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- Remove the fitting bolts and nuts on the intake manifold in the order



INTAKE MANIFOLD

Inspection

Straight Gauge - Completely take away any oil, water, extraneous matters adhered on

the joint surface of the intake manifold.
« Measure strains at several places on the joint surface of the intake

manifold in 4 directions (Diagonal, vertical and horizontal) each.
Limit (mm): 0.1

EMGO01090

Installation

1. Completely take away any oil, water, extraneous matters adhered on
the joint surface of the intake manifoid.
2. Replace the gasket with new one.

3. Tighten the fitting bolts and nuts in the order of numbers illustrated

in the left.
e . ED Tightening torque N-m {(kg-m}: 16-21 {1.6-2.1)
ngine front
EMG007 30 4. After tightening all bolts and nuts, check with the prescribed torque
again.

5. After this, install in the reverse order of removal.
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EXHAUST MANIFOLD

Gasket-Exhaust Manifold(2)

Manifold-Exhsust

Stud-Exhaust Manifold
) 16-21N-m {1.6-2.1kg - mN3)

— Bolt
3.7-5.0N*m
(0.38-0.51kg - mK4)

Cover-Exhaust Manifold

ut
() 18-22N- m (1.8-2.2kg - mNB)

Removal

1. Remove the (-)terminal of the battery.
2. Remove the oil level gauge.

3. Remove the exhaust manifold cover.

4. Remove the exhaust front tube from the exhaust manifoid.

5. Remove the fitting nuts on the exhaust manifold in the order of num-
bers illustrated in the left.

Inspection
Gas Leak

+ Check if any trace of gas leak from the exhaust manifold and each
fitting part.

Straight Gauge

Strain

+ Completely remove fluid gasket stuck on the joint surface of the ex-

haust manifold with the scraper, then measure strain.
Thickness Gauge

EMGO112D + Measure strain at several places in 4 directions (Diagonal, vertical

and horizontal) each.

Limit (mm): 0.3
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EXHAUST MANIFOLD

——

Manifold side

EMU00430

Installation

1. Install the exhaust manifold.

+ Completely take away the stale gasket adhered on the joint surface
with the scraper.

* Replace the gasket with new one.

- Tighten the fitting nuts in the order of numbers illustrated in the left.
Tightening torque N-m {kg-m}: 18-22 {1.8-2.2}

* Install the yoke so that its flat surface faces the exhaust manifold.

2. Install the exhaust manifold cover.

Tightening torque N-m {kg-mj}: 3.7-5.0 {0.38-0.51}

3. After this, install in the reverse order of removal.

4. After installed to engine, start engine to check if any exhaust gas
leak.
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ROCKER COVER

Blowby Hose

Blowby Hose

Blowby Control Valve

To Intake Manifold Rocker Cover
Grommet — @ .

Qil Filler Cap

2.0-3.9 {0.2-0.4
) (10 Screws) L

To Cylinder Biock

€9 Rocker Cover Oil Seal Blowby Hose

n: Fluid Gasket

8; Not-reusable parts

©): N-m {kg-m} €3 B2 Rocker Cover Gasket EMGQ0088D
Removal
1. Remove the (-)terminal of the battery.
2. Remove the air cleaner case. Refer to "Air Cleaner".
3. Remove the accelerator wire.
4. Remove the high tension cable.
5. Remove the blowby hose.

¢‘ Engine front 6. Remove the fitting bolts in the order of numbers illustrated in the left

to remove the rocker cover.

EMG01150
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ROCKER COVER - I CG Serie:

Fitting Groove

EMG0116D

@3.0mm Cylinder Head

{:Vocovﬁ

oy o} Cylinder Head
Cylinder Head Semicircular Parts
EMGO0117C

/ Rocker Cover Gasket

20mm

20mm Fluid gasket
el 7
) &
T Rocker Cover Gasket
Arch Parts EMGO206D
¢:| Engine front
2
6
EMGO01150

Installation
1. Install the rocker cover gasket.
* Replace the rocker cover gasket with new one.

» Securely insert it into the fitting groove of the rocker cover.

2. Install the rocker cover.

» Completely take away any oil, fluid gésket, extraneous matters on ti
joint surface of the cylinder head.

= Apply fluid gasket (KP510 00150 or equivalent) to the semicircul.

parts at the front side of the cylinder head in the size illustrated in tt
left.

3. Apply fluid gasket (KP510 00150 or equivalent) to the arch part at tt

rear side of the cylinder head (The part of the distributor bracket)
the size illustrated in the left.

- Tighten the fitting bolts in the order of numbers illustrated in the le
Tightening torque N-m {kg-m}: 2.0-3.9 {0.2-0.4} .
Precaution: Because the rocker cover gésket is made of rubber, as tigh
ened it is compressed. '[hén the torque orf_ari original
tightened bolt is decreased. Thqrefof_e; repeat tightenir

more than 3 times in the order illustrated in the left.

4. After this, install in the reverse order of removal.
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OIL PAN

Drain Plug
[O)e63.7-735 (65-7 5)

I : Fluid Gasket
UE : Not-reusable parts
T): N-m (kg-m}

L

X/:

€3 2 Oil Pan Gasket (Front)

8 Drain Plug Washer

7

Qn Oil Pan Gasket (Rear)

A

© Fitting Nuts on Oil Pan
=10 6.3-8.3 (0.64-0.85) (2 Nuts)

é\ Fitting Bolts on Qil Pan

(€] 6.3-8.3 (0.64-0.85} (8 Bolts)

g\ Fitting Bolts on Oil Pan

1<) 6.3-8.3 (0.64-0.85) (2 Bolts) EMG00820

<“:l Engine front
5

J EMNOQ681D

Removal’

1. Drain engin'e oil from the drain plug..

) '2 Loosén to remove the fitting -bolts and Auts (1, 2) in the order of num-

bers illustrated |n the left.

3. Knock in thé.ééal cutter (Special tool) between the cylinder block and
the oil pan. - ' -

4. Hit the side of the seal cutter, thén remove the oil pan.

5. Remove the oil pan gasket from the front cover and the rear oil seal

retainer.
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OIL PAN .

20 20
Rl

Front, Rear &z T.S ~4.5mm

Installation
1. Install the oil pan gasket.
* Replace the oil pan gasket with new one.

» Securely insert it into the fitting grooves of the rear oil seal retainer
and the front cover.
+ Install the gasket aligning its projection with the notch on the fitting
groove.
+ Because the size is different in front and rear, pay attention to the
difference to avoid misassembling.
Front side ( £ size)= 134mm
Rear side (£ size)= 123.4mm

2. Install the oil pan in the following manner.
(1) Take away fluid gasket adhered on the oil pan using a scraper. Take
away fluid gasket in the groove, too.

Precaution: Devise with rag or other so that fluid gasket does not drop
inside the oil pan.
* Wipe the joint surface with white gasoline or other.

= Clean the joint surface of the cylinder block side, too.

(2) Apply 3.5-4.5mmE" of fluid gasket (KP510 00150 or equivalent) to
the positions illustrated in the left without break.

+ Apply the same to the parts touching the oil pan gasket (4 places)
with the size illustrated in the left.

= After applying fluid gasket, install within 5 minutes.

- After installation, leave it more than 30 minutes to operate.

(3) Tighten the fitting bolts and nuts in the order of numbers illustrated
in the left.

 Pay attention to the difference of the bolt lengths.

Nominal length of the bolt (mm) Fitting position Tightening torque N-m (kg -m)
12 1,2,3,4,5,6,7,8
14 11,12 6.3~8.3 {0.64 ~0.85
Nut, Washer 9,10

Precaution: Do not apply additional tightenings to the fitting bolts .
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UPPER TIMING CHAIN

Chain Tensioner

&> Cam Sprocket (EX)

&=

6.3-8.3
{0.64-0.85} (2 Bolts)

~

Cam Sprocket (IN)
u Cam Sprocket Bolt FJ 98-127 ’—"@

(10.0-13.0)

Timing Chain (Upper)

n Idler Sprocket

P : Engine Oil & Idler Shaft Bolt
{9 : N-m {kg-m}

(O] 43-58 {4.4-5.9} EMG00900

Removal

Reference: For removal and installation of the upper timing chain com-
plete, it is mentioned in "Lower Timing Chain" because it
needs removal of the front cover. In this text, operation of
removal and installation of the cylinder head in engine room
is mentioned together with the related matters.

1. Remove the (-)terminal of the battery.

2. In the case of removing the cylinder head, drain coolant.

3. Remove the rocker cover. Refer to "Rocker Cover".

4. Position the cylinder No.1 at TDC (Top Dead Center).

« Align the mark (Yellow paint) of the crankshaft pulley with the indica-
tor of the front cover.

Timing
Indicator

« At that time, confirm that both cam noses on the cylinder No.1, intake

Intake Side Exhaust Side

and exhaust, direct outside.
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UPPER TIMING CHAIN

Cylinder Head Front Cover

Alignment
Mark

EMGO0128D

EMDO0097D

Removal (Continued)

5. Remove the cylinder head front cover.

6. Remove the upper timing chain from the camshaft in the following
manner. - :

- (1) Put a mark of the lower timing chain in line with the alignment mark

on the large diameter side of the idler sprocket.

(2) Remove the chain tensioner.

(3) Push down the sleeve to insert a stopper pin(2 ¢ ) as illustrated in

the left, then remove.

(4) Remove the camshaft sprocket.

+ Fix the camshaft in its hexagonal part with a spanner(22mm) to re-
move the bolt on the camshaft sprocket.

Precaution: Do not remove the bolt by making use of chain tension or

by fixing any part other than the camshaft.
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UPPER TIMING CHAIN . R | CG Series

Idler Shaft Bolit

Upper Timing

Chain W \/—

Knock Pin

EMG01330

EMDO101D

Removal (Continued)

7. Remove the cylinder head in the following manner.

(1) Wind the upper timing chain round the idler sprocket.
(2) Remove the bolt on the idler shaft.

(3) Remove the idler shaft from the knock pin on the cylinder head tc
make the idler sprocket free.

(4) Remove the camshft. Refer to "Camshaft®.

(5) Remove the cylinder head. Refer to "Cylinder Head".

Inspection

Timing chain

* Check the timing chain for wear or crack.

- If any, replace the timing chain.

* When any failure has been found on the timing chain, check the
sprocket, too.

Sprocket

» Check each sprocket for any damage.
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UPPER TIMING CHAIN

Removal
1. Install the cylinder head in the following manner.
(1) Position the crankshaft to the TDC position of the cylinder No.1.

(2) Align the mark of the lower timing chain with the alignment mark at
the large diameter side of the idler sprocket.

Up (3) Apply engine oil to the idler shaft to insert it into the idler sprocket
from the rear side.

* Install so that the knock pin hole comes upward.

(4) Install the cylinder head gasket. Refer to "Cylinder Head".
(5) Install the cylinder head. Refer to "Cylinder Head".

{6) Align the knock pin hole of the idler sprocket with the knock pin on
the cylinder head to insert.
(7) Tighten the bolt on the idler sprocket.
* Install the washer facing its chamfered side to the front.
Tightening torque N-m {kg-m}: 43-58 {4.4-5.9}
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UPPER TIMING CHAIN

Silver-colored Link Silver-colored Link

-{ Silver-colored
Link, or
Marking

Alignment -
Mark @ WA
Alignment ~ 1B

Mark

,\'\ o:‘o 3
. @nmen'i Mar(%) ) N G_OLd*:olored
<1/ // \gj Lin

Engine Front =3

&

.Camshaft Sprocket

(Intake)
chamfer Camshaft Sprocket
(Exhaust)
Washer
Bolt Bolt g \
% Washer §

EMD0102D

g1 —
‘;,mmm s _olF § o

)

\5 BGO

Chain e
Tensioner

/ A EMGO0129D

Installation (Continued)

2. Install the camshaft. Refer to “Camshaft".

3. Install the upper timing chain in the following manner.

(1) Align the gold-colored link of the upper timing chain with the align-
ment mark at the small diameter side of the idler sprocket.

(2) Align the mark of the upper timing chain with the one of the cam-
shaft sprocket to install to the camshaft sprocket.

+ Confirm that the related positions of the alignment marks of each

sprocket with the ones of each timing chain are as illustrated in the

left. :

(3) Install the camshaft sprocket.
* Install the washer facing the chamfered surface to engine front.

* Apply oil to the seat and thread of the fitting bolt of the camshaft
sprocket. '

- Fix the camshaft at the hexagonal part with a spanner (22mm) to
tighten the bolt on the camshaft sprocket.:
Tightening torque N-m {kg-m}: 98-127 {10-13}

Precaution: Do not install the bolt by making use of chain tension or by
fixing any part other than the camshaft.

(4) Install the upper timing chain tensioner.
Tightening torque N-m {kg-m}: 6.3-8.3 {0.64-0.85}
* Apply engine oil to the timing chain and the sliding part.
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UPPER TIMING CHAIN

Stopper Pin

¢2.5$

EMGO0138D

Cylinder Head Front Cover

SO IEMGO127D

Installation (Continued)
* Install the upper timing chain tensioner with the pin, and remove the

pin after installation.

4. Install the rocker cover. Refer to "Rocker Cover".

5. Install the cylinder head front cover.
+ Completely take awhv fluid gasket on the cylinder head front cover
using a scraper;w- &
. C'Ieap'the joint surface, too, with white gasoline.
* Clean the joint surface of the cylinder head, too.
- Apply 2.5-3.0mm ¢ fluid gasket (KP510 00150 or equivalent) to the

location illustrated in the left without break.

- Tighten the fitting bolts diagonally from inside to outside.
“Tightening torque N-m {kg-m}: 3.7-5.0 {0.38-0.51}
6. After this,-install in the reverse order of removal.
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LOWER TIMING CHAIN

Chain Tensioner

\ & Camshaft

e Sprocket

[0} 6.3-8.3 {0.64-0.85) /\ (IN)
(2 Bolts) \M "yl .

Camshaft Sprocket Bolt N\
[C}:98-127 (10.0-13.0} (2 M\S)@
Upper Timing Chain [P} Idier Shaft ® .

I \dler Sprocket

Idler Shaft Bolt 3\" Chain Tensioner

[C] 43-58 {4.4-5.9}

-

W} Crankshaft S «
&Y Sprocket Chain Guide
13-19
s [O) 6-3-8.3 {0.64-0.85) (2 Bolts) 13-1.9) (2 Bolts)
Lower Timing Chain

Oil Pump Drive Spacer

I Crankshaft Pulley

Bolt Front Cover Fitting Bolt
1142152 [0 6.4-7.5 {0.65-0.76)
{14.5-15.5} (4 Bolts)

Front Cover Fitting Bolt y
[} 6.4-7.5 {0.65-0.76}
@ (2 Bolts}) \/
IA: Fluid Gasket (‘(-3 E E

4 Front Cover

ID): Engine Oil € Front Oil Seal

€3 : Not-reusable parts Front Cover Fitting Bolt

©]: N-m {kg-m} Crankshaft Pulley [O6.4-7.5 {0.65-0.76) (3 Bolts) EMG0091D
Removal

1. Completely drain coolant.

2. Drain engine oil.

3. Install to the engine stand (Special tool). Refer to "Cylinder Block".
4. Position the cylinder No.1 at TDC. Refer to "Upper Timing Chain®.

Stopper Plate 5. Remove the crankshaft puliey.

KV101 05610 * Fix the flywheel with the stopper plate (Special tool) to loosen the

bolt on the crankshaft pulley.
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LOWER TIMING CHAIN [cG series|

S§T3305 1001
Crankshaft Pulley Puller EMGO01400

EMG0143D

RN i Purd
Chain'Tensioner <~ 0il Pump

\ [V Drive Spacer
(/ ) @U/"émomso

Removal (Continued)
* Hang the claws of the crankshaft pulley puller (Special tool) on the
crankshaft pulley in the back to pull it out from the crankshaft.

6. Remove the rocker cover. Refer to "Rocker Cover®".
7. Remove the camshaft. Refer to "Camshaft".

8. Remove the cylinder head. Refer to "Cylinder Head".
9. Remove the oil pan. Refer to "Oil Pan".

10. Take out the front cover.

* Loosen the fitting bolts diagonally to remove.

11. Remove the upper timing chain from the idler sprocket.

12. Remove the oil pump drive spacer, chain guide, chain tension guide,
chain tensioner, and O-ring.
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LOWER TIMING CHAIN ‘ CG Series |

Lower Timing Chain

Crankshaft
Sprocket

EMGO146D

EMDO101D

Inside Micrometer

Removal (Continued)
13. Remove the idler sprocket, lower timing chain, and crankshaft

sprocket.

Inspection

~ Timing Chain

» Check the timing chain for wear and crack.

« If any failure, replace the timing chain.

= When any failure is found on the timing chain, check the sprocket,
too.

Sprocket

» Check each sprocket for any damage.

Oil clearance on the idler sprocket ,

* Measure the inner diameter of the idler sprocket -us‘mg.; én“inside mi-
crometer.

Standard (mm): 29.025-29.050

* Measure the outer diameter of the.idler shaft using'a micrometer.

Standard (mm): 28.987-29.000

* Calculate the oil clearance on the idler spi'ocket by subtracting the

outer diameter of the idler shaft from the inner diameter of the idler

sprocket.
Standard (mm): 0.025-0.063
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LOWER TIMING CHAIN

Key Groove '

O-ring

Chaun Tensuoner

< X

Ve
Oll Pump

Q Drive Spacer
/é\ | X émc01450

Upper timing chain

Inspection (Continued)
Installation

Reference: The working becomes easy by facing the joint surface of the
front cover upward. When working with engine in the up-
right position, pay special attention to the alignment mark
so as not to slip out of place and to O-ring (2 pieces) so as
not to drop off when installing the front cover.

1. Install the lower timing chain.

+ Direct the key on the crankshaft upward (to the cylinder head). (Cylin-

der No.1 in the TDC position)

* Install the crankshaft sprocket with the alignment mark side facing to

engine front.

+ Align one of the silver-colored links of the lower timing chain to the

mark of the crankshaft sprocket.

* Align another silver-colored link to the mark at the large diameter

. side of the idler sprocket.

2. Install the oil pump drive spacer, chain guide, chain tension guide,

chain tensioner, and O-ring (2 pieces).

* Replace the O-ring with new one.

3. Install the upper timing chain to the small diameter side of the idler
sprocket.

* Install so that the alignment mark link comes in the front.

Reference: After installing the cylinder head, take alignment of the idler

sprocket and the camshaft sprocket with the cylinder head.
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LOWER TIMING CHAIN

EMGO148D

EMG0149D

£ |

5 s1* s eyt )

Q L e

Chain -
Tensioner

EMGO0129D

Installation (Continued)

4. Install the front cover.

+ Take away any stale fluid gasket on the joint surface of the front cover
using a scraper.

* Clean the joint surface with white gasoline.

* Clean the joint surface of the cylinder block, too. .

+ Apply fluid gasket (KP510 00150 or equivalent) in the size illustrated
in the left without break.

Precaution: Do not apply fluid gasket to the groove A at the side of oil

gallery.

= After application, install within 5 minutes.

* After installation, leave it for more than 30 minutes.

* Install the front cover, aligning the direction of the bifacial width on
the oil pump inner rotor to the bifacial width on the oil pump drive
spacer.

Precaution: (1) Install so that the alignment marks of the lower timing

chain and each sprocket do not slip out of place.
(2) Install so that the O-ring (2 pieces) do not drop off.

Reference: After installing the front cover, the alignment marks on the

lower timing chain and each sprocket do not slip out of place.

+ Pay attention to misassembling because the bolt length is different
by the fitting position.

Fitting position | Nominal length of bokt Inm) | Quantity | Tightening torque (N-m {kg-m})

A 25 3

B 40 4

o 50 2

* Completely wipe off fluid gasket forced out between the joint surface
of the cylinder head and oil pan.

6.4 ~7.5
{0.65 ~ 0.76}

5. Restore engine to the upright position.
6. Install the cylinder head. Refer to “Cylinder Head".
7. Install the camshaft. Refer to "Camshaft”.

8. Install the upper timing chain on the idler sprocket and camshaft
sprocket. Refer to "Upper Timing Chain".
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LOWER TIMING CHAIN

Installation (Continued)

Alignment Mark

Sitver-colored Link Silver-colored + Confirm that the related position of the alignment marks on each
1l

Link

sprocket with the ones on each timing chain is as illustrated in the
left.

Alignment
Mark

& Gold-colored
Link

Key Groove

Silver-colored Link Alignment Mark

EMGO0082D

+ Confirm that the timing chain engages each sprocket securely in the

arrow positions illustrated in the left.

EMG0151D

9. Install the crankshaft pulley.
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LOWER TIMING CHAIN

Installation (Continued)

* Install the washer facing its chamfer surface to engine front.
Engine 4:, * Apply engine oil to the fitting bolt on the crankshaft pulley to install.

front

Tightening torque N-m {kg-m}: 142-152 {14.5-15.5}
Chamfer %
I ot e 8ot QY

n Crankshaft Pulley Bolt

Crankshaft Pulley

n; Engine Oil

EMG0153D0

10. After this, install in the reverse order 6f removal.
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OIL SEAL

(-)Screwdriver

EMG0154D

ST0153 0000

(-)Screwdriver

EMG0156D

KV101 05501

EMG0157D

Kvioi

Oil Seal
Front Oil Seal

Removal

1. Remove the front cover. Réfer to "Lower Timing Chain".

- 2. Remove the front oil seal using a screwdriver.

Precaution: Do not damage the front cover.

Installation

- 1. Apply engine oil or chassis grease to the lip all round the new oil

seal.

2. Press-fit until it becomes flush with the end surface using the oil seal
drift {Special tool).

* Face the surface with letters of the oil seal outside (Front side).

* Any damage or turned-up is not allowed round the oil seal.
3. Install the front cover. Refer to "Front Cover”.

Rear Oil Seal

Removal

1. Remove the flywheel. Refer to "Cylinder Block".
2. Remove the rear plate.

3. Remove the rear oil seal retainer.

4. Remove the rear oil seal using a screwdriver.

Precaution: Do not damage the rear oil seal retainer.

Removal

1. Apply engine oil or chassis grease to the lip all round the new oil
seal.

2. Paying special attention that no damage or turned-up is produced
around the oil seal, knock in until it becomes flush with the front end
surface of the oil seal retainer using the oil seal drift (Special tool,
outer diameter: 102mm).

3. Install the rear oil seal retainer. Refer to "Cylinder Block".

Valve Qil Seal

Removal

1. Remove the cylinder head. Refer to "Cylinder Head".
2. Remove the valve spring. Refer to “"Cylinder Head".

3. Remove the valve oil seal using the oil seal puller (Special tool).
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OILSEAL - [CG Series]

KV101 15600

13.2~13.8

EMG0158D0

Valve Oil Seal (Continued)
Installation

1. Install a new valve oil seal to the dimension illustrated in the left
using the valve oil seal drift (Special tool).

= Apply engine oil to the valve guide and the lip of the valve oil seal to
install.

+ The dimension illustrated in the left is the one without installing the
valve spring seat.

2. Install the valve spring. Refer to "Cylinder Head".
3. Install the cylinder head. Refer to "Cylinder Head".

EM — 36



CAMSHAFT |

Distributor
ﬂ Camshaft (IN) Camshaft Bracket (EX)
Camshaft Bracket (iN) Distributor Fixing Bolt
Distributor Fitting Bolt. 9.1-12
Camshaft Sprocket Camshaft Bracket [O] Refer to this text [Cl0.93-1.2}

meg Bolt. (2 Bolts). (1 Bolts),

Refer to this text‘

(18 Bolts). %
L‘ [U] Refer to this text % )
(2 Bolts).

Adjust Shim

Washer

J €9 O-ring

Camshaft Sprocket
0] Fitting Bolt 98-127 {10-13}
I valve Lifter

I} Camshaft (EX)

Washer

(2 Nuts) I3 Cylinder Head Front Cover

K3 : Fluid Gasket

I : Engine Oil g
© : Not-reusabie parts (@] 3.7-5.0 (0.38-0.51} (6 Bolts) I Camshatt Sprocket Fitting Bolt

(@) : N-m {kg-m} [C] 98-127 {(10-13} EMG0094D

Camshaft Sprocket

Removal
. 1. Position the cylinder No.1 at TDC.
Timing
Indicator - Align the indicator of the front cover with the mark (Yellow painted)

of the crankshaft pulley.

K\

No.1 2. When the distributor cap removed, confirm that the rotor directs to
Cylinder . A . .

TDC the high tension cable No.1 as illustrated in the left.

Position

(Cylinder No.1 at TDC Position)
- If not directing toward the high tension cable No.1, turn the crank-

shaft 360° clockwise.
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CAMSHAFT

@ Engine front

EMG0163D

Dial Gauge

EMD0148D

Removal (Continued)

3. After marking the joint surface of the cylinder head, loosen the fitting
bolts to remove the distributor.

4. Remove the rocker cover. Refer to "Rocker Cover". .

5. Remove the cylinder head front cover. Refer to "Upper.T'lmi.;'lg Chain".
6. Remove the camshaft sprocket. Refer to "'Upper Timing Chain".

7. Remove the camshaft in the folloWing manner.

(1) Loosen the fitting bolts in the order of numbers illustrated in the left
to remove the camshaft bracket.

(2) Remove the camshaft.

(3) Remove the valve lifters. _ ;

+ Confirm the fitting poéition of the valve lifters, and keep them so as
not to mix up. c o

Inspection
Camshaft Inspection

» Check the camshaft for damage or partial wear. If any, replace.

Camshaft Bend .
- Provide a V-Block on the surface platfe(,io,,sﬁ‘pport' the journals No.2
and No.5 of the camshaft. LA

Precaution: Because the journal No.1 (Fittiﬁg side of the camshaft
sprocket) is different from other 4 journals in diameter, do
not use it.

- Set a dial gauge on the journal No.3 perpendicularly.

« Turn the camshaft one way by hand to read needle stroke on the dial

gauge.

- Half the stroke is equal to bend.

Limit (mm): {Intake) 0.02
(Exhaust) 0.02

- In case of exceeding the limit, replace with new one.
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CAMSHAFT

Micrometer

Micrometer

EMGO0165D

Inspection (Continued)
Cam Nose Height

+ Measure using a micrometer.

Item CcG13 . - CG10
Standard Intake 39.850-40.040 37.975-38.165
(mm) Exhaust 39.850-40.040 37.975-38.165

Qil Clearance Of The'Camshaft
Outer Diameter Of The CamsHaft Journal

* Measure using a micrometer.

Item No.1 Journal
Standard Intake 27.935-27.955
(mm) Exhaust 27.935-27.955

No.2-5 Journal
23.435-23.455
23.435-23.455

Reference: Fitting side of the camshaft sprocket is No.1.

Inside Micrometer

_Inner Diameter Of The Camshaft Bracket

- Tighten the camshaft bracket with the prescribed torque.

* Measure using an inside micrometer.

No.2-5 Journal
23.500-23.521
23.500-23.521

Item No.1 Journal
Standard Intake 28.000-28.021
(mm) Exhaust 28.000-28.021

- Reference: Fitting side of the camshaft sprocket is No.1.

Calculation Of Oil Clearance Of The Camshaft
+ Calculate from the outer diameter of the camshaft journal and the
inner diameter of the camshaft bracket. -
(0il Clearance) = (Inner diam.: Camshaft bracket) - (Outer diam.: Camshaft journal]
Standard (mm): 0.045-0.086 '

End Play Of The Camshaft

+ Assemble the camshaft with the valve lifters removed. Refer to "In-
stallation®.

- Set a dial gauge on the front end of the camshaft in the thrust direc-
tion. When the camshaft is moved back and forth, read needle stroke
on the dial gauge.

Standard (mm): 0.070-0.143

EM — 39



CAMSHAFT

Inspection (Continued)

EMDO150D

Runout of the camshaft sprocket

» Measure the runout of the camshaft sprocket using a dial gauge.
Limit (mm): 0.25

* When exceeding the limit, replace-with new one.

Micrometer

Visual inspection Of The Valve lifter

* Check the side surface of the valve lifters in the sliding part and the

sliding part inside the bores for the valve lifter for any partial wear or
damage. If any, replace it with new one.

Clearance Of The Valve lifter

Outer DiameterOf The Valve lifter
* Measure using a micrometer.

Standard (mm): 29.960-29.975

Diametéf 6fThe Holes For The Valve lifter

* Measure the diameter of the holes of the cylinder head for the valve
lifter using an inside micrometer.

Standard (mm): 30.000-30.021

Calculation Of The Clearance Of The Valve lifter

- Calculate it from the outer diameter of the valve lifter and the hole
diameter for the valve lifter.

(Clearance)=(Hole diameter for the valve lifter)-(Outer diameter of the valve lifter)
Standard (mm): 0.025-0.061
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CAMSHAFT .

Identification color

Intake

(= —0o0—o A AD

Exhaust P
Identification color

Installation

1. Apply engine oil to the valve lifters to replace them to the respec-

tively removed position.

2. Install the camshaft in the cylinder head.

- Before installing, apply engine oil to the bearing part of the camshaft
brackets, the circumference of the cams, the circumference of the jour-

nals, and the thrust surfaces of the camshaft.

- Identification of the camshaft is shown in the following table.

~ _ Journal position
'"""“ side Distribu.'nor{hracket
Front Mark %% @
A %

9 Engine front Exhaust side
—

Intake side Exhaust side

¥

(-]

o %

EMGO125D

WA TS

<:l Engine front

EMGO01639D

EMG0166D Item Intake Exhaust
Groove at the rear end of the . .
. L Not provided | Provided
camshaft for driving the distributor
. CG10 Orange Brown
Identification color
CG13 White Yellow

3. Install the camshaft brackets.

Identification of the camshaft bracket No.2-5 is shown in the following

table.
Item Intake Exhaust
Identification mark | E
Front mark " Provided Provided
Position mark 25 2-5

= Each figure used for the position mark corresponds to the ordinal

number of the camshaft journals. Install them to the corresponding

number of the journal.

» Assemble so that the knock pins on the camshaft come to the posi-

tions illustrated in the left.

4. Install the camshaft brackets.

Precaution: Because the 2 bolts in the front at center (* Mark) are not
the reamer bolt like the other fitting bolts on the cam-
shaft bracket, distinguish them.
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CAMSHAFT

Fluid gasket

Distributor bracket

EMGO170D

0
e,

EMGO0171D

M

EMG0162D

Installation (Continued)

5. Install the distributor.

(1) Take away any fluid gasket adhered on the distributor bracket using
a scraper.

* Wipe the fitting surface with white gasoline or other.

- Clean the fitting surface of the cylinder head side, too.

(2) Apply fluid gasket (KP510 00150 or equivalent) to the surface fitting
with the cylinder head.

+ After fluid gasket applied, install within 5 minutes.

* After installation, leave more than 30 minutes to operate.

6. Tighten the fitting bolts on the camshaft bracket in the following
manner.

(1) After tightening 11-14 in the order of the figures with 2N-m {0.2kg-
m}, tighten 1-10 in the order of the figures, too.

(2) Tighten 1-14 in the order of the figures with 5.9N-m {0.6kg-m} .

(3) Tighten 1-14 in the order of the figures with 9.0-12N-m {0.92-1.2kg-
m}. ‘

7. Install the upper timing chain. Refer to"Up’per Timing Chain".

8. Apply engine oil to the coupling partbf the dist_!'ib"utlor_ahd'the insert-
ing part of the cylinder head. ' S

* Replace O-ring with new one. , R

9. Align the prdjection par-i on the distributor with the notc;h_o"r!'_"the
camshaft to install.

'Reference: Because the notch and prbjgctibn parts are eccentric to each

" other, they can be installed in one way only.

10. After aligning to the position marked before removing, tighten the

fitting bolt.
Tightening torque (N-m {kg-m}): 9.1-12 {0.93-1.2}
11. After this, install in the reverse order of removal.

12. Adjust the valve clearance. Refer to "Valve Clearance Adjustment”.

13. Adjust ignition timing.
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VALVE CLEARANCE ADJUSTMENT

Inspection

* When removing/replacing the camshaft or valve, or replaced with
new ones, measure valve clearance in the following manner, and se-
lect the suitable adjusting shim to replace.

N * Remove the rocker cover. Refer to "Rocker Cover".

Valve Clearance

* Position the No.1 or No.4 cylinder to the compression TDC.

* Measure the valve clearance using a thickness gauge.
Valve clearance; Standard (mm): Intake  0.33-0.41
(After engine warmed up sufficiently) Exhaust 0.36-0.44
Valve Cléarance; Limit (mm): Intake 0.25-0.33
(After engine warmed up sufficiently) Exhaust 0.30-0.56

Reference in cold (mm): Intake 0.25-0.33

Exhaust 0.32-0.40
Adjusting
shim
Thickness
gauge

* Measure the valve clearance in the following manner.
Timing

(1) Position the No.1 cylinder to the compression TDC.
indicator

+ Align the timing mark of yellow paint (0° position) on the crankshaft
pulley to the timing indicator of the front cover.

+ At this time, confirm that both cam noses, intake and exhaust, of the
No.1 cylinder direct outside.

* If notin this condition, turn the crankshaft pulley 360° clockwise, see-
ing from the front. ‘

No.1 cylinder in the compression TDC

ne (2) Referring to the illustration in the left, measure the valve clearances
position

at the positions marked O in the table below.

Intake side

No.1 No.2 No.3 No.4
INT | EXH | INT | EXH | INT | EXH | INT | EXH

Measuring position

No.1 cylinder in the

| O] O O

compression TOC position

Exhaust side

cl Engine front EMGO0173D
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VALVE CLEARANCE ADJUSTMENT

No.4 Cylinder in the compression TDC
Intake side

Exhaust side
¢] Engine front

Inspection (Contir.'nued)

(3) Turn the crankshaft 360" clockwise, seeing from the front to position
the No.4 cylinder to the compression TDC.

(4) Referring to the illustration in the left, measure the valve clearances
at the position marked O in the table below.

. » No.1 No.2 No.3 No.4
Measuring position
INT [EXH | INT | EXH | INT { EXH | INT | EXH
No.4 cylinder in the
: - O O o | O
compression TOC position

]
_LEMG0211D

* When exceeding the limit of the valve clearance, adjust the valve clear-
ance again.

Adjustment

Adjusting Shim

* Remove the adjusting shim in the positions out of the valve clearance
limit in the following manner.

(1) For the cam on which the adjusting shim is to be removed, direct the
cam nose right above by turning the crankshaft clockwise, seeing from
the front.

(2) Direct the notch part on the valve lifter toward the arrow using a
narrow screwdriver.

Precaution: Perform this in the position where the cam does not con-

tact the adjusting shim.

(3) Nip the camshaft with the camshaft pliers (Special tool) to raise the
pliers toward the arrow using the camshaft as a fulcrum, then press
the adjusting shim downward to compress the valve spring.

Precaution: Perform this with careful attention not to damage the cam-

shaft or the cylinder head.

(4) With the valve spring compressed, securely set the point of the lifter
stopper (Special tool) to the circumference of the valve lifter, then
remove the camshaft pliers (Special tool).

Precaution: If the camshaft pliers returned with strength, the lifter stop-

per may give damage to the journal part of the camshaft.

Therefore, return the camshaft pliers slowly to remove.
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VALVE CLEARANCE ADJUSTMENT

Magnet hand \ p
’ \
NN N 65
wm)lmnmm..p;mn.mnn:)‘)

- i
J

Narrow (-) screwdriver)

R

|

In this case, 2.00mm

EMDO0168D

Micrometer

EMGO0175D

Adjustment (Coﬁtinued)

(5) Insert the narrow (-} screwdriver into the notch part of the valve lifter

to leave the adjusting shim free from the valve lifter.

(6) Remove the adjusting shim using a magnet hand.

* Calculate the adjusting shim thickness with the following expression.
Calculating expression of the adjusting shim thickness: t = t1 + (C1- C2)

t = Adjusting shim thickness
t1 = Thickness of the removed shim
C1 = Measured valve clearance

C2 = Standard valve clearance

intake (mm): 0.37 (After engine warmed up)
Exhaust {mm): 0.40 (After engine warmed up)

- Identify the thickness of an adjusting shim by the stamp on its back.

Example
Stamp Shim thickness
200 2.00mm
202 2.02mm
298 2.98mm

- A total of 50 different thicknesses are provided for the adjusting shim
from 2.00 to 2.98mm with 0.02mm increment.

* For the removed adjusting shim, measure thickness in the cam con-

tacting surface (Near its center) with the micrometer.

* Install the selected adjusting shim in the valve lifter.

Precaution: Install it with its stamp surface to the valve lifter side.

+ Press down the valve spring using a camshaft pliers to remove the

lifter stopper (Special tool).
« Apply cranking 2-3 times.

- Confirm that the valve clearance is within the standard.
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_ CYLINDER HEAD

Water temperature or Taper plug
1 20-29 12.0-3.0} ‘ :
“Thermal transmittor [©] 7.8-12 {0.8-1.2}
f his text.(10 bolt . -
B[] Refer to this text.(10 bolts) € Copper washer ‘
H Water temperature or Straight plug

Water connector

r 7 [P)20-29 2.03.0)

Washer

(2]

6.3-8.3 {0.64-0.85} (3 Bolts)

6.3-8.3
H{O.&-G.Bs)
Cylinder head assembly (2 Bolts)
B Rovvmsol pors S g tyinr s sune t
El: N-m {kg-m} ' EMG0095D
Removal

1. Remove the (-) terminal of the battery.

2. Drain coolant. . .

3. Remove the rubber blind cap from the water-inlet pipe to drain cool-
ant inside the cylinder biock.

Reference: The water drain plug is not provided on the cylinder block.
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CYLINDER HEAD

Engine front C:]

EMGO176D

Engine front <;J

EMGO01770

“

Removal (Continued)

4. Remove the air cleaner assembly. Refer to “Air Cleaner".

5. Remove the carburetor,

6. Remove the fuel hose.

‘7. Remove the intake manifold. Refer to “Intake Manifold".

8. Remove the exhaust manifold. Refer to "Exhaust Manifold".

9. Remove the rocker cover. Refer to "Rocker Cover®.

10. Remove the upper timing chain from the camshaft sprocket. Refer
to "Upper Timing Chain®,

11. Remove the bolts on the idler shaft. Refer to "Upper Timing Chain".

12. Remove the camshaft. Refer to "Camshaft".

13. Remove the water outlet, thermostat housing, and water inlet pipe.
Refer to “LC edition: Thermostat, Water Outlet, Water Inlet".

14. Remove the auxiliary bolts, A and B, on the cylinder head.

15. Loosen the fitting bolts in the order of numbers illustarated in th
left to remove the cylinder head.

16. Remove the cylinder head gasket.
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CYLINDER HEAD | CG Seriggl

Front cover

Dowel pin aligning position

. Installation
1. Take away any oil, fur, gasket, fluid gasket, carbon, etc. from the cyl-
inder head and cylinder block using a scraper.

2. Apply engine oil to the idler shaft to insert into the idler sprocket
from the back.

* When installing, direct the knock pin hole upward.
Precaution: Note that the idler shaft cannot be installed after the cylin-
der head installed due to interference.

4. Install the cylinder head gasket.

*'Before installation, apply fluid gasket (KP510 00150 or equivalent) to
the joint parts of the front cover and cylinder block.

* Instali the dowel pins in the cylinder block.

* Replace the gasket with new one.

+ Check the fitting surfaces of the gasket for any adhered of oil, water,
extraneous matter, etc.

* Install the gasket without giving any damage.

5. Install the cylinder head to the cylinder block.
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CYLINDER HEAD

Cylinder head side

EMA04490

Engine front @

EMGO176D

Installation (Continued)
6. Place the bolts on the cylinder head.
* Face the washers with no chamfering side to cylinder head to install.

* When tightening the bolts on the cylinder head, apply the angle tight-
ening as mentioned below.

* Apply engine oil to the thread and seating surface on each bolt.

+ Tighten in the following manner in the order illustrated in the left.

(1) Tighten with 39N-m {4.0kg-m}.

(2) Tighten with 74-83N-m {7.5-8.5kg-m}.

(3) Loosen to ON-m {Okg-m]}.

(4) Tighten 30-40N-m {3.1-4.1kg-m}.

(5) Tighten uo to the angle of 60°-65".

- The angle in {5) is confirmed using the angle wrench (Special tool) or

the protractor.
Precaution: Visual judgement should not be made for confirming the

7. Install the auxiliary bolts on the cylinder head.

- Pay attention to misassembling due to different bolt length depend-
ing on the fitting position.

Bolt A M6X20mm (3)

Bolt B M6X25mm (2)

Tightening torque N-m {kg-m}: 6.3-8.3 {0.64-0.85}

8. After this, install in the reverse order of removal.
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CYLINDER HEAD

- aons

Valve {Intake) \&

: Engine oil

: Fluid gasket

! Not-reusable parts
¢ N-m {kg-m}

Val liet
alve collet ——.g 2
Valve spring retainer —-—-@

Valve spring——"a

Valve spring seat

N D Valve oil seal

Cylinder head

Valve guide

Valve seat

Valve (Exhaust)

EMGO0001!

Disassembly
1. Remove the water outlet. Refer to "LC edition®.
2. Remove the spark plug using the plug wrench.

3. Remove the valve.

* Remove the valve collet using the valve spring compressor (Special
tool). - _

+ Remove the valve spring retainer, valve spring, and valve spring
seat.

* Pull out the valves.

KV101 07902

4. Remove the valve oil seal using the valve oil seal puller (Special

tool).

EMG0003D
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CYLINDER HEAD

Straight gauge

EMG0004D

Zd

EMGO0213D

inspection
Cylinder Head Strain
- Take away any oil, fur, Gasket, Sealant, carbon, etc.

« Measure strain on the bottom surface of the cylinder head at several

EMAQ4790D

positions in 6 directions each.

Limit (mm): 0.1

* When the strain exceeds the limit, correct with the surface grinder.

* In case of extremely larger strain, replace the cylinder head.

Valve dimension

- Measure the dimensions of each part using a micrometer or other.

Standard
Item Intake Exhaust
a(mm) 95.50 - 96.00 95.57 - 96.07
b{mm) 21-28 23-3.0
c(mm) 1 -—
¢ D 27.40 - 27.60 22.40-22.60
éd 5.465 - 5.480 5.445 - 5.460
a(’) 45°15' - 457 45' -—
Correction

+ Correction of the valve face is made with the valve surface grinder.

» Correction of the stem end surface is made with an oilstone.

- Correction should be limited to a minimum. And replace those which

exceed the limit with new one.

Correction Limit

Intake valve

Exhaust valve

Item
Face thickness (mm): 0.6 -
Correction reserve at the stem end surface (mm): 0.2 -—

- When exceeding the limit, replace the valve with new one.
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CYLINDER HEAD |

Valve guide

11.6£0.1mm

Inspection (Continued)
Valve Guide Clearance
* Put out the valve about 15mm as illustrated, and swing it in the direc-
tion of the dial gauge to read the needle stroke of the dial gauge.
* The clearance is 1/2 needle stroke of the dial gauge.
Standard (mm): Intake 0.020-0.050
Exhaust 0.040-0.070
Limit (mm): Intake 0.110
Exhaust 0.130
* When exceeding the limit, replace the valve or valve guide.
Replacement Of The Valve Guide
1. Remove the valve guide. . o
* Hit the valve guide lightly from the combustion chamber side using
the valve guide mover (Special tool) to pull out.

2. Install the valve guide.
AE When the valve guide removed, replace with an over size valve guide.
(0.2mm over size valve guide is available)

(1) Perform reaming operation of the hole diameter on the cylinder head
using a reamer.

Reamed inner diameter; Standard (mm): Intake 9.685-9.696
Exhaust 9.685-9.696

(2) Heat the cylinder head complete to 110-120°C with an oil heater.

(3) Press-fit the valve guide from the camshaft side using the valve guide
lift (Special tool).

+ Perform this after sufficiently cooling the valve guide by dry ice.

* Refer to the illustration in the left for the fitted dimension of the valve
guide.
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CYLINDER HEAD

0.K.

N.G.

N.G.
EMA0487D

6.25+0.1

EMG0010D

Inspection (Continued)
(4) Perform reaming operation of the press-fitted valve guide using a
reamer.
Reamed inner diameter; standard (mm): Intake 5.500-5.515
Exhaust 5.500-5.515

Valve Seat Airtightness

» Confirm that the valve guide clearance is within the standard.

* Apply the Daikator PL-1 to both seating surfaces of the valve seat and
valve face to check the situation of airtightness.

* When the ring width is larger, or any failure is found on the ring pat-
tern, replace whichever the valve seat or valve, or grind both to per-
form fitting operation of the valve with compound.

Replacement Of TheValve Seat

* Remove the valve seat.

- Perform cutting operation of the valve seat to make it thin.

2. Install the valve seat.

* When the valve seat removed, replace with an over size valve seat.

* 0.5mm over size valve seat is available.

(1) Finish the valve seat fitting part of the cylinder head as illustrated in
the left.

(2) Sufficiently cool the valve seat with dry ice. Heat the cylinder head
to about 110-120°C in an oil tank. Then, press-fit using the valve seat
drift (Special tool).
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CYLINDER HEAD

Intake side Exhaust side
30° 1.26
1.06 -
1.34 1.54
80° 6.9 . |Isss
1
©254+0.1 @© 22.11+0.1
@ 27.1%0.1 ©238+0.1
©28.8+0.1 (Cutter diameter)
(Cutter diameter)
EMG0013D
Try square
Contact EMA0480D0

EMAQ481D

EMG0014D

Inspection (Continued)

3) Finish to the standard using the valve seat cutter or valve seat grinder.

Precaution: When using the valve seat cutter, tightly grip the cutter to
press it against the seating surface all around, then cut at
a stretch. If the cutter is badly pressed, or placed several
times, it is feared that the valve seat may be stepped.

(4) When correcting the valve seat, finish it to the dimension illustrated
in the left.

(5) Perform fitting operation of the valve with compound, and confirm
the ring pattern.

Valve Spring Squareness

* Place the try square against the valve spring. Turn the spring to mea-
sure the maximum clearance between the try square and the spring
as illustrated in the left.

Limit (mm): 1.8

* When exceeding the limit, replace the valve spring with new one.

Valve Spring Free Length, Compression Load

- Measurement is made using the valve spring tester.

Free length (mm} 41.2

Compression load (kg) 16.0
32.82

Green or yellow

When installed

Length when compressed (mm)

Identification paint

Assembly

1. Install the valve oil seal.

- Install using valve oil seal drift (Special tool).

* When installing, apply engine oil to the fitting part of the valve guide
and the seal lip part.

* The removed valve oil seal is not reusable.

» Knock into the dimension illustrated in the left.
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CYLINDER HEAD

Assembly (Continued)

2. Install the valve.

- Apply engine oil to the stem part to install.
3. Install the valve spring.

* Install the valve spring seat.

* Install the valve spring with the small pitch side (With the identifica-
tion paint) downward.

Identification paint
4. Install the valve spring retainer.

Cylinder head EMNO8160

5. Install the valve collet.
* Perform this using the valve spring compressor (Special tool).
+ After the valve collet assembled, lightly hit the stem end surface with
a plastic hammer to confirm the fitting condition.
6. Install the spark plug using a plug wrench.
Tightening torque (N-m {kg-m}): 20-29 {2-3}

7. Take away any fluid gasket adhered on the water outlet with the
scraper.

* Take away any fluid gasket from the groove part, too.

* Wipe the fitting surface with white gasoline.

8. Apply 2.0 ¢ -3.0mm ¢ of fluid gasket (KP510 00150 or equivalent) to
the position illustrated in the left without break.
+ After fluid gasket applied, install within 5 minutes.
+ After the water outlet installed, leave more than 30 minutes to oper-
ate.
9. Tighten the fitting bolts.
Tightening torque N-m {kg-m}: 6.3-8.3 {0.64-0.85)

+ After engine warmed up, check for water leak.

LCG0023D

EM — 55



CYLINDER BLOCK R [ cG series]

Precaution On Operation

1. When Disassembling

(1) Use proper tool and well-fitted tool as the need arises, and avoid
unjust operation taking notice of safety.

(2) For joint surfaces and sliding surfaces, be careful enough so as not
to damage surface accuracy.

(3) In order to research failure and to assemble securely, put the disas-
sembled parts in order, e.g., by putting a mark.

(4) Loosening order of the bolts and nuts should be made, in principle,
from outside in diagonal direction. If any special order is prescribed,
obey it.

2. When Inspecting, Correcting, And Replacing

+ Comply with inspection procedure. Upon checking parts sufficiently,
correct or replace. The similar insp}action should be applied to the
renewed parts, and if necessary, replace.

3. When Assembling

(1) When tightening the bolts and nuts with a specified torque, be sure
to use the torque wrench or angle wrench.

(2) Tightening order of the bolts and nuts should be made, in principle,
from center to outside in diagonal direction. Tightening operation
should be parted into 2-3 times to gradually tighten. If any special
order is prescribed, obey it.

(3) Replace gasket, packing, oil seal, O-ring with new one.

(4) Each removed parts should sufficiently be flushed, cleaned, air-
blowed. Specially, oil passages and coolant passages should be kept
without any clog.

(5) Be careful not to damage sliding surfaces and joint surfaces, and
completely take away any extraneous matter, waste thread of rag,

etc. Sufficiently apply oil to sliding surfaces to assemble.
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CYLINDER BLOCK

Cylinder block

3 6.3~8.3 {0.64 ~0.85}

QD Rear oil seal

Rear oil seal retainer

Piston ring

N Piston pin

(283 ~93 i8.5 ~9.5!

I} Connecting rod
W} Connecting rod Flywheel

M bearing

Semicircular key ﬁ
HYSIL
- I} Main bearing

Rear plate

Connecting rod cap Integrated type main bearing cap

Crankshaft ﬁ

I Connecting rod nut.
[@ Refer to this text.

Main bearing cap bolt (10 bolts).
. Fluid gasket

. Engine oil
: Not-reusable parts
» N-m {kg-m}

[CRefer to this text.

gon0

EMG00170
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CYLINDER BLOCK

Disassembly

1. Remove the alternator. Refer to "EL edition".

2. Install the engine assembly on the engine stand in the following
manner.

(1) Install the engine sub-attachment (Special tool) and engine attach-
ment (Special tool) on the fitting holes illustrated in the left.

X Kig
Bolt (4) ﬁ
[GJ25~34 (26~3.5} KV101 06500
3: N-m {kg-m} EMG00190

(2} Install the front and rear slinger.

Tightening torque N-m {kg-m}: 11-14 {1.1-1.4}

ey
— Front slinger >\ Rear slinger b_é

T~ !:ga')zw
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CYLINDER BLOCK

Disassembly (Continued)

(3) Hang the engine assembly to install in the engine stand (Special
tool).

EMG0021D0

3. Remove the water piping. Refer to "LC edition: Thermostat Water
Piping".

4. Remove the intake manifold and exhaust mani:fold._Refer to “Intake
Manifold and Exhaust Manifold".

5. Remove the cylinder head. Refer to "Cylinder Head".

6. Remove the oil filter and oil pan. Referto "LC edition: Engine Lubrica-
tion System and Oil Pan”. ] ‘

7. Remove the front cover and oil strainer. Refe.r to "Lower Timing Chain®
and "LC edition: Qil Pump, Oil Strainer'.

8. Remove the flywheel.
- Fix it with the stopper plate (Special tool) so that the crankshaft does

not turn. Loosen the fitting bolts diagonaliy to remove.

EMG0022D
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CYLINDER BLOCK

(-) screwdriver

EMG0023D

EMG0024D

Piston ring
expander

EMN0B44D

KvV101 16610

KV101 16620
ST1304 0000

EMG0027D

Disassembly (Continued)
9. Remove the rear oil seal retainer.
* Insert a screwdriver between the main bearing cap and rear oil seal

retainer to remove the rear oil seal retainer.

10. When the rear oil seal is needed to be replaced, remove in the fol-
lowing manner.

* Remove the rear oil seal using a screwdriver.

Precaution: Do not give any damage on the rear oil seal retainer.

11. Remove the piston with connecting rod assembly.

* Position the connecting rod to be removed to BDC (Bottom Dead Cen-
ter).

* Remove the connecting rod cap. Push out the connecting rod assem-
bly in the cylinder head side with a hammer handle to remove it. ‘

* Before loosening the nuts of the connecting rod, check the side clear-

12. Remove the piston ring using the piston ring expander (Conven-
tional tool).

Precaution: - Remove the piston ring without giving any damage.

* Be careful not to open the piston ring too wide to avoid
broken problem.

13. Remove the piston rin.
* Pull out the piston pin using the piston pin press stand (Special tool).
Precaution: The piston and connecting rod are tight-fitted. Pull them

out without giving any damage.
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CYLINDER BLOCK

~¢

==

Integrated type main':

LA/ ~bearing cap

Plastic hammer
e

A 1l emcoozeo

* A

.k\/’
/ \S>_ EMG0026D

NN M

Disassembly (Continued)

14. Remove the bolts on the integrated type main bearing cap.

15. Lightly hit the integrated type main bearing cap several places with
a plastic hammer to remove.

Precaution: Do not drop the main bearing and thrust bearing to re-

move.

16. Remove the crankshaft.

17. Remove the main bearing from the cylinder block and the integrated
type main bearing cap.

Precaution: Confirm the fitting positions, and keep them so as not to

mix up.

18. Remove the baffle plate.
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CYLINDER BLOCK

)

Inside micrometer

EMD0223D

Micrometer

EMNO8S51D

Inspection
Crankshaft side clearance

* When bringing the crankshaft in front and behind, measure clearance
between the thrust bearing and the crankshaft arm with a dial gauge.
Standard (mm): 0.06-0.26 |
Limit (mm):0.3
* When exceeding the limit, replace the thrust bearing with new one to
measure the clearance again. When exceeding the limit again, re-
place the crankshaft with new one.
Connecting rod side clearance
- Measure the side clearance between the connecting rod and the crank-
shaft arm using a thickness gauge.
Standard (mm): 0.050-0.420
Limit (mm): 0.50

Clearance between the piston and the piston pin
Hole diameter for the piston pin

* Measure the inner diameter of the piston pin hole using an inside
micrometer.

Standard (mm): CG13 18.003-18.012

Outer diameter of the piston pin

* Measure the outer diameter of the piston pin using a micrometer.
Standard (mm): 17.995-18.000

Calculation of the clearance between the piston and piston pin
+ Calculate the clearance of the piston pin from the outer diameter of
the piston pin and the hole diameter of the piston.
[Clearance of the piston pin] = [Hole diameter of the piston] - [Outer diameter of the piston pin]
Standard (mm) at normal temperature (20C): CG13 0.008-0.012
Limit (mm) at normal temperature (20C): CG13 0.028
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CYLINDER BLOCK

Front mark
)
\
448
Y
Piston grade
{No.1-No.3)

EMG00300

Thickness gauge

EMDO0226D

Piston

Press into

Piston ring

Measuring
position

Thickness gaua-e

Thickness gauge

EMN0856D

Inspection (Continued)

* When the clearance exceeds the limit, replace the piston with one of

the same grade No.

Piston ring side clearance

* Measure clearance between the piston ring and the groove of the

piston ring using a thickness gauge.

Standard (mm): Top ring

0.040-0.080

Second ring 0.030-0.070

Oil ring

0.015-0.185

Top ring and second ring; limit (mm): 0.1

* When exceeding the standard, replace both piston and piston ring

assembly or one of whichever.

Piston ring gap

- Confirm that the inner diameter of the cylinder bore is within the
standard. Refer to "Measurement of Cylinder Inner Diameter".

- Press the piston ring into the cylinder bore to its middle position by
pushing the piston head, and measure the gap.

Standard (mm):Top ring
Second ring
Qil ring

Limit (mm): Top ring

Second ring

Oil ring

0.18-0.28
0.30-0.45
0.20-0.60
0.37
0.54
0.69

* When exceeding the limit, replace the piston ring with new one.

Bend and twist of the connecting rod

» Check using the connecting rod aligner.

Item Limit {(mm)
Bend (At 100mm distance) 0.15
Twist (At 100mm distance) 0.30

* When exceeding the limit, replace the connecting rod assembly with

new one.
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CYLINDER BLOCK

Inside micrometer

EMD0228D

Inside micrometer

EMDO0229D

EMNOSS1D

Scraper

Inspection (Continued)

Big end diameter of the connecting rod

* Install the connecting rod cap without the connecting rod bearing.
After tightening the nuts on the connecting rod with the prescribed

torque, measure the inner diameter of the connecting rod big end

using an inside micrometer.
Standard (mm): 43.000-43.013

* When exceeding the standard, replace the connecting rod with new
one.

Oil clearance of the connecting rod small end
Inner diameter of the connecting rod small end

* Measure the inner diameter of the small end using an inside microme-
ter.

Standard (mm): 17.962-17.978

Outer diameter of the piston pin
* Measure the outer diameter of the piston pin using a micrometer.
Standard (mm): 17.995-18.000 '

Calculation of the oil clearance in the connecting rod small end
= Calculate the oil clearance in the connecting rod small end from the
outer diameter of the piston pin and the inner diameter of the con-
necting rod small end.
[Oil clearance in the connecting rod small end] = [Inner diameter of the connecting rod small end] - [Outer diameter of the prston pin)
Standard (mm): (-)0.017-(-)0.038
* When exceeding the standard, replace both the connecting rod and

the piston or one of whichever.

Strain on the upper surface of the cylinder block
- Completely take away any fluid gasket adhered on the surface of the

cylinder block using a scraper. Take away any oil, fur, carbon, etc.
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CYLINDER BLOCK

G% Straight gauge

Bore gauge

EMG0038D

direction

Unit: mm

Bore measuring U
(@)

EMGO0039D

Micrometer

EMD0224D

Inspection (Continued)
- Measure strain on the upper surface of the cylinder block at several
places in 6 directions each.
Limit (mm): 0.1
* When exceeding the limit, correct it with the surface grinder.

+ If impossible to correct, replace the cylinder block with new one.

Inner diameter of the main bearing housing
* Without installing the main bearing, install the integrated type main
bearing cap. Tighten the fitting bolts with the prescribed torque.
- Measure the inner diameter of the main bearing housing using a bore
gauge.
Standard (mm): 49.000-49.016
- When exceeding the standard, replace the cylinder block and main

bearing cap assembly with new ones.

Clearance between the piston and the cylinder bore
Diameter of the cylinder bore
* Measure the inner diameter of the cylinder bore in 2 directions (X, Y)
at 3 heights (A, B, C) each, in 6 positions in total using a bore gauge.
Cylinder inner diameter; Standard (mm): 71.000-71.030
Wear limit (mm): 0.2
Ellipse limit (mm)(Difference of medians at X and Y): 0.015

Taper limit (mm)|(Difference of measurements at A and C): 0.010

* When exceeding the limit, or when any damage or burnt-out found
on the cylinder wall, perform honing or boring operation.

 For the over size piston, 0.2 OS (0.2mm Over Size) is available. When
using the over size, perform honing operation of the cylinder bore so
that the clearance between the piston and cylinder comes within
0.010mm-0.030mm. And, use the piston ring suitable to the over size

piston.

Outer diameter of the piston
* Measure the outer diameter of the piston in its skirt using a microme-

ter.

Measuring position: Within 42mm from the top surface of the piston
Standard (mm): 70.980-71.010
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Piston grade number
(1,2,3)

Cylinder bore grade
number (1, 2, 3)
(No.1-No.4 cylinder from
the left)

Micrometer

EMD0234D

Taper - D—Q@
Ellips : @—®
EMD02330

Inspection (Continued)
Calculation of the clearance between the piston and cylinder bore
+ Calculate from the outer diameter of the piston skirt and the inner
diameter of the cylinder bore (X direction, B position).
(Clearance) = (Inner diameter of the cylinder bore) - (Outer diameter of
the piston skirt) .
Standard (mm) at normal temperature (20C): 0.010-0.030
Limit (mm) at normal temperature (20C): 0.060
- When exceeding the limit, refer the inner diameter of the cylinder

bore to the following table, and select the piston of the same grade.

{mm)
Grade No. inner diameter of the cylinder bore | Outer diameter of the piston
1 71.000/81.010 70.980/70.990
2 71.010/71.020 70.990/71.000
3 71.020/71.030 71.000/71.010

Reference: When new cylinder block is used, refer to the bore grade
mark on the bottom surface of the cylinder block at rear side,
then select the piston of the same grade.

Diameter of the crankshaft journal
* Measure the outer diameter of the journal using a micrometer.
Standard (mm):44.954-44.970

Diameter of the crankshaft pin

* Measure the outer diameter of the pin using a Micrometer.
Standard (mm): 39.961-39.974

Ellipse and taper of the crankshaft

« Measure each journal and pin in 4 places in total illustrated in the left
using a micrometer.

* Ellipse is shown by the dimensional difference in A and B directions
at 1 and 2 positions.

* Taper is shown by the dimensional difference in 1 and 2 positions at A
and B directions.

Limit (mm): 0.005
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Dial gauge

Inside micrometer

EMD0228D

» -~ |

aEitinuge J
/I J I ,7

/~\ EMG0041D

-— .- x . - ~ R

Inspection (Continued)
Bend of the crankshaft
» Provide a V-block on the surface plate, and support the crankshaft in
both end journals.
+ Set a dial gauge perpendicularly on the No.3 journal.
- Turn the crankshaft to read the needle stroke of the dial gauge.
= The bend is 1/2 needle stroke.
Limit (mm): 0.05

* When exceeding the limit, replace the crankshaft with new one.

Oil clearance of the connecting rod bearing

Method by measurement

- Install the connecting rod bearings on the connecting rod and con-
necting rod cap. After tightening the nuts on the connecting rod with
the prescribed torque, measure the inner diameter of the connecting
rod bearing using an inside micrometer.

+ Calculate the oil clearance of the connecting rod bearing from the
inner diameter of the connecting rod bearing and the outer diameter
of the crankshaft pin.

(il clearance] = [Inner diameter of the connecting rod bearing] - [Quter diameter of the crankshaft pin]
Standard (mm): 0.010-0.044

Limit (mm): 0.064

Method by PlasitiGauge

* Finely wipe out any oil, dust on the surfaces of the crankshaft pins
and each bearing.

* Cut a PlasitiGauge a little shorter than the bearing width. Put it in the
direction of the crankshaft width keeping away from the oil hole.

+ Assemble the connecting rod bearing to the connecting rod cap, and
tighten the nuts on the connecting rod with the prescribed torque.

Precaution: Absolutely do not turn the crankshaft.

* Remove the connecting rod cap with the bearing, and measure the
width of the PlasitiGauge using the scale provided inside the sack of
the PlasitiGauge.

Precaution: Standard, limit and how to deal with the case of exceeding

the limit are quite the same as "Method by measurement"

mentioned above.

EM — 67



CYLINDER BLOCK |

CG13DE:R1.5.All pins

gl

R2.3~R2.7
All journals

— 11

EMG0214D

Inspection (Continued)

Manner of using under size bearing

* When the oil clearance does not come within the standard with the
standard size connecting rod bearing, use the under size bearing.

* When using the under size bearing, measure the inner diameter of
the bearing with the bearing installed. Then, grind the pin so that the
oil clearance comes within the prescribed.

Table of the under size bearing

{mm)
Size Thickness
STD 1.504-1.508
US 0.25 1.629-1.633

Precaution: When grinding the crankshaft pin to use the under size
bearing, do not damage the fillets R.

Oil clearance of the main bearing

Method by measurement

* Install the main bearings to the cylinder block and the bearing cap.
With the bolts on the bearing cap tightened with the prescribed torque,
measure the inner diameter of the main bearing.

* Calculate the oil clearance from the inner diameter of the main bear-
ing and the outer diameter of the crankshaft journal.

[0il clearance]AA{Inner diameter of the bearinglAl[Outer diameter of the crankshaft journal]
Standard (mm): 0.022-0.038
Limit (mm): 0.05

Method by PlasitiGauge

* Finely wipe out any oil and dust on the crankshaft journals and the
surfaces of each bearing.

* Cut a PlasitiGauge a little shorter than the bearing width, and place it
in the direction of the crankshaft pin width keeping away from the oil
hole.

+ Tighten the bolts on the main bearing with the prescribed torque.

Precaution: Absolutely do not turn the crankshaft.

* Remove the bearing cap with the bearing. Measure the width of
PlasitiGauge with the scale provided inside the sack of the
PlasitiGauge.

Precaution: Standard, limit and how to deal with the case of exceeding

the limit are the same as "Method by measurement" men-
tioned above.
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Inspection (Continued)

Selective fitting of the main bearing

* When exceeding the standard, apply the outer diameter of the jour-
nal measured in the inspection of the crankshaft and the inner diam-
eter of the main bearing housing measured in the inspection of the
main bearing to the table for selective fitting of the main bearing to
select the main bearing.

Table for selective fitting

(mm)
Inner diameter of the ) 49.004 49.008 49.012 49.016
cylinder block bearing housing 49000 49.004 49.008 49.012
Diameter of the | Grade No. } 0 1 2 3
crankshaft journal | (Punched mark)

* Bearing grade No. STD O STD 1 STD 2 STD 3
44.970 * Bearing thickness 2.000/2.004 | 2.002/2.006 | 2.004/2.008 | 2.006/2.010
44.966 0 * Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038

* Identification color Black Brown Green Yellow

- Bearing grade No. STD 1 STD 2 STD 3 STD 4
44.966 + Bearing thickness 2.002/2.006 | 2.004/2.008 | 2.006/2.010 | 2.008/2.012
44.962 ! * Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038

- Identification color Brown Green Yellow Blue

* Bearing grade No. STD 2 STD 3 STD 4 STD S
44.962 + Bearing thickness 2.004/2.008 2.006?2.010 2.008/2.012 | 2.010/2.014
44.958 2 + Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038

- Identification color Green Yellow ‘Blue Pink

+ Bearing grade No. STD3 STD4 STDS STD6
44.958 3 * Bearing thickness 2.006/2.010 | 2.008/2.012 | 2.010/2.014 | 2.012/2.016
44.954 - Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038

- Identification color Yellow Blue Pink Purple

Journal diameter. Grade No.(0, 1, 2, 3)
(Counterweight No.1-No.5 from the left)

@ Front

EMG0043D

e
Cylinder bore grade No.(1, 2, 3)
(Cylinder No.1-No.4 from !L\_el left)

’?i%‘
<L
<

aealich
.

N

Bearing housing grade No.(0, 1, 2, 3)
(No.1-No.5 from the left)
S |
Ol /A—x101  guco0aan

— <

Reference: (1) When the crankshaft is new one, apply the punched mark

of the crankshaft journal grade number to the table for se-
lective fitting.

(2) When the cylinder block is new one, apply the punched
mark of the grade number for the housing inner diameter

on the bottom surface of the cylinder block to the table for

selective fitting.

EM — 69



CYLINDER BLOCK o

CG13DE:R1.5 All pin

< R2.3~R2.7 —
All journal

— |EMG0214D

Crush height

EMGO0046D

Inspection (Continued)

Manner of using the under size bearing

* When the oil clearance exceeds the standard with the standard size
main bearing, use the under size bearing.

- When using the under size bearing, measure the inner diameter of
the bearing with the bearing installed. Then grind the pin so that the
oil clearance comes within the prescribed.

Table for the under size bearing

(mm)

Size Thickness
US 0.25 2.129/2.125
Precaution: When grinding the crankshaft journal to use the under size

bearing, do not damage the fillets R.

Crush height of the main bearing

- Tighten the bearing cap with the main bearing installed with the pre-
scribed torque. When the cap removed, the end of the bearing should
stick out.

Standard: The crush height should appear.

Runout of the flywheel

* Measure the runout of the clutch seating surface of the flywheel us-
ing a dial gauge.
Limit (mm): 0.15
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' Baffle plate

Steel net

1
Fitting positions of the thrust

N\
5) %\/‘T’S’i AR\, pg=  beerng

EMGO0049D

EMG00S0D

Assembly
1. Install the baffle plate.
* Apply Three Bond Neji-Lock Super 101K or equivalent to the fitting
bolts. —— e . : ' ‘
Tightening torque N-m {kg-m}: 6.3-8.3 |0.64-0.85)-

2. Install the main bearing and thrust bearing.
(1) Take away any extraneous matter, dust, oil from the bearing fitting
surfaces of the cylinder block and the main bearing cap.

(2} Install the main bearings taking notice of the fitting direction.

* Install the one with an oil hole and a groove to the cylinder block side,
and another without a hole to the main cap side.

* When installing the bearing, apply engihe oil to the bearing surface
only. Do not apply oil to the back surface, but clean sufficiently.

* Align the detent notch of the bearing to install.

+ Confirm that the oil hole of the bearing is well aligned with the one of
the crankshaft complete.

(3} Install the thrust bearings to the housing No.3 of the cylinder block.
» Face the oil groove side on the thrust bearing to the crankshaft arm
side to install.

3. Install the crankshaft to the cylinder block.

4. Install the main bearing caps taking notice of the fitting position.
* The cast arrow indicates the front side.
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Assembly (Continued)

5. Tighten the bolts on the main bearing in the order of numbers illus-

Piston grade No.1-3
Front mark

Cylinder No.1-4

L2

Front

9
e 5 > trated in the left in the following manner.
2 N2 O
s O™
H rJ ﬁ: & | Front
[l N
)
N
o
B T ”_._—-(D ®
b EMG0015D

* Apply engine oil to the thread and seating surface of each bolt.

(1) 25-30N-m {2.5-3.1kg-m}

(2) Tighten to 60°-65".

Precaution: Angle tightening is performed using the angle wrench or a

protractor. '

* After tightening the bolts with the prescribed torque, confirm that the
crankshaft smoothly turns.

+ Decide the side clearance of the crankshaft. Refer to “Inspection of
Crankshaft Side Clearance”.

6. Assemble the piston into the connecting rod.

(1) Align the cast mark of the connecting rod with the front mark of the

piston to assemble.

EMG0052D
{2) Press-fit the piston pin using the piston pin press stand (Special
KV101 16610 tool).
Precaution: Because the piston is tight-fitted with the connecting rod,
KV101 16620 press-fit so as not to give any damage.
ST1304 0000
—
EMG0027D

Punched mark 7. Install the piston pin using the piston ring expander.

- -“, : .
= \ oil i - Install so that the punched mark at the end of the piston ring faces

il ring
expander Top ring end upward (Punched mark on the second ring only).
QOil ring end
. = Upper rail - Position the end of the piston rings as illustrated in the left to install.
ront mark
\\ Precaution: Be careful enough not to give any damage to the piston.
y Oil ring
Second ring end Lower rail end
EMDO255D
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Align notches.

@

The cylinder number is
punched.
EMG0056D

Assembly (Continued)

8. Install the connecting rod bearings on the connecting rod and the
connecting rod cap.

= When installing the connecting rod bearings, apply engine oil to the

bearing surface only. Do not apply to the back surface, but sufficiently
clean.

= Align the detent notches on the connecting rod bearing to install.

9. Install the piston into the connecting rod assembly.

(1) Position the crankshaft pin to BDC.

(2) Apply a bit of engine oil to the cylinder bore, crankshaft pin, piston
ring and piston.

(3) Install the piston so that the front mark on the piston head comes to
the front side.

(4) Insert the piston with piston ring assembly into the cylinder bore

using the piston ring compressor (Conventional tool).

10. Install the connecting rod cap.

+ Direct the punched mark of the cylinder number of both connecting
rod and cap to the same direction to install.

11. Tighten the nuts on the connecting rod cap in the following manner.
* Apply engine oil to the bolt thread and the nut seating surface on the
connecting rod to install.

(1) Tighten with 14-16N-m {1.4-1.6kg-m}.

(2) Tighten to 45°-50°".

Precaution: Angle tightening is performed using the angle wrench or a

protractor.

- After tightening the nuts, confirm that the crankshaft smoothly turns.
* Confirm the side clearance of the connecting rod again. Refer to "In-

spection of Connecting Rod Side Clearance”.
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- KV101 05501

EMGO157D

1 N- mikg-m}

\‘_‘—-—- Bolt (3)

Alternator
bracket

\6 ©] 30-40(3.1-4.1}
EMG0061D

Assembly (Continued)
12. Install the rear oil seal.

* Replace the oil seal with new one.

. .*» Knock in with a hammer using the oil seal drift (Special tool).

" Precaution: As grease is applied to the lip all around the oll seal, do not

touch with finger.

13. Install the rear oil seal retainer.

- Take away any fluid gasket using a scraper.

Precaution: Take away any fluid gasket from the'groove, too.
* Wipe the fitting surface with white gasoline.

= Clean the fitting surface on the cylinder block, too.

* Use the tube presser (Special tool). Cut application of fluid gasket
(KP510 00150 or equivalent) in the position illustrated in the left.
» Apply fluid gasket (KP510 00150 or equivalent) to the rear oil seal
retainer in the manner illustrated in the left without break.
= After applying fluid gasket, install within 5 minutes. .
« After installation, leave more than 30 minutes to operate.
Tightening torque N-m {kg-m}: 6.3-8.3 {0.64-0.85}

14. Install the flywheel.

* When installing the bolts, apply engine oil to the thread and flange of
each bolt.

= Tighten the bolts diagonally.
Tightening torque N-m {kg-m}: 83-93 {8.5-9.5}

15. Install the alternator bracket.
Tightening torque N-m {kg-m}: 30-40 {3.1-4.1}
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Assembly (Continued)

16. Install the governor bracket.
Tightening torque N-m {kg-m}: 30-40 {3.1-4.1}

]

=]
)4 A=
w5 G

17. Install the oil filter stud.
« Apply solvent for locking (Three Bond 1301B or equivalent) to the
tightened part of the stud.
Tightening torque N-m {kg-m}: 29-39 {3-4}

i,
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SERVICE DATA

Deflection of the auxiliaries belt

Values For Standard And Adjustment

Compression pressure

(kg/cm2)

CG
Standard
Limit

Difference limit among the cylinders

13.5(350rpm)
11.5(350rpm)
1.0(350rpm)

W/PUMP

Fan belt

When pressed with 10kg force

(mm)
Fan belt
(New one} 9.0-9.8
{(When adjusted) 10.1-11.0
(Repulling Limit) 16.2
Intake, Exhaust (mm)
Strain on the intake manifold: limit 0.1
Strain on the exhaust manifold: limit 0.3
Valve clearance (mm)
Intake: Standard (In hot) 0.33-0.41
Exhaust: Standard (In hot) 0.36-0.44
Camshaft {(mm)
Camshaft bend: Standard 0.02
Cam nose height: Standard CG13 39.850-40.040
Camshaft oil clearance: Standard 0.045-0.086
Camshaft end play: Standard 0.070-0.143
Camshaft sprocket runout: Limit 0.25
Valve lifter clearance: Standard 0.025-0.061
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SERVICE DATA

Values for Standard and Adjustment (continued)

Cylinder Head
«
N
Zd
2D I
c
b
—— a

EMGO0213D

EMAQ04790
Intake side Exhaust side
- 1.26
06~ e
34 5 T4
50° 59 . |565
]
®25.4:0.1 © 22.120.1
@ 27.120.1 ©238:0.1

®©288:0.1

(Cutter diameter)

(Cutter diameter)

EMG0013D!
{mm) (mm)":
Cylinder head strain: Limit 0.1 Reaming dimension for the valve guide inner diameter: Standard
Valve dimension: Standard Intake 5.500-5.515
Intake a 95.50-96.00 Exhaust 5.500-5.515
b 2.1-2.8 Press-fitting dimension of the valve guide: Standard
c 1 Intake 11.5-11.7
D 27.4-27.6 Exhaust 11.5-11.7
d 5.465-5.480 Machining dimension for the valve seat hole (0.5mm OS): Standard
a 45° 15'-45° 45’ Hole inner diameter Intake 29.000-29.016
Exhaust a 95.57-96.07 Exhaust 24.000-24.016
b 2.3-3.0 Hole depth Intake 6.4-6.6
c 1 Exhaust 6.15-6.35
D 22.4-226 Machining dimension for the vaive seat(0.5mm OS): Standard Refer to the
d 5.445-5.460 illustration above.
a 45° 15-45° 45’ Fitting dimension for the valve oil seal: Standard
Valve guide clearance Intake 13.2-13.8
Standard: Intake 0.020-0.050 Exhaust 13.2-13.8
Exhaust 0.040-0.070 Valve face correction: Limit
Limit: ntake 0.110 Intake 0.6
Exhaust 0.130 Exhaust 0.6
Valve guide hole reaming: Standard Valve stem end surface correction: Limit
(0.2mm 0OS) Intake 0.2
Intake 9.685-9.696 Exhaust 0.2
Exhaust 9.685-9.696 Valve spring squareness: Limit ’ 1.8
Free length: Standard 41.2
Length when compressed: Standard 32.82
Compressed load: Standard 16kg
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SERVICE DATA

Cylinder Block

Values for Standard and Adjustment (continuea)

(O
x@ X
- 100 o
Bore measuring —
direction
Taper : O—-Q@
Unit: mm EMG00390 E!lipseezngo-ggpo
{mm) (mm)
Upper surface strain of the cylinder blockLimit Connecting rod side clearance
Limit 0.10 Standard 0.050-0.420
Cylinder bore diameter: Standard 71.000-71.030 Limit 0.50
Cylinder bore wear: Limit 0.2 Connecting rod bend (100mm distance): Limit 0.15%
Cylinder bore ellipse (X-Y): Limit 0.015 Connecting rod twist (100mm distance): Limit 0.30
Cylinder bore taper (A-C): Limit 0.010 Qil clearance of the connecting rod small end
Inner diameter of the main bearing housing Standard -0.017--0.038
Standard 49.000-49.016 Crankshaft side clearance
Bore clearance of the piston and cylinder Standard 0.06-0.26
o ~ Standard 0.010-0.030 Limit 0.30
Limit 0.06 Crankshaft journal outer diameter
Clearance of the piston and piston pin Standard 44.954-44.970
Standard CG13 0.008-0.012 Crankshaft pin outer diameter
Limit 0.028 Standard 39.961-39.974
Piston ring side clearance Crankshaft ellipse
Standard: Top ring 0.040-0.080 Limit: Journal 0.005
Second ring 0.030-0.070 - Pin 0.005
Qil ring 0.015-0.185 Crankshaft taper
Limit: Top ring 0.1 Limit: Journal 0.005
Second ring 0.1 Pin 0.005
Piston ring gap Crankshaft bend: Limit 0.05
Standard: Top ring 0.18-0.28 Main bearing oil clearance
Second ring 0.30-0.45 Standard 0.022-0.038
Oil ring 0.20-0.60 Limit 0.05
Limit: Top ring 0.37 Qil clearance of the connecting rod bearing
Second ring 0.54 Standard 0.010-0.044
Qil ring 0.69 Limit 0.064
Flywheel runout: Limit 0.15
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SERVICE DATA

Front mark

Table For Selective Fitting

Reference: Selective assembly to engine (For factory and service use)\

Piston selection (mm)
) Item 1 2 3
~
Piston grade No.(1-3) . . . 71.010 71.020 71.030
Cylinder inner diameter 21.000 J1.010 J1.020
EMG0030D
Pist di t 70.990 71.000 71.010
iston outer diameter 30.980 J0.990 71.000
Service available parts
Piston assembly including the piston pin is available for
STD 1-3, 0S 0.2.
@ Front
Cylinder bore: Grade No.(1, 2, 3)
{Cylinder No.1-No.4 from the left)
T
.y O
Qgﬂ.
" W e ©
—
UE"-'IE-‘E-E] i BB;ring housi’r:g—:G‘rada No.(0, 1,2, 3)
(Housing No.1-No.5 from the left)
Journal diameter: Grade No.(0,1,2,3) = o
(Journal No.1-5 marked on the counterweight from the left) @\H{ﬂ'—( )
EMG0043D — 1) ,—-\il ﬁl EMG0044D
Main bearing selection
(mm)
Inner diameter of the 3 49.004 49.008 49.012 49.016
cylinder block bearing housing 497000 . 49.004 49.008 49.012
Diameter of the | Grade No. } 0 1 2 3
crankshaft journal | (Punched mark)
« Bearing grade No. STDO STD 1 STD 2 STD 3
44.970 5 + Bearing thickness 2.000/2.004 | 2.002/2.006 | 2.004/2.008 | 2.006/2.010
44.966 - Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038
* Identification color Black Brown Green Yellow
* Bearing grade No. STD1 STD 2 STD 3 STD 4
44.966 ] - Bearing thickness 2.002/2.006 | 2.004/2.008 | 2.006/2.010 | 2.008/2.012
44.962 - Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038
+ Identification color Brown Green Yellow Blue
* Bearing grade No. STD 2 STD 3 STD 4 STD 5
44.962 5 * Bearing thickness 2.004/2.008 | 2.006/2.010 | 2.008/2.012 | 2.010/2.014
44.958 - Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038
* Identification color Green Yellow Blue Pink
* Bearing grade No. STD3 STD4 STD5 STD6
» Bearing thickness 2.006/2.010 2.008/2.012 2.010/2.014 2.012/2.016
44.958 3
44.954 - Oil clearance 0.022-0.038 | 0.022-0.038 | 0.022-0.038 | 0.022-0.038
* Identification color Yellow Blue Pink Purple

Service parts available for STD 0-6,US 0.25
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SERVICE DATA

Carburetor assembly

Tightening Torque
(N-m {kg-m})

Oil pan, Rocker cover

Carburetor assembly fitting bolt

16-21{1.6-2.1}

Intake, Exhaust

Qil pan fitting bolt

Rocker cover fitting bolt

6.3-8.3{0.64-0.85}
2.0-3.9{0.2-0.4}

Intake manifold fitting bolt, nut
Exhaust manifold fitting nut

16-21{1.6-2.1}
18-22{1.8-2.2}

Timing chain

Upper timing chain tensioner fitting bolt
Lower timing chain tensioner fitting bolt
Cylinder head front cover fitting bolt, nut
Crankshaft pulley fitting bolt
Camshaft sprocket fitting bolt
Idler sprocket fitting bolt

6.3-8.3{0.64-0.85}
6.3-8.3{0.64-0.85}
6.3-8.3{0.64-0.85}
132-152{13.5-15.5}
98-127{10-13}
43-58{4.4-5.9}

Air cleaner

Air cleaner case stud
Air cleaner cap nut

6.3-8.3{0.64-0.85}

3.7-5.0{0.38-0.51}

Camshaft

Camshaft bracket fitting bolt

Distributor fitting bolt

(1)2{0.2}
(2)5.9{0.6}
(3)9.0-12{0.92-1.2}
9.1-12{0.93-1.2}

Cylinder head

Cylinder head fitting bolt

Cylinder head auxiliary bolt
Thermal transmittor

Spark plug

Water outlet fitting bolt

(1)39{4}
(2)74-83({7.5-8.5}
(3)0{0}
(4)30-40(3.1-4.1)
(5)60°-65"
6.3-8.3{0.64-0.85}
20-26{2.0-2.7}
20-29{2-3}
6.3-8.3{0.64-0.85}

Cylinder block

Main bearing cap fitting bolt

Connecting rod cap fitting nut

Rear oil seal retainer fitting bolt

Flywheel fitting bolt
Bracket fitting bolt
Oil filter stud

(1)25-30{2.5-3.1}
(2)60°-65°
(1114-16{1.4-1.6}
(2)45°-50°
6.3-8.3{0.64-0.85}
83-93{8.5-9.5}
30-40{3.1-4.1}
29-39(3-4}
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PRECAUTION BEFORE OPERATION

Fluid gasket applied parts

* The following parts are applied with fluid gasket or sealant when in-
stalled. For the application manner, refer to *Main Point of Fluid Gas-
ket Application®, EM edition, Precaution before Operation, and for
applied locations, refer to the text of this section.

Description Fluid gasket, Sealant
Oil pressure switch Three Bond 1201 or equivalent
Water pump
Water outlet KP510 00150
Thermostat housing
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EQUIPMENTS TO BE PREPARED

Special tool

Description

Use

Qil filter wrench
KV101 15801

Removal/replacement: Qil filter

Radiator cap tester
@ EG1765 0000
(@ EG1765 0301

Inspection: Radiator, radiator
cap

Tube presser
WS3993

Application: Fluid gasket

Conventional tool

Description

Use

Straight gauge

Thickness gauge

Micrometer

Inside micrometer

Clearance check: Oil pump
in each part

Oil pressure gauge

Check: Engine oil pressure

Thermometer Check: Thermostat
Sealant

Description Use

Fluid gasket KP510 00150 For sealing

Three Bond 1201 or equivalent

Installation: Qil pressure switch
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ENGINE LUBRICATION SYSTEM |

Qil drop: Two locations
‘.'f
<‘ N

\‘

Camshaft, exhaust

Camshaft, intake

Main gallery

Chain tensioner

Bypass valve, Oil filter \ - : 3 9~

-\

i — SN ' ' R Oil pump
Oil strainer ——

Qil filter element

I

Regulater Relief vaive C: Oil passage
valve (inside the
oil filter) 4mmm Oil gallery
Oil pump Oil filter =< --- Bypass passage
it - -«+—— To the oil pan
Mag'alle Orifice
T dVain Cylinder head
. yiinaer nea
abeanng oil gallery f
Crank Chain imin Chain Idler amsha
shaft| | ‘tensioner cEain tensioner ‘sprocket journal

Connecting rod i i

bearing gre 'mmg@ [T"“'"%hainl lCamshaﬂ1

Connecting
rod

Piston

Valve lifter

i Qil strainerk —] Oil pan l

LCGO031K
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ENGINE LUBRICATION SYSTEM

Should be between this range.

LCAQ063D

—Oil pressure gauge

LCGO00010

Oil quantity

Inspection

- Oil quantity is checked in principle before starting engine. In the case
of having engine started, it is checked after engine stopped to leave
more than 15 minutes.

= Oil quantity should be between the H and L lines of the level gauge.

* Neither white suspension nor remarkable filthiness is allowed in oil.

Oil replacement

Replacement interval

* Replace in the following interval according to the used oil. This stan-
dard is determined intended for normal driving condition. Accord-
ingly, in case of different driving condition, modify it as the need arises.

SE,SF,SG class oil |[Every 1 month or 200 hours

Reference: Nissan genuine SG class "Extra Save X (7.5W 30)" is recom-

mended for engine oil in manintenance service.

Oil quantity (2)
H 3.5
Oil level
L 25
i o Oil only replaced approx. 2.9
Fill up quantity in oil replacement —
Oil, oil filter replaced approx. 3.1

Oil pressure

Inspection

* Check engine oil quantity. Refer to "Oil Quantity Check".

* Remove the oil pressure switch to connect the oil pressure gauge.

- After engine warmed up, oil pressure should change corresponding
to the engine speed as mentioned below.

Engine speed (rpm) 650-750 2,000

Outlet pressure (kg/cm2) CG13 approx. 0.8-1.2 | approx. 3-3.8

Reference: The oil pressure warning lamp turns off at about 0.15kg/
cm2 or more.
- Apply Three Bond 1201 or equivalent to the oil pressure switch on its

thread to install.
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ENGINE LUBRICATION SYSTEM L

Qil filter
Removal

* Remove the oil filter using the oil filter wrench (Special tool).

Precaution: When removing the oil filter, receive fallen oil on rag.

Installation

- Wipe out dust on the joint surface of the cylinder block for the oil
filter, and apply engine oil to the oil seal part all around the new oil
filter.

- Push in the oil filter by hand to touch the cylinder block, then tighten
it with the following torque. _

Oil filter; Tightening torque N-m {kg-m}: 15-21 {1.5-2.1}

Precaution: After starting engine, check oil leak.

Replacement interval
* Periodically replace in the following interval on account of cartridge
type. This standard is determined intended for normal driving condi-

tion. Accordingly, in case of different driving condition, modify it as
the need arises.

When using SE,SF,SG class oil Every 3 months or 600 hours
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OIL PUMP, OIL STRAINER -

n Inner rotor

E : Engine oil
€3 : Not-reusable parts
[© : N-m {kg-m}

N outer rotor

Qil pump cover

Q Gasket o
@ Q 'Washer
Oil strainer
Plug 39-59
LU] {4.0-6.0}

[C) 6.3-8.3 {0.64-0.85} (2 Bolts)

\
|

[C} 3.7-5.0 0.38-0.51) (3 Bolts)

/ {O] 6.3-8.3 {0.64-0.85} (4 Bolts)

I} Regulator valve

Regulator spring

\ 5\
weecn (@D

LCG0003D

Thickness
gauge

Thickness gauge

LCG0026D

Removal

1. Remove the front cover. Refer to "EM edition, Lower Timing Chain*.
2. Remove the oil strainer.

3. Remove the pump cover.

4. Remove the inner rotor and outer rotor.

5. Remove the regulator plug, regulator spring, regulator valve, and
shim.

Inspection
* Visually inspect the inner rotor, outer rotor, and housing for any dam-
age or wear.
* Measure the following clearances by means of the thickness gauge,
straight edge, micrometer, and inside micrometer.
1. Clearance between the outer rotor and housing
Standard (mm): 0.114-0.200
When exceeding the standard, replace with new one.
2. Chip clearance between the outer rotor and inner rotor
Standard (mm): <0.180

When exceeding the standard, replace with new one.

LC —7



OIL PUMP, OIL STRAINER |

Measuring position 3,4 Inspection (Continuéd)

3. Side clearance between the inner rotor and housing
Standard (mm): 0.050-0.090

Straight gauge

When exceeding the standard, replace with new one.
4. Side clearance between the outer rotor and housing
Standard (mm): 0.050-0.110

When exceeding the standard, replace with new one.

Thickness gauge | cG0004D

5. Clearance between the inner rotor and the inro fitting of the housing
Standard (mm): 0.045-0.091
When exceeding the standard, replace with new one.

Reference: The clearance in the measuring position 5 is obtained by
subtracting the measurement of outer diameter (Inner ro-
tor) from the measurement of inner diameter (Housing in
the inro fitting part).

Inside micrometer

LCG00050

Measuring position 5 Micrometer

- Check the sliding surface of the regulator valve and the spring for
anything wrong.

* Measure clearance between the valve and the valve hole.

(Clearance)= D1{Inner diameter: Valve hole)- D2(Outer diameter: Valve)
Standard (mm): 0.040-0.100

When exceeding the standard, replace with new one.

LCG0006D

* When valve opening pressure is unusual, adjust oil pressure by in-

Washer creasing/decreasing the shims.
b Valve opening pressure at 2,000rpm (kg/cm2): 5.2-6.2
f 3‘1im

Regulator valve

LCD0007D
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OIL PUMP, OIL STRAINER

ﬂ inner rotor
ﬂ Outer rotor

Qil pump cover
IB: Engine oil

LCG0007D

LCGO008D

\

|

33 : Not-reusable parts =

Shim
Spring
Regulator valve
€9: Not-reusable parts ~ LCD0007D
@———-—Q Gasket

7
Oil strainer 9

LCG00090

Installation
1. Install the oil pump.
* Assemble the inner rotor and outer rotor to install the pump cover.
Tightening torque N-m {kg-m}: (Screw) 3.7-5.0 {0.38-0.51}
(Bolt) 6.3-8.3 {0.64-0.85}
* When assembling the oil pump, drop 2-3cc of engine oil, then turn
the inner rotor 4-5 times to assemble.

* Install the inner rotor and outer rotor so that both punch marks for
identification appear on the cover side.

2. Install the regulator valve.

- Assemble the regulator valve, spring, and shim, then tighten the plug.

* Apply engine oil to the regulator valve on the housing side to install.

* Replace the washer with new one.
Tightening torque N-m {kg-m}: 39-59 {4-6)

3. Install the front cover.

Refer to "EM edition: Lower Timing Chain®.

4. Install the oil strainer.
* Replace the gasket with new one.

Tightening torque N-m {kg-mj}: 6.3-8.3 (0.64-0.85)
5. After this, install in the reverse order of removal.
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ENGINE COOLING SYSTEM

Precaution on Operation

+ Do not loosen the radiator cap and drain plug when engine is hot.

Radiator Front

) A | Radiator l]
Thermostat housing .
Thermostat Water pump .
- | Water pump | |-The rmostat |

I Cylinder block_l LCarburetor assembly l

“J
Water outlet Thermostat
housing
Inlet pipe
LCGO0032K

Inspection of hoses

Check hoses for any leak, crack, damage, or loose connection.

Inspection of leak from the cooling system (Example)
Check the cooling system for any leak when pressured with the radiator

EGI765 0000
cap tester (Special tool).
Pressure limit: 1.0kg/cm2
Precaution: When using the radiator cap tester (Special tool), be sure
EG1765 0301 to connect the hose adapter, and pay attention to the filler
neck for deformation.

LCAQ0065D

Inspection of the radiator cap (Example)

+ Clean the sealing surface and the vacuum valve part on the rubber
packing of the cap with soft brush.

+ Install the cap to the radiator cap tester (Special tool). When pres-
sured, the valve should operate.

Valve opening pressure by the radiator cap tester: 0.9'%lkg/cm?

0.3

* Further, pull the vacuum valve by finger to check its movement.

EG1765 030!

LCA00660
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ENGINE COOLING SYSTEM

Radiator

Filling coolant (When the radiator installed)
1. Confirm that each hose is securely tightened with the clamp.
2. Fill coolant into the radiator cap to the full mouth with filling speed of

less than 2 ¢ /min (Just like calmly pouring water with kettle).

3. Purge air inside the cooling system by taking rubber hose here and
there by finger.

: :lu] : ll : : ll II : : : : : 1] li Il II : ll ll I[ ]l ]] Il 4. Fill coolant again by the portion for reduction.

TTITTTTITTTTTTTTITTIINT | cacosso 5. Repeat the steps 3 and 4 several times.

6. Start engine.

7. Sufficiently warm up engine until the thermostat opens and coolant
circulates.

8. Stop engine, and wait until engine is cooled.

9. After that, fill coolant again to the full mouth.
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WATER PUMP

Cooling fan Fan spacer

[~ B gasket {0.64-0.85) (4 Boits)
[O): N-m {kg-m}

[C): water pump

[©) 6.3-8.3 {0.64-0.85)
(5 Bolts)

LCG0016D

LCG0017D

Removal :

1. Remove the rubber cap from the water inlet pipe to completely drain
coolant. Refer to “Cylinder Head".

2. Remove the auxiliaries belt.

3. Remove the cooling fan, fan spacer, and water pump pulley.

4. Remove the water pump.

Inspection

* Check the water pump inside and the vane for any remarkable rust or
extraneous matter.

* When turning the water pump by hand, no feeling of play or being
caught is allowed.
Installation
1. Clean the joint surface.
+ Take away any fluid gasket from the joint surface and the groove
using a scraper.
* Wipe the joint surface with white gasoline.
+ Clean the joint surface of the cylinder block side, too.
2. Install the water pump.
= Apply ¢ 2.0-3.0mm of fluid gasket (KP510 00150 or equivalent) to the
water pump without any break using the tube presser {Special tool)
as illustrated in the left.
* Install the water pump within 6 minutes after application.
* After installation, leave it more than 30 minutes to operate.
Tightening torque of the fitting bolts N-m {kg-m}: 6.3-8.3 {0.64-0.85}
3. Install the cooling fan, fan spacer, and water pump pulley.
Tightening torque of the fitting bolts N-m {kg-m}: 6.3-8.3 {0.64-0.85)
4. Install the auxiliaries belt. Refer to "EM edition: Auxiliaries Belt".
5. Fill coolant. Refer to "Filling Coolant®.

6. After engine warmed up, check if any coolant leaks.
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FAN DRIVE BEARING

Fan drive bracket

[©] 6.3-8.3 {0.64-0.85} (3 bolts)

Fan drive bearing

6.3-8.3 {0.64-0.85)
n {2 bolts)

Cooling fan

Fan puliey

Ql
> q : Adjusting bolt

{9 30-40 (3.1-a.1)

{9 N-m (kg-m} [©)6.3-8.3 (0.64-0.85) (2 boits)

Removal

1. Remove the cooling fan.

2. Loosen the fitting bolts on the fan drive bearing and the adjusting
bolt to remove the water pump belt.

3. Remove the fitting bolts and the adjusting bolt from the fan drive

bearing and the fan drive bracket, respectively.

Inspection o _
When the fan drive bearing turned by hand, neither play nor catching is

allowed.

Installation
Installation is performed in the reverse order of the removal.
Precaution: When installing the fan belt, adjust the belt tension.

Refer to "Auxiliaries belt".
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WATER OUTLET, THERMOSTAT, WATER INLET .

TYPEI

Rubber blind cap b
To the carburetor

8
™~
a C)-ring‘/—0

[} 6.3-8.3 {0.64-0.85}
(3 Boits)

/

S {E_J] 16-21{1.6-2.1)

(0] 1.6-1.8 {0.16-0.18}

3 Thermostat housing

Thermostat

n Water outlet

[} 6.3-8.3 {0.64-0.85M3 Bolts)

I3 : Fluid gasket
€3 : Not-reusable parts
[): N-m (kg-m}

[T] 16-21 (1.6-2.1}

Water inlet pipe

Hose

Rubber blind cap
{0.16-0.18}

"
] 1.6-1.8

N

TYPEI

H 16-21 {1.6-2.1}

Water pump &

~.
| !

suction pipe
—1
916-2\1;5-2} Water outlet

Section pipe bracket

@ O-ring

Radiator upper pipe

Radiator upper hose

\
~—{C) 6.3-8.3(0.64-0.85}

LCGO0018D

Removal

1. Remove the rubber blind cap from the water inlet pipe to drain cool-
ant.

2. Remove the radiator hose.

3. Remove the water outlet.
* Insert the handle of a screwdriver into opening, then shake it up and
down to remove.

4. Remove the thermostat.
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WATER OUTLET, THERMOSTAT, WATER INLET

Water inlet pipe
LCG00200

Removal (Continued)
5. Remove the water inlet pipe.
* Remove the water hose.

* Place a saucer to receive coolant.

* Remove the fitting bolts of the thermostat housing side.

LCG0022D
Thread \
Double walled
receptacle
Thermostat
LCAD141D

- Remove the starting motor. Refer to "EL edition".

* Remove the fitting bolts on the water inlet pipe (Cylinder block side).

* Pull out the water inlet pipe from the water pump to remove.

6. Remove the thermostat housing.

* Insert the handle of a screwdriver into opening, then shake it up anc
down to remove.

Inspection of the thermostat

- Hang the thermostat with a piece of thread on its valve, put it ine
water-filled receptacle, then heat stirring.

= The valve opening temperature is the one when the thermostat has
come off from the thread to drop.

Standard
Valve opening temperature {T) Standard 82
Lift at full open (mm/C) Standard >8/95
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WATER OUTLET, THERMOSTAT, WATER INLET

Installation

1. Install the thermostat housing.

- Take away any fluid gasket from the joint surface and the groove
using a scraper.

* Wipe the joint surface with white gasoline.

« Clean the joint surface in the cylinder head side, too.

@ * Apply ¢ 2.0-3.0mm of fluid gasket (KP510 00150 or equivalent) in the
\ position illustrated in the left without any break using the tube presser
) | (Special tool).

220~3.0mm « Assemble the housing within 5 minutes after application, then leave

it more than 30 minutes.

Tightening torque of the fitting bolts N-m {kg-m}: 6.3-8.3 {0.64-0.85}

2. Install the water inlet pipe.

* Replace the O-ring in the water pump side with new one.-
(1) Temporarily tighten B bolt (Cylinder block side).

(2) Temporarily tighten A bolt (Thermostat housing side).
(3) Tighten B bolt with 16-21N-m {1.6-2.1kg-m}.

(4) Tighten A bolt with 16-21N-m {1.6-2.1kg-m}.

‘Water inlet pipe

Q: Not-reusable parts LCG0024D
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WATER OUTLET, THERMOSTAT, WATER INLET [CG Series]

Installation (Continued)
* Install the starting motor.
* Install the water hose.

Jiggle valve 3. Install the thermostat.

* Install it directing the jiggle valve (TOP mark) upward.

LCA0062D
4. Install the water outlet.
- Take away any fluid gasket from the joint surface and the groove
using a scraper.
* Wipe the joint surface with white gasoline.
- Clean the joint surface in the thermostat housing side, too.
* Apply ¢ 2.0-3.0mm of fluid gasket (KP510 00150 or equivalent) in the
positions illustrated in the left without any break using the tube presser
(Special tool).
G}g-g;m + Assemble the water outlet within 5 minutes after application, then
leave it more than 30 minutes.
Tightening torque of the fitting bolts N-m {kg-m}: 6.3-8.3 {0.64-0.85)
LCG0025D0

5. After this, install in the reverse order of removal.

* After engine warmed up, check if any coolant leaks.
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SERVICE DATA

Standard
Oil quantity of engine oil 1)} Oil pump (mm)
H level 3.5 Clearance: Outer rotor housing 0.114-0.200
L level 2.5 Chip clearance: Outer rotor, Inner rotor <0.180
Filling up quantity when oil only replaced | approx. 2.9 Side clearance: Inner rotor housing 0.050-0.090
Filling up quantity when oil filter, oil replaced | approx. 3.1 Side clearance: Outer rotor housing 0.050-0.110
Clearance: Inner rotor housing Inro fitting | 0.045-0.091
LLC density (%) Clearance: Regulator valve 0.040-0.100
Standard 30 Valve opening pressure: Regulator valve 5.2-6.2
Cold region 50
Thermostat (C)
Engine oil pressure (kg/cm?) Valve opening temperature 82
650-750rpm approx. 0.8-1.2
2,000rpm | CG13 approx. 3-3.8
Periodical replacement parts
Periodical replacement parts Application Replacement interval
Engine oil SE,SF,SG class CG13 Every 1 month or 200 hours
Qil filter SE,SF,SG class CG13 Every 3 months or 600 hours
LLC. Every year

* This standard is determined intended for normal driving ¢oadition. Accordingly, in case of different driving condi-
tion, modify it as the need arises.
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ENGINE FUEL &
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SYSTEM OUTLINE

Vacuum Piping |

No. Length(mm) Position
@ 280 From the carburetor to intake manifold
@ 450 From the carburetor to distributor

EF&EC — 2



FUEL PUMP, FUEL STRAINER

Inspection
- Check if any leak from the fuel pump, carburetor, and fuel piping, and
check hoses for damage and loose connection.

= Turn the key switch ON to check any operating noise from the fuel
pump.

In case that noise is heard,

+ If any damages on hose, replace it with new one.

* If the pump does not work, check the electric wiring. If no problem in
the wiring, replace the pump with new one. There are cases of fire on
reused pump, which is, for example, disassembled, due to fuel leak
or other fault. Therefore, absolutely do not disassemble.

Fuel strainer

- No cleaning is needed on account of cartridge type.
* Replacement interval 600 hours
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CARBURETOR

Carburetor
@ Outline

The auto-choke mechanism has been adapted as a standard equipment
to the carburetor for CG engine. Herewith, manual operation was re-
garded unnecessary. B : 5 7_

The auto-choke mechanism is: When starting engine, the choke valve
and throttle valve are automatically set to the valve open correspond-
ing to ambient temperature, and mixture is supplied with air fuel ratio
necessary for engine starting. '

Then, as engine is warmed, while the choke valve automatically opens,
the throttle valve closes. Thus, it is the choke mechanism that the valve
operation is automatically managed corresponding to the situation of
engine warming up. This auto-choke mechanism adapts the hot water

wax method in which hot water is used as heat source for warming the
wax. ' '

Auto-choke:
Hot water OUT

Auto-choke: Hot water IN

Idle adjusting screw

Throttle adjusting screw (TAS)

EF&EC — 4



CARBURETOR

Choke valve

Slow air bleed No.1"

Accelerating pump jet

Choke breaker

Main air bleed
Slow air bleed No.2
Slow jet

Power piston

Accelerating pump I

O

Small venturi

Large venturi

Main jet
Power valve

Power jet

Economizer jet

Mixture adjusting screw Ja

Throttle valve

Float

Fuel cut solenoid
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CARBURETOR

Auto-choke mechanism

The wax type full auto-choke is adapted.

This is the mechanism that senses the situation of engine warming up with a wax cylinder through engine coolant.

Then strong force of the wax moves the choke lever, which turns the pinion through the gear mechanism of the choke

lever. And spring force of the Strangler spring (Torsion spring), that is, closing force of the choke valve, automatically
controls the choke valve to the best suited valve open.

And, the choke lever unified with the fast idle cam controls fast idle by the wax at the same time.

Choke lever

5
1
i
1
]

Fast idle cam

-

-
’

]
[ Sp—

—————p——

)
et/
! )
U
R

\
!

Choke valve

W

Strangler spring

Pinion gear

When starting in cold

-1 I
1| AN |
\ e f’
1
| w o |
Wax return spring : L2 :
e/
] |
]
P |
’ ]
I
O 1
¢\ /
e R L,
/ o e e
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[ ~ \Q
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’
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1 !
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O N\
AN~ 3
o )
i | |
| Hp——

Wax

When engine warmed up

LE4-El114 LE4-EIIS

When starting in cold, the wax is shrinked due to low coolant temperature, and the choke lever is pressed against the

wax by force of the wax return spring. Because of this, the choke valve is kept in fully closed condition through the rack

and pinion gear.

As engine warming up goes forward and the wax gets longer, the pinion gear is turned by the rack gear, then closing

force of the choke valve gets weaker by the Strangler spring, and the choke valve opens to the valve open correspond-

ing to the coolant temperature. After engine warmed up, the wax gets further longer, and the choke valve fully opens.

In this way, the mechanism is devised to supply mixture adjusted to the warming up condition of engine.
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CARBURETOR

@ Choke breaker
Diaphragm type choke breaker is adapted.
When engine is cold and after engine started, if the choke valve is kept in the fully closed condition, mixture becomes

too rich. In order to avoid this, the mechanism opens the choke valve to a specific valve open immediately after starting.

Choke valve - - - - - Diaphragm

Choke breaker

e M e

———I I—— Jet

LE4-EII6

Immediately after starting, vacuum pressure is generated in the intake manifoid, and this vacuum pressure activates
the diaphragm of the choke breaker to forcibly open the choke valve to a specific valve open, then it is avoided that

mixture becomes too rich. Further, a jet is placed between the intake manifold and the choke breaker to avoid the choke
valve to suddenly open.
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CARBURETOR

Bl Unloader mechanism

When accelerating in cold, if the choke valve is closed, mixture Choke valve
becomes too rich. To avoid this, when the throttle valve is fully
opened, this mechanism slightly opens the choke valve forcibly.

Rod

When accelerating in cold, while the throttle valve is fully opened,
the unloader lever operates, then the choke valve is slightly opened

- ————

forcibly through the rod, and it is avoided that mixture becomes

Ay
~

too rich.

When the throttle valve is closed, the choke valve returns to the

original valve open.

e o e o

[
]

B Fast idle mechanism
Fast idle mechanism provides functions to assist starting by slightly open the throttle valve when the choke valve is

fully closed, to maintain idling by the idle up, and to save the time of engine warming up.

==y -
. ; A
) ;.”° s
Wax return spring : (@ '
| .
i Y |
1 4 |
|
|
/s I
'f |
/oy :‘
/N
(1) == ;
~ r o , __—
~_ | i
ol Q ]
7 LA W)
/
’ \
[} ]
[ :
Py ;’""\ !
i ' r I} -
Fast idle cam b \\-_" =
1 1
e - | o
Fast idle adjusting lever

When starting in cold, because the wax is shrinked due to low temperature of coolant, the fast idle cam is pressed
against the wax by force of the wax return spring. Because of this, the throttle valve is kept in the best suited valve open
to starting through fast idle adjusting lever.

After engine warmed up, because the wax becomes longer to press the fast idle cam, the fast idle adjusting lever

comes off the cam, then the throttle valve is kept in the valve open of idling.
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CARBURETOR

(2) Failure symptom and assumed cause

Failure symptom

Aassumed Cause

Unable to st_a-rt

Start, but low speed or unstable

Choke valve stays opened,

and throttle valye stays closed

Choke valve stuck

Fast idle cam misadjusted

When engine warmed up, does not slow down

{Auto-cam-drop does not work)

Choke valve goes open,

but throttle valve does not close |

Wax cylinder: Burst

Wax cylinder: Hot water heating failure

Choke valve does not open

Choke valve stuck

Wax cylinder: Hot water heating failure

Engine unstable, Engine stalls

Cam-drop too fast

Fast idle: Valve open misadjusted

Unable to start, Start,
but low speed or unstable

Auto-cam-drop
does not work

Procedure for Inspection and Maintenance

Engine unstable,
Engine stalls.

| Appearance check of the full auto-choke mechanism ]

l

Wax check

l

Position check and adjustment

l

Function check
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CARBURETOR

3 Fuel supply device

Fuel leak
Inspection
Hose clamp .
. -+ Check the fuel tank, fuel pump, carburetor, and fuel piping for leak,
Fuel hose Fuel pipe F .
and check hoses for any damage or loose connection.
722 Maintenance
VL7777 7 5L LLEL L b

* Check the connecting parts of hoses and piping for the inserted length,
CTT]LLIEIE. E— and tighten sufficiently.

: * If any leak from the fuel pump, replace it.
>25mm
Replacement

+ If any damage on hoses or piping, replace.
* Tighten fuel hoses securely.
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ELECTRONIC TYPE GOVERNOR

Maximum oil level: L=23mm
Minimum oil level: L=37mm

A

L Oil surface

* Engine oil is used for oil.

Adjusting Procedure for E-GOV

Carburetor = pring
throttle lever

Nut: C Rod end: B

0.49-1.96
p} {0.05-0.2}
Air breather: A

{0.64-0.85)
Actuator

I

o
g Bolt (3)

© N-m({kg-m}

16-21 {1.6-2.1}
GaD.’ G

Screw
/ [0)3.8-5.0 {0.39-0.51}

Speed Sensor

Ring gear
O N-mikg-m}

Electronic Type Governor

Removal

1. Remove both ends of the spring on the rod from the carburetor throttle

lever and the actuator lever.

2. Remove the rod from the carburetor throttle lever and the actuator

lever.

Precaution: When removing the rod, pay attention to any transforma-
tion such as bend on the carburetor throttle lever and the
actuator lever.

3. Remove the alternator. Refer to "EL edition”.

4. Remove the fitting bolts on the actuator of electronic governor.

Installation

Perform in the reverse order of the removal.

Installation of the rod

1. Warm up engine (coolant temperature higher than 70°C).

2. Loosen the bolt on the actuator lever to fit the rod on the carburetor
throttle lever and the actuator lever, then load the spring.

Precaution:When fitting the rod, pay attention to any transformation

such as bend on the carburetor throttle lever and the ac-

tuator lever.
3. Fully close the carburetor throttle to tighten the bolt E.

Precaution: Rev up engine to confirm that the rod normally operates.

Adjustment
Qil quantity: 180* '%¢cc
Precaution: When checking this, perform in a flat place so that the elec-

tronic governor actuator is not inclined.

1. Adjustment of Speed Sensor

(1) Locate the speed sensor so that the gap (G) is adjusted to 0.7A}0.3mm
at its top with the ring gear tooth, then fix it on the ring gear.

Tightening torque: 3.8-5.0N-m {0.39-0.51kg-m}
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ELECTRONIC TYPE GOVERNOR

Table: Troubleshooting

Failure Mode

Check Item

Tester Check

Possible Location of Failure

After starting, | Power voltage of controller 3 Battery voltage drop
engine speed | when key switch turned on. Battery terminal loosened
does not go up. Incomplete connection on coupler
Wire cut, Short circuit
Key switch
Actuator working when key 1 Actuator
switch turned on. (Does it 2 Controller :
fully open for about 1 sec- Wire cut, Short circuit
ond?)
Does starting motor work 6 Pulser coil
well? Wire cut, Short circuit
Controller :
Pulser coil 5 Wire cut, Short circuit
Impressed voltage on speed 5 Controller
regulator Wire cut, Short circuit ’
After starting, | Actuator working when key 1 Actuator: Blue wire shorted with body
engine speed | switch turned on. (Does it 2 Controller: Blue wire shorted with GND
goes up, then | fully open for about 1 sec- Intermediate harness: Short circuit
slows down. ond?)
Oil level 7 Oil pressure sensor
Intermediate harness: Short circuit
Coolant temperature 8 Water temperature sensor
Intermediate harness: Short circuit
Input voltage of oil pressure 4 Controller
sensor ) ‘
Input voltage of water tem- Controller
perature sensor
Engine slows | Battery voltage 3 Battery discharged (Charging failure)
down while op- | Oil level 7 Qil pré’ssure sensor
erating. (If able Intermediate harness: Short circuit
to restart, pass | Coolant temperature 8 Water temperature sensor
judgementon | ' Intermediate harness: Short circuit
the starting ‘
mode)
Hunting Power voltage on controller 3 Battery terminal loosened

while operating

Battery voltage drop

Does actuator lever move
smoothly?

Lever twisted
Large play on lever

Ignition system

Plug contaminated

Fuel system

Gasoline shorted, Fuel hose blocked

Actuator working after re-
placed

Actuator

Controller working after re-
placed

Controller
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ELECTRONIC TYPE GOVERNOR

Table: Check by using a Tester

(1) The terminal codes are defined in the wiring diagram of each subject to

be measured.
(2) When measuring voltage, turn the key switch ON.

(3) As a rule, resistances should be measured in unit.

Subject No Terminal code Measuring item/(Condition)
Actuator 1 F(red)-G(blue) Resistance of coil unit on actuator (at 207C)
about 1.6 Q
2 G(blue)-Body Resistance of insulator unit on actuator oo
Controller 3 J(orange)-K(black) Power source volitage applied on controller (J:+, K:-)
about 12V
4 H(white)-K(black) Voltage of emergency signal (When SW: OFF)
B about 8V
l(white)-K(black) - - Voltage of emergency signal (When SW: ON)
about 0V
5 B(blue-red)-A(black) Power source voltage applied on speed regulator (B:+, A:-)
. about 4V
Pulser coil 6 (white-red)-(black-white) | Resistance: Coil unit on pulser coil (at 20C)
: about 100 Q
Qil pressure switch 7 Terminal-Body Resistance: Oil pressure switch {(When engine stopped)
' about0 Q
Resistance: Qil pressure switch (Normal oil pressure)
oo
Water temperature 8 Terminal-Body Resistance: Water tem perature switch (Water temperature <115C)
switch oo
Resistance: Wéter temperature switch (Water temperature >115C)
: about 0 Q
Speed regulator 9 C(blue-yellow)-A(black) | Indicating voltage of speed regulator (C:+, A:-)

about 0-4V variable
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| CG Series

ELECTRONIC TYPE GOVERNOR

Procedure: Troubleshooting

[_Key switchon | Cause

Battery discharged
Wire harness cut'
Coupler contact failure
Key switch terminal
contact failure

Fuse melted on power line
Foreign matter bitten in
working point
Connecting rod failure
Actuator failure
Controller failure

Parts other than electronic
type governor

Measure

Battery charging, or replacement
Wire harness check, repair

Each coupler check

Key switch terminal check

Fuse replacement

Remove foreign matter from
working point

Connecting rod replacement
Actuator check, replacement
Controller check, replacement

[_Starting motor |

DON
starting motor NO

work?

NO

Parts other than electronic
type governor

Ignited |

Does engine

stay

YES

Parts other than electronic
type governor

Battery voltage low

(Starting motor rotating speed low)
Pulser connector came off
or wire cut

Failure of controller or
speed regulator

Power system terminal
loosened

Coupler contact failure on
controller or speed regulator

Battery charging, or replacement

Pulser connector check, repair or
replacement

Controller or speed regulator
check, replacement

Terminal check, repair

Coupler check

Engine slows down immediately
|
after started '

Parts other than electr
onic type governor
Power system terminal
loosened

Terminal check, repair

—_Overspeed to slow down }—

Release of averload
Controller failure

Load check
Controller check, replacement

—_Naturally slows down }—

Parts other than electr
onic type governor
Battery discharged
(Insufficient charging)
Wire harness cut, Shorted

Battery charging or repiacement,
Charging system check
Wire harness check, repair

— Speed drops when loaded —

Parts other than electr
onic type governor
Battery discharged
(Insufficient charging)
Large voltage drop in
power system harness
Controller misoperation

Battery charging or replacement,
Charging system check

Wire harness check, repair (Contact
resistance corrected on terminal)
Controlier parameter improved

1 Hunting —

Parts other than electr
onic type governor
Follows load change
Coupler terminal loosened,
Contact failure

Large fluctuation of battery
voltage

Connecting rod twisted
Controller failure
Actuator failure

Each part check, repair
Battery charging or replacement,
Charging system check

Twist correction
Controller replacement
Actuator replacement
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IDLE SPEED, IGNITION TIMING, FUNCTION OF ADVANCE DEVICE

-~
Yellow White

.
AN
5

S ( rf' !

!

27 _‘?\‘. X uto-choke:
IS
=

Idle adjusting screw Throttie adjusting screw (TAS)

Ignition timing

Inspection

* Warm up engine sufficiently.

- Keep engine in idling. Check ignition timing with the timing marks on
the timing indicator and crankshaft pulley using a timimng light.

Precaution: One division of the timing marks on the crankshaft pulley

is 5" . When knocking occurs in high water temperature,
retard the igntion timing.

Adjustment

* Turn the distributor complete to adjust.

Idle speed
Inspection
* Warm up engine sufficiently.

* Rev up engine (To 2,000-3,000rpm) 2-3 times, then keep idle speed to
read rpm.

Adjustment

* Adjust engine speed with the throttle adjusting screw (TAS).

Function of advance device

Inspection

* While revving up engine, check advanced condition with the timing
light.

(As engine speed is raised, it should smoothly advance)

Maintenance

* Check the vacuum hose for anything wrong.

- Check the vacuum diaphragm for anything wrong.

+ Check the distributor inside for anything wrong. (Advance function) If

anything wrong, replace.
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BLOWBY GAS RESTORATION DEVICE, SPARK PLUG

Blowby gas restoration device
@ When breathing out * Check hoses for any damage, block and loose connection.
= Check the blowby control valve for electric continuity.
When breathing out: Continuity
When breathing in: No continuity

In the case of NG
When
breathing in * If any damage on hose, replace.
EFG0174D * If any block in the blowby control valve, wash it.
Spark plug
Insulator Terminal

* Check the terminal for any loose connection.

+ Check the insulator for any crack or damage.

i
£
3

* Check the spark plug for any adhered of oil, water, dust, etc.

“ * Check if the point gap of the spark plug is normal with the thickness
—= |l *— Point gap gauge. : '

Spark plug gap: 1.0-1.17mm
EFGO154D When the gap is out of the standard, replace or adjust.
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STARTING MOTOR

Specifications

Starting motor type (Output: V-kW) | Mitsubishi | M002T42881 (12-0.75)

Boit

(3.2-4.3) (1) f
e =

B N-m {kg-m}

31.4-42.2 {3.2-4.3} (1)

%12.7-15.6
{1.3-1.6}
ELI0015D0

Removal and installation

(Installation is performed in the reverse order of removal)
1. Remove the (-) terminal of the battery.

2. Remove the fitting bolts.

3. Remove the starting motor.

4. Remove the wiring of the starting motor.
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ALTERNATOR

Specifications

Alternator (Output: V-A)

| BOSCH Make 0120335008 (12-65)

Bolit

[C] 30-40 (3.1-4.1} (3)

Alternator

]
I
I
I
I

Ran

/«f

)

\ | Adjust bar
Bolt ﬂ

[O)31-42 (3.2-4.3} (1)

[©]: N-m (kg-m}

j’a

Bracket Alternetor

Alternator upper bracket (Eb only)

Bolt
H15.7-20.6 (1.6-2.1} (2)

Adjusting bolt B

Boit
{C)37.3-50 {3.8-5.1} (1)

Bolt ~
(0] 30-40 {3.1-4.1} {2)

Bolt
HB.S-B..‘S {0.64-0.85} (2)

ELB0016D

Removal

1. After loosening the fitting bolts (3) and adjusting bolt B on the alter-
nator, remove the belt.

2. Remove the wiring of the alternator.

3. Remove the fitting bolt, upper (1) on the alternator.

4. Move the alternator complete to engine outside.

5. Remove the fitting boits, lower (2) on the alternator.

6. Remove the alternator.

Installation

Installation is performed in the reverse order of removal.

Precaution: When the belt installed, adjust the belt tension.

Refer to "EM edition: Auxiliaries Belt".
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MATER

Inspection of the thermal transmitter
- After engine warmed up sufficiently to about 80°C, measure resis-

tance between the thermal transmitter and body grounding.

Standard: Approximately 121-135 Q

* In case that the resistance measured above exceeds the standard

largely, remove the thermal transmitter from engine, and check it as

illustrated in the left.

Water temperature (C)

Resistance ( Q)

Approx. 89-108

60

65 Approx. 75-89
80 Approx. 45-52
100 Approx. 24-27

“'Lrs €

="

=) i
\\ S‘& P

- \/ <5
\1\ \% NG 55 o

EFG0151D

Resistance
~
w

T

-
w

—

20
Coolant temperature

80 (t)

Inspection of the oil pressure switch
Check electric continuity between the oil pressure switch and body

grounding.
Oil pressure (kg/cm2) Resistance ( Q)
Engine started >0.2-0.3 oo
Engine stopped <0.2-0.3 Approx. 0

Coolant Temperature Sensor
-Disconnect the harness connector of the coolant temperature sensor.

*Measure resistance between #1-#2 terminals on the coolant tempera-

ture sensor.
Coolant temperature at 20C: about 2.5k Q
Coolant temperature at 80C: about 0.3k Q

When out of the standard, replace the coolant temperature sensor with

new one.

EFJ0304D
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