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PREFACE (Foreword) vanvar GNI18AL.-V

PREFACE

(" Thank you for purchasing a YANMAR Diesel Engine. 1

1. Foreword

This Operation Manual has been prepared for your safe and effective use of the engine. Read through this
Operation Manual and fully understand the safety precautions and precautions regarding the operation,
checking and servicing before using this engine.

(1) Keep this Operation Manual at a clearly identified place accessible for the operator to refer to it at

any time.

(2} The text and illustrations of this Operation Manual may partly disagree with engines of some speci-
fications.
For such engines, refer to the Engine Specification and Final Document we have submitted you
separately.

Also note that used parts and the content of this Operation Manual description of this engine are
changed without notifying the user beforehand for improving the quality and performances of
engine or for safety.

(3) For the following devices, refer to the corresponding operation manuals separately attached.
Turbocharger
Hydraulic governor
Other attachments of special specifications

(4) In this manual, the numerical values are based on the Si system (International System of Units).

However, the numerical values based on the conventional unit system are also given in brackets.

(5) Replacement parts should be our genuine parts or specified parts. Order a part to your nearest
saies or service agent of Yanmar's parts. When ordering a part, clearly specify the Part Name (part
description} and Part No., and the Model and manufaciure’s Serial No. of the engine.

(6) If you shouid have jost or damaged this Operation Manual, or if you have any guestions and advice,
please contact us or your nearest sales or service agent (shown in the service network list "YAN-
MAR Worldwide Service" appended to this manual).

(7) ¥ you transfer this engine, also transfer this Operation Manual, Final Document and Records of
Shop Trial with the engine to the next owner.

(8) If you use this engine for an application or under service condition other than those specified, or if
you handle it not in accordance with this Operation Manual, an accident or a failure may be caused.
Please contact us or your nearest saies or service agent before changing any technical data of the
engine or modifying the engine after it has been delivered. Never modify the engine without consult-
ing us.

2006.6.23R 0-1 (Volume:t4pages)



PREFACHFor safe use of your engine) vanmar GNISAL-V

( For safe use of your engine. )

Be sure to abide by /]\ -marked DANGERs, WARNINGs and CAUTIONs described in this Manual.
As far as safety is concerned, they are particularly important parts of instructions,

# The following shows the safety marks used for caution indications in this Operation Manual and
safety labels attached to this product and explains their meaning.

[ /'\DANGER ] It indicates that a danger of possible death or serious injury is very great
when the proper precautions is not followed.

[ /I\WARNING} It indicates that there is a danger of resulting in death or serious

injury when the proper precautions is not followed.

[/'\CAUTK)N } It indicates that there is the possibility of resulting in injury or serious

damage to the engine when an advice on safety handiing or the
proper precautions is not followed.

e Where the safety labels are posted is shown in page § -12.
¢ The cautions prefixed with the & mark in this Operation Manual are especially important for safe

handing of this product. A failure to observe this caution may incur a deterioration of performances or
trouble/accident of this product. Therefore, be sure to observe the items.

0-2



PREFACE (Terms & Symbol Marks) vanmar GNISAL-V

2. Term & Symbol Marks

1) The major terms used in this Operation Manual are defined as follows:
- Front part of engine: Part opposite to the flywheel end
Rear part of engine:  Part on the flywheel end

Cperating side; Left side as viewed form the flywheel end (fuel injection pump side)
Non-operating side:  On the right as viewed from the flywhee! end (exhaust pipe side)

CW rotation: Clockwise rotation as viewed from the fiywheel end

CCW rotation: Counterclockwise rotation as viewed from the flywheel end

Cylinder No: Assigned in the ascending order from the cylinder nearest to the flywheel end

Neon-operating Side

Flywheel
ols[lal3l2]1] [ [Foenerstor]:
cooO00Q : ¥

\ Fuel Injection Pump

Operating Side

2) The following symboi marks are used in the safety labels shown in this Operation Manual and
posted on the engine.

(1) Caution marks and signal words

‘ /\DANGER It indicates that a danger of possible death or serious injury is very great

when the proper precautions is not followed.

{ ! WARNING | It indicates that there is a danger of resulting in death or serious
injury when the proper precautions is not followed.

[ /NCAUTION ‘ It indicates that there is the possibility of resuiting in injury or serious

damage to the engine when an advice on safety handling or the
proper precautions is not foliowed.

It indicates a handing caution which, if not observed, may incur a deteriora-
tion of performance or a trouble/accident of this product.

(2) Symbol marks

{a)Caution marks {b)Others
Caution ® Caution on IIII -+ Refer to another page,
on explosion | rotating part section or chapter of this
Operation Manual or other
— document.
Y : # Caution on
m Caution on fire S | high temperature

l Caution on B High pressure

hazardous noise | =¥ air inside

2004.11.25R 0-3



PREFACHSafety Precautions / Basic Precautions) vanman GNISAL-V

( ﬂ\WARNING] An accident may occur if the safety rules are not followed.

3. Precautions on Safety

3-1. Basic Precautions

g Strict Observance of the Safety Rules )

» When running the engine or servicing it for its maintenance, observe the safety rules, precautions on

safety and work procedures.
Before starting

» When carrying out a joint work, work according to the predeter-
mined signs.

Way of pre-work arrangement
(1) According to kind of work required
(2) Everyone to contemplate and consider
(3) Everyone to understand well
(4} Fix the most suitable way to work

+ Wear the proper protective garment. Don't wear oil

smudged work clothes because they are prone to catch 1 A
fire.
« Wear protectors such as helmet, safety goggles, safety
shoes, protective mask, protective glove, life-line, etc.,
depending on the nature of work required. (1) Safety has priority over
all the works.
(2) Safety is more impor-
S tant than any other
Be properly clothed duties.

{3) It is needless to say
that "Safety  First”
means that safety has
priority over working
efficiency.

(4) Safety is the foundation

» When working on the engine, use the specified engine for working efficiency.
tools. Use jigs or tools suitable for particular work because Safety is never contra-
use of a wrong tool causes an injury. dictory to working effi-
ciency.
. v,

* While at work, do not jump on and off the engine.
+ For working, install a work bench fitted to the size of your engine to secure a good footing. Don't work
in a dangerous position.




PREFACHSafety Precautions / Basic Precautions) vanmar GNISAL-V

/\\cauTion|

( No Modification, Please. )

* When you want to modify your engine, consult us or your nearest sales
or service agent in advance. Yanmar can not be responsible for an acci- Sea\ed '7 G
dent resulting in injury or death or an engine trouble resulted from unau-
thorized modification. ~

* Your engine and its safety devices have been sealed for the sake of
safety. Don't break or tamper with a seal indiscreetly. ~ \ QQJ

+ If a sealing is missing, take a proper step of promptly contacting us or
your nearest sales or service agent for ensuring the proper initial set-
ting.

( /!\WARNING] Observe the precautions for ensuring safety.

- “

Check of Safety Devices

= Check the all the safety devices of your engine have been set normally.
* If a safety device is wrongly used, it leads to a serious accident resuiting in injury or death.
= Promptly repair a cover a rotating part, a heat shielding cover for exhaust pipe, a protective cover of

the heating region or the like, if found damaged.
+ Never run the engine while the cover of a rotating part is removed. Otherwise dur-
D\ warning ing operation, your hand, body or clothing may be caught in the rotating part, result-

ing in your injury.
o
3

| /1\cAuTioN |

Be Cautious of Handling of a High-temperature or High-pressure Spot.

— Take care not to get burnt. —
+ During running and immediately after the engine has stopped, the whole engine is heated. Take care
not to get burnt,
* When changing cooling water, lubricating oll or filter immediately after the engine has
stopped, procead to work only after the temperature has lowered.
* Do not touch a high-temperature region such as the exhaust pipe or pressure indicator
d cock of engine with bare hands.
M * Do not touch the heater and heated sections of fuel oif system with bare hands.
+ Since the pressure indicator becomes hot, be sure to wear gloves when taking read-
ing.
» If you uncap the radiator or fresh water tank, vapor or hot water may blow up, causing
you to get burnt.
» Stop the engine and wait until the temperature has dropped. Then, wrap the cap with
cloth and slowly ioosen it to release the internal pressure. After that, remove the cap.

0-5
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| /1\DANGER |

Be Cautious of Handling of Fuel & Lubricating Oil.

« If fire is brought close to fuel and/or lubricating oil, there is the possibility of catching
(A omeen ]
(Particularly the fuel is highly flammable and dangerous.)
// 4 « Fire should be strictly prohibited in the engine installed place (engine room).
+ Check for leak of fuel oit and lubricating oil. If you find a defective point, repair it and
wipe out leaked fuel or lubricating oil.
« Store the fuel oit and lubricating oil at the specified place and do not allow persons
other than those concerned to handle them.
» Unnecessary flammables in the engine installed place (engine room) may cause fire.
Therefore, store these flammables in another specified place.

o ) (CAUTION;
NO SMOKING FLAMMABLES
T ]
S
L A
p - ™
Ventilate Well.

» Exhaust gas emitted from an engine is dangerous.
+ If Exhaust gas is leading, promptly repair such a leaking

point at the exhaust pipe. IS A Tat
+ Ventilate well the indoor engine installed place (and/or the f/r‘ I o
engine room.) ,-f“’|\w "‘\"-\:\;\3

+ Take care that the room does not fall short of the air (oxy- (‘r ’\""\3 !
gen)} because the turbocharger takes in a great volume of ({ (ﬂ %;71 !trt(l
(e eV

« While charging the battery, there is danger of { w ;77

L oaen | catching fire because hydrogen gas is gen-
arated. * Inhaling exhaust gas is very dangerous.
w * When working indoors, sufficiently

Ventilate well to prevent gas intoxication,

ventilate the room.

Installing of a Fire Extinguisher and First-aid Kit

« Install a fire extinguisher against a possible fire, and check how to use " FIRE )
it EXTINGUISHER
* Fix a safekeeping place for a first-aid kit, and install it there. A
+ Fix the actions to be taken when fire or an accident has occurred,
+ Establish a means of reporting to emergency medical institution such l
as an emergency hospital, and have its telephone number written 4
down.

—_——

![: FIRST-AID KIT J




PREFACE (Safety Precautions / Precautions on Operation) vanman GNISAL-V

{ /'\WARMNE} Observe the precautions for ensuring safety.

3-2. Precautions on Operation

(1) Prior to Starting of the Engine

r'

Start the Engine after Signaiing

-

= Check if no one is around the engine.

« If someone is found near the engine, give him a sign that the engine will be
started. Only then start it. | + SAFETY FIRST ]

» Check the holding capacities of fuel, oil, air, etc.

* Be sure to detach the turning device once the engine is started, and keep
it at it's fixed housing spot. _

» Turn on the power supply of the engine protection device before starting up the engine.

+ After the engine has been stopped for a long time or after the engine has been serviced, be sure o
start up the engine at the engine side.

« If the rotational speed rises extremely rapidly or if you find an usual sound or fume, immediately set
the start/stop lever in the STOP position to stop the engine.

Check After the Engine Is Started

\

» Check If pressure values of each instrument/gauge board are normal.

= Check if there are no unusual socund and abnormal heat buildup.

» Check for any leakages of fuel, oil, air, etc., and if a leakage is found, promptly repair.
* Except in case of emergency, apply the load after 2 warming-up.

{2) During a Run

e i M

(. Keep watching the pressure and temperature or check for unusual sound and abnormal heat buildup.
» Check whether the engine fully shows its proper performances and record the check results. (Refer to
the Records of Shop Trial, then record the check resuits on the Engine Log.)

Take care not fo be caught in a rotating part.
* Never allow your hands,-body and clothing to make contact or bring close to any rotat-
ing part.

Take care not to get burnt.

= During running and immediately after the engine has stopped, the whole engine is
heated. Therefore, take care not to get burnt.

» Take care not to allow your hands, body and clothing to make contact with the turbo-
charger, exhaust manifold, exhaust pipe and/or engine as whole.

* If any abnormality is detected, immediately stop the engine and repair it.

Take care not to get hearing loss.
» Put an ear protection in engine-room during running, because can cause hearing loss.

2003.10.20R
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PREFACHSafety Precautions / Precautions on Operation) vanmar GNISAL-V

( /l\WARNiNG] An accident may occur if the safety rules are not followed.

(3) When Stopping the Engine

~

(A oavcer |

€

R

+ Do not stop the engine simultaneously with load shutoff.

- Except in case of emergency, keep running the engine without load after load shutoff.
« Keep the engine ready for being started up.

* Promptly repair the points that have been troubling during a run.

« Do not open the side cover of crankcase for at least 10 minutes after having stopped
the engine. Otherwise, the entry of external air may resuit in explosion.

Take care not to get burnt.

« Immediately after the engine has stopped, the whole engine is heated. Therefore, take
care not to get burnt.
Take care not to allow your hands, body and clothing to make contact with the turbo-
charger, exhaust manifold, exhaust pipe and engine as a whole.

s If you attempt to drain oil while the engine is still hot, take care not to get burnt with
splash of oil.

» If you disassemble the cooling water system while the engine is still hot, vapor or hot
water may blow out, causing you to get bumnt.
Wait until the engine becomes cool, then wrap the disassembling part with cloth or the
like and slowily loosen it.




PREFACHSafety Precautions / Precautions on Maintenance) vanmar GNISAL-V

N

/[\WARNENG} Observe the precautions for ensuring safety.

3-3. Precautions on Maintenance

{1) Precautions Prior to Maintenance Servicing

- ~

indication of Warnings in Checking and Servicing

+ While checking and/or maintenance servicing the engine, post a notice
on a warning indicating board for danger prevention.

« Strive for safety, maintaining a close contact with the respective parties [ & KEEP OUT! ]
concerned.

» Strive to prevent a danger from emerging, forbidding other than the par-
ties concerned to enter the engine installed place (and/or the engine
room), for instance. ° [& IN WORKING ]

Immediatety After an Engine Stop

- Do not open the side cover of crankcase for at least 10 minutes after having stopped
the engine. Otherwise, entry of external air may result in explosion.

7 cAuTion Take care not to get burnt.
+ Immediately after the engine has stopped, the whole engine is heated. Therefore, take

care not to get burnt,
Take care not to allow your hands, body and clothing to make contact with the turbo-
charger, exhaust manifold, exhaust pipe and engine as a whole.

« If you attempt to drain oil while the engine is still hot, take care not to get burnt with
splash of oil.

+ if you disassembie the cooling water system while the engine is still hot, vapor or hot
water may blow out, causing you to get burnt.

« Wait untif the engine becomes cool, then wrap the disassembling part with cloth or the
iike and slowly loosen it.

| &

Preparation Prior to Working

» Since a working area will be stained/smudged, put it in good order.

* Prepare engine jigs and tools ready to use.

+ Prepare oil, genuine parts, waste cloth, wire, etc. according to the nature of work to be done.
= Secure a work bench fitted to the height of the engine.

\.. )

0-9



PREFACHESafety Frecautions / Precautions on Maintenance) vanman GN18AL-V

[ /I\WARN!NG] An accident may occur if the safety rules are not followed.

(2) Precautions During Maintenance Servicing

( Check in Course of Work

* For a joint work strive for elimination of a possible danger by keeping
alert to the surroundings.

« Tie such an accessory detached in work to a stable post or spot so that
it will not fall down.

« For a work at a height, put on the safety belt or life-line. %PENRL‘]“:{[ON

» According to the condition of working, wear protectors.

+ Be careful of oil stained or smudged protective glove because working
with such a glove might lead to a damage of parts or a personal injury
as your hands are apt to slip.

« Wipe off or mop up spilled fuel or oil at once because, i left alone, it is
dangerous as it causes a slip.

» Prepare a box to accommodate removed parts in advance so that they will not be lost nor damaged.

« If necessary, provide setting marks before disassembling the engine so that you can reassembile it in
the proper reassembling sequence.

+ Reassembile the setting marked portions with reference to the setting marks.

» Tighten the bolts and nuts to the specified torgue or hydraulic pressure.

e J

Use of the Proper Tools

+ Use the specified engine tools to prevent the damage of the respective bolts and nuts of the engine.

» When handling a heavy thing, follow the slinger's instructions.

+ In advance of using exclusive tools, check the function of these tools.

» Carefuily check for any damages to rubber hose and joints of hydraulic jacks.

» Use the specified lifting gear, hook, rope, etc.; and pay attention io safety when handling a heavy
thing particularly.

Precautions in Use of Fire

« In such works with welder, electrical tools
(A\oancen | and grinder, be careful of sparking.
Since there is the possibility of catching
// /) fire, try not to leave combustibles such as
7 fuel, lubricating oil and used waste cloth in
a working area.

0-10




PREFACHSafety Precautions / Precautions on Maintenance) vanmar GNISAL-V

[ /I\WARNING] Observe the precautions for ensuring safety.

| /1\DANGER |

f Precautions in Checking the Electrical System

« Shut off the power supply before starting the work. Otherwise, a fire may occur or you

mm may receive electric shock.

« When checking the battery system, be sure to disconnect the earth cable

/‘/ |‘f:) {(-) terminal. Otherwise, the negative terminal may be shori-circuited by mistake,
resulting in fire.

+ The strong acid battery electrolyte put on your skin or eyes will cause inflammation. If
the battery electrolyte should be put on your skin or eyes, immediately flush it with
fresh water, then consult a physician.

Precautions for Using Organic Solvent

+ Since an organic solvent is highly volatile, liable to be gasified and absorbed by worker through his
breathing as it vaporized, pay close attention to ventilation when handling it.

+ Since a highly concentrated organic sclvent has the property of dissolving fats and oils and is
absorbed by worker through his skins, be careful of handling it.

» When working with such a solvent, be sure to wear rubber gloves.

[ ZB WEAR PROTECTORS

(3) Precautions at Completion of Maintenance Servicing

( Check of Work Finish

number.

« Check if the damaged parts have been replaced with the good ones.

« Return tools, lifting gear, hook, rope, etc. used to the former safekeeping place. )

» Remove fuel and oil from the engine installed place (and/or the engine room). EgG‘NE

+ Keep the engine installed place (and/or the engine room) in order and tidy so Q
that it will not interfere with daily operation.

* Before starting the engine, check various parts to see if there is no abnormality.
Refer back to 3-2. Precautions on Operation, (1) Prior to Starting of the \
Engine.

» Proceed t a load run, and check that the performance does not differ from that
existed prior to the maintenance servicing.

Refer back to 3-2. Precautions on Operation, (2) During a Run.

» As soon as a load run is completed, enter records of performance as well as KEEP TIDYI )
the nature of maintenance servicing in your Engine Log. (Keeping of records
and then reporting of work completion)

+ Remove such as a standing signboard, and contact the respective parties con-

cerned for reporting the completion of work.

+ Check if detached parts have been refitted at the specified spots in the total _\_:_j__

0-11
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PREFACHSafety Precautions / Lifting Procedures Engine) vanman GNISAL-V

5. Lifting Procedures for Engine

| /\wARNING

Falling of the engine or generating set during its lifting or carriage is very dangerous if so happened.
in time of a load lifting work, observe the following items in order to prevent an accident:
+ Use the lifting wire rope, shackle, etc. that are suitable for lifting weight.
* Choose the wire rope length so that the engine or common bed does not lean t0 one side during lift-
ing.
« Put a cushioning material such as padding between the wire rope and the engine or driven machine
{generator, for instance) which the wire rope comes into contact with otherwise.
- Choose such a cushioning material as will not be damaged not removed during lifting, then attach it
not to allow its contacts with the engine or driven machine to be damaged.
*» Do not enter an area below the lifting load.

Lifting sling attaching poinis

1)} Common bed set
The "Hang up This Point" labels have been
stuck on the common bed.

2) Engine singly

o Fit the (optionally available) exclusive lifting
slings to cylinder head clamping bolts of the
No. 2 and No. 5 cylinders close to the center of
the engine.

O Haul up the cylinder heads under the specified
hydraulic pressure tightened state. )

o Keep the lifting angle of the wire rope within 60
degrees.

3) Driven machines (generator, pump, etc.)

o For the wire rope attaching points, refer to the
respective Operation Manuals.

0-13
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1. Engine Description




1.  ENGINE DESCRIPTION (Engine Specification) ) YANMAR SNISAL-V

1. ENGINE DESCRIPTION

1-1. Engine Specification (1/2)

Model Unit B8N18L-DV 6N18L-UV BN18.-3V EN18L-EV
Type e Vertical, water-cooled, 4-cycle diesel engine
Combustion charnber S Direct injection type
No. of cylinders — 8
Cylinder bore mrm 180
Stroke mm 280
Total eylinder displacement - 42.75
Compression ratio -— 16.5
Rated speed of revolution | min~*{rpm) 720 or 750

Direction of rotation of
crankshaft

Counterclockwise as viewed from the flywheel end {XL)

Operating side -

On the left as viewed from the flywheel end

Order of firing -

1-4-2-6-3-5-1

Supercharging system -

Exhaust gas turbine supercharger (turhbocharger) with air cooler

Cooling systemn -

Dual fresh water line cooling.

Lubricating system -

Forced lubrication
(system oit also used as turbocharger lub.oil)
(system oil also used as rocker arm tub.oil)

Lubricating oil sump sys-
tem

Sump incorporated in common bed

Starting system _—-

Air motor starting

Cverall length mm 2,696
Dimen- Overall width mm 1,315
sions

Overall height mm 1,835
Mass (of engine singly) kg 6,500

{may vary as depending on specification)

Constitution of Mode| Designation

No. of cylinders
Engine series

r Cyl. bore (in cm)

' 18 — EV

WHO"A": 720 or 750min-1
WI'A™ 300 or 1000min-1
Marine auxiliary/l.and use

Degree of supercharging

2003.417R

[ Configuration of Cylinders]

CEOOODY |

1-1 (Voiume:Gpages)




1. ENGINE DESCRIPTION (Engine Specification) vanmar GNISAL-V
1-1. Engine Specification (2/2)
Model Uniit GNL?/AL— 6N1D§JAL- BNZ&AL— BNTS%AL- BNTEE\S/AL-
Type - Vertical, water-cooled, 4-cycle diesel engine
Combustion chamber - Direct injection type
No. of cylinders - 6
Cylinder bore mm 180
Stroke mm 280
Total cylinder dispiacement b4 42.75
Compression ratio o 16.5
Rated speed of revolution min~'(rpm) 900 or 1,000
E:;iclfsi?;f? f rotation of s Counterclockwise as viewed from the flywheel end (XL)
Operating side -- On the left as viewed from the flywheel end
Order of firing”’ - -— 1-4-2-6-3-5-1
Supercharging system . Si)rd::?;l::?eta rgas. turbine supercharger (turbocharger) with
Cooling system — Dual fresh water line cooling.
Forced lubrication
Lubricating system - (system oil also used as turbocharger lub.oil)
(system oil also used as rocker arm lub.oil)

Lubricating ol sump system - Sump incorperated in comimon bed
Starting system — Air motor starting

Overall length mm 2,698
gg‘;‘;“ Overall width mm 1,315

Overall height mm - 1,035
Mass (of engine singly) kg {may vary as depglwg?r?g on specification)

Constitution of Model Designation

No. of cylinders
Engine series

I— Cyl. bore {in cm}
18 — EV

W/O"A": 720 or 750min-1
Marine auxiliary/L.and use

W/HA": 900 ar 1000min-T

Degree of sﬁpercharging

2003.417R

[Configuration of Cylinders)

000000

Flywheel

1-2



1. ENGINE DESCRIPTION (Types of Accesories & Attachments)

vanman GNISAL-V

1-2. Types of Accessories & Attachments

Accessory/Attachment

Type

Remarks

Supercharger

Air-cooled exhaust gas turbine

Boost air cooler

Plate finned multitubular

Governor

Hydraulic

Fuel injection pump

Bosch

Fuel vaive

Non-cooled perforated

M.D.O.feed pump

Gear

For marine diesel oil

Heat-insufating, manual back-washing,

Fuel oil filter duplex, changeover notch wire For engine inlet
Lub.oil pump Gear Pressure regulating valve integrated
Lub.oil cooler Low finned tube multitubular w/automatic temperature control valve

Lub.ocil strainer

Duplex, changeover notch wire

Manual back-washing

Lub.oil by-pass strainer

Centrifugal

Lub.oil tank

Tank incorporated in common bed

Cocling water pump Centrifugal Cylinder jacket side, cocler side
Lub.oil priming pump Screw
Air motor Turbine




1. ENGINE DESCRIPTION(Sectional View of the Engine) vanman GNISAL-V

1-3. Sectional View of the Engine

o]

H

Pump Housing Cover

C_{]

OPERATING SIDE : NON-CPERATING SIDE
Valve Push Rod Roacker Arm Suc./Exh.Valve
Cyl. Head N
tnjection Pipe Joint 7 O - . ©
~ J

o L] £ [ j

Protection Ring n Exh. Manifold
27) ()10 =/
I Injecti
Fuel Injection Pump -~ Q &
3 o L
b — % Piston
@ T "ﬁ |- Boost Air Boost Chamber
Cyl. Liner

o
AR

Swing Arm @) @ ) U
M h :
4 i—— Lub. Gil Cooler
Camshaft L
Connecting Rod —] ? .:\ f )
JJ w Lub. Git Strainer
Crankshaft \|£ J \ ] Cyi. Block
AT )
Side Bolt | | |
| L\ -
< ]
= 2 ¥ ‘.
=] AN Main Brg. Bolt
= )
Qil Pan

Mounting Foot m /J




1.  ENGINE DESCRIPTION (Engine Outline & Device Arrangement) ywansinn GINITSAL -V

1-4. (1/2) Engine Outline & Device Arrangement
[Engine Rear End[

Turbocharger injection Pump Housing Cover Gauge Panel

Starting Switch

Start/Stop Lever

Governor

Control Position
Selector Switch

- Air Motor

[

X{ ' ) Flywheel

Turning Device

Cam Case Cover

1-4. (2/2)Engine Outline & Device Arrangement

| Non-operating Side | |Engine Front End|

Exh. Manifcld Cover

) e ir——u
Lub. Gil Thermostatic
Vaive I
ya
/ Hot Water
Thermostatic Valve
o
Fuet Filter
Boost Air Cooler
-
% S i 2 2 Fuet Qil Pressure
W Regulating Valve
O iy O
- Cold Water Pump
{on Cocler Side) e

\ — 'L‘N Hot Water Pump
' ¥ = (on Cly. Jacket Side) M.D.O.Feed Pump
\ Lub.oiiCooter ¥ \
Lub. Oil Pressure : Crankcase Safety Valve
Reéuia!ing Valve B Lub. Qil Bypass Strainer
Lub. Oit Pump l.ub. Cil Priming Pump
Lub. Cit Strainer

1998.10.20R 1-5
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2 . Structure of Major Parts




2. STRUCTURE OF MAJOR PARTS (Outline of Structure) vanman GNISAL-V

2. STRUCTURE OF MAJOR PARTS

2-1. Outline of Structure

This engine is designed to be a crankcase integrated, suspension metal structure as shown in the below

sectional view.
For its installation, there are the fixed supporting to fix it directly on the common bed and the antivibration

supporting to fix the mounting foot and generator on the common bed via rubber vibration insulators.

Drawing2-1.
QPERATING SIDE NON-QPERATING SIDE

Valve Push Red Rocker Arm Suc./Exh.Vaive

Cyl. Head N}

Injection Pipe Joint

C
{ T
Protection Ring _ Q l:] (p Exh. Manifold
N

Fuet Injection Pump

(@]
o 1 l
3 = “§— Piston
5 ﬁ "T - Boost Air Boost Chamber
- ] — Cyl. Liner
Pump Housing Cover P y ‘-——_\_]
Swing Arm @ 5 U D
b L
b o : - Lub. Oil Caoler
Camshaft Y j
Connecting Rod —
\
ﬁi — Lub. Oil Strainer
Crankshaft \{; [ Cyl. Block
T
Side Boit ] J
= )
= = Main Brg. Bolt
_/
Qil Pan

Mounting Foot I ’ /J

2-1 {Volume:6pages)



2. STRUCTURE OF MAJOR PARTS (Structure of Major Parts) vanmar GNISAL-V

2-2. Structure of Major Parts

1) Cylinder block
Provided with side covers on both the operating side and the non-operating side, the cylinder block is a
duplex wall structure made of casting integrating the boost air manifold (boost air chamber), main lubricat-
ing oit pipe and main cooling water pipe.

2) Cylinder liner
Made of a special cast iron, the cylinder liner has the special thermal treated surface. The inner face is
finished with precision honing. On the upper part of inner diameter of the liner, an anti-polish ring is
mounted.

3) Cyiinder head
The cylinder head is of the 4-valve type equipped with two suction valves and two exhaust valves and
arranged with a fuel injection valve at the center. The cylinder head is clamped by tightening four bolts
under the hydraulic pressure.
The exhaust valve seat is water cooled, and the fuel injection valve is mounted with a sleeve.

4) Piston and piston rings
The piston is special cast iron. its upper parts is cooled by the cocktail shaker method using lubricating ol
that passes through the connecting rod and piston pin. The skirt is provided with special coating.
The piston rings are two compression rings, and their sliding surface is chrome-plated. Besides, there is
one oil ring combined with a coil expander whose sliding surface is also chrome-plated.

5) Connecting rod
The big end of a connecting rod is an obliquely split structure, and its mating surfaces are serrated. The
connecting rod bolts are two tap bolts tightened to the specified angle.

6) Crankshaft and main bearings
A balance weight is attached to each arm of the crankshaft by tightening the balance weight clamping bolts
to the specified angle.
The main bearing is of the suspension metal type. At the flywheel-side timing gear ¢ase of the No.1 main
bearing, the No.0 main bearing is provided, and it is attached with thrust metal and journal metal.
Each bearing cap is fixed with two mounting bolts and two side boits on both the operating side and non-
operating side. The mounting bolts are tightened to the specified hydraulic pressure.{The side bolt of the
No.G main bearing ¢ap is equipped only on the non-operating side.)

7} Camshatft
The suction/exhaust cam and fuel cam form a monoblock structure with the camshaft. It is split in two at
the bearing part between the No.3 & No.4 cylinders.

8) Fuel injection pump
The fuel injection pump is of the Bosch type. The delivery valve is a pressure equalizing valve, and the
plunger barrel is of the top closed type.
The fuel injection timing is adjusted by means of the adjusting bolt of tappet of pump driving gear.

9} Fuel injection valve
The type using the high viscosity fuel oil is cooled with the cooling water running through the fuel injection
sleeve mounted on the cylinder head. A heat transfer bush {copper) is installed between the fuel injection
nozzle and the injection valve sleeve, thus indirectly cooling the injection nozzle. The engine using the MD
oil does not use the indirect cooling system nor a heat transfer bush. The injection pressure is adjusted
with the spring shoe fastened with the adjusting nut.

10} Starting and stopping devices
The engine is started by an air motor using the compressed air.
To stop the engine, the start/stop lever is set in the STOP position. To stop the engine by the remote oper-
ation, the air piston is actuated to set the rack of fuel injection pump at the non-injection position.
The start/stop lever and turning device are interlocked with the respective switches to prevent starting by
erroneous operation.

2002.8.8R 2-2



2. STRUCTURE OF MAJOR PARTS (Lubricating Oil System) vanmMar GNISAL-V

2-3. Lubricating Oil System

O The lubricating oil pump is a gear pump integrating the pressure regulating valve and safety, valve.

QO The lubricating oil strainers are a notch-wire type strainer and a centrifugal bypass strainer.

QO The lubricating oil cooler is a unit structure of the multi-tubular type fitted with an automatic thermo-
static valve and a notch-wire type strainer.

QO The priming pump is a motored screw pump and is mounted on the common bed. The delivery pipe
is connected with the inlet side of the notch-wire type strainer.

The lubricating oil discharged from the pump is reguiated of its pressure to the specified value by the pres-
sure regulating valve. Then, the lub. cil passes through the cooler and strainer and then enters the main
gallery of the cylinder block. The lubricating ol line is branched at the main gallery. The oil passes through
each part and returns to the ¢il pan and then the common bed.

Each lub. oil passage franched off from the main gailery is a drilled hole structure, excluding lines leading
to the pressure regulating valve and govarnor driving gear.

The oil suction part of the pump varies according to the engine installation types. In the case an engine
installed by the fixed supporting, the fixed suction part is the command bed; in the ¢ase of antivibration
supporting, it is oil pan.

Drawing 2-2

(Heavy Fuel Oil Spec.)
[F-”uel Injection Pump Pinion

|Suc e Vame Rocker A —{Swing Arm Brg. HSwing Arm Roller Pin

|Fuel Injection Pump Tappet Rolier

{Connecting Rod)
—| M. BrgHCrank-pin Brg. HPiston—pin Brg. I-—{Piston}

lCooEing Water Pump Intermed. Gear

| Camshaft Intermed. Gear —

[Lub. Qil Pump tntermed. Gear}—-—

A Auto. Thermostatic Valve E Turbocharger

EGovernor Driving Gearh [

|
Main Gallery | L

Lub. Qil Cooler lli 5
{

N\
h S, S

Pressure Regulating ' | I ——— N | - ,
Vaive Y -~ Turbocharger
o Lub. Cil Strainer
Paper Element Type
Engine Main

Lub, Oil Strainer
Notch-wire Type

o] s - ———

f “/D

Bypass Strainer,
Centrifugat

«

Priming Pump
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2. STRUCTURE OF MAJOR PARTS (Cooling Water System) vanman GNISAL.-V

2-4, Cooling Water Pipe System

2-4-1. Cooling Water Pipe System (both fresh water line of the mixing type)

The cooling system of this engine is to cool the engine (cylinder liner and cylinder head) with hot fresh
water and the lubricating oil cooler and boost air cooler with cold fresh water. This cooling system is called
the dual fresh water line cooling system of the mixing type.

O Both the cold water pump and the hot water pump are centrifugal pumps equipped to the frontal
part of the engine. The hot water pump is such a structure to incorporate the check valve directly
to the frontal side gear case through the check valve on the delivery side. {The suction parts of
both pumps are caupled in the gear case.)

O The temperature of hot water is controlled by the pellet type autormnatic thermostatic valve.

QO The temperature of cold water is controlled by a thermostatic valve equipped on the fresh water
cooler side.

The cooling water discharged from the cold water pump passes through the boost air cooler and lubricat-
ing oil cooler, and then returns to the fresh water cooler side. However, a part of the cooling water passes
through the cooling water passage in the cylinder block and flows into the cold water suction side through

the automatic thermostatic valve.

The cooling water discharged from the hot water pump returns to the cylinder jacket, cylinder head and
cooling water collecting pipe and then to the automatic thermostatic valve which controls the temperature
of thus returned cooling water.

The cooling water flown into the cylinder head cools the combustion surface and periphery of fuel injection
valve sleeve and then cools the exhaust vaive seat. After that, the cooling water flows into the cooling pipe.

Expansion Tank

Drawing 2-3

T T T= 1 T T 2T e [t! i
i

A !
r

Lub. Cit Cooler ]I—‘-f—l Boost Air !
Cooler 4 :

5 i

- 1

om i

I

f
5 P R R -y i
H i
R A _11 Cold Water Thermostatic Valve
Labhh 41 Freshwater
- Cooter {
' 1 L ]
HE-
I L]
"I
(Sea Water)



- 2. STRUCTURE OF MAJOR PARTS (Cooling Water System) vanvar GNI1ISAL-V

2-4-2. Cooling Water Pipe System (cold water line sea water spec.)

1) The cooling system of this engine is to cool the engine (cylinder liner and cylinder head} with hot fresh
water and the lubricating oif cooler and boost air cooler with cold sea water.

o The cooling system is a dual-line system consisting of the cylinder jacket line and cooler line.
Sea water lines are equipped with a motor-driven centrifugal pump mounied in the marine as the

standard provision.
o The cooling fresh water pump in the cylinder jacket line, the centrifugal pump is driven via an idle

gear,

2} The cooling sea water discharged from the cold water pump passes through the boost air cooler and
lubricating it cooler.

3) A bypass valve is provided at the cooling water outlet side of boost air cooler.
Opening the bypass valve decreases the amount of cooling water flowing through the boost air cooler

and raised the boost air temperature.

4) The cooling water discharged from the hot water pump returns to the cylinder jacket, cylinder head and
cooling water collecting pipe and then to the cooling water expansion tank tank.

5) The cooling water flown into the cylinder head cools the combustion surface and periphery of fuel
injection valve sleeve and then cools the exhaust valve seat. After that, the cooling water flows into the

cooling water cooling pipe.

Drawing 2- 4 l | - Fresh (Hot) Water Pump

Fresh (Hot) Water Cutlet
(To ex;()ans)ion tank) TRSUN WO R SN SRS S Automatic Sea Water Valve
- / (mount in marine)
[ ]
Fresh Water Inlet - =
. i Sea Water Inlet
r -;% Lub. Qil Cooler :| BOOStAIN | = = mn = i m # :\1 amaunn
: Cooler ' 'K N
[ t ] 2
] = 1) [
] ] "
," l@\lh‘iﬁlb L ' SeaWater Pump
' maount in marine
Sea Water Quilet By-pass Valve ' { )
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3.

TABLE OF ENGINE STANDARD ADJUSTMENTS

vanman GNISAL-V

3. TABLE OF ENGINE STANDARD ADJUSTMENTS

3—1 . Assembly Adjustment Values

item Adjustment Value Remarks
Piston top clearance(A) mm 20+02
";”: Begins to open(before T.D.C.) de 68
5 Ends closing(after B.D.C) g 50
a Valve head clearance(E) mm 0.3 In the cold state
§ Begins to open(before B.D.C) de 68
% Ends ciosing(after T.D.C) 9 58
£ | Valve head clearance(B) 0.4 In the cold state
8 B
& f
@
a
<
o ) .
£
E N ¥
- N qf ! li
| e '
R I [T Adust B after
II ol setting it to zero
. Q,
“~ TE
Fuel injection pump begins to de * Refer to Records of Shop
deliver(before T.D.C) G- Traial.
Injection pressure, fuel injection valve MPa(kgff'cmz) 34.0 = 0.5(347 = 5)
3-2. Pressure & Temperature Setting Values
Item Setting Value Remarks

Fuel feed pressure

Maximum combustion pressure(Pmax)

Lub. oil pressure

0.49 ~ 0.54(5.0 ~ 5.5)

Marine disel oil(M.D.Q)

Refer to Chapter 5,5-1-3

Heavy fuel 0il(H.F.0.)

*

Refer to Records of Shop
Trial.

0.39 ~ 0.44(4.0 ~ 4.5}

Engine inlet{cooler outlet)

0.25 ~ 0.44(2.5 ~ 4.5)

Turbocharger inlet

Values marked with 3¢ are per-
missible cooling water pres-

[¢}]
= MPa(kgffem?) . )
2 . . N 0.15 ~ 0.25/ 3% 0.39  |sure of central cooling system
%
@ Cooling water pressure(jacket cooling line) (1.5~ 2.5/ % 4.0} when the pressurized water
o inlet pressure or tank head
pressure are imposed
Cooling water pressure{cooler cooling line) 0(1 55:02255/!>Z< 406:;9
Starting air Starting air tank 2.94(30) Lower limit:1.18(12)
pressure After decompression 0.69 ~ 0.98(7 ~ 10) |At the air motor inlet
Cooling water engine outlet temperature 358 + 4(85 % 4)
Cooling water air cooler inlet temperature Below311(below38)
E_) 0 n )
% I(;zﬁ;;;l engine inlet temperature(cooler 323 ~ 338(50 ~ 65)
E’_ Exhaust temperature({at each cylinder out- KEe) * Refer to Records of Shop
5_ let) Trial.
‘| Exh.gas turbocharger inlet temp. * Refer to Records of Shop

Trial.

Note: For a star{ * ) given above, refer to the Records of Shop Trial and enter the obtained value here
because it varies according to the engine specification and output.

2001.2.28R
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3. TABLE OF ENGINE STANDARD ADJUSTMENTS

vanmar GNISANL.-V

3-3. Protective Device Setting Values

ftem Unit Alarm Setting Value | Emer.Stop Setting Vaiue
Lub.cil engine inlet pressure 0.34(3.5) 0.29(3.0)
- MPa(kgf/cm?)

Lub.oil turbocharger inlet pressure 0.25(2.5) -

Cooling water engine outlet tem- o

perature K(C) 368(95) 373(100)

. 115 ~ 120% of the rated
in-!

Rotational overspeed min~#(rmp) speed

* Lub.oll priming pressure 0.02(0.2) -—
Drffgrenttal pressure(lub.oil 0.09(0.9) .
strainer)

* Differential pressure(fuel.oil filter) 0.09(0.9) -

* i i 0.65(6.6 -
Starting air pressure MPal(kgficm?) 65(6.6)

* Control air pressure 0.65(6.6) -
Coo!tng Water pressure(jacket 0.13(1.3) L
cooling line)

Coo!lng water pressure(cooler 0.13(1.3) N
cooling line)
lt_ub.cul engine inlet(cooler outlet} K(°C) 348(75) .
emperature

As for an asterisk(*), for equipment of each item varies as depended on the specification, refer to the Final

Document.

3-4. Holding Volumes of Lubricating Oil and Cooling Water

{Unit: Itr}
ltem Holding Volume Remarks

_ | Engine(inclinside the cooler, strainer & 35
O | piping)
o
% Lub.oil sump(common bed tank) * more than 1.04/ps
L
S Type NZ61, RHD 1.3
3 | * Governor

Type PSG 2.0
% Cylinder jacket(fresh water) 75
§ Cooler 285

As for an asterisk(*), refer to the Final Document as the volume may vary according to the specification.

1998.5.29R 3-2
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4.  OPERATION(Operationai Preparation) vanmar GNISAL-V

4. OPERATION

/—{ /!\cmmolxﬂJ

During operation, the diesel engine runs at a high speed. Alsc, some parts of the engine are hot, and
the compressed air and such pressurized fluids as oil and water are flowing inside it. Therefore, thor-
oughly read the safety precautions before operation, maintenance and inspection to handle the
engine properly not to cause any accidents.

@Chaptero, Section 3. Precautions on Safety

vy

4-1. Operational Preparation

Before the initial start of the engine after its installation or before its restart after its overhaul servicing
or a long-term stoppage, sufficiently perform the following inspection and operation preparation in
addition to daily inspection and operational preparation, and make sure there is no abnormality and
the operational preparation has compieted.

{1) Make sure no part nor tool has been left in the crankcase.

(2} Check for a part not tightened yet.

(3} If you have disassembled the valve mechanism, check the suction/exhaust valve head clearance.

|||] Chapter 6, 6-3-6. Adjustment of Suc./Exh, Valve Head Clearance

(4) Operate the lubricating oil priming pump, and open the pressure indicator cocks of all the cylinders.
While turning the flywheel, make sure the lubricating ol is dropping from each part of the valve
rocker arm shafts, piston pins, crank pins, main sure bearings and swing arms.

{5) Bleed the air from the lubricating oil strainer.

(6) Bleed the air from the fuel oil filter and inlet pipe of fuel injection pump.

(7) Manually lubricate the governor linkage, and make sure it moves smoothly.

[ Procedures for turning the flywheel ]

/Q\WARNING}

Be careful not to allow your body to make contact with a moving part while turning the fiywheel.
{Never put you hand into the crankcase.)

4-1 (Volume:14pages)



4.  OPERATION (Lubricating Qil System) vanmar GNI18 AL~V

Turn the flywheel by the following procedures:
Turning Gear Device = «------ Operational spec.

(1) Remove the lock bar, loosen the stopper lock bolt and slightly move the stopper.

(2) Press the turning gear shaft down to the GEAR IN position.

(3) Fit the stapper into the groove B of the gear shaft, and then tighten the stopper lock bolt.

(4) Attach the socket and ratchet handle for turning to the shaft, and then turn the flywheel.

(5) When the turning operation has completed, return the turning gear shaft to the GEAR QUT position.
Then, fit the stopper into the groove A |, and tighten the stopper lock bolt.

(6) Attach the lock bar.

/N

Unless the turning gear is the GEAR OUT position, the turning gear engagement/disengagement
switch actures to disable starting. (optional spec)

Drawing 4-1 Turning gear device (Optional spec.)

A e
273 Turning Gear Shaft f%
GEAR At ___./Flywheel
. LookBar OUT a1 o

Pos.

Turning Gear

Pos.
Stopper Lock Bolt s Z'f
Micro Switch

4-1-1. Lubricating Oil System

The piping parts of lubricating oil system are banded with yellow coating.

1) Inspection and oil supply of lubricating oif sump
(1) Open the drain valve, cock or plug of the following oil sumps and devices; and check the drain.
Supply the lubricating oil to the upper limit of oil level gauge or dipstick in each oil sump;
® Engine oil pan or common bed {lubricating system oil sump)
@ Governor oil sump
3 Lubricating oil cooler
@ Lubricating oil strainer
(2) Check the properties of lubricating oil; and if it is considerably contaminated of deteriorated, change it.

|!|| Chapter 3. Table of Engine Sfandard Adjustment

||[| Chapter 5, 5-2-2. Control on Lub. Qil
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4. OPERATION (Lubricating Gil System) vanman GNISAL-V

Drawing 4-2. Draining&Air Bleeding Points on Non-operating Side  Drawing 4-2, Draining & Air Bleeding Points

Lub. Qil Cooler Air Vent Vaive

=44/ 1
i : ‘*\E-—_//) (// Air Vent Plug

! oo
Air Vent Plug ‘ P A
= 7N
_E;L;- m.l.,—_l— o °+ fJ
' i 5' Lub. Oil Strainer
..,:J: 4 for turbocharger
Drain Plug Chang-over Cock b
Lub. Qil Strainer 7 . = o=
i
R i | Q
f L - N\~ Drain Piug
Dirain Plug | IL ~l
b

Qi Supplying Points on Operating Side
Hand Lubricating Points
Manuaily iubricate the governor link and control devices (circled portions)

Drawing 4-4. Governor Device

Control Lever
for Gov. output ﬁGovernor

Connector

Start/Stop Lever

Gil Levet Gauge

1st Lever Shaft Remove the top cover
and supply oil to 2 to
3 mm above the ¢en-

ter of oil level gauge.

Drain Plug

Drawing 4-5. Lub. System Oil

S

t
s
i
t

I i

/ ST
Lub. Oil Dipstic

Lub. Qil Filler (System oil sump)

1999.7.2R 4-3



2) Priming of lubricating oil
This engine employs the continuous priming system using a motor-operated pump.

/N

o Keep the control power supply for the motor-operated priming pump of this engine switched ON
always.

o Switch OFF the said power supply in a long-term stoppage of the ship and in a rest and maintenance
servicing of the power instaliation.

After priming has stopped for two hours or longer, perform priming for about 20 minutes or fonger.

Priming pressure: 0.02 ~ 0.20MPa (0.2 ~ 2.0kgflecm?)

3) Air Bleeding of Lub. Oil Cooler

—A \

o If any of the following items arises, start the engine after bleeding air from the lub. oil cooler, operate
the priming pump.

e After priming has stopped for two hours or longer.

e After disassembling & cleaning the lub. oit strainer.

e After changing the lub. oil or disassembiing the piping parts of lubricating oil system.

A ~

Air Bleeding Procedures
{1) Operate the priming pump.
(2) Open the air bleed valve of the |ub. oif cooler.
(3) Discharge the air, and then close the air bleed valve.

e If you cannot operate the motor-operated priming pump, perform air running for about 3 seconds

repeatedly five times.
After starting the engine should be executed the air venting again.

4-1-2. Fuel Oil System

The piping parts of fuel oil system are banded with red coating.

(1) Drain the fuel oil tank and fuel oil filter.

{2) Supply the fuel oil into the fuel oil tank, and check the fuel oil. Then, open or close each valve accord-
ing to the operation conditions.

(3) You use an engine of marine diesel oit (M.F.0O) start/stop specifications, turn on the heater for the
heavy fuel oil (H.F.0.) pipe line, and continue heating the H.F.O. until its viscosity becomes proper.

AN

If you use an engine of heavy fuel il (H.F.G.) start/stop specifications, make sure the fuel cil temper-
ature (viscosity) at the engine inlet is proper.

|||| Chapter 5, 5-1-3. Properties of Fuel Oil at the Engine Intet
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4,

OPERATION (Fuel Oit System) vanvar GNIBAL-V

{4) Bleeding air from oil system

After engine instaltation, long-term stoppage or overhaul of the engine, bleed air from the fuel oil sys-
tem by the following procedures:

(D Open the bypass valve of fuel feed pump.
(Fully turn the bypass valve handle counterciockwise)
@ Open the air bleed cock of fuel oil filter to bleed air.

Drawing 4-6 Air Bleeding Points on Frontal Side

6
ltem Name 9
1 [Fuel Feed Pump 5
2 |Press Regulat. Valve
3 [By-pass Handle - —-
4 | Chang-over Cock ==t 5 tg
5 |Fuel Filter (NO.2) e ot ;
6 |Air Bleed Cock [-
7 [Fuel Injsction Pump
8 |Air Bleed Plug 4 T
9 |Drain Cock e
By-pass Valve
--- 4‘@\{” (gilgckwise for close)
i i-| !'._,
T N\E
hN
IS 1

@ Loosen the air bleed plugs on the fuel oil pipe mount of each fuel injection pump to bleed air.

Drawing 4-7 Air Bleeding Points on Operating Side

Air Bleed Plug
if_"ll r._..q&l _ i'r!:::-] £ |
WO S N T A
A e e B

ﬂ-j:_ﬂ,__xi_llﬁ—”\\ ;mw——

@ Bleed the air from each fuel injection pump by the following procedures:
o Set the start/siop lever in the RUN position, and push the rack of fuel injection pump fo
the injection volume increase direction.
e Attach the priming tools to the pump tappet while the plunger of fuel injection pump is at the
lowermost position.



4. OPERATION {Fuel Oil System)

YANMAR

No. | Exclusive Tool Description Part No.
@ Priming lever 146673-92920
@ Lever support 146673-92930

GNIBAL-V

Drawing 4-8 Priming Procedures

S

i~

N "\

QOperate \
(0
© .

e Move up and down the priming lever until you feel a strong resistance.
o Turn the flywheel {o bleed the air from all of the cylinders.
(& Close the bypass valve.
{Fully turn the bypass valve handle clockwise.)
Fuel Oil Seal Pot Servicing Procedures {for Engine Using H.F.0.)

Seal pots are equipped to the mount for fuel oil pressure gauge and that for the fuel oil differential pressure
indicator (optional) of an engine using the heavy fuel oil (equivalent to 1,500-sec. or higher fuel oil),

Drawing 4-9 Seal Pot Servicing Procedures

Fuel Pressure Gauge

Seal Pot
H l Pressure
i Transmitter
3
Olo "t
& Seal Pot

Differential Pressure
indicator
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4. OPERATION({Cooling Water System & Boost Air) vanmar GNISAL-V

Remove the fitler plug (D and the air vent plug @ .

Pour ethylene glycol from the filler until it overflow from the air vent plug.

When the seal pot is filled with ethylene glycol, securely tighten the plugs D & @ .

Remove the plug @, and pour ethylene glycol from the filler. When the seal pot is filled with ethylene
glycol, tighten the plug.

(5) Periodically (about every two months) loosen the plug @ and plug 3, and check if the fuel oi does not
overflow.

(1
(2
(3
(

e et M ot

4

4-1-3. Cooling Water System

The piping parts of cooling water system are banded with blue coating.

(1) inspect the cooling water tank, and check whether the cooling water is not contaminated. If the cooling

water is considerably, change it.
(2) Supply the cooling water to the upper limit of water level gauge, and add a proper amount of rust
inhibitor.

|||] Chapter 5, 5-3-2. Brands of Rust Inhibitor & Adding Quantity
{3) Open and close each valve of the cooling water pipe system according to the operation conditions.

(4) if you use an engine of heavy fuel off (H.F.O.) start/stop specifications, heat the ccoling water in the
cylinder jacket side to 65t0 75 °C .

AN

When you have replaced the cylinder liner or drawn it out for servicing, remove the cylinder side
cover and make sure no water leaks inside cylinder.

4-1-4. Boost Air System

Open the drain cocks of the following points to drain them.

Drawing 4-10 Boost Air System Draining Points on Non-operating Side
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4.  OPERATION (Starting & Contro! Air System / Starting) vanmar GNIBALR.-V

4-1-5. Starting Air System

The piping parts of fuel oil system are banded with white coating.

(1) Drain the starting air reservoir.
(2) Make sure that the pneumatic pressure in the air r@servoir is high enough fo start the engine (2.2
MPa{22kgf/cm?} or higher).

4-1-6. Contro! and Protective Devices

{1) Move the start/stop lever from the RUN position to the STOP position and vice versa, and make sure
the rack of fuel injection pump, 1st lever shaft of governor link and connector move smoothly.

{2) Check for excessive play of connector pin.

{3} Set the power switch of protective and alarm devices to the ON position.

[ Unless the power switch is set in the ON position, the protective and alarm devices do not actuate. }

4-2. Starting

This engine is started by an air motor.
Press the START switch. Then, the pilot air sclenoid valve directly attached to the air motor will open on
the battery power to start the engine.

[ /[\CAUHON}

During start operation, do not bring your face close to the air motor. Dust adhered at the exhaust port
of air motor may enter your eye, resulting in injury.

— \

Before the initial start of the engine after its installation of before its start after its overhaul or long-
term stoppage, perform air running by the following procedures, and make sure there is no abnormal-
ity. Then, start the engine by the control panel on the engine side. if a large amount of fuel oil, cooling
water or lubricating oil should be entrapped in cylinders, "water hammering” may occur.

o Set the ENGINE/REMOTE operation selector switch in the ENGINE position.

e Open the pressure indicator cocks of all the cylinders.

e Set the start/stop lever in the STOP position.

e Hold the START switch pressing for 2 to 3 seconds to effect air running.

1) Starting operation procedures

Start the engine by the following procedures.
{1} Make sure the turning gear is it the GEAR QOUT position.
(2) Make sure the pressure indicator cock is closed.
{3) Set the ENGINE/REMOTE operation selector switch to the ENGINE or REMOTE position correspont-
ing to the control panel to be selected.

2002.5.15R 4-8



4. OPERATION (Starting) vanman GNISAL-V

(4) Set the start / stop lever in the RUN position,

(5) Make sure the pointer of speed control shaft of governor indicates the position of ordinary operation
(rated speed).

{6) Open the starting air reservoir valve and control air valve.

{7) Hold the START switch pressing for 2 to 3 seconds, and make sure of ignition. Only then release the
switch.

Drawing 4-11 Start Operating Procedures

W Y Y
lﬂ

Speed Control Knob
START Switch = (for Governor)
&) aho
StaryStop Lever N Speed Contral Shaft

ENGINE/REMOTE
Operation Selector Switch

Control Air Valve

A

Set it to the position in which the start/stop lever is fixed respectively in notch when you suit the start/
stop lever to the position of "RUN" or "STOP".

2) Corrective actions to be taken in starting failure

| /1\CAUTION |

If the engine cannot be properly started, unburnt combustion gas in the flue may be ignited, resulting
in explosion. Therefore, perform air running to discharge the gas from the exhaust gas system before
attempting to restart the engine.

(1) Make sure the fiywheel has completely stopped, and then press the START switch.
(2) If the battery power for the START switch has been exhausted (and in case of emergency), press the
manual button of air motor to start the engine.

/N

Use starting control based on the manual button only in emergency because the air motor may rotate
excessively as the control module is not in operation in this case.

Drawing 4-12 Air Motor Manual Button

Air Motor

Pilot Air Solenoid Valve Manual Button
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4. OPERATION (Running) - vanman GNI1BAL-V

3) Checks to be made immediately after starting

Check the following items. If any abnormality is found, stop the engine and repair it.
(1) Value indicated by the pressure indicator on the gauge panel
(2) Leak from each piping
{3) Unusual sound and abnormal heat generation of each part

4-3. Running

~| /1\CAUTION }

o During a run and immediately after the engine stop, never touch the following parts with bare hands.
Otherwise, you may get burnt.
sTurbocharger, Exhaust pipe system, boost air pipe system
*Flue and funnel '

o During a run, never touch any moving part. Otherwise, you may be caught in, resulting in injury.

N

Keep the control air valve opened during a run.
If you close it, the protective devices cannot actuate.

1} Initial Running-in Operation

>

To prevent initial abnormal wear of. piston rings and cylinder liner, run the engine on marine diesel oil
{(M.D.Q) for the foilowing period:

{1) For 10 to 20 hours after installation.
(2) For 10 to 20 hours after replacement of piston rings, piston or cylinder liner

2) Steady {Routine) Running

(1) Make sure the pressure of lubricating oil, cooling water and fuel oil has reached the specified value.

(2) Run the engine for about 10 minutes at the rated speed without load to warm it up.

(3) If the engine is used to drive a cargo pump or the like, which requires the control on rotation, run the
engine at the preset idling speed to warm it up.

A

The critical speed that may cause torsional vibration is within the normal rotation speed range, quickly
avoid it, and set the rotational speed to the rated speed.

2002.5.15R 4-10



4. OPERATION (Running) vanmar GNIB8AL-V

(4) If you continue running the engine with a low load for longer than three hours, observe the following
load factors, otherwise combustion worsens and fouling of the combustion chamber, exhaust pipe,
turbocharger, etc. becomes heavy.

@ If fuel oil used is the marine diesel oil (M.D.Q), run the engine at 15% or higher lcad factor,

@ If fuel oil used is the heavy fuel oil (H.F.0)
*And if the (optional) boost air temperature controller which heats the boost air in a low load run is

equipped, run the engine at 15% or higher load factor.
*But if the cocling water for the boost air cooler and lub. ¢il cooler is used jointly with the main

marine engine, run the engine at 20% or higher load factor.

If you want to run the engine at further lower load factor, change over the fuel oil to the M.D.O.

*But if the cooling water for the air cooler and lub. oil cooler is sea water, run the engine at 25% or
higher load factor,

if you want to run the engine at further lower load facteor, change over the fuel ail to the M.D.O.

(5) Boost air pressure regulating valve
@ To evade the surging generation of the supercharger when the high load is driven (vicinity of the load
of 100%), it equips the boost air pressure regulating valve (BN18AL-E V-type engine)

Drawing 4-12-2 Boost Air Press. Regulating Valve Installation position

Boost Air Press. Regulating Valve

@ Adjustment of boost air pressure regulating vaive
* Adjust it in the state that opens from the state of all closes 180° (state at shipment).
* Please turn the valve in an open direction and enlarge opening when the supercharger does surg-
ing by the change in the room temperature etc.
* Opening of the valve disc opens from all closes only to 540° .
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4.  OPERATION (Stopping in Normal Running) vanmar GNI18S8AL-V

Adjustment of Boost air temperature
(In the case of sea water cooling)
@ Adjust the boost air temperature to 40 to 80 °C , operating the cooling water bypass valve handle of
the boost air cooler.

____________________________________________________________________________

As the bypass valve handle is set in the OPEN side, the cooling water bypassed, and the boost
, air temperature rises.

Drawing 4-13 Sea Water By-pass Valve (Boost Air Cooler)

L
bL—' 1 o
==
O e
1
/NN !
}
1

B
Drain Cock “ﬁ

[ By-pass Vaive

@ In the case of a high humidity, this is not abnormal although much drain may be produced as the

moisture in the air is condensed.
In this case, run the engine as the drain cock of the boost air cooler kept opened.

{6} if you use an engine of marine diesel oil (M.D.Q.) start/stop specifications, observe the following
items:
e if the load factor is less than 20% of the generator rated output, do not switch the fuel oil from the

M.D.O. to the heavy fuel oit {H.F.Q.).

o Make sure the H.F.O. at the engine inlet has been heated so that its viscosity becomes proper, and
then switch over the fuel il from the M.D.O. to the H.F.O.

e The load substantially fluctuates at the incoming and outgoing and leading and unicading of vessel.
For these operations, we recommend you to run the engine on the M.D.O.

Proper viscosity: 11 to 14 ¢St (R.W.No.1 55 ~ 65 sec.)

(7) Measure the running performance once a day and record the measurement data.

|.l| Chapter 6, 6-3-1. Measurement of Running Performance
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4. QPERATION {(Emergency StOp) YANMAR GNIB(A)L-V

4-4. Stopping

4-4-1. Stopping in Normal Running
Except in case of emergency, stop the engine by the following procedures:

1) Preparation of stopping

{1) If you use an engine of marine diesel oil (M.D.0O.) start/stop specifications, switch gver the fue! oil from
the heavy fuel oil (H.D.0.) to the M.D.O. to prevent the H.F.Q. from being stagnant inside the fuel oil
pipes, fuel oil filter, fuel injection pumps when stopping the engine.

As the reference, continue running the engine on the marine diesel oil (M.D.Q.) for 20 to 30 minutes
before stopping the engine. However, since the required time depends upon the load applied when
the fuel oil is switched over and the capacity of pipes in the vessel, consult the dockyard where the
engine has been installed.

(2) Shut off the load, and then continue running the engine without load for about 10 minutes.

2) Stopping operation
(1) Set the start/stop lever in the STOP position.

If you use the engine of the remote start/stop specifications, press the STOP switch.

{2) Run the lubricating ofl priming pump

(3) Open the pressure indicator cock, and perform air running to discharge the as from the combustion
chambers. ‘

(4} Open or close the valves of each system according to the stopping conditions.

When the cooling water may be frozen under cold weather, or before a long term stoppage, drain the
cooling water from the cylinder jacket side and cooler side.

4-4-2. Emergency Stop

If any of the following problems arises, immediately set the start/stop lever in the STOP position to stop the
engine.

(1) Any of the following alarms has been issued.
o Expressive pressure drop of lub. oil
e Expressive temperature rise of lub.oil
e Expressive tempera rise of cooling water
e Overspeed
(2) An unusual sound has been made.
(3) Heat has generated unusually from a part
(4) Smoke is issued from a bearing or any other moving part.
(5) A pipe of fuel oil, lub. oll or cooling water system has been broken.
(8) The supply of cooling water has stopped, and it is impossible to supply it immediately.
(7) A setscrew or bolt of @ moving part is loose or broken.
(8) Moisture is mixed in the lubricating oil.
{9) The boost air pressure has dropped, and the exhaust temperature has excessively risen.
{10) The rack of fuel injection pump has stuck.

AN

If the engine is not stopped by setting the start/stop lever in the STOP position or pressing the STOP
switch, close the fuel oil inlet valve.
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4.  OPERATION(Disposal After an Emergency Stop) vanmar GNIS8AL-V

4-4-3. Disposal After an Emergency Stop
When repairing the engine or investigating the cause of problem, observe the following items:

\ &WARNING]

Do not open the side cover of ¢rankcase for at least 10 minutes after having stopped the engine.
Entry of fresh air into the engine may cause ignition of oil mist, resulting in explosion.

(—A x
If you have stopped the engine while it is running on the heavy fuel cil (H.F.0.), immediately dis-
charger the H.F.O. from the fuel oil pipes, fuel oil filter and fuel injection pumps, and displace them
with marine diesel oil (M.D.O.).

if the residual H.F.O. is cooled and its viscosity rises, it becomes impossible to restart the engine.

(1) Set the fuei oil changeover valves at the engine inlet and outlet to the marine diesel oil (M.D.O.)
position.

{(2) Open the bypass valve of fuel feed pump.

(3) Open the drain cock of fuel oil filter and drain valve of fuel oil main pipe.

{4) Turn the flywheel to discharge the H.F.O. from the fuel injection pipes and fuel injection valves. (Set
the start/stop lever in the RUN position, and turn the flywheel under the fuel injection status.)

Drawing 4-14 H.F.O. Discharging Points

Fuel injection Fump

Drain Cogk

} Fuet Oil
| Discharg Valve

I/
on HF—I 5 OPEN

— - Normal CLOSE
Discharg OPEN

2005.3.16R 4-14



“@» 6N18(A)L

5. Fuel Oil,Lub.Oil & Cooling Water




5. FUEL OIL, LUB. OIL & COOLING WATER (Fuel Oil)

vanvar GNISAL-V

5. FUEL OIL, LUB. OIL & COOLING WATER

5-1. Fuel Qil

The properties of fuel oil applicable to this engine are shown in the following tabie.

The properties of fuel oil are uncertain and broadly ranged; thus they affect such factors as a smooth run of
the engine, maintenance interval and service life of parts. Consequently, it might be necessary to change
the specifications of engine or add attachment in accordance with the applied fuel oil.

5-1-1. Quantity Criteria of Fuel Oil

W 200sec.Oif | 1,500sec.Oil | 3,500sec.Oil | 7,000sec.0il
at50°C cSt 3~8 <30 <180 < 380 <700
Viscosity :
R.W.No.1at 100°F | sec. 37 ~ 58 < 200 <1500 < 3500 < 7000
fsp;"igc gravity at <086 | <0991 | <0991 | <0091 | <0.991
Flash point °c > 60 > 60 > 60 > 60 > 60
Residual carbon  [mass.% < 0.7 <10 <15 <18 <22
Sulfur content mass. % <1.0 <35 <5 <5 <5
Erri?igglrty Ash content mass.% - <0.10 <0.10 <0.15 <0.20
value Moisture content | vol.% < 0.1 <05 <1.0 <1.0 <1.0
Vanadium ppm < 150 <300 < 500 <600
Sodium ppm - < 30 < 40 < 100 <200
Aluminum ppm -- <30 <30 <30 <30
Diesel index ot 30 > 25 > 20 > 15
ISO DBMorDMA | RMB10 RME25 RMG35 RMHSS5
Quality criteria equivalent CIMAC - CIMAC B10 | CIMAC E25 | CIMAC G35 | CIMAC H55
fuel oil BSI — {M4) {M86) {(M7) M9
Jis M.D.O IFO H.F.O.(heavy fuel oil)

Note: M.D.O. = marine diesel oil; LF.O. = intermediate fuel oil

" Use HFO with the CCAI, (an ignitability index), below 850 as an standard. (However, please note that the
said value was estimated from the past operation data and that the value can vary depending on the future
fuet oil quality.) The use of HFO with CCAIl exceeding 850 will cause faulty combustion and aggravate
exhaust color. If such use is inevitable, raise the intake air temperature. This will improve combustion to
an extent. ‘However, raise the intake air temperature carefully in relation with the exhaust temperature,
since this will affect the exhaust temperature and other engine performance.”

What is CCAI? _
CCAI stands for Calculation Carbon Aromaticity Index, which shows an ignitability index.
The index, in consideration of the relation between aromatic compound content in fuel oil and the
ignitability is used to obtain the aromaticity degree in relation with the fuel oil properties. The larger
the CCAI value, the larger the firing detay for inferior ignitability. in this case, the HFO direct starting
is not possible or exhaust color is aggravated due to faulty combustion.

2002.12.25R
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5. FUEL OIL, LUB. OIL & COOLING WATER (Fuel Oil) vanman GNISAL-V

5-1-2. Quality Criteria of Biended Fuel Qil

in the case of using a highly viscose fuel cil by blending with marine diesel oil to lower the viscosity of fuel
oil, in addition to the case of direct burning of fuel cil set forth above for its pretreatment, apply the blending
ratio shown in the following table based on the quality criteria on the blended fuel cil, not based on the vis-

cosity criteria.

When blending fuel oil of different production origins, sludge may be separated out, resulting in clog-
ging of fuel oil filters and sticking of fuel injection pumps and fuel injection valves. Pay your attention

to this regard.

Blended fuel oil 200-sec. oll equivalent | 1,500-sec. oil equivalent | 3,500-sec. oil equivaient
o ISO RMB10 RME25 RMG35
Quality criteria on
direct burning CIMAC CIMAC B10 CIMAC E25 CIMAC G35
equivatent fuel ofl
BSi {M4) (M8) (M7)
M.D.O.: H.F.0.(1,500-sec.cil)
60 : 40
Blending ratio(%) M.D.Ou H.?.g)g(g,goo-sec.oit) M.D.O.; H.i.(())z{%,osoo-sec.oit)
M.D.O.: H.F.0.{7,000-sec.oil) | M.D.O.: M.F.0.(7,000-sec.qil)
60 : 40 30:70

Note: M.D.O. = marine diesel oil; H.F.O. = heavy fuel oil
Viscosity after blending: [[LL]] 5-1-5. How to Find out the Viscosity of Blended Oil

5-1-3. Properties of Fuel Qil at the Engine Iniet

Impurities contained in the heavy fuel oil (H.F.0.) may cause fuel injection pumps and fuel injection valves
to be damaged, cylinder liners to be excessively worn and exhaust valves and valve seats to be deterio-
rated. Therefore, raise the cleaning effect of pretreatment system to the maximum extent, and also supply
the fuel oil heated to have the proper pressure and viscosity.

—\ -
Residual oil of a catalytic cracking refining device is sometimeas used for industrial fow-cost, high-vis-
cosity fuel oil. In this residual oil, there remain fine particles of silica and alumina that are catalysts for

this device.
A low-cost, high-viscosity fuel oil which uses there bases will cause abnormal wear of piston rings,

cylinder lines, fuel injection pumps, fuel injection valves, etc.
Therefore, use a low-cost, high-viscosity fuel cil treated of content less than 0.03 wt. % of ash, mini-

mum of silicon and aluminum and removed of all particles which exceed 3 ~ 5 yin size, utilizing the

F.O. treating apparatus.
Incidentally, the moisture content should be kept at less than 0.2 vol. %.
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(1) Recommend properties of heavy fuei oil (H.F.O.) at engine inlet

Moisture content Less than 0.2 vol.%

Content of solid particles L.ess than 20 ppm

Size of FFC catalytic particle l.ess than 5 1

(2) Recommended viscosity and pressure of heavy fuel oil (H.F.Q.) at engine inlet

Fuel ol Recommended Viscosity Recommended Pressure

at the Engine Inlet MPa (kgficm?)
200-sec. oil 0.20 ~0.25 (2.0 ~ 2.5)
1,500-sec. oil 11 ~ 14 St 0.40 ~ 0.45 (4.0 ~ 4.5)
3,500-sec. oil (RW.No.t 55 ~ 65 sec.) 0.45 ~ 0.50 (4.5 ~ 5.0)
7,000-sec. ol 0.65~0.70{6.5 ~7.0)
M.D.O. 3~ 8¢St 0.50 ~0.55(5.0 ~ 5.5)

Heating temperature: "" 5-1-4. How to Find out the Heavy Fuel Qil Heating Temperature
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5. FUEL OIL, LUB. OIL & COOLING WATER (Fuel Oil) vanmar GNISAL-V

Calculation of CCAl

CCAlI =D -81-141 ¢+ loglog (V + 0.85)

D : Density kg/m3 @ 15°C, V. Viscosity mm? /S @ 50°C

Y D CCAl
1 — 800 — 800
i - 820 — 810
B i 860 — 820
— 2 - 860 A
- - — 830 | The smalier CCA,
— _ 880 the better firing
— 3 and combustion
~ B — 840 performance.
L 4 - 900
C B M| _e50 ¢
- — 920 The larger CCAl,
L | the inferior firing
L — 860 performance.
- — 940 ~ This will cause
— 10 — e normat operation
[~ L 980 // - 870 to be hard.
- - /"
20 i
_ 980 — 880
— 30 A
C -
— el B
—— 100 -
=0 - 1020 L 900
—— 200
it — 1040
£ 400 . — 910
=— 1000
L = 920
= 5000
= — 930
— 40000
— 50000
[ Exampie ]
Obtaining CCAI of HFQ with the viscosity of 380cSt @ 50°C and the density of 985 kg/m?®
@ 15°C from the table above:
Draw a line from the viscosity (V) 380c¢St to the density (D) 985 and extend the line to
CCAl column. The fuel oil CCAI in the present example is 846,

2002.12.25R
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5. FUEL OIL, LUB. OIL & COOLING WATER (Fuel Oif) vanvan GNIBAL-V

5-1-4. How to Find out the Heavy Fuel Oil Heating Temperature

Example: in the case of finding out the heating temperature of 700 ¢St (at 50 °C ) fuel oil
Find the intersecting point () corresponding to viscosity of 700 ¢St and temperature of 50 °C on a
line @ standing for viscosity-temperature relation of 700 ¢St (at 50 °C ) fuel oil.
On this line @ , locate a point corresponding to the recommend viscosity at the engine inlet, and

then draw a perpendicular 3 from this point to the axis of abscissa (x-axis).
The intersection of this perpendicular with the x-axis indicates the heating temperature required.

(In this case, the temperaturs is 150 °C )

At 100°F — p At 50°F
ﬂsec) L 3
200000
100000
!
20000 5000
R.W.No.1 100°F ~ _ N 3000
7.000-sec. o1 | 10000 ] = e =
5000 =
. = 1000
3.500-s¢c, oi | -
2000 > —h 500
7, 500-see. ol “'\ = ey AL
1000 e e 200
. = - 1St
oo s b
u o - s )00 100
200~ N 50
A ~ P - > 40
I T N K 2
[l . 6’0 *
<+ %0, d
:égo J‘? = \k\.
= = = 2
R = = +—F
g B - . 15
L | PP 7 2 Recommended viscosity SR iz Y AV Al AR PR A7 7] 77
o [V 772 at engine inlet . LA 270 BN,
o ~ ~ 3 ~110,0 @
&S b 7 ~ g @
‘-F:.. ~ o R I~ P~ N gg %
. § ~J [ 7.0 H
2 ~ e L
= L . eI
o2 N so0H &
1 < y
> ~ | >
= His 1 4.0 s
a2 | g
&3 o
2 | Rz
= ] 3.0 -
@
15 i
! Y 2.0
0 40 50 60 70 80 90 160 110 120 130 140 150 160
E-‘_g (] M | X ; 1 ; L ll 3 ; b i ) 1 1 ; 1 | 4 1 i H i 1 '; J 1 ;
100°F (37. 8°C) : Engine inlet F.0. temp

Temperature (°C)

N\ -

(1) Prepare a correct viscosity-temperature reiation chart according to the properties of fuel oil existing
at the time of its delivery to you.
if the viscosity - temperature line corresponding to your appiied fuel oil is not shown, enter the vis-
cosity and temperature of the applied fuel oil on the above chart, item from the intersecting point of
the entered data draw a line in paralle! to the nearest drawn viscosity-temperature line, and find out
the heating temperature accordingly.

(2) Set the fuel heating temperature so that the fuel oil viscosity becomes 11 to 14 ¢St (55 to 65 sec.) at

the engine inlet to allow some temperature drop in the piping system.
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5. FUEL Ol LUB. OIL & COOLING WATER(Fuel Qi) vanmvar GN1BSAL-V

5-1-5. How to Find out the Viscosity of Biended Qil

Example: In the case of finding out the viscosity of blending (R.W. No.1 at 100°F) 7,000-sec. heavy fuel oil
(H.F.O.) with (R.W. No.1 at 100°F) 40-sec. marine oit (M.D.0.) at the blending ratio of 70:30.
On the left y-axis (axis of ordinate) corresponding to 100 % H.F.Q., locate the point & corre-
sponding to the viscosity (7,000 sec.) of H.F.O.; on the right y-axis corresponding to 100 %
M.D.O., the point (B) corresponding to the viscosity (40 sec.) of M.D.O. Now draw a straight line
® to link both located points.
Then, locate the point &) corresponding to the blending ratio of 70 % H.F.O. and 30 % M.D.O. on
the axis of abscissa (x-axis), and draw a perpendicular (D from the point & to the drawn straight
fine ® , intersecting at the point (& . Finally, draw a horizontal line 2 from thus found intersecting
point (© to the left y-axis to find out the viscosity of the blended oil. (In the case, the viscosity at
100°F is about 550 sec.)

Low-gual ity Fuel 0il
REMo.1 at 100°F ] 9(;;3)
7, 600sec. P~
H-5000 <=
H 4000 N
] 3000 N .
2000 ~
L1500 N o
N
5'1000 S ©
(560se0, ) ™ @ P o
o T (2)3

Viscosity after || 500 /@

blending
H-300 .

(T -F & 50

Viscosity after []200 h {\‘

blending |4 -
i 150 \\\‘:
100 N\
! N 20
:*80 \:\L\
I AN
n \\

AN

-+ 50 \\
oo
viscosity
40 sec.

S

740 = ~
g | gt 18
e gl |g
3 o~ )
ST o o
S - b
= 2 1] =
= @ F [:F] [
o I R Sl et IS =
~ i N Y s
21 glslile S
2 mls i@ 2
w = o=
= ®\s = 3
4.31
orine Diesel 011 ¥.0.0. 0 0 2 30 0 50 80 7 % %0 100
. i M S S S S WSO SO SOSY WOROT) S RO SRS S R S e |
Meawy Fiel 0il  H.F.0.100 80 g 70 60 50 40 20 20 10 0

Blending Ratio (%
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5. FUEL OIL, LUB. OIL & COOLING WATER (Lub. Oi) vanman GNISAL-V

5-2. Lubricating Oil

Selection of the proper lubricating oil is important for a diesel engine. In case of using an inappropriate lub.
oil, sticking of piston ring, seizure and early wear of piston, cylinder liners and bearings, etc. will occur.
Consequently, discreetly select the lubricating oil to be used.

5-2-1. Choosing the Lub. OiIl

Depending on properties of fuel oil and conditions of usage of the engine, lub. oil to be selected varies.
Choose lub. oil APt Service Grade CE or CD Class.

1) Viscosity
Use an oil shown in the below table.

Application Viscosity | Specific Frasl:cpomt Pour Point Kinematic Viscosity(cSt) Viscosity

(SAE) Gravity (Open Type) (°C) 40 °C 100 °C fndex

® Marine aux- 30 0.89 > 230 <—10 |105~125 | 11~125 | 96 ~ 110

jliary engine
@ Marine aux-

lliary engine 40 0.893 > 240 <—75 | 140~156 | 14~155 | 96 ~ 110
@ Land use

engine

2} Total Base Number (T.B.N.)
Select a lub. oil based on the values given in the following table for the base number against the sulfur
content including in the fuel used.

Fuel Oit Used Total Base
Redwood No.1 Sulfur Content Number
Viscosity (wt. %) (TB.N.)
s(100°F) (mgKOH/g)
M.D.O. equivalent <1 9~ 15
LF.O. eq. 200-sec. <35 16 ~ 26
1,600-sec .
H.F.O. eq. 3,500-sec. <5 30 ~ 42
7,000-sec

Lub. oil to be applied: [ﬂ 5.2-3. List of Lub. Oil Brands

4 & Y
(1) Avoid blended use of different brands.
(In the unavoidable case of blended use of different brands of lub, consult your lub. oit supplier.)

(2) If lub. oif of a high total base number (T.B.N.) is used when using fuel oil of a low sulfur content,
additive (calcium carbonate) of lub. oil sticks to the high-temperature area together with carbon
residue and causes adverse effects as mentioned below: For that reason, use the proper lub. oil.

o Accumulation of the aforementioned deposits on the combustion chamber hinders sliding of piston

rings and may cause scuffing to the rings, cylinder liners, etc. Besides, they may cause bite-in and
blow-bye if intruded into exhaust valves.
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5. FUEL OIL, LUB. OIL & COOLING WATER (Lub. Oil) vanmar GNISAL-V

5-2-2. Control on Lub. Qil
~ /A\cAUTION] .

@ In case of handling the lubricating oil inside the engine immediately after an engine stop, be careful
not to get burnt.

(@ Should there be a possibility of lubricating oil to get in your eyes or to stick to your skin during han-
dling of fubricating oil, wear protectors such as safety goggles and rubber gloves.

@ If lubricating oil get in your eyes or stick to your skin, it might cause inflammation. In such case,
flush an affected region with clean water, and then consult a physician, if necessary.

@ Method of disposing waste oil has been provided for in the law. Dispose of waste oil properly
according to the pertinent law. In case you don't know what to do, inquire of your supplier of lubri-
cationg oil about this matter, and dispose of waste oil accordingly.

1) Control Criteria

Conduct the property analysis of lub. oil used every 500 hours of engine run, and change or make up the
iub. oil as guided by control criteria set forth in the following table.

tem Unit Control Criteria Critical Value of Usage
Flash point(PM method) °c > 180 140
Change in viscosity cSt(40°c) Within new oil £ 15 % New oil == 25 %
Moisture content vol.% < 0.1 0.2
n-pentane inscluble matter
(A method) mass. % <15 2.0
Toluene insoluble matter
(A method) mass.%. <15 2.0
Difference between n-
pentane and toluene mass.% - <0.5
insoluble matters
Meas, method | He) HCIO, HCI HCIO4
Fuel oil used method method method | method
M.D.O. 3.0 6.0 1.0 4.0
Total base number mgKOH/g 200-sec. oil 5.0 10.0 3.0 7.0
1,500-sec. oil
12.0 18.0 10.0 15.0
3,500-sec. ail
7,000-sec, oil 12.0 18.0 10.0 15.0

2} Qil Change Criteria

Since oil change criteria vary as depended on conditions of use of the engine, an instance of the criteria
may be set forth as follows aithough they could not fixed uniformly on base of the time used alone.

(1) Ask your lub. oil supplier to analyze the lub. oil being used and thus to determine whether the oil can
be further used continually or not.
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5. FUEL OIL, LUB. OIL & COOLING WATER {Lub. Oil) vanmar GNISAL-V

Sample 500 cc of lub. oil at least from the drain plug of lub. oil strainer immediately after stopping the
engine for asking the analysis of lub. oil.

(2) Procuring & spof test kit to learn the remaining total base number, degree of contamination, cleanness
dispersing qualities of lub. oil used, etc. as a simple way of criteria, make the most of using such a
spot test kit.

(3} Should either of the aforementioned criteria be not possible, change the entire volume of iub. cil with
the new one at about 1,500 running hours in the case of constantly holding the oil volume of 1 Itr. /P38
by replenishing with the new oil.

5-2-3. List of Lub. Oil Brands
AP| Service Grade CE or CD/SAE 30 or 40 Equivalent.

Fuel Oil Soec Marine diesel oil Intermediate fuel oil Heavy fuel oil
DMS{’OH ' VDo . FO.=(RW. No.1 at 100°F) | H.FE.O.=(R.W. No.1 at 100°F)
A 200sec. Oil 1,500sec./3,500s&c./7,000sec.0il
Total Base
Number(T.B.N) g~ 15 16 ~ 25 30 ~ 42
Supplier
YANMAR MARINE
YANMAR | SUPER OIL 40 - -
IDEMITSU DAPHNE MARINE OIL SW30, SWVA0 | DAPHINE MARINE OIL SWA0, SW40
KOSAN DAPHNE MARINE OIL 8X30, 8X40 | o4 by MARINE OIL MV30, MVAC | DAPHNE MARINE OIL SH40
MCL. 30, 40
CASTROL CASTROL MHP30, 40 CASTROL TLX203, 204 gﬁgigt i&igg’ jgj
SEAMAX EXTRA30, 40 *
BRITISH BP ENERGOL DS3-153, 154 | BP ENERGOL IC-HEX203, 204 | BP ENERGOL IC-HFX303, 304
PETROLEUM ! : =

DELO 1000 MARINE OIL 3, 40 DELO 3000 MARINE OIL 30, 40
TARO XD12 30, 40 .?Eég ggogpngoATng OIL39,40 | bg| 3400 MARINE OIL 30, 40
TARO XD16 30, 40 ’ TARO 30 DP30, 40

COSMOQ OIL COSMO MARINE SUPER 30,40 | COSMO MARINE 3025, 4025 | COSMO MARINE 3040, 4040

Chevron Tsxaco
{FAMM, Caltex)

FUJI KOSAN | FUKKOL MARINE 312, 412 FUKKOL MARINE 320, 420 FUKKOL MARINE 330, 430

MOBIL GARD 330, 430
MOBIL GARD 312, 412 MOBIL GARD 312, 412 MOBIL GARD 340, 440

EXXMAR 12TP30, 40 MOBIL GARD 330, 430 EXXMAR 30 TP30, 40
EXXMAR 40 TP30, 40

EXXON MOBIL

KYGNUS OIL | KYGNUS MARINE DX 30,40 | KYGNUS MARINE DX 330, 340 e

JAPAN JOMO MARINE D-13, D-14 JOMO MARINE D-23, D-24 JOMO MARINE D-33, D-34
ENERGY/ELF | DISOLA M30185, 4015 AURELIA 3030, 4030 AURELIA XT 3040, 4040

CHEVRON DELO 1000 MARINE OfL 30, 40 | DELO 2000 MARINE OIL 30, 40 | DELO 3000 MARINE OIL 30, 40

GADINIA OIL 20, 40 RIMULA OIL 30, 40 ARGINA T OIL 30, 40

SHELL RIMULA CT OI1. 30, 40
RIMULA OIL 30, 40 RIMULA FB OIL. 30, 40 ARGINA X OIL 30, 40

NIPPON OIL | MARINE T103, T104 MARINE T203, T204 MARINE T303, T304
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5. FUEL OIL, LUB. Oll. & COOLING WATER {Cooling Water) vanmar GNISAL-V

5-3. Cooling Water (Engine Jacket Water)

5-3-1. Criteria on Cooling Fresh Water

(1) Use pure water (distilled water) or tap water.
{2) Use the water having the properties shown in the following table.

Y\ \

Recommended Water Quality
Do not use hard water.
pH 298 K (25 °C) 63~ 80 if hard water is used, scale adheres to
water chambers such as cylinder head and
Total hardness (CaCOs) <100 ppm cylinder water jackets and may cause an
L . . overheat. Pay your particular attention to
Chlorine ion (CI") conceniration < 100 ppm this regard.
M alkalinity 30-100 ppm \ J
Ammenium ion {NH,4*) cone. < 0.05 ppm
Sulfate ion (80,4 ) concentration <100 ppm
Evaporated residue < 400 ppm

5-3-2. Selection of and Control on Corrosion Inhibitor

(1) Add a corrasion inhibitor to cooling fresh water because use of fresh water causes a drop in strength
of parts and the cooling effect through corrosion of water chamber and adhering of scale.

(2) Select a corrosion inhibitor which does not have an adverse effect on parts of the cooling water sys-
tem because parts made of cast iron, carbon steel, brass and bronze, are used in the cooling water
system of an engine.

— .

» In the case where aluminum materials are used in the cooling water system, consult the supplier of
corrosion inhibitor because a kind of corrosion inhibitor to be used differs in this case.

« As to the adding quantity of and concentration control on corrosion inhibitor and addition and han-
dling of supplementary adjuster, obey the criteria set by the supplier of corrosion inhibitor.

+ In the case where the concentration of corrosion inhibitor could not be controlied, annually change
the cooling water by the total volume.

L

~{ /1\caution | .

@ Do not dump cooling water to which the corrosion inhibitor was added directly to the ocean or river.
Since the method of treating the waste liquor has been provided for in the law, such liquid has to
be treated according to instructions given by the supplier of corrosion inhibitor.

@ Do not mix different brands of corrosion inhibitor. (In the case where mixing of different brands of
corrosion inhibitor is unaveidable, consult the suppliers of corrosion inhibitor.

@ A corrosion inhibitor is chemical for industrial water treatment use; do not use it in the drinking
water line,

@ When handling, wear rubber gloves and gauze mask to avoid direct contact with hands or other
paris of the body.

® If the chemical accidentally comes in contact with skin, eyes or mouth, wash out thoroughly with
fresh water. If the problem persists, consult a doctor.
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5. FUEL OIL, LUB. OIL & COOLING WATER (Cooling Water) vaNMar GNISAL-V

(3) Recommended brands of corrosion inhibitor

Brands of corrosion inhibitor applicable to the enclosed circuit specification of the cooling water system are
shown in the following table.

Brand Supplier Brand Supplier

Royal Caviruston Antirust

Yanmar Sangyo Co., Ltd. Diesef Guard NB UNITOR & Taiho

YANMAR Royal Freeze Industries Co.. Ltd
Polyerin | - 109 Rocor NB Liguid
Folycrin | - 175 Kurita Water industries Ltd. || Nalcool 2000
*Kurilex L - 501 *Nalfleet 9 - 111 NALCO Japan Co., Ltd.
Neos PN - 1065 Nalfleet 9 - 108
Neos Co., Lid.
Neos PN - 108 Uniprot PC - 200
Nippon Yuka Kogyo Co., Ltd,
Hi-mol L - 10 Uniprot PC - 300
Taiho Industries Co., Lid.
Hi-mol AM - 5 Shadan K Otsuka Chemical Co., Lid.
*Qlgard C-601 Organo Co., Lid. Liguide WT ASHLAND JAPN CO., Ltd

B\ \

« In the case where the cooling water system is of the enclosed circuit specification, consult the sup-
plier of corrosion inhibitor because some brands drop in the concentration of corrosion inhibitor early.

+ Notice a corrosion inhibitor which doubies as an anti-freeze has a low thermal conductivity and may
be overheated during a ivad running.

* In the case where aluminum materials are in the cooling water system, use a brand of corresion inhib-
itor asterisked above.
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6. MAINTENANCE CHECKING(Precaution in Maintenance Checking) yanman GNISAL-V

6. MAINTENANCE CHECKING

6-1. Precautions in Maintenance Checking

To use an engine always in good order, checking is necessary periodically for trouble prevention. The
period of checking can not be fixed indiscriminately because it is influenced by application of the engine,
conditions of use, quality of fuel il and lub. cil used, and daily handling circumstance.

—/N\ ~

» The following tables of checking show the standard checking frequency. Perform the initial overhaul
servicing according to these checking tables. Then, based on the obtained checking (on wear corro-
sion, accumulation of carbon, accumulation of sludge and others), make the most economical check-
ing schedule suitable for your engine, and conform to the specified schedule from the second
checking.

» As for the items whose checking frequency is shown by both the accumuiated operation hours and
number of days, schedule the checking at the earlier timing. |

A

6-2. Table of Periodical Checking

(1) For marine service engine

1) Table of Routine Maintenance Checking .. ... ... ... .. o it ... . See Table 6-1.
2} Checking Table for Engine Using Marine Diesel Qil. .. ........... ... . .......... See Tahle 6-2.
3) Checking Table for Engine Using Heavy Fuel Oil (R.W. No.1 at 100°F 1,500 ~ 7,000-sec. Equivalent

FUR Ol . o e e e See Table 6-3.

(2) For land service and/or generator engine
In accordance with the Specifications of Checking & Servicing of Diesel Service Generating Set separately

stipulated.

6-3. Routine Maintenance Checking & Adjustment Procedures

6-3-1. Measurement of Running Performance

6-3-2. Measurement of Max. Combustion Pressure (Pmax)

6-3-3. Regulation of Fuel Injection Volume (Rack Scale)

6-34. Adjustment of Fuel Injection Timing

6-3-5. Checking of Fue! Injection Valve & Adjustment of Injection Pressure
6-3-6. Adjustment of Suc./Exh. Valve Head Clearance

6-3-7. Adjustment of Lub. Oil Pressure

6-3-8. Adjustment of Lub. Oil Temperature

6-3-9. Adjustment of Fuel. Qil Pressure

6-3-10. Checking of Cyl. Jacket Cooling Water Thermostatic Valve

6-3-11. Cleaning of Lub. Oil Bypass Strainer

6-3-12. Cleaning of Lub. Oil Strainer

6-3-13. Cleaning of Fuel. Qil Filter

6-3-14. Cleaning of Strainer Element

6-3-15. Washing of Turbocharger Blower

6-3-16. Maintenance of Pressure Gauge

6-3-17. Measurement of Crankshaft Deflection

£-3-18. Adjustment of Fuel. Injection Pump Pinion Lubricating Volume (for Engine Using H.F.O.)
6-3-19. Maintenance of Fuel. Qil Seal Pot (for Engine Using H.F.O.)
6-3-20. Checking & Replacement of Anticorrosive Zinc
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6. MAINTENANCE CHECKING (Routing Maintenance Checking)

YANMAR

G6NI18AL-V

Table 6-1. Table of Routine Maintenance checking

Checking Area

Nature of Work

Daily

Weekly

Monthly {(or 300-500hrs.)

Starting air tank

Pressure check

Draining

Governor gear

Gov. oil volume check

Checking & lubrication of
linkage system

Fuel feed pump Check on leak from oil
seal
& | Fuel oil filter Draining Back-washing (blow-off) | Overhaul cleaning
o
(%’ Check on rack scale
5 | Fuel injection position
T Pump *Check on pinion lubri-
I cating Volume
injection timing Check on looseness of
adjust bolt lock nuts
Lub. oil cleaning
ac:n;irl'no:nl;)ed Qil volume check The batch cleaning by Lub. oil property analysis
% P the purifier
® ) .
> . . .. Back-washing (blow-offy | Overhaul ¢cleaning
U | Lub. ¢it strainer | Draining
i XD *(10~ 15 d
3 {2 ~ 3 days) { ays)
£ | Lub. oil bypass .
=3 _—
| strainer Overhaul cleaning

Cooling water
pump

Check on leak from
mechanical seal

Turbocharger

Prefilter washing

Biower washing

Starting air motor

Check that electrical wir-
ing is fastend firmly.

Check that no air leaks
from the air pipe and the
joint,

Each pressure
gauge

Check on defective indi-
cation

Each thermom-
eter

Instrument

Check on defective indi-
cation

Enhgine appearance

Check on looseness of
bolts & nuts

Check on leaks of vari-
ous parts

(cooling water, fuel oil,
lub. oil, boost air &
exhaust gas)

Each pipe system

Leak check

Note: An asterisk (*) refers to only for engine using heavy fuel oil (H.F.0.)

2003.12.10R
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6. MAINTENANCE CHECKING (Engine Using Marine Diesel Oil)  yanman GNIS8AL-V

Table 6-2. Checking Table for Engine Using Marine Diesel Oii (1/3)

—/\ \

An asterisk (*)} given in the following tables refers to the timing of initial check after the initial start or
part replacement. Perform the check from the second time and onward at the ordinary frequency.
.
Checking & Servicing
Frequency (hrs.)
gla
AREIE
| Partto Be ) TN w2 |8
4 4
Div. Checked Nature of Service 2ls CID % <2D
SIS l8|<s|8
bl N N
S|Sis| 2|
gl i | > ©
E|E] > g
(S22 =T R T S RV
O
\P::s:n;ecnon Drawing-out check & adjustment 1,500 ~ 2,000 1t time:500~800hrs
Check & adjustment of the valve head clearance | QO
?‘3 Check of valve spring O
= Check disassembly & check of valve rotator O
@ . B
- Disassembly, check & cleanin
£ | Cylinder head —— Y g O
& Grinding of suc./ehx. valve seat O
Scale cleaning & hydraulic test of water chamber O
Replacement of stem seal (Suc./Ehx. Valve) O
Check of cyl. head bolt tightening force * O
Drawing-out, cleaning, checking & measurement o
) of piston
Piston Check & measurement of piston rings O
Check & measurement of piston pin O
Check & measurement of piston pin metal O
Connecting Check & measurement of crank-pin metal O
rod Check of connecting rod bolt tightening force O
Change of connecting rod bolts 20,000 hrs.
inner dia. checking, cleaning & measurement O
Cyl. liner Drawing-out, check & cleaning of water jacket
o0 part Y
&
o Measurement of crank pin outer dia. & journal O
o | Crankshaft
§ Measurement & adjustment of deflection O
&
= Disassembly, metal checking & measurement (@)
5 - - . -
= . . Check on tightening force of main bearing clamp-
(0]
£ Main bearing ing bolts O
Check on tightening force of side bolt (@)
Check of cam & roller bearing ®]
Disassembly & check of fuel pump tappet O
Camshaft Disassembly, check & measurement of swing arm O
Drawing-out of crankshaft & bearing check & o
measurement
Check of tooth bearing & backlash O
Timing gear Dasass\f_ambly of idle gear & check ‘& measurement o
of bearing
Check of idle gear mounted shaft tightening force O
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6. MAINTENANCE CHECKING (Engine Using Marine Diesel Oi) yanmar GNISAL.~-V

Table 6-2. Checking Table for Engine Using Marine Diesel Gil (2/3)

Checking Servicing
Cycle (hrs.)
[ane
g8l8lslsis
- |Partto Be “‘_1;,‘-’»“:;_? ]
= i : |2
& |Checked Nature of Service =g k3 g 2
22 e o S
AEIHEE
[« o o el
S| E| || =
e e [T | 2 ._.;-,"
o~
£ |Fuelfeed  |Check of tooth bearing & backlash O
a. jpump, lub. oil
)]
£ |pump, & cold Disassembly, check & measurement
g | water pump of bearin O
= |driving 9
9, |intermediate  {Chack of gear mounted shaft tighten-
£ |gear. - O
S |gearn ing force
- Change of hydraulic fluid
8 Governor - g y * O
o] Disassembly & check O
2 |Governor driv- Disassembly & check of tooth bear- o
O |ing gear ing & bearing
o Check of injection timing O 1st time: 300 - 500
GE, g:x;lgnjechon Check of deflector & replacement O
:% Disassembly, cleaning & check O
5 Euel feed Disassembly & check @)
g pump Replacement of ¢l seal O
WL FO.confrol & .
stop air piston Replacement of o-ring O
) Change (depended on resuits of
Lub. of property analysis) O
. Disassembly, check, cleaning &
Lub. oil cooler hydraulic test O
Thermostatic |-. .
valve Disassembily, check & cleaning O
5 Disassembly, check & measurement O
7] .
& Lub. oil pump |Disassembly & check of pres. reg. o
3 valve & safety valve
& Change the element
3 ;Etérbgicl:harger Change the element of lub. oil 1,000- When the lub. oil
stréiner strainer 2,000 pressure dropped by
0.3MPa(3kgflem?)
Lub.oil primi | O o
ub.oil priming . 2nd
motor pump Bearing of motor :?ri; a3
et
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6.

MAINTENANCE CHECKING (Engine Using Marine Diesel Oil)

vanman GN1SAL.-V

Table 6-2. Checking Table for Engine Using Marine Diesel Qil (3/3)

Checking Servicing
Cycle (hrs.)
3
g8l |8
= | Partto Be . PO A R N
& | Checked Nature of Service Sls 2 g 3
S S| g8 a3
TIiS|Tis|<E
SRR N I
g El5= 2
o e | T o
(9]
Thermostatic ) .
i valve Disassembly, check & cleaning O
% Cooling water Disassembly, check & measurement O
& | pump Replacement of mechanical seal O
% Fresh water Disassembly, check, cleaning & hydrau- o
Z | cooler lic test
g Cooling water Change (depended on resulis of prop- o
& | (Fresh water) erty analysis)
© ['sea water cool- Check of anticorrosive zinc & replace- o
ing parts ment (Air cooler & Lub. ¢il cooler)
Turbocharger Disassembly & cleaning '®)
Boost air cooler ll_)lsassembfy, check, cleaning & hydrau- o
ic test
Disassemble and clean the muffler ele- o
ment. (Clean with neutrai detergent.)
Remove the starting motor from the
engine and turn the pinion gear manu- o
ally, check that it turns smoothly and it
emits no abnormal sound.
= _ _ Disassembily, inspection, cleaning and
2 | Starting air replacement of grease of moving parts.
& | motor replacement of o-ring, first reduction O
gear bearing and special grease inside
the reduction gear.
Disassembly, inspection, cleaning and
replacement of grease of moving parts.
repiacement of o-ring, 1st & 2nd reduc- @)
tion gear bearings and special grease
inside the reduction gear.
Engine tachom- | . ipration of indication o
eter
Alarm switch Actuation test Q|
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6. MAINTENANCE CHECKING (Engine Using Heavy Fuel Oil) vanman GNISAL-V

Table 6-3. Checking Table for Engine Using Heavy Fuel Qil (R.W. No.1 at 100°F 1,500 ~ 7,000-sec. Equiv-
alent Fuel OIl) (1/3)

S\ \

An asterisk (*) given in the following tables refers o the timing of initial check after the initial start or
part replacement. Perform the check from the second time and onward at the ordinary frequency.
\. J/
Checking & Servicing
Frequency {hrs.)
8lo
SHEHE
b [Fe) ? &~
biv, | Part fo Be Nature of Service titir a2
Checked 2iglalg|g
= =A==
=lS|Tisl€
S| 3| 51 2| T
S| | =i > @
E|E| 1|y
@ |w |1 |
o
\I::!?/ Iemjechon Drawing-out check & adjustment 1,500 ~ 2,000 15t ime:500 ~ 800hrs
Check & adjustment of the valve head clearance | O
§ Check of valve spring 0O
& Check disassembly & check of valve rotator @]
E Cylinder head Diéas'sembly, check & cleaning O
S Grinding of suc./ehx. valve seat C
Scale cleaning & hydraulic test of water chamber O
Replacement of stem seal (Suc./Ehx. Valve) (@)
Check of cyl. head bolt tightening force * O
Drawing-out, cleaning. checking & measurement o
of piston
Piston - -
Check & measurement of piston rings O
Check & measurement of piston pin O
Check & measurement of piston pin metal ®]
Connecting | Check & measurement of crank-pin metal ®)
rod Check of connecting rod bolt tightening force O
Change of connecting rod bolts 20,000 hrs.
Inner dia. checking, cleaning & measurement O
Cyl. liner Drawing-out, check & cleaning of water jacket
) 9]
E part
o Measurement of crank pin outer dia. & journal
o | Crankshaft - P - ! ©
£ Measurement & adjustment of deflection @)
§ Disassembly, metal checking & measurement O
8 ) . Check on tightening force of main bearing clamp-
g Main bearing ing bolts O
Check on tightening force of side bolt O
Check of cam & roller bearing O
Disassembly & check of fuel pump tappet @)
Camghatt Disassembly, check & measurement of swing arm O
Prawing-out of crankshaft & bearing check & o
measurement
Check of tooth bearing & backlash O
Timing gear Dlsassgmbly of idie gear & check & measurement o
of bearing
Check of idle gear mounted shaft tightening force O
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6. MAINTENANCE CHECKING(_Engine Using Heavy Fuel Qil) vanman ONISAL-V

Table 6-3. Checking Table for Engine Using Heavy Fuel Oil (R.W. No.1 at 100°F 1,600 ~ 7,000-sec. Equiv-
alent Fuel Qil) (2/3)

Checking Servicing

Cycle (hrs.)
2la
HEEEE
; |Part to Be . Ol A N P
= 12
8 |checked Nature of Service ol 2 8 2
S| 28|58
HEEEE
S| S| w]| =2
E|E|>|o| g
e | T e
(a3
£ IFuel feed Check of tooth bearing & backlash e
L ipump, lub. oil [p;
Q. jpump, IR, Disassembly, check & measurement
£ |pump, & cold | o bearing O
g |water pump
= |driving Ch haft tighten-
5 |intermediate ingig}:c(g gear mounted shaft tighten o
< |gear.
- Change of hydraulic fluid *
8 |Governor - 9 4 ©
a ‘ Disassembly & check O
3 |Governor driv- |Disassembly & check of tooth bear- o
O ling gear ing & bearing
S Check of injection timing O 1st time: 300 - 500
;lj;!;njectlon Check of deflector & replacement @)
Disassembly, cleaning & check O
£ Fuel feed Disassembly & check O
% pump Replacement of oil seal O
@ |Pressure Check on filling of ethylene glycol O
5 |gauge seal
% got g Change of ethylene glycol O
w Replacement of Accumulator {for
Accumutator (Fuel cil line: F.O. Main pipe & Pres- O |optional part
sure regulating valve.)
F.O.control & .
stop air piston Replacement of o-ring O
; Change (depended on results of
Lub. oil property analysis) O
. Disassembly, check cleaning, &
Lub. oil cooler hydraulic test @)
Thermastatic Disassembly, check & cleanin O
valve ¥ 9
S Disassembly, check & measurement O
7 .
& |Lub. oil pump | Disassembly & check of pres. reg.
5 vaive & safety valve O
g Turbocharaer Change the element
3 | o 98T | Change the element of lub. ol 1,000- When the lub. oil pres-
SL,J[ réi nle . strainer 2,000 sure dropped by
0.3MPa(3kgficm?)
Lub.oil primi O -
ub.oil priming . 2nd
motor purmnp Bearing of motor t:r:; i“??g
uent
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MAINTENANCE CHECKING{Engine Using Heavy Fuel Oil)

vanman GNIBANL.-V

Table 6-3. Checking Table for Engine Using Heavy Fuel Qil (R.W. No.1 at 100°F 1,500 ~ 7,000-sec. Equiv-

alent Fuel Oil} (3/3)

Checking Servicing
Cycle (hrs.)
=
c|lg|ol818
P B 2138|518
= art io Be . 5 Wl
= Nature of Service S I B I
O Checked 8 § 8 § 3
TiISiT|s|le
51815 C(%
=S - B R > e
EjE| > o g
Lo 30 - A A 2 VS
[at]
Thermostatic Disassembly, check & cieaning O
£ valve
% Cooling water Disassembly, check & measurement @)
& | pump Replacement of mechanicai seal O
% Fresh water Disassembly, check, cleaning & hydrau- o
= i cooler tic test
__g Cooling water Change {depended on results of prop- o
8 | (Fresh water} erty analysis)
© Sea water cool- | Check of anticorrosive zinc & replace- o
ing parts ment {Air cocler & Lub. oil cooler)
Turbocharger Disassembly & cleaning O
Boost air cooler l_)lsassembly, check, cleaning & hydrau- o
lic test
Disassemble and clean the muffler ele- Every 6 months
ment. {Clean with neutral detergent.) ¥
Remove the starting motor from the
engine and turn the pinion gear manu-
ally, check that it turns smoothly and it Every 6 months
emits no abnormal sound.
o ) _ Disassembly, inspection, cleaning and
@ | Starting air replacement of grease of moving parts.
& | motor raplacement of o-ring, first reduction O
gear hearing and special grease inside
the reduction gear.
Disassembly, inspection, cleaning and
replacement of grease of moving parts.
replacement of o-ring, 1st & 2nd reduc- 9]
tion gear bearings and special grease
inside the reduction gear.
Engine tachom- | & i ration of indication o)
eter
Alarm switch Actuation test O
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6. MAINTENANCE CHECKING (Maintenance Checking8Adjusting Procedures) wanman GNISAL -V

6-3. Routine Maintenance Checking & Adjusting Procedures

6-3-1. Measurement of Running Performance
Check and record the following engine performances once a day while the load is stable.

(1) Each cylinder internal max. combustion pressure (Pmax)
(2) Each cylinder outlet exhaust gas temperature

(3) Turbocharger inlet exhaust gas temperature

{4) Lub. oil temperature (at the cooler inlet)

{5) Lub. oil temperature (at the engine inlet)

(6) Cooling water temperature {at the engine inlet)

{7} Cooling water temperature (at the engine outlet)

(8) Cooling water temperature {(at the air cooler inlet)

(9} Cooling water temperature (at the air cocler outlet)

{10) Cocling water temperature (at the lub. cil cooler outlet)
{11) Boost air temperature

(12) Engine inlet fuel temperature (for engine using H.F.0.)
(13) Each pressure indicated on the gauge panel

(14) Room temperature

Drawing 6-1 (1/2) Running Performance Confirming Points

@ @ Fuel Qil Pressure Gauge @ ® @

Drawing 6-1 (2/2) Running Performance Confirming Points

{ Non-operating Side | | Engine Front End|

e © & 6
/

\/ //
/77

J i .7 F}.J‘lr:——_ﬂ%



6.  MAINTENANCE CHECKING (Maintenance Checking&Adiusting Procedures) wanpsar GINTSIAL -V

Compare readings with corresponding valves given in the Records of Shop Trial or the Records of Transfer
Trial, and if found to be abnormal, carry out an adjustment or servicing required.

—\ \

Refer to the following items since the engine performance vary according to the room temperature,
water temperature, condiltions of load, etc.
(1) The dispersion of the maximum combustion pressure (Pmax) among cylinders is hormal if it is

within 0.5Mpa (5kgf/cm?).

« Pmax may rise considerabiy as depended on properties of fuel oil. However, in any case, run the
engine to keep Pmax below 17.7Mpa (180kgf/cm?).

« Reflation between the Pmax and the boost air temperature
If the reom temperature rises, Pmax falls; conversely, if the room temperature drops, Pmax rises,
There is a tendency of Pmax 0.2 MPa (2kgffcm?) against the room temperature change 3°C.

(2) Exhaust temperature refers to the corresponding temperature recorded in the Transfer Trial,

» The dispersion of the exhaust temperature among the respective cylinder outlets is normal if it is
within 40°C.
Even if this temperature is found not uniform among cylinders, it is unnecessary to force revising this
non-uniformity if the fuel injection volume and Pmax are found uniform among cylinders.

+ Relation between the room temperature and the exhaust femperature.
The exhaust temperature varies at the rate of about twice the room temperature change. Neverthe-
less, use the engine within the limit values, maintaining a good servicing of the engine, etc. and
reducing the icad because fouling of turbocharger and suction/exhaust passage, exhaust pressure,
properties of fuel oil, etc. may influence this relation.

6-3-2. Measurement of Max. Combustion Pressure (Pmax)

~| /I1\CAUTION | j

Wear gloves when taking a measurement because the pressure indicator becomes hot.

A

{1) Prepare the following exclusive tools:

No. Exclusive Tool Description Part No.
(@ | Pressure indicator cock turning handie 153605 - 92360
@ | Pressure indicator 137600 - 93751

Drawing 6-2. Pmax Measurement Procedures

___ Turning Handle
Inserting Hole

Max. Pressure Indicator Cock

1998.2.27R 6-10



6. MAINTENANCE CHECKING (Maintenance Checking8Adjusting Procedures) wanmar GNISAL -V

(2} Open the valve of pressure indicator cock with use of pressure indicator cock turning handle @ , and
lightly racefrev up the engine for two to three times.
{For prevention of dust and foreign matter from intruding into pressure indicator)

.(3) Attach the pressure indicator @ , and close its exhaust valve 3.

(4) Be sure to fully open the valve of pressure indicator cock withe use of turning handle, and close the
indicator cock when the pressure becomes the highest.

(5) After reading out the Pmax, open the exhaust valve of pressure indicator.

(6) Detach the pressure indicator when its needle shows 0 MPa (0 kgf/cm?).

{(When the pressure indicator cock is found hard fo loosen, use the tuming handle.)

A

(1) Shouid the dispersion in Pmax among cylinders exceed 0.5MPa(5kgficm?), adjust it with the injec-
tion timing of within 1°,

(2) Should the Pmax exceed its limiting value, adjust the injection timing upon examining the engine
performances.

6-3-3. Regulation of Fuel injection Volume (Rack Scale)

A

{1} Should the dispersion in exhaust temperature among cylinders exceed 40 °C under the serviced
state of the fuel injection valve, adjust the rack of the corresponding fuel injection pump.
{2) Keep the range of dispersion of rack adjustment among cylinders within one scale graduation.

Drawing 6-3. Fuel Injection Volume Regulating Procedures

FUEL VOL.
FUEL DECREASE —=——— FUEL INCREASE Fuel Injection Pump

(1) Loosen the lock nut @ .
(2) Turn the adjusting screw @ as follows:
Clockwise: To increase the injection volume (exhaust temperature rise)
Counterclockwise: To decrease the injection volume {exhaust temperature drop)
{3} Tighten the lock nut.



6. MAINTENANCE CHECKING (Maintenance Checking8Adjusting Procedures) wanmarn GINISAL-V

6-3-4. Adjustment of Fuel Injection Timing

If it is necessary to adjust the fuel injection timing as based on the data recorded during a load run, stop
the engine, and adjust the timing according to the following procedures:

1) Procedures for checking the fuel injection timing

(1) Tumn the flywheel to align the marked-off line on the body of fuel injection pump with that on the
plunger guide.

{2) The scale graduation pointed out by the fiywheel pointer at this time indicates the fuel injection timing.
(The flywheel scale within the range of 0° to 30° from the T.D.C. is graduated in 2°, and outside the

range, 5°.)
2) Adjustment of the injection timing

| /\\cauTion |

Do not bring your fingers close to the lock nut nor oil shield plate while turning the flywheel. Other-
wise, your fingers may be caught in, resuiting in an injury.

(1) Prepare the following exclusive tools:

Exclusive Tool Description Part No.
Single-ended wrench (M24) for adjusting boit 138603 - 62510
Double-ended wrench 28110 - 220240
Ratchet handie for turning 147673 - 92851
Socket (M24) for turning 42111 - 001850

Drawing 6-4. Fuel Injection Timing Adjusting Procedures

Maked-off Line

>

Fuel Injection Pump

@
@

\_

S

Qil Shield Plate

(2) Turn the flywheel to position the adjusting bolt (D at the lowermost.

{3) Loosen the lock nut @ .
(4) Tumn the flywheel in the direction of engine rotation so as to align the flywheel pointer with the injection

timing (indicated by the flywheel scale) of a cylinder to be adjusted.

Advance the injection timing: Pmax rises.
Delay the injection timing: Pmax drops.
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6. MAINTENANCE CHECKING (Maintenance Checking8Adjusting Procedures) yanman GINITBSAL -V

(5) Turn the adjusting bolt to align the marked-off line on the pump body with that on the plunger guide.
(6) Turn the flywheel to position the adjusting bolt at the lowermost.
(7) Tighten the fock nut.

{Have the adjusting boit fixed with use of a wrench so as not to allow the bolt to turn together when

lock nut is tightened.)

A

After having adjusted the injection timing, turn the flywheel in the direction of engine rotation. When
the adjusting bolt has come to its uppermost position, further push up the oil shield plate to make sure
there is allowance for the pump stroke. (Use the fuel pump priming tool.)

Drawing 6-5. Fuel Injection Pump Priming Tool

No. | Exclusive Tool Description Part No.
@ | Priming lever 146673 - 92920 |  Operate
@ | Lever support 146673 - 82830

6-3-5. Checking of Fuel Injection Valve & Adjustment of Injection Pressure

Improper servicing of fuel injection valve greatly affects the fuel combustion and output. However, it is gen-
erally difficult to specify the servicing frequency which depends on such as the fuel oil used and service
load. Therefore, determine the proper servicing frequency based on such as changes of exhaust tempera-
ture and exhaust color.

[ /!\cmmom]

in the engine using high viscosity fuel oil, the fuel injection nozzle is indirectly cooled. For servicing
and dismantling the fuel valve, refer to Fig. 36-C: Fuel injection maintenance procedure.

1} Drawing-out of a fuel injection valve

(1) Prepare the following exclusive tools:

No. Exclusive Tool Description Part No.

@ | Body of fuel injection valve drawing-out tool 146673 - 92340

@ | Drawing-out bolt 146673 - 92330

@ | Nut 26732 - 160002
Hexagonal wrench key (M8) 28150 - 080000
Hexagonal wrench key (M6) 28150 - 060000
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Drawing 6-6. Fuel Injection Valve Drawing-out Procedures

—A\cauTion | e .

<Prevent leakage oil in the fuel | ook = @

injection valve from dropping \ ’//N}L\ | | ol

in the cylinder liner> \&f yi 4

Before the fuel injection valve - |y Fuel Valve Tightening Nut
slips out, remove the bolt (B) @ N | L Fuel Valve Guard
(Refer drawing 6-7, p6-15) of s =t

pipe coupling. Leakage oil in ® UQ: jdq

the fuel injection valve can be == Nozzle Sleeve
exhausted if it does so. /

Additionally, blowing by com-

pressed air can effectively ® /

exhaust the leakage oil. 9

. J

Case Nut Packing

{2) Remove the clamping bolts & of fuel injection pipe joint @ with use of hexagonal wrench key. (Also
remove the bolts on the fuel injection pump side.)

(3) Loosen the cap ® nut of fuel injection pipe @ , and remove it with the fuel injection pipe.

(4) Remove the fuel valve tightening nut.

A

Handle the injection pipe with care because oil leakage takes place if the spherical surface on either
end of fuel injection pipe is flawed.

{5) Screw the drawing-out bolt @ into the fuel valve guard.

{6) Attach the body of drawing-out tool @ .

(7) Tighten the nut @ to draw out the fuel valve.

(8} Draw out the case nut packing. (it may be drawn out together with the fuel valve.)

2) Incorporating the valve

After cleaning, check or replacement of the fuel valve and adjustment of fuel injection pressure is finished,
incorporate the fuel vaive while observing the following point:

)\ \

(1) Take care not to damage the tip of nozzle sleeve when clearing the fue! valve mounting hole.

(2) Replace the case nut packing with new one.

(3) First tighten the cap nut ® of fuel injection pipe, and then tighten the fuel valve tightening nut.

(4) Do not make a mistake in the incorporating direction because spherical washers are used to the
injection pipe joint clamping bolts on the fuel injection pump side.

(5) Tighten the clamping bolts of fuel injection pipe joint @ on the cylinder head side and the fuel injec-
tion pump side alternately and gradually in two or three times.
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3) Leaked oil check

During a run immediately after servicing of a fuel injection valve, check for oil leaked from the overflow

pipe.
(A) Leaked oil take-off part of the injection pipe and injection pipe joint
(B) Leaked oil take-off part from the nozzle clearance.

Drawing 6-7. Leaked Qil Take-off Parts

R

|
i i~

4) Disassembly & cleaning of a fuel injection valve

(1) Prepare the following exclusive tools:

Exclusive Tool Description Part No.
Socket for case nut 146673 - 92260
Single-ended wrench (M41) for pressure regulation 146673 - 92270
Hexagonal wrench key (M8) 28150 - 080000

(2) Clean carbon adhered to the nozzle exterior, and then disassemble the fuel injection valve. (Removal
of carbon is facilitated by soaking the nozzle in the carbon remover or stock solution of cresol.)

{3) First remove the fuel valve guard, and then disassemble the valve sequentially in the ascending order
of numbers shown in the drawing below.
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Drawing 6-8. Fuel Valve Disassembling Sequence
Holder Set Bolt

Fuetl Injection Valve
Guard (Flange)

Fuel Injection Valve

Fuel Injection Valve

Holder Hold
older
O-ring O-ring
@ - O-ring
@
® . @
C-ring
o) O-ring
@ 4 @
® A
® @
@

(4) Check & servicing of various parts
o Check for sulfuric acid corrosion on the periphery of nozzle @ . If found noticeable corroded, replace the

nozzle with a new one.
o If the nozzle valve has stuck of it does not move smoothly, replace it with a new one.

o When the stepped wear "A" of valve stop spacer ® exceeds 0.15mm, replace it with 2 new one.

o Replace the case nut @ and O-rings of body of fuel injection valve with the respectively new ones.
o You are recommended to hold spare parts of nozzle, supposing that its average service life is about
2,500 hours.

(5) Reassemble a fuel injection valve in the sequence reverse to disassembly, paying attention to the fol-
lowing paints:

I A h

(1) Do not make a mistake in the incorporating direction of the spring seat ® , spring shoe and
spring shoe guide @ .

(2) Tighten the case nut to the specified torque using an exclusive socket. Excessively tightening it
may cause the nozzle to malfunction and the straight pin to be broken.

]|[| Chapter9. Table or Tightening Torques of Major Bolts
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5) Injection test & injection pressure regulation

\ /!\WARNlNG]

When operating the nozzle tester, be careful not to expose any part of your body fo spray from the
injection valve.
If exposed, you would be seriously wounded because the injection pressure is very high at 34MPa

(347kgr/icm?)

{1) Prepare the following exclusive toals:

Exclusive Tool Description Part No.
Nozzle tester 737600 - 93110
Injection pipe for nozzle tester 141616 - 93420
Single-ended wrench (M41) for pressure regulation 146673 - 92270
Socket for case nut 146673 - 92260
Double-ended wrench (M41 x M46) 28110 - 410460

Drawing 6-9. Injection Test & Injection Pressure Regulating Procedures

Injection Pipe
for Nozzie Tester

Nozzle Tester

Case Nut

Set the fuel injection valve downwards.

(2) Attach the injection valve to the nozzle tester.

(3) While slowly operating the hand lever of the tester, adjust the screwing-in of the pressure adjusting
nut @ to attain the specified injection pressure.

{(4) Quickly operate the hand lever of the tester (at rate of two to three strokes per second), and check the
state of spray. if the hand lever of the tester is operated slowly at this time, fuel oil runs down after the
hand lever is stoked, and you might err in judgment that the nozzle is defective. Thus, pay attention to
this regard. '

* Replace such a clogged nozzle or nozzle which gives a streaky injection with the new one.

(5) The nozzle can be used continually if the oil tightness of the seat part maintains a pressure 2.0 MPa
{(20kgf/cmy?) lower than the specified injection pressure and aliows the fuel oil to such an extent of
oozing out from the nozzle tip.
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/N

{1) When replacing the nozzle, remove the case the case nut under the loosened state of the pressure
adjusting nut. If the case nut is loosened under a high state of the injection pressure, the mating
surfaces of nozzle and spacer and the straight pin may be damaged.

(2) Tighten the case nut to the specified torque with use of exclusive socket.

(6) When the injection test and adjustment of injection pressure are finished, tighten the lock nut @ with
an exclusive single-ended wrench. (To prevent the adjusting nut (D from being turned together with
the lock nut, lock it with a double-ended wrench.)

6-3-6. Adjustment of Suc./Exh. Valve Head Clearance

Adjust the suction/exhaust valve head clearance according to the following procedures because the valve
mechanism of this engine is so constructed to retain two suction (or exhaust) valves by means of the T-
shaped valve guard which will be distorted to cause an abnormal wear to the valve guard guide and/or
valve guide unless adjusted to retain two valves simultanecusly:

(1) Prepare the following exclusive tools:

Exclusive Tool Description Part No.
Feeler gauge, 0.3-mm thick (suction) 28312 - 300750
Feeler gauge, 0.4-mm thick (exhaust) 28312 - 400750

Drawing 6-10. Valve Head Ciearance Adjusting Procedures

{2} Tum the flywheel to bring the cylinder for which the clearance is to be adjusted to assume the T.D.C.
of the compression stroke.

(o |

Do not mistake the T.D.C. of overlap for the instructed T.D.C.
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(3) Loosen the lock nuts @ & @ , and then loosen the rocker arm adjusting screw D and valve guard
adjusting screw @ .

{4) Press down the center of the valve guard from above (so that the clearance (& becomes zero under
this condition). Gradually tighten the valve guard adjusting screw @ so that the clearance
becomes zero. After the adjustment, lock the adjusting screw @ not to turn, and securely tighten the
lock nut @ .

(5) Put a feeler gauge into a clearance © between the rocker arm adjusting screw () and the valve guard,
and gradually tighten the rocker arm adjusting screw (@ until the clearance becomes narrow enough
to permit the feeler gauge to be smoothly drawn out. Then, lock the adjusting screw @ , and tighten
the lock nut @) .

(6) After having securely tightened the lock nut @ , check that the feeler gauge can be smoothly drawn
out.

A

The valve head clearance of a suction valve and that of an exhaust valve are different. Be careful not
to mistake the clearance of one valve for that of the other.

Valve head clearance: [[_| JjChapter 3. Table of Engine Standard Adjustments

6-3-7. Adjustment of Lub. Oil Pressure

The lubricating oil pressure regulating valve has been integrated in the lubricating oil pump.
Should the lubricating oil pressure go out of the specified value, adjust it according to the following proce-
dures:

A

{1} Before adjusting the lub. oil pressure, first clean the lubricating oil strainers.
(2) Run the engine, and then adjust the lubricating ol pressure to the specified value only after the
lubricating cil temperature is stabilized.

Drawing 6-11. Lub. Oil Pressure Adjusting Procedure

N (1) Loosen the lock nut (D .

(2) Adjust the screwing-in of the adjusting
. bolt @ to regulate the pressure.

4 Clockwise ... The pressure rises.

I 5 Counterclockwise ...

i The pressure drops.

1

(3) Securely tighten the lock nut.
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6-3-8. Adjustment of Lub. Oil Temperature

An automatic thermostatic valve has been equipped to the lubricating oil cooler to rise the lubricating ol
temperature in a short time after the engine is started and to maintain the temperature in the proper range
during a run. The lubricating oil temperature varies with a change of the cooling water temperature in each
season and sea aria, a fluctuation in the cooling water flow rate, fouling of the lubricating oil cooler, etc.

The automatic thermostatic valve has been set so that the lubricating oil temperature at the engine inlet
becomes 50 to 65 °C. However, if the lubricating oil temperature exceeds this range, adjust and check it
according to the following procedures:

1) Adjustment of lubricating oil temperature
Drawing 6-12. Lub. Oil Temperature Adjusting Procedures

Element

Piston

Nameplate

— Cover

n - n

(1) Remove the cap nut 3, and loosen the lock the lock nut @ .

(2} Check the projecting dimension @ of the adjusting bolt 3 .

{3) Screw the adjusting bolt in the direction of an arrow shown on the nameplate, and make sure the tem-
perature drops. (The bolt screwing-in depth must be 17mm or less.)

AN

Should the temperature do not drop even after the above adjustment, fouling of the lubricating oil
cooler, sticking of a piston of malfunction of the element, etc. may be suspected. Investigate the
cause, and restore the engine to the former proper condition.
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2) Check of automatic thermostatic valve

Stop the engine discharge the lubricating oit from the lubricating oil cooler, and then check the automatic
thermostatic valve according to the following procedures:

(1) Loosen the bolt @ shown in Drawing 6 -12, and then detach the cover.

(2) Check if the piston moves smoothly. {If the piston is catching or stuck, restore it to the proper condi-
tion.)

(3) Take out the piston (incorporating the element withe a circlip)

{4) Soak the element in cold water and warm water for 3 to 5 minutes, respectively, and measure the lift
of element spindle.

Drawing 6-13. Element Checking Procedures

Element

Piston

’_?__/__4—— Spring

+ = Circlip

* " Element Spindle
Lift of the element spindle (normal part)
Checking Water Temperature L.ift
Cold water of 30°Cor less 5+ 0.1mm

Warm water of 65 °Cor more Greater than 23mm

(5) If the lift of element spindle does not satisfy the values shown in the above table, replace the element
with the new one.
(8) Adjust the projecting dimension @ of the adjusting bolt @ to 36mm, and then attach the cover,
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6-3-9. Adjustment of Fuel Oil Pressure

The fuel oil pressure regulating valve is equipped to the end of fuel oil return pipe together with a damper
which absorbs the pulsating pressure inside the retum pipe.

Drawing 6-14. Pressure Regulating Valve Equipped Point

} Fuel Oil Pressure Gauge
® | ——

Pressure Regulating Valve

Damper

A

(1) Before adjusting the fuel oil pressure, first clean the fuel oil filters.
{2} Adjust the fuel oil pressure, taking the tank head pressure into consideration.

Drawing 6-15. Fuel Oil Pressure Adjusting Procedures

Adjusting Screw Fuel Qi Inlet

Fuel Qil Qutlet

(1) Turn the pressure adjust screw as follows:
Clockwise ... The pressure rise.
Counterclockwise ... The pressure drops.
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6-3-10. Checking of Cyl. Jacket Cooling Water Thermostatic Valves

An automatic thermostatic valve has been equipped to cylinder jacket to rise the cylinder jacket cooling
water temperature in a short time after the engine is started and to maintain the temperature within the
proper range during a run. The cooling water temperature varies with the load conditions and the cooling
water (cold fresh water) temperature at the boost air cooler inlet. This automatic thermostatic valve has
been set so that the cooling water at the engine outlet becomes 85 °C when the cold fresh water tempera-
ture is 38 °C. However, if this cooling water temperature is not within the range from 80 °C to 80 °C as for
your guide, overhaul check the thermostatic valve according to the following procedures:

Drawing 6-16. Thermostatic Vaive Removing Procedures

Air Bleeder

Throtlle Piate (Orifice)

Thermostatic Valve Case

Thermostatic Valve Element

| Side Cover

- Throttle Plate {Orifice)

Jacket Cooling Water Pump

1) Removal of thermostatic valve elements

{1} Close each vaive at the inlet and outlet of the cooling water system, and then discharge the cooling
water from inside the cylinder jacket.

{2) Remove the air bleeder.

{3) Detach the side cover.

{4) Remove the thermostatic valve case, and take out the elements.

Be careful not to drop the thermostatic valve elements. }
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2) Check of thermostatic valve elements

The thermostatic valve is equipped with two elements of different valve opening temperatures.
Check the elements according to the following procedures:

(1) Check for crack of the valve, broken spring and foreign matters caught on the valve seat face.
(2) Soak the elements in cold water and hot water for 2 to 3 minutes, respectively, and measure the valve

lift @ .

Drawing 6-17. Element Checking Procedures

Valve Opening Temp. Stamp

Valve lift of the element (normal part)

Checking Water Temperature Lift &)
Cold water of 30°C or less 45 = 1mm
Hot water of 95°C to 100 °C Greater than 55 £ 1mm

(3) If the valve lift does not satisfy the values shown in the above table, replace the elemenis with new
one.

3) Incorporation thermostatic valve elements
Incorporation thermostatic vaive element in the sequence reverse to removal.

N

(1} Do not make a mistake in the element incorporating direction.
{2} Do not forget to incorporate throttle plates at thermostatic valve case inlet and outlet sides.

6-3-11. Cleaning of Lub. Oil Bypass strainer

The lubricating oll system is equipped with a centrifugal bypass strainer in addition to a notch-wire oil
strainer. During a run, keep open a cock at outlet of lub. oil pump to allow the lubricating oil to flow through
the strainer regularly. When any problem has occurred to the bypass sirainer, close the cock to stop the oil
flow.

| /1\cAuTION |

Stop the engine before cleaning the bypass strainer.
If you disassembile the bypass strainer during a run, oil mist may be blown off, causing you to get a
burt.

6-24



6. MAINTENANCE CHECKING (Maintenance Checking8Aduusting Procedures) yanmanr GNTSAL -V

| GF-2type Bypass Strainer |

1) Disassembly & cleaning
Disassemble and clean the lub. oil bypass strainer according to the following procedures:

Drawing 6-18. GF-2type Bypass Strainer Disassembling Procedures
&

Bearing

@
@
®
Spindle
Body
Nozzle —_|]
| 7 Bearing
S . Lub. Oif Inlet
3 q
) 1
I
1 ]
Lub. Qit Ouilet

(1) Loosen the tightening nut D of the body cover @ , and then remove the cover @ .
(2) Remove the rotor assembly (spindie, rotor cover @ and rotor body & ).
(3) Lock the nozzle section of rotor assembly.

(e |

When locking the nozzle section, take care not to flaw the nozzle hole and the spindle hearing.

(4) Loosen the rotor cover tightening nut @ , and then detach the rotor cover @ .
(5) Completely remove the sludge adherent to the rotor body & and inside of rotor cover @ , and then
wash them.

AN

Completely remove the sludge. Otherwise, the residual sludge may cause an unbalance in rotation,
resuiting in a damage ¢ the bearing.

{6) Check for flaws of the bearings of body and body cover.
2} Reassembly

Reassemble the lub. oit bypass strainer in the sequence reverse fo disassembly, paying attention to the
foliowing points.

A

(1) Check for clogging of the nozzie and damage of the nozzie hole before incorporating the rotor
cover.

{(2) Incorporate the body cover after incorporating the rotor assembly into the body and making sure it
rotates smoothly.
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ROC-5type Bypass Strainer

1) Disassembly & cleaning

Disassemble and clean the lub. oil bypass strainer according to the following procedures:

{1) Loosen the bell knob 1/4 turns and remove the bell clamp, then remove the belt housing.

(2) Raise up the turbine assembly to allow the lub. oil to drain from inside, then remove the turbine
assembly.
* Take care not to bend the base shatt. .

{3) Loosen the can nut, then turn over the turbine assembly withe the can nut loosely attached.
« If the can nut is too tight to loosen with your hands, insert & bar into the hole of can nut and turn the

bar.

= Take care not to scratch the end surface of bush.

(4} Press down the turbine can, then remove the nut, turbine can and baffle screen.

Drawing 6-19. ROC-5type Bypass Strainer Disassembly Procedures

Beil Knob Turbine Assy. Disassembly of Turbine Assy.

Paper Insert
Bell Clamp

. Baffle Screen Assy.
O-ring

O-ring

Bush

Base Shaft .
Turbine Rotor

Base

Cut-off Valve
[on Opposite Side of Lub. Qil Inlet]

2) Checking and servicing

Sludge whase thickness is 15mm or more may cause abnormal vibration. According to the operation con-
ditions, specify the proper servicing interval,
(1) Insert such a narrow and thin tool as a spatula between the inside wall of turbine can and paper insert
o remove sludge and paper insert.
{2} Clean the turbine can, baffle screen and turbine rotor.
« Completely remove the sludge. Otherwise, abnormal vibration may be caused.
{3} Check for clogging of nozzle.
(4) Replace the O-ring, gasket and paper insert with new ones, respectively.

3) Reassembly

Reassembly the lub. oil bypass strainer in the sequence reverse to disassembly, paying attention to the fol-
fowing points.

o Tighten the can nut and bell clamp only with your hands and fingers.

o Attach the turbine assembly {0 the bell shaft, then make sure that it can be smoothly turnad.

o Tighten the bell clamp, then tighten the can nut 1/4 turns.
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| FM200 type Bypass Filter |

This FM200 centrifugal bypass fiiter should be cleaned at regular intervals ensuring that the thickness of

the dirt deposit inside the rotor does not exceed approximately 35 mm.

The filter assembly is fitted with a cut off valve, which is located in the filter body. This valve is designed to
protect the engine by stopping the supply of iube oil to the filter at start-up and during periods when the oil

pressure is below the vaive rating.

1) Disassembly & cleaning

Disassemble and clean the lube oil bypass filter according to the following procedures:

Drawing 6-18-b FM200 type Bypass Filter

rotor bearing 4
10
t
11
| _@
] P @
roter cver -~
slot |~ /@’—‘
19
pin |
4
I —— | 8 LUB.OIL
20 =\ ﬁ INLET
1.UB. CIL E 3
21} OQUTLET 1
2
No. NAME Ko NAME
1 BODY ASSEMBLY 12 BEARING TUBE
2 BODY 13 STAND TUBE
3 SPINDLE 14 ROTOR COVER
4 COVER CLAMP 15 PAPER INSERT
5 COVER ASSEMBLY 16 CIRCLIP
§ COVER NUT 17 O-RING {ROTOR ASSEMBLY)
7 O-RING 18 ROTOR BODY
8 COVER 19 NOZZLE
9 ROTOR ASSEMBLY 200 O-RING (FILTER BODY)}
10 ROTOR COVER NUT 21 CUT OFF VALVE KIT
11 STIFFNENER PLATE 22 FLANGE GASKET
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(1) Ensure the engine stopped, and the filter has come to a complete stop before proceeding.

(2) Remove the band clamp @ ,unscrew the cover nut ® and remove the centrifuge cover assembly &) .

(3) Allow the oil to drain out of the rotor assembly @ . Withdraw the rotor assembly vertically upwards
from the spindie.

+ At this time, it is noted not {o damage an upper and lower roter bearing.
{4} Secure the rotor assembly @ on the rotor disassembly tool. Unscrew the rotor cover nut (0 and sepa-

rate the rotor cover from the rotor body @ .

(5) Remove the stand-tube @ .
(6) Remove sludge deposits from the inside of the rotor cover (4 using a spatula, and remove the paper
insert from the rotor cover. Clean the rotor components using a suitable cleaning fluid.

2) Reassembly
{1} Ensure that all rotor components (including the two nozzles located in the rotor body) are thoroughiy

cleaned and free from debris before reassembly.

AN

Compietely remove the sludge. Otherwise, the residual may cause an unbalance in rotation, resulting
in damage to the bearing.

(2) Fit 2 new paper insert into the rotor cover, and attach the whole rotor assembly component. And then
tighten with the rotor cover nut @0 .
- Examine the centrifuge body O ring @ for damage and renew if necessary.
+ Inspect rotor bearings for wear and replace bearing tube @ if necessary.
- Reassemble the rotor assembly @ ensuring that the rotor cover slot and rotor body pin are aligned.
This prevents the unbalance during operation.
(3) Replace the rotor assembly @ on the spindle.
+ Inspect spindle @ for wear and replace filter body assembly @ if necessary.

After replacing the rotor assembly, check the rotor spins freely. ]

(4) Replace the filter cover assembly @ and fasten the centrifuge cover nut ® hand tight. (Tightening
torque =5 ~ 7 Nm)
- Exarnine the filter body O ring for damage and renew if necessary.

(5) Replace the cover clamp @ and tighten hand tight. (Tightening torque =5 ~ 7 Nm)

The band clamp must be securely fitted during operation of the centrifuge. }

(6) With the centrifuge running, check al joints for leaks.
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6-3-12. Cleaning of Lub. Oil Strainer

| Engine Main Lubricating Oil Strainer |
The lubricating oil strainer is of the manual back-washing, duplex changeover type, and its element are of
the nofch-wire type. In a normal run, the lubricating oil passes through both sides {(both elements) of the

strainer.
Besides, a differential pressure indicator which detects the oil pressure at the inlet and outiet of the strainer

has been fitted to the lubricating oil cooler so as to detect clogging of the strainer.

When the difference between the oil pressures at the inlet and outlet of the strainer reaches 0.09 MPa
(1kgflem?), the differential pressure alarm is issued.

| /\\cAuTioN | .

Be careful not to get burnt by touching this strainer because it assumes a high temperature during a
run.
J

AN y
» Should the differential pressure not drop even if back-washing is done, overhaul and clean the
strainer. ‘

« Should the strainer be fouled noticeably, a Iub. il pressure drop alarm may be issued when one side
of this strainer is used. Therefore, check the oil pressure while cleaning the strainer.

1) Back washing (blow-off)
Wash both sides of this strainer, one at a time, according to the following procedures:
(1) Align the red mark of the changeover cock (D with the LEFT (or RIGHT) CHANGE position on the
nameplate.
(2) Loosen the drain plug @ two to three turns.
(3) Carry out the changeover cock with the LEFT (or RIGHT) BLOW-OFF position for 1 to 2 seconds.

(4) Return the changeover cock with the CHANGE position.

(5) Repeat the above operation steps {3) & (4) three or four times.
{8) Tighten the drain plug.

{7) Return the changeover cock to the NORMAL RUN position.

Drawing 6-20. Lub. Oil Strainer Cleaning Procedures

Changeover Cock Nameplate i  SETR
nﬂ i il o

LEFT BLOW-OFF ~ I J O-ring

NORMAL RUN —1

Case

®»Ee @
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2) Disassembly & cleaning

When disassembling this strainer during a run, do so one side of the strainer at a time according to the fol-

lowing procedures:
(1) Align the red mark of the changeover cock (D with the LEFT (or RIGHT) CHANGE position.

(2) Loosen the drain plug @ .

(3) Loosen the air vent plug @ .

(4) Discharge the lubricating oil in the case, loosen the nut @ , and then detach the blow-off pipe & .
(5) Loosen the center bolt @ , and remove the case and element.

(6) Clean the removed.

[LL [16-3-14. Cleaning of Strainer/Filter Element

3) Incorporation

Incorporation a strainer element in the sequence reverse fo disassembly, paying attention to the foliowing
points.

S\ .

+ Do not make a mistake in the element incorporating direction.

» Take care not to permit the O-ring bit in the case.

* When setting the changeover cock in the NORMAL RUN position, shift it slowly. If shifted rapidly, the
oil pressure may temporarily drop before the case is filled with the lubricating oil, causing the lubricat-
ing oil pressure drop alarm to be issued.

p

Turbocharger Lubricating Oil Strainer

The lubricating oil strainer is of the duplex changeover type and its elements are of the paper type. In a
normal run, the lubricating oil passes through both sides (both elements) of strainer.
Besides, a pressure switch is provided on the outlet side of strainer to detect clogging of the strainer.

N .

When the lub. oil pressure at the outlet of strainer has dropped to 0.3 MPa (3kgf/cm?), replace the ele-
ments of the strainer.
» When the lub. oil pressure at the outiet of strainer has dropped to 0.25 MPa {2.5kgficm?), the pres-

sure drop alarm will be issued.
Simultaneously, the relief valve of strainer will open to allow sludge and contaminant in the strainer
to flow to the turbocharger, thereby damaging the bearing. Take care not to let the lub. oll pressure
to drop excessively.

» If the strainer is fouled noticeably, the lub. oil pressure drop alarm may be issued when one side of
this strainer is used. Therefore, keep checking the pressure carefully while operating one side of this
strainer.

| /\\cauTioN]|

Be careful not to get burnt by touching this strainer because it assumes a high temperature during a
run.

1980.7.2R 6-30
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1) Disassembly & cleaning

If you disassembie the strainer during a run, disassemble and clean on element then the other sequen-

tially.

(1) Align the red mark of the changeover cock with the LEFT {or RIGHT) CHANGE position.

{2) Loosen the air vent plug.

{3) Remove the drain plug, and discharge the lub. oil from the case.

{4) Loosen the center bolt, and remove the case and element.

(5) Replace the element.

Pressure Gauge

Fressure Switch

/é\/i

Rellef Valve
ezl
N :,:’('/' N
‘:\'.'.:;ig/-.’!
?——:ﬁ:&l‘:’

2) Incorporation

Air Vent Plug

LEFT CHANGE -5

NORMAL RUN. -~

Uil bty

13

Changeover Cock

~ RIGHT CHANGE
O-ring |
- Case

t—— Element

Drain Plug
Center Bolt

Incorporate a strainer element in the sequence reverse to disassembly, paying the attention to the follow-

ing points.

—

ing oil pressure drop alarm to be issue.

A

« Do not make a mistake in the element incorporating direction.

+ Take care not permit the O-ring bite in the case.

« When setting the changeover cock in the NORMAL RUN position, shift it slowly. If shifted rapidly, the
oil pressure may temporarily drop before the case is filled with the lubricating oil, causing the lubricat-

6-3-13. Cleaning of Fuel Qil Filter

The fuel oil filter equipped is of the heat-insulating, manual back-washing, duplex changeover type, and its
elements are of the notch-wire type. In a run, the fuel oil passes through both sides (both elements) of this

filter.

] A\CAUTIONJ

Be careful not to get burnt by touching this filter because it assumes a high temperature during a run

on H.F.O.

1999.7.2R
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—/\ \
» Should the filter be fouled noticeably, the revolution of the engine may decrease as the fuel oil pres-
sure drops when one side of this filter is used. Therefore, check the fuel oil pressure while cleaning

the filter.
» A positioning notch is provided to the changeover handle. In a blow-off or disassembly, tilt the handle

to align the notch with the knock pin.

1} Back-washing (blow-off)

Wash both sides of this filter, one at a time, according to the foliowing procedures:

(1) Open the drain cock O .
{2) Hold the changeover handle in the LEFT (or RIGHT) BLOW-OFF position for 1 to 2 seconds, and then

return it to the BOTH SIDES IN USE position.
{3) Repeat the above step (2) three or four times.
(4) Close the drain cock.

Drawing 6-22. Fuel Qil Filter Cleaning Procedures Drawing 6-23.
H.F.O. Filter M.D.O. Filter
BOTH SIDES IN USE ) BOTH SIDES IN USE 3
: @
7/
LEFT ; u l—-
BLOW - OFF n L
S HES £ U@
50° i [lid—T7] LEFTD
e bl BLOW- OFF__
~ |
LEFT £ > |
DISASSEMBLY / : S 5 _l )
- NS, J-l#
Syl Y= LEFTD
@-_\ ):- Q DISASSEMBLY
@ , TT1 Pl o e e e e - - @ 2

2) Disassembly & cleaning

When disassembly this filter during a run, do so one side of the filter at a time according to the following

procedures:
(1) Tilt the changeover handie @ to the LEFT (or RIGHT) DISASSEMBLY position.

{2) Open the air vent cock @ .

(3) Open the drain cock (D to discharge the fuel oil
{(4) Remove the circular nut ® .

(5) Remove the element @ , and clean it.

|||| §-3-14. Cleaning of Strainer/Filter Element

(6) Clean the inside of the filter body.

2003.4.17R 6-32
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3} Incorporation

Incorporation a filter element in the sequence reverse to disassembly, paying attention to the following
point.

VAN

(1) When setting the handle in the BOTH SIDES IN USE position, shift it slowly. If shifted rapidly to the
BOTH SIDES IN USE position, the oil pressure may drop before the filter is filled with the fuel oil.
{2) Open the air vent cock to bleed air.

6-3-14. Cleaning of Strainer/Filter Element

Clean a notch-wire type element of lubricating oil strainer or fuel oil filter according to the following proce-
dures:

Drawing 6-24, Notch-wire Type Element Cleaning Procedures

@7‘:::.{[)6:
VR
@Séﬁpe Cock

L—- Smash to about tmm

(v

(1) Soak the element in the light oil or cleaning fiuid to remove the siudge adherent on the surface with a
wire brush.

(2) Prepare a nozzle as shown in the above drawing, and spray the compressed air of 0.3 to 0.5 MPa (3
to 5 kgffcm?) from the inside of the element.

{3) Lighting the element form its inside, make sure the dirt and foreign matters have been removed.

{4) Check for flaws, wire breakage, corrosion, etc. on the surface of notch wire.

6-3-15. Washing of Turbocharger Blower

When the blower of turbocharger is fouled, the exhaust temperature may rise, shortening the service life of

fuel injection valves and exhaust valves.
Also, the effect of late washing is lower than that of timely washing. Therefore, record the boost air pres-
sure before and after such a washing, and referring to the recorded data, periodically wash the blower.

SN :

(1) Wash the blower during a run of abut 75% or more load. After washing it, continue a load run for at
lest one hour.

(2) Should the boost air pressure not restored even after washing the blower, overhaul and clean it.

(3) Fresh water alone does not have the effect of cleaning the blower. For washing the biower, use the
cleaning fluid (P/#137616-18400).
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Drawing 6-25. Turbocharger Blower Washing Procedures

Hand Pump Connecting Hose

Fillter Plug

;:ﬁsz[gt
Cap

RH133 Type RH143 Type

(1) Open the drain cock on the outlet side of boost air cooler.
{2) Suck one washing’s usage of the cleaning fluid into a hand pump.

Type RH133; 0.15 ltr.
Type RH143: 0.2 lir.

One washing’s usage

{3) Connect the land pump with the water filler plug, and pour in the cleaning fluid in 4 to 10 seconds.

(4) Repeat the above steps (2) & (3) three of four times.

(5) Pour fresh water of the same quantity as the cleaning fluid into the washer, and carry out washing with
fresh water in the same way above procedures.

(B) After the washing, attach the cap to the water filler plug, and close the drain cock.

{7) If the boost air pressure is not restored, wait next 10 minutes, and then repeat the above washing.

6-3-16. Maintenance of Pressure Gauge

Glycerin aqueous solution is sealed in a pressure gauge equipped on the gauge panel to prevent wear of
the gear and link mechanism inside the gauge.
Handle a pressure gauge, observing the following items:
{1) When removing the gauge panel or a pressure gauge for its servicing, have the rubber cap of a pres-
sure gauge faced upward.
(If faced sidelong, the sealing liquid will leak through the ventilating hole in the rubber cap.)
(2) Always maintain the sealing fiquid af the specified level.

1998.10.20R 6-34
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Drawing 6-26. Level of Pressure Gauge Sealing Liquid

Rubber Cap

Minimum liquid level @) = 18mm
Higher Liquid level (B) = 25~28mm

=)

{3) Should the sealing liquid become contaminated or its level drop, detach the rubber cap, and change
the sealing liquid or replenish the pressure gauge with its sealing liguid.
(Sealing liquid (P/#42111-002800) is optionally available.

(4) When a pressure gauge is replaced with the new one, use it after cutling off the navel of the rubber
cap to open a ventilating hole to the gauge.
(If the gauge is not provided with an opened ventilating hole, the indication becomes be out of order.)

Adjustment of Pressure Take-off Main Valve

Check and adjust the operating of a needle valve provided at the piping part of a pressure gauge or
pressure transmitter in order to prevent the damage or malfunction of the pressure gauge and pres-
sure transmitter that are subject to pulsation.

+ Fuel pressure main valve: Open 1/4 turn from the completely closed position.
» Other pressure main valve: Open one turn from the completely closed position.

Adjustment of Remote Indicating Pressure

In the case of remote indication of a pressure, a pressure tfransmitter has been equipped. If the indication
on the remote side has to be adjusted, proceed to the adjustment according to the following procedure:

[ Adjusting Procedure ] Drawing 6-27. Top Cover
» Detach the top cover from a pressure
transmitier. Screwdriver

« Lightly press a small screwdriver (of
which head is 2mm in diameter)
against the ZERO or SPAN adjust
screw, and tum the screw as the
need arises.

. Press. Transmitter

A1
Test Valve
[QEne)]
m Connector
=3
+ As the screw is turned clockwise, the | ZERO ADUJUSTMENT | L SPAN ADUJUSTMENT |

indicated value varies in the direction
.of an arrow shown in the following

mA
graphs. 20 /y 20 /
4 4

0 Po'P P kgflom? 0 P' P kgffem?
Pressure  (MPa) (MPa)
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6-3-17. Measurement of Crankshaft Deflection

If the crankshaft defiection enlarges excessively, the crankshaft may be broken, resulting in an accident,
Consequently, periodically measure the crankshaft deflection,

Y\ .

(1) Measure the crankshaft defection under the cold state of the engine.

(2) When you have removed of further tightened the engine installation (anchor) bolts, common bed
clamping bolts or driven machine (such as generator) clamping boits, are disassembled or retight-
ened, measure the crankshaft deflacfion.

(3) Move the contactor of deflection gauge, and make sure the needle of dial gauge returns to the orig-
inal position. ‘

1) Defiection measuring procedures

(1) Prepare the following exclusive tools:

Exclusive Tool Description Part No.
Deflection gauge 42111 - 000040
Deflection gauge mirror 42111 - 001420
Ratchet handle for turning 147673 - 92851
Socket (M24) for turning 42111 - 001850

(2) Open the pressure indicator cocks of all cylinders.

(3) Turn the flywheel {o bring it to the position EB of 30 degrees after the B.D.C.

{4) Fit the deflection gauge, and set the needie of dial gauge in the zero indication.

(5) Slowly turn the flywheel in the rotational direction of the engine, and take and record readings of the

dial gauge at the position E, T, P and PB.

Drawing 6-28. Position for Fitting the Deflection Gauge Prawing 6-29. Deflection Measuring Positions

RN
\/

=

Crank Pin Position

Deflection Gauge EB : 30" after B.D.C. (measuring reference)
. E :90° before T.D.C.
D = Diameter of crankshaft of 180mm
— W T : Top Dead Center (T.D.C))
L = Width f
idth across arms of 98mm P . 00° after TD.C.

PB : 30° before B.D.C
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2) Criteria on resuits of the deflection measurement

The relation between the deflection valve (reading of dial gauge) at each measured position with the refer-
ence taken at the position EB and the crankshaft is as shown in the below table.

Drawing 6-30.
Reading of Dial Gauge + -
Crankshaft 1“/_\’5 § Z
{lower spread) (lower contract)

(1) Should the deflection increase every time it is periodically measured, this is caused by the wear of the
crankshaft and/or main bearings. If the deflection of only a certain cylinder increases suddenly, it is
suspectable that the corresponding main bearing metal is abnormally worn. In these cases, check for
the pertinent parts.

(2) Since the deflection value measured under the hot state of the engine varies as depending on the
temperature existing at the measurement, it cannot be relied on as the reference. However, accord-
ing to out test results, that deflection is roughly 2/10,000 to 3/10,000 x stroke (jower contract).

3) Allowable value of the deflection

Should the crankshaft deflection exceed the allowable value, correct the deflection by redistributing the
installation shims and shaft centers of the engine and driven machine (or outer bearings).

N\ \

(1) In case of the direct coupling systems @ , ® , & @ , the normal deflection for the No.1 cylinder is
lower contract.

(2) In case of the direct coupling systems © , adjust the deflection for the No.1 cylinder to lower spread
because the temperature rise of engine bearings becomes larger than that of generator bearings

during a run and thus the shaft center of crankshaft becomes comparatively higher.
AN S/

Table: Allowable value of the deflection
[Unit:1/100mm] Note: "S" stands for s stroke

No.1 Cyl.
. . . Installation
Coupling System Driven Machine System T-PB/EB P.E No.2 ~ 6 Cyl.
{direction) (direction)
: : -56 ~ +2.8 =28 =28
. . Generator, single- | Direct
® (Direct coupling) | . N . .28 ~ 18 + 18 + 15
side bearing {stationary) [--—--———1 5,000 ] [—1'0—,565_} [W]
(Bell housing Generator, single- | Vibration ;?SN:?]: i 'f;: f ;1288
COUpEmg) side bearing insulation [W} {W] [W]
. 2.8 + 2.8 +28
. . Generator, both- Direct
© (Direct coupling) | . : + 18 + 18 [ + 18 ]
side bearing (stationary [W} [—1 0,000 ] 10000
® (Air clutch & Pump & compres- | Direct -5.6 ~ +2.8 +28 +28
flexible cou- sor (stationary) [~ZS ~18 ] [ + 18 ] = 18
pling) 10,000 10,000 [ 10,000 ]
2003.9.10R 6-37
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Drawing 6-31. Driven Machine Direct Coupling Sistem.
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6-3-18. Adjustment of Fuel Injection Pump Pinion Lubricating Volume (for Engine Using
H.F.O.)

The pinion sleeve of fuel injection pump of an engine using the heavy fuel {(equivalent to 3,500-sec. or
7,000-sec. fuel oil) has been lubricated by lub. oil. Adjust the lubricating volume according to the following

procedures:

AN

(1) First run the engine, and then adjust the lubricating volume when the lubricating oil temperature

becomes 55 to 65°C.
{2) Adjust the lubricating volume so that the lubrication becomes 1 dropful per 10 to 12 seconds.

Drawing 6-32. Lubricating Volume Adjusting Procedures
® @ @

Qil Flow Rate
/ Regulating Valve

Lubricating Point

(1) Remove the cap nut O from the lub. oil flow rate regulating valve, and loosen the lock nut @ .

(2) Fully screw in the lub. oil flow rate adjust screw 3.
(3) Remove the plug @ on the fuel injection pump side to check the lubricating voiume.
{(4) Gradually loosen (furn counterclockwise) the adjust screw until the lubricating volume becomes as

specified.
(5) When the lubricating volume has become as specified, securely tighten the lock nut @, cap nut @ and

plug @ .

6-3-19. Maintenance of Fuel Oil Seal Pot (for Engine Using H.F.O.)
Maintenance servicing of mentioned in Section 4-1-2. (Page4-6)

2002.5.15R 6-39
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6-3-20. Check & Replacement of Anticorrosive Zinc

in the case of the fresh & sea water 2-line cooling specification, anticorrosive zincs have been fitted to the
boost air cooler, lub. oil cooler. Check them according to the foliowing procedures:
» In the case where such anticorrosive zinc is found consumed more than 70% of the state retained by the
new article, replace it with the new one.

Fitting Area (Q'ty)

Cooling water inlet/outlet cover (2)

Boost air cooler Water return cover (2) - -~ plug fype

Inlet side cover (1)

Lub. oil cooler Outlet side cover (1)

* In the case of continuous use of such anticorrosive zinc, get rid of the oxide layer from the surface of the
zinc to expose the metallic texture.

* The anticorrosive zinc for boost air cooler upper part is of the plug type. Detach the inspection window
cover from the boost air duct, and remove the plug, using & hexagonal wrench key (having the width
across flats of 17mm).

ZAN

After checking and replacing an anticorrosive zinc and before fitting the inspection window cover,
check that there is no water leakage.

DPrawing 6-33. Anticorrosive Zincs Equipped points

[Anficorrosive Zing Fitting Prosedures |

Inspection wind cover
[A-Flange Type] [8-Plug Type]l

./Flange Plug
S, @ cf) '/
/F’ackmg Packmg
Antmrroswe
% Ant:crroswe / Zinc
Zing

I—-i

Dimensions of Anticorrosive Zincs {in the New-article State)

Flange type | Piug type
@D (mm) 40 25
L {rmm) 40 95

1898.6.25R 640
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7. MAINTENANCE SERVICING

O In advance of maintenance and check of the engine, thoroughly read this Operation Manual to
understand the structure of the pertinent part and the nature of work to be performed and to examine
sufficiently the work procedures. If you begin the work without examining the work sufficiently, not
only the labors will be wasted but also accidents or damages of the engine due to misassembly will
be caused.

O If any part is found to be damaged of not durable for further use (reaching its usage limit) as a result
of check, be sure to replace it. Besides, considering the schedule for next check, replace any part
estimated not to be durable until the next check.

O If it is difficult to take any countermeasure of action on site, or if the necessary spare part is not avail-
able, consult us or your nearest sales or service agent (shown in the service network list "YANMAR
Worldwide Service" appended to this manual).

7-0. Precautions in Maintenance Servicing

1) Precautions on Safety

To work safely, read the iterns regarding safety in the following pages:

|||| O Chapter 0. For Safe Use of Your Engine .... {p.0-2)
O Chapter 0, 3. Precautions on Safety (pp.0-4 to 0-13)

| /1\wARNING) .

(1) if the engine runs during disassembly or check, you may be caught in it, resulting in a serious acci-

dent.

¥r Prior to servicing, return the start/stop lever to the STOP position and surely close the valves of the
starting air system to make sure the engine does not turn. Cnly then, proceed to disassembly or
checking work. (Be sure to changeover the control position selector switch to the ENGINE posi-
tion.)

(2) Before turning the flywheel with the turning device, make sure you do not make a contact withe any
rotating part and that rotation of the engine will not endanger you, your coworkers or other persons
around the engine. Also be sure to give a sign when turning the flywheel.

For usage of the turning device, refer to the following:

||[| Chapter 7-9. 4) Handling Procedures for Turning Device (p. 7-4)

¥ Prevent the self-rotation of crankshaft with the lock bar of the turning device before disassembling
of checking any moving part.
¥ Other than turning the flywheel, return the turning device to the GEAR QUT position.

(3) Be sure to turn off the power switch before handling an electric part. Otherwise, you may receive an
electric shock or fire may be caused.

(4) During welding and grinding, sparks may be spread, resulting in fire. Therefore, do not store such
combustible materials as the fuel oil, lubricating oil and waste cloth at the working site.

7-1 {Volume:60pages)
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r[ /!\WARNING} .

(5) When handling a liquid, strictly observe the following precautions:

¥r Fuel oil and lubricating oil: Flammables . ... . ... The lighting of fires is strictly prohibited,
Y Fresh-water rust inhibitor
and fresh-water antifreezing fluid: Toxic ... ..... Do not drink any of them.
- Battery fluid When handling the battery fluid, wear rubber

gloves and a mask, if possible, and do not allow
it to make direct contact with your skin.

If it is put o your skin, flush it.

Before discharging it, treat it according to the
instruction manual of the additive manufacturer.

Yr Mercury (thermometer): Poisonous . .......... Do not drink it. If it is put on your skin, flush it.
A
| /1\CAUTION | - .
{6) According to the condition of working, wear protectors such as gloves, a helmet, safety shoes and
safety goggles.

s During a run and immediately after the engine has stopped, the whole engine is heated. Before
working, wear gloves so as not {o get burnt.
Y ©On the floor of engine room, oil is adherent and slippery. Especially when working at a height
such as on the footboard, sufficiently watch your step not to falt from there.
(7) If you disassemble a strainerffilter of piping joint immediately after the engine has stopped, hot il or
water may be spout out due to the residuai pressure.
Before disassembling a strainerffilter or removing a piping joint, close all valves for external con-
nection to the CLOSE position, and graduaily loosen the air vent plug to release the internal pres-
sure. Then wrap the part with cloth or the like to disassemble or remove it.
{8) Note that spring may spring out when disassembling a valve or device which uses one or maore
springs.
{9} Do not raise heavy thing forcedly by your hands. Using a chain block, {ift it. Also, keep off under the
lifted heavy thing.
For the weight of major part, refer to the following:

ﬂ[| Chapter 8, 8-2. Principal Part Mass for Disassembly & Servicing

(10) Use the proper tools. Use an exclusive tool upon understanding its function.

% Carefully check for any damages to rubber hose and joints of hydraulic jacks. The high-pressure
ot may spout out from a damaged portion during operation, causing you to get an injury.
For how to use the hydraulic jack, refer to the following:

[LL]jChapter 7-0, 5) Handling Procedures for Hydraulic Jack (p. 7-5)

71-2
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2) Precautions in Dismantling, Servicing & Reassembly
Be sure to observe the following precautions because the performance of the product may he deteriorated
or the machine may break down if you neglect any of the following precautions.

—\ —
(1) Prepare the necessary tools and spare parts in advance.

As for the exclusive tools, use the specified tools; as for the spare parts, use our genuine paris or
the parts specified by us.

(2) If any part is found to be damaged or not durable for further use as a result of check, be sure to
replace it. Besides, considering the schedule for next check, replace any part estimated not to be
durabie until the next check.

(L] Chapter 10. Clearances & Wear Limits of Major Parts

{3) During disassembly, cover any exposed opening with tape or clean cioth so as not to allow foreign
matters to enter it.

Incidentally, do not forget to remove the covering tape or cloth in reassembly.

(4) When disassembling jcinted parts, check whether set marks have been stamped or not, and'stamp
set marks, if found necessary.

(5) On the major bolts, the cylinder No., bearing No., marking for incorporating position and set mark
have been stamped at the time of manufacture. However, they can not serve as reference for tight-
ening indefinitely because the clamping seat may be worn and the bolts may be stretched in their
use. Using a set mark only as a guide, be sure to tighten each bolt o the specified torque, speci-
fied angle or specified hydraulic pressure.

[[li Chapter 9. Table of Tightening Torques of Major Bolts

Besides, when any of these major bolis has been replaced with a new one, give the same marking as
that of the former on to the new one.

{6) Note that bolts and nuts to be used a the high heated area are made of materials differed from
those used elsewhere but of the same size. If wrong ones are used in reassembly, they become
difficult to be taken out at the next servicing.

{7) When disassembling each section of the engine, carefully check the bolts and nuts that are not
aexposed during a run. }f such a bolt or nut is loose, investigate the cause, take the proper actions,
and then tighten it.
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3} Precautions at Completion of Maintenance Servicing

| /I\cauTion| .

(1) Turning the flywheel and lubricating oil priming, check for abnormalities in various parts of the
engine,

(2) Be sure to incorporate the removed covers such as covers for rotating parts, heat shielding covers
for exhaust pipe and protective covers for heated region in position.

p.

,_( /!\WARNING} .

(3) After having used the turning bar, return it on the set position.
(3) After having used the turning device, return it to the GEAR OUT state.

.

{4) Record the nature of maintenance servicing rendered and replaced parts in the Engine Log.

4} Handling Procedures for Turning Gear Device
(Optional spec.}  prawing 7-1. Turning Device Equipped Point

The turning device is of the gear intermeshing type L
and equipped below the air motor on the operating m O Q O
side. When the turning gear is intermeshing, the ; Q0
engagement/disengagement switch is actuated, D 5l
disabling a start of the engine. |

&
i

L

o

|- Air Motor

%
1

i

L
[{1

2

Handle the turning device according to the following
procedures:

@ Prepare the exclusive tools for turning. b | [

Exclusive Tool Description Part No. Turning Device
Ratchet handle 147673 - 92851
Socket (M24) 42111 - 001850

@ Detach the lock bar, loosen the two stopper lock bolts, and then take off the stopper from the slot ® of
turning shaft.

(3 Push in the shaft to the GEAR IN position.

@ Fit the stopper in the shaft slot @ , and tighten the two lock bolts. '

® Attach the socket for turning and ratchet handie to the shaft, and then turn the fiywheel.

/g\WARNING}

Before disassembling or checking any moving part engage the turning gear with the flywheel and lock
it with the lock bar to prevent self-rotation of crankshatt.

2001.6.15R 7-4
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The lock bar is used to prevent the crankshaft from turning itself during an overhaul checking work.
Set the turning gear in the intermeshing state, lock the turning shaft with the stopper, and then tighten

the lock bar.

® After turning work, return the turning gear to the GEAR OUT position, fit the stopper in the slot @, and
then tighten the lock bolts and lock bar.

Drawing 7-2. Turning Device Handling Procedures

i

g

L RO,
AL

g

"+ Turning Gear Shaft

¢ Look Bar

Flywheel
=4

Turning Gear

GEAR IN 7T

Fos, i
A Stopper Lack Bolt ;;ﬂ’
Micro Switch

5) Handling Procedures for hydraulic Jack

Use a hydraulic jack in a work of loosening or tightening the cylinder head tightening nuts and main bear-

ing cap tightening nuts.
Furthermore, simultaneously loosen or tighten the four cylinder head tightening per cylinder or two main

bearing cap tightening nuts per main bearing.

ﬁ[ A\CAUTION} .

If the hydraulic fluid leaks while the hydraulic jack is being used, the fluid may spout under a high
pressure, resulting in injury. Therefore, be sure to observe the foliowing precautions:

Q Do not use the hydraulic jack with a rubber hose having a flaw or an oil leaking portion.

© Do not put nor drop a heavy thing on any rubber hose.

O© Do not grip any rubber hose. Do not bring your face close to the jack or branch during a work.

1998.10.20R 1-5
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Use the following exclusive tools for loosening and tightening each nut.

[Usage]

(1) When assembling the hydraulic jack, be sure {o use the sealing tape at the threaded part so that there
will be no leakage.

(2) Connect the hydraulic pump and branch with 3 m long rubber hose.

(3) Connect two 1 m long rubber hoses {o the branch.

(4) Use the hydraulic pump placed horizontally.

(5) To operate the hydraulic pump, use it, opening the air vaive.

{6) When a hydraulic jack is used for the first time, the rubber hose is filled with the hydraulic fluid. There-
fore, when the hydraulic pressure begins to rise, loosen the air vent plug of hydraulic pump, and then
checking the oil volume, replenish the hydraulic fluid.

(7) i the hydraulic jack does not work even though the hydraulic pressure has risen to the specified
value, loose couples will be the cause.

Loosen the relief valve of hydraulic pump fo lower the hydraulic pressure, and then check the con-

nection of couples.

Common Tool
[ ools ] Drawing 7-3(1/2). Hydraulic Jack Handling Procedures [Common Tools]

No. | Exclusive Tool Description | Qty. @
@ | Hydraulic pump 1 @
@ | Connecting Piece 1 (o] ‘ > To Branch
@ | Gauge damper 1 | £ ! IR
@ | Pressure gauge 1 Air Vert Plug @/ Relief Valve ® '®
®  Rubber hose, 3 mlong 1
® | Branch 1
@ | Rubber hose, 1 mlong 4
Square elbow 2
I
Coupler, internal threaded | 4
@) | Hydraulic jack 4
i | Spacer 4
@ | Handie 1
@

Piston -

Body

Back-up Ring] |@

PN O-ring

~—
@ .®
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7. MAINTENANCE SERVICING (Handling for Hydraulic Jack) vanmar GNIBAL-V

Drawing 7-3 (2/2). Hydraulic Jack Handling Procedures
[Cylinder Head Fitting Procedures] [Main Bearing Cap Fitting Procedures]

=]

-

- e

a -’

(1) Clean the surrounding of cylinder head (or main bearing cap) tightening nuts.

[ Tighten the cylinder head (or main bearing cap) tightening nuts to their seating with use of the handle. }

{2) Fit the spacer.

A X

O When attaching the hydraulic jack to a cylinder head, be sure to check that the notch of the spacer
fitting surface does not make a contact with the adjacent cylinder head. Otherwise, the spacer and
the cylinder head will be damaged. Only then, raise the hydraulic pressure.

O When attaching the hydraulic jack to a main bearing, direct the handle insertion hole toward the
crankshatt.

(3) Attach the hydraulic jack to the cylinder head (or main bearing cap) bolt, and screw in the jack until it
adheres to the spacer.

A

Make sure that there is no differences in level between the piston of hydraulic jack and the end sur-
face of body of the jack.

{4) Connect the hydraulic jack, branch and hydraulic pump with rubber hose (couplers).
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7. MAINTENANCE SERVICING (Handling for Hydraulic Jack) vanmar GNIBSAL-V

(5) Loosen the hydraulic jack by one full turn from the state of adhering to the spacer.

A

Be sure to check that the notfch of the spacer fitting surface does not make a contact with the adjacent
cylinder head. Otherwise, the spacer and the cylinder head will be damaged as the accurate tighten-
ing force would not be attained. Only then, raise the hydraulic pressure.

(6) Close the relief valve of hydraulic pump, and operate the pump lever to raise the hydraulic pressure to
the specified value.

| Specified hydraulic pressure: 58.8 = 0.5 MPa (600 = 5 kgficm?) |

(7) Insert the handle into the holes of the nut through the hole of spacer, and then turn the nut.

O When disassembling, loose the nut by seven to eight holes.
O When tightening, turn the nuts for three to four holes to the fully seated state.

~ /1\cAuTION | \

O If the nut to be removed could not be turned with use of the handle, slowly raise the hydraulic pres-
sure, and then turn the nut.
The hydraulic pressure should not be raised above 63.7 MPa (650 kgficm?).

O When tightening, check if the nut threaded part is not damaged or the couplers are not poorly con-
nected in the case where the number of turns of the nuts is few.

(8) Gradually open the relief valve of hydraulic pump to decrease the hydraulic pressure to the zero,

(9) Screw the hydraulic jack in until it adheres to the spacer, and then discharge the hydraulic fluid from
the jack.

(10) Disconnect the rubber hose of hydraulic jack, branch and hydraulic pump.

(11) Remove the hydraulic jack and spacer.

A

O When disassembling, check if the bolts are not loose after removing the tightening nuts.
O When reassembling, check that set marks of the nuts and bolts are in agreement.
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7. MAINTENANCE SERVICING (Handling for Mydraufic Jack) vaNnmar GNISAL-V

[Maintenance Servicihg of Hydraulic Jack]

(1) To prevent rusting, apply the lubricating oil to the hydraulic jack, and store it
{2) Cap each coupler not to allow foreign matters to enter it, and then store it.
(3} As for oil to be sent out from the hydraulic pump, use hydraulic fluid whose viscosity grade is ISO
VGE32.

Table of Hydraulic Fluid Brands (Viscosity grade: 1ISO VG32)

- General hydraulic fluid
SUPPLIER Brand [ Wear resistant hydraulic fluid
Tellus Qil C32
SHOWA SHELL
Tellus Cil 32

Super Hiland 32
NIPPON MITSUBISHI QiL

Super Hiland V32

Cosma Epoch ES32

COSMO OiL
Cosmo Hydro AW32

JOMO Hydrax 32
JOMO Hydrax ES32
Daphne Hydrautic Fluid 32

JAPAN ENERGY ELF

IDEMITSU KOSAN

Daphne Super Hydro 32A

DTE Qit Light, Unipower 32
DTE 24 Cil, Unipower SQ32

EXXON MOBIL
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1. MAINTENANCE SERVICING (Cylinder Head & Its Accessories) yanman GNISAL-V

7-1. Cylinder Head & lts Accessories

Carbon accumulated on the surface of cylinder head exposed to combustion gas hinders combustion and
allows scale to adhere on the cooling water passage, reducing the cooling effect.

Besides, the thermal load during running of an engine may cause the head combustion surface to be
cracked. Therefore, periodically overhaul and clean the cylinder head. (Simultaneously, also remove and
check its accessories.)

7-1-1. Cylinder Head

1) Disassembling preparation

Prepare the following exclusive tools:
(1) Hydraulic pump & hydraulic jack ....... One set

||[| Chapter 7-0, 5) Handling Procedures for Hydraulic Jack (p.7-5)

{2) Cylinder head lifting tool

"~ No. Exclusive Tool Description Part No.
® Lifting tool body 146673 - 92310
@ Cap nut 146673 - 92320
) Eye nut 26620 - 160002
@ Bolt 26116 - 160452

2) Disassembly
Disassemble the cylinder head according to the following procedures:

(1) Close each valve of cooling water inlet and outlet, and drain the cooling water from the cylinder jacket,

(2) Detach the exhaust manifold cover.
Using an eye bolt (P/#26610 - 120002), lift the cylinder head.

{3) Remove the exhaust manifold.

{4) Disconnect the following pipe and accessories from the cylinder head,
Overflow ol pipe, fuel injection pumgp pinion lub. oil pipe, cooling water connection pipe, pressure
indicator cock, fuel injection pipe joint, fuel injection pipe cap nut and fuel injection pipe.

{5} Detach the bonnet, and remove the rocker arm shaft pedestal, suction/exhaust valve guards and push
rod.

{6) Remove the fuel valve tightening nut.

(7) Remove the protective cap of a cylinder head boit.

(8) Using the hydraulic jack, remove the cylinder head tightening nut.

![|| Chapter 7-0, 5 Handling Procedures for Hydraulic Jack (p.7-5)

710



7. MAINTENANCE SERVICING (Cylinder Head & Its Accessories) yanman GNISAL-V

Drawing 7-4. Cylinder Head Disassembiing Procedures

Bonnet Suc./Exh. Valve
Rocker Arm Guard
Shaft Pedestal Cooling Wat
- ooling Water
Fuel Injection Pump Fuel Valve R \ r
Pinion Lub. Ol Pipe /Tlghtenmg Nut Push Rod = @ = L Connecting Pipe
- (2
N ig LIRE:
é o2 |9 B (2R
] e Ok frlik , f

L @ oho°

Oit Pipe Pressure
indicator Cock &

(9) Lock the cylinder head lifting too! onto the fuel valve clamping bolt, and lift the cylinder head straight

up.
o & "} Drawing 7-5. Cylinder Head Lifting Procedures

QO Lightly tighten the cap nut @ to an extent that the ®
body (D does not become rickety.

O When lifting the cylinder head, be careful not to )]
damage the hydraulic jack fitting threaded part of &= /
the cylinder head bolt. Chl 0 @

N ) NEEEE
iy
(10) Removat! of the fuel valve
Remove the cap nuts @ , eye nut @ and bolt “”R
@ from the cylinder head lifting tool. Then, = @
]

attach the fuel valve drawing-out exciusive tool,

and draw out the fuel valve. - Fuel Valve

Ciamping Bolt
No. | Exclusive Tool Description Part No.
® | Drawing-out bolt 146673 - 92330
® | Nut 26732 - 160002 Drawing 7-6. Fuel Valve Drawing-out Procedures

—
Attach the lifting tool body (D and drawing-out bolt & — ®
to the fuel valve guard. Tighten the nut ® to draw out  Lifting Tool Body@ |

the fuel valve guard. \ r_,T_/ ®
[ |

e N

| Fuel Valve Guard
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7. MAINTENANCE SERVICING (Cyfinder Head & Its Accessories) yanman GNISAL-V

For the maintenance servicing of fuel valve (disassembly, check, adjustment of fuel injection pres-
sure), refer to the following:

|||| Chapter 6-3-5. Checking of Fuel Injection Valve & Adjustment of Injection Pressure

(11) Remove the valve rotators, cofters, valve springs, suction and exhaust valves.

— \

QO The suction and exhaust valves use two cotters, respectively. In reassembly, fit the two cotters as
one pair to the valve to which the cotters have been previously fitted. (If not used the cotters as each
pair, an improper contact at the cotters may cause a breakage to the valves stem.

O Taking care not to flaw the stem seal lip of a suction/exhaust valve guide, remove the suction and
exhaust valves, respectively. ‘

\ -~

Lock the cylinder head lifting tool body @ to the fuel valve clamping bolt with the cap nut @ . Remove a
valve rotator with the following exclusive tools.

No. | Exclusive Tool Description Part No.
(@ | Rotator retainer 141616 - 92330
Handle support 146673 - 92360
@ | Handle 139653 - 92340
Bolt 146673 - 92350
> | Nut 26706 - 120002
Drawing 7-7. Valve Rotator Detaching/Attaching Procedures
® [ —
® )
- @
Cap Nut @
=~
Lifing Too! Body (D < }[} -~

= \QJ(H\.J

e
Fuel Valve @
Clamping Boit \ === — Valve Rotator
- — Vaive Spring
]
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7. MAINTENANCE SERVICING (Cylinder Head & its Accessories) vanman GNIBAL-V

{12) Disassemble the nozzle sleeve once every four years with use of the exclusive tool, check for corro-
sion in the water chamber side, and clean it.

/—& ™

O Replace the packing and O-rings with new ones.

O When incorporating the nozzle sleeve, apply Protec grease to the threaded part and packing seating
face, and tighten them to the specified torque.

O After incorporating them, conduct the hydraulic test.

r Test pressure: 0.7 MPa (7 kgficm?) |

A

No. Exclusive Tool Description Part No.

) Nozzle sleeve disassembling tool 146673 - 92250

Drawing 7-8. Nozzle Sleeve Disassembling Procedures

1.

Q-ring

Nozzle Sleeve

Packing

3) Checking & servicing of cylinder head

S\ \

O After having removed the cylinder head, cover the cylinder so as not to allow foreign matters to enter
the boost air chamber.
O Not to damage the threaded part of a cylinder head bolt, cap it with a protective tube.

O Do not use any gas burner to eliminate carbon adherent on the combustion surface and at the
exhaust port.

The loose exhaust valve seat and a deteriorated O-ring may cause a water leakage.
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7. MAINTENANCE SERVICING (Cylinder Head & Its Accessories) yanaman GNISAL-V

{1) Check the state of carbon adherent in the combustion chamber and at the suction and exhaust poits
(for your reference on determining the intervals for subsequent servicing). After clearing, carefully
check for cracks and corrosion,

(2) Check the state of scale in the water jacket part. Depended on the water quality, a lot of scale adheres
even in the water jacket part of a fresh-water cooled engine. Therefore, at least once every two years,
clean the water jacket part with a descaling agent, etc. (For example, Unicon 146 sold by Yanmar can
descale the water jacket part without overhauling the cylinder head while the engine is stopped.)

(3) Especially carefully check for flaws and foreign matters in the socket and spigot part of the cylinder
head fitting surface. If this part has been flawed or contaminated by foreign matters, a blow-bye
occurs during a run.

{4) Conduct the hydraulic test at least once every two years, and check whether water leaks from the
exhaust valve seat mated part.

Also, if the cylinder head is overheated due to a failure of cooling water system, conduct a hydraulic
test.

| Test pressure: 0.7 MPa (7 kgficm?) f

4) Reassembly

Reassemble the cylinder head in the sequence revers to disassembly, paying attention to the following
points:

—\ ™)

O Replace each packing and O-ring with new ones. If you cannot avoid using a packing or an O-ring
again, sufficiently check it for no flaws, deformation and deterioration hefore using it.

O Apply the lubricating oil on the suction and exhaust valves, attach the same cotters as those used in
the disassembly to the respective valves, and fit them while {aking care not to damage the lip of a
vaive guide stem seal.

O Iif a head packing of the same dimensions as that used previously is used, the top clearance
becomes the standard value and does not require any particular adjustment.

O Check for no foreign mattes in the suction and exhaust passages of cylinder head, piston upper part
and boost air chamber of cylinder, and then incorporate the cylinder head.

O When mounting the cylinder head on the cylinder liner, take care not to flaw the threaded part of a
cylinder head bolt.

O Apply the grease or lubricating oil on the hydraulic jack fitting threaded part of the cylinder head bolts
to prevent the treaded part from being rusted.

O Apply the lubricating oil to the head tightening nut. After being tightened, cap them with the protec-

tive caps.
p- S

After incorporation of a cylinder head, adjust the suction/exhaust valve head clearance.

||i| Chapter 6, 6-3-6. Adjustment of Suc./Exh. Valve Head Clearance
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7. MAINTENANCE SERVICING (Cylinder Head & lts Accessories) yanman GNISAL-V

7-1-2. Suction & Exhaust Valves Drawing 7-8. Markings for Suction&Exhaust Vaive
Take care not to confuse the suction and exhaust

valves as they are of the same shape but made of ,
different materials Marking oq -2
' ’ 1H3781281 )~ S for suc. valve

Date of manufacturing

tH3812E .. | E for exh. valve
W/Cr-plated stem

(M.D.O. spec.)

180AH3E T " TTC i E for exh. valve

.........

(H.F.O. spec-nimonic)

1} Checking items

{1) Check for sulfuric acid corrosion and bend of the suction/exhaust valve stem, and measure the dimen-
sions.
If the clearance between the suction/exhaust valve stem and the corresponding valve guide exceeds
the usage limit value, replace either the valve or valve guide whichever is worn more than the other.

(2) Check for high-temperature corrosion of the valve poppet.

AN

Correct the valve poppet tip part upon careful checking it because if it becomes too thin, it may be
chipped and the pieces may enter the combustion chamber and turbocharger, causing a secondary
damage. (However, do not grind the combustion surface side of the valve poppet part for this correc-
tion.)

(3) Check the state of blow-bye and carbon biting-in at the vaive seat part, and according to the state,
grind the seat face.

(4) Measure the dimensions of the valve seat part. if the dimension have reached the usage iimit vaiues,
replace it.

{5) Check for cracks and corrosion of valve springs.

2) Suction/exhaust valve grinding

{1} Perform the initial valve grinding earlier than usual as indicated in Chapter &, Tabie of Pericdical
Checking. Judging the situation, determine the intervals of subsequent servicing.

(2) Checking the clearance between the valve guide and stem, replace the pertinent part, and then per-
form a valve grinding. '

L J)Chapter 10. Clearances & Wear Limits of Major Parts

(3) Apply the proper quantity of grinding compound to the vaive to be ground, and elaborately grind the
valve with the specified grinding tool. Finaily grind the valve with oil.

Drawing 7-10(1/2). Suc./Exh. Valve Grinding Procedures

Step2: Tighten the nut 1/4 tums.  Stept: Make the nut free.
Step6: Loosen the nut 3/4 tums.  Step7: Fully tighten the nut (3/4 further after it is seated).

Step3: Tighten the bolts.

Suc. / Exh. Valve Drawing 7-16(2/2).
Grinding Tool

Holder A Hold Down

Step4: Press the holder B. ™ ey Spring

Holder B i l Suc. / Exh. Valve Suc./Exh, Valve
Grinding Too!
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7. MAINTENANCE SERVICING (Cylinder Head & its Accessories) yanman GNISAL-V

(4) If a flaw on the seat face of a suction/
exhaust valve is s0 deep that it is
required to be corrected of the flaw by
grinding, finish grinding the valve seat
part in an angie shown in the figure at

Drawing 7-11. Angie of Suc./Exh. Valve Seat

[Suction Seat[]

right and the outer periphery of the M d lm (]
valve seat part makes contact with the
valve (poppet). ’(\ 120° _38/
o +30
e [EshaustSeat]

éj )

N,

\120",33/

7-1-3. Suc./Exh. Valve Seat

The suction/exhaust valve seat has been shrink fitted {o the cylinder head. The exhaust valve seat is of the
cooled type.

1) Checking & servicing

AN

Do not use any gas burner to eliminate carbon adherent on the combustion surface and at the

exhaust port.
Otherwise, the exhaust valve seat may become loose or the O-rings may be detericrated, resulting in

a water leakage.

{1} Check the state of blow-bye and carbon biting-
in of the valve seat part. According to the
state, grind the seat face. Since the satellite
has been built on the valve seat face, if a flaw
on it is so deep, correct it with use of a rough
correcting seat cutter (with grinder), and then
grind the valve seat part. (The seat cutter is
optionally available.}

Drawing 7-12. Valve Seat Correcting Procedures
(Rough Finishing)

{2) Check for water leakage at the exhaust valve seat mated part.
{If 2 water leakage is found, replace the valve seat.)

(3) Measure the contact diameter of the valve seat part. If the measurement exceeds the usage limit
value, replace the valve seat with a new one.
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7. MAINTENANCE SERVICING (Cylinder Head & lts Accessories) yamman GNISAL.-V

2) Replacement of the valve seat

Repiace the valve seat according fo the following

procedures:

(1) Removal of the vaive seat

Drawing 7-13. Valve Seat Removing Procedures

Build up the whole circumference of the valve
seat face by arc welding to remove the valve
seat.

If the exhaust valve seat is difficult to remove
because of the O-rings incorporated in it, fur-
ther weid an iron plate to the valve seat, and
hammer out the valve seat through a round
rod driven into the valve guide.

Arc Welding

{2) incorporation of the valve seat
(D Check for flaws, hit mark and burr on the valve seat inserting hole of a cylinder head and on the

outer periphery of the valve seat. If found, correct it.

iron Plate

Valve Seat

Eaadn

@ Measure diameter of the seat vaive and the seat valve inserting hole, and confirm the interference,

[ Interference for the Value Seat ]

(Unit: mm)

Suction valve seat

0.045 ~ 0.095

Exhaust valve seat

0.039 ~ 0.072 (59 ¢ part)

0.069 ~ 0.102 (67 ¢ part)

@ Heat the whole cylinder head to 40 to 60 °C . The appropriate heating is by steam cleaning.
@ Chill the valve seat with liquid carbon dioxide. If liquid carbon dioxide is not availabie, soak it in the
mixed solution of a small lump (10 kg) of dry ice and alcohol (1.5 Iit.) for 1 hour or longer to chill it.

A

Chill the exhaust valve seat with O-rings incorporated to it. Do not use liquid nitrogen. Otherwise, the
O-rings will be hardened and broken when the valve seat is inserted in the cylinder head.

—O

Just before inserting the exhaust vaive seat
into its hole of the cylinder head, apply the
seizure inhibitor (spray) and silicone-based
fiquid packing (Three-Bond 1211 or its
equivalent) to the inserting hole.

/

2003.9.10R
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@qung the suction vaiv_e (0( exhaust valve), rqpldly Drawing 7-15. Valve Seat Inserting Procedures
insert the valve seat into its hole on the cylinder

head. INSERT

{} Valve Seat

Take care not to tilt the valve seat. Apply a load
for one to two minutes on the valve seat to avoid
insufficient adhesion to its inserting hole. \

AN

After having replaced the exhaust valve seat, be sure to conduct the hydraulic test to make sure no
water leaks from the mated part.

I Test pressure: 0.7 MPa (7 kgflcmz)J

7-1-4. Suc./Exh. Valve Guide
The suction/exhaust valve guide has been shrink fitted and inserted and incorporated with the stem seal.

1) Checking & servicing

Drawing 7-16. Valve Guide Removing Procedures

(1) Measure the clearance between the suction/

exhaust valve guide and the valve stem. If

the measurement exceeds the usage limit
value, replace the valve guide or valve.

(2) Replace the stem seal at every servicing. Doubling Rod

| +— HAMMER

2) Removal of the valve guide

Braw out the suction/exhaust valve guide by ham-
mering it from the valve side through a stepped
doubling rod.

3) Incorporation of the valve guide

Chifl the valve guide with liquid nitrogen, liquid carbon dioxide or the like, and then press fit it.

i interference: 0.001 ~ 0.035 mm

" )

[ When press-fitting the vaive guide, hold the flange part of the valve guide.
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4) Incorporation of the stem seat

Incorporate the stem seal with use of a jig so as not to damage the stem seal lip.

7-1-5. Suc./Exh. Valve Bridge & its Guide

The valve bridge guide has been shrink fitted in the cylinder head.

if the engine is used under the condition that there is an excessive clearance between the valve bridge and
valve bridge guide, the valve bridge may fall while the suction/exhaust valve is working, causing a maifunc-
tion of the valve, uneven wear of the valve guide or damage of suction/exhaust cam.

1) Checking & servicing

if the clearance between the valve bridge and valve bridge guide exceeds the usage limit value, replace
either the valve bridge or valve guide whichever is worn more than the other.

2) Replacement of the valve bridge guide

Chill the valve bridge guide with liquid nitrogen or liquid carbon dioxide, and then press fit it into the cylin-
der head.

7-1-6. Vaive Rotator

Impraper rotation of the valve rotator will cause carbon to be bitten in the valve seat part, causing blow-bye
at the seat part and affecting the service life of the valve and valve seat. Therefore, periodically overhaul

and check the valve rotator.

To take out the valve rotator without disassembling the cylinder head, set the piston at the T.D.C. of
the compression stroke, and then remove the valve rotator.

{[Ii Drawing 7-7. Valve Rotator Detaching/Attaching Procedures (p.7-12)

1) Checking & servicing

Remove the circlip, and check each part. if any of

the following defective parts is found, replace it. Drawing 7-17. Valve Rotator

| —=

(I Wear (at the body groove) and corrosion of Body
Belleville spring Belleville Spring

@ Wear (deformation) and corrosion of ball : f Spring Shoe

® Wear and breakage of coil spring Circllp

@ Wear of the body groove

% Coit Spring
‘g%‘ Ball

R\

S S AR,
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2} Incorporation
(@ Incorporation the coil springs, balls and Belleville spring in the proper direction.
@ After incorporation, make sure of the clearance & .

7-2. Piston & Connecting Rod

The frequency of piston drawing-out check varies according to the daily maintenance, especially the iubri-
cating oil control and load (overicad and excessively low load). Therefore, the supervisor is required to
decide the proper frequency. However, the initial overhaul and check should be performed at the time men-
tioned in Chapter 6. From then on, decide the subsequent check schedule according to the overhaul
checking results, an increase of blow-by and an increase in lubricating oil consumption. When the lubricat-
ing oil consumption has become twice the initial value, overhaul and ciean the piston, and replace the pis-
ton rings.

7-2-1. Piston & Piston Pin
1} Disassembling preparation

Prepare the following exclusive tools:

[For Disassembling the Connecting Rod Bolt]

Exclusive Tool Description Part No.
Socket wrench for connecting rod bolt 146673 - 92850
Handle - 138087 - 92760
Lock nut 239653 - 92770

[For Disassembling the Protection Ring]

No. Exclusive Tool Description Part No.

(@ | Drawing-out plate, protection ring 146673 - 92060

@ | Liner drawing-out upper implement | 146673 - 92010
@ | Spacer 139653 - 92040
Eye boit, piston lifting 26610 - 120002

2006.1.20R 720



7. MAINTENANCE SERVICING (Piston & Connecting Rod) vanmar GNISAL-V

2) Piston drawing-out

~ /A\caurtion| \

* While you are drawing out or incorporating the piston, the crankshaft may turn spontaneously due to
the unbalance. This is dangerous. Securely lock the flywheel not to allow the crankshaft o turn. Mak-
ing sure the crankshaft does not turn spontaneously, proceed to a work.

|I|| Chapter 7-0, 4) Handiing Procedures for Turning Device (p.7-4)

o

(1) Set the piston at a position of about 80 to 80
before the T.D.C.
(2) Place the protection ring drawing-out tool D on Cyl. Head

the piston. Tightening Nut
T Il @
AN ®

Place the tool so that its outer taper faces toward @
the piston and do not allow it to make contact with o
the cylinder liner. L L Protection Ring

Drawing 7-18. Protection Ring Drawing-out Procedures

e

I v
(3) install the liner drawing-out upper implement @ ( f ] f
and spacer @ in the cylinder block as shown in R\ NB1H Tapered
Drawing 7-18. Afterwards, fix the tools with the Part

cylinder head tightening nut.

{4) Turn the flywheel, and remove the protection ring.

(5) Remove the disassembling tocls and protection ring.

(6) Eliminate the carbon from the upper part of cylinder finer.

(7) Set the piston at a position of about 30° after the T.D.C.

(8) Loosen the connecting rod bolts with the specified disassembling tool, and then remove the bolts and
metal cap.

(9) Screw the lifling eyebolt into the piston, and lift it by 20 to 30 mm.

(10) Remove the upper metal, and draw out the piston.

[ Take care to prevent the connecting rod from making & contact with the crankshaft or cylinder liner. ]

3) Removal of the piston pin & piston rings

(1) Remove the piston pin circlips with use of pliers (P/#28190 - 000130).

| /\cauTion |

Note that the circlip springs out to cause an injury if the tip of piiers come out of the groove of circlip in
course of removing the circlip.

2006.1.20R =21
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(2) Draw out the piston pin while holding the connecting rod.
(3) Make two loops from wire, and then remove a piston ring with them.

~ /1\CAUTION | .

Wear gloves because the corners of rings will be sharp edged to cause you an injury after a long time
of run.

—/\ _ -

Be careful not to widen the cut of a ring by more than 40 to 50 mm; otherwise, the ring may be bro-
ken.

.

4) Checking & servicing

Check the state of carbon adherent on the piston and the state of wear various parts. Refer to these check-
ing results in deciding the subsequent check schedule.

A Drawing 7-19.

In cleaning of the piston, do not sandpaper the pis- Pentrate Test for Cracks on Piston

ton skirt which has been provided with special coat-
ing. (Washing the piston with a carbon removing
agent such as Unicon 146 and Neos is recom-
mended.)

(1) Check the contact of piston skirt and piston hole.

(2) Check the piston by [Penetrate Test] for cracks
on its top surface and ring groove (outside &
inside).

(3) Remove the piston cooling case cover, and check
for adherent scale.

{4) Measure the dimensions of various piston paris
and of the piston pin.

(5) If possible, replace the piston rings with new
ones, considering the time to the next servicing.

{6} if the piston is replaced with the new one, provide
the same set mark on the new one as that on the
previous one,

Drawing 7-20. Piston Incorporating Procedures

Piston Set Mark Marking on Ring

5) Incorporation of the piston

Incorporate the piston in the seguence reverse to
drawing-out, paying attention to the following points:
(1) Incorporate the perforated piston cooling case
cover on the operating side, apply a proper
screw lock agent (Tokyo Three-Bond Screw Lock
No.t or its equivaient) on the bolts, and tighten
them to fix the cover.
(2) Incorporate the piston pin circlip with its opening
facing straight down.
(3} Incorporate the piston rings with their marked
sides facing upward and their cuts shifted 120°
from those of adjacent rings.

Coil Joint

Piston Cooling Case Cover
{Perforated)
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AN

Piston ring groove plating repaired piston.
If the piston top ring groove have been repaired with Cr-plating, do not use the 3-face Cr-plated top

ring.

{4) Incorporate the oil ring with its coil joint shifted 180° from its cut.
(5) Incorporate the piston and connecting rod, aligning their set marks with each other.

l Do not apply the lubricating oil on the rear of crank-pin metals. J

(8} Apply the lubricating oil to the piston, cylinder liner and crankshaft.

(7) Set the piston inserting guide (PH#146673 - 92140),
and .incorporate the pi§ton. . i Drawing 7-21. Piston Reassembling Procedures
(While tapping the piston with a resin hammer,
drive the piston down.)

{8) Tighten the connecting rod bolts.

AN

If you have restamped the set mark on a connecting
rod bolt, do not mistake the new set mark for the pre-
vious set mark.

Piston inserting Guide

[LLJjchapter 7-2-4. Connecting Rod Bolt (p.7-24)

7-2-2. Connecting Rod

1) Checking & servicing

{1) Check the contact and looseness in fit of piston-pin metals,

{2) Measure the inner diameter of a piston-pin metal. If the measurement exceeds the usage limit value,
replace the piston-pin metal. Remove the piston-pin metal either by hammering it out through a dou-
biing metal or by drawing it out with a press sc as not to flaw the metal inserting hole.

To incorporate the piston-pin metal, align oil holes and press fit the metal. After having press fitted,
measure the inner diameter of the metal.

(3) Check for cracks and wear on the serration mating surface of the connecting rod big end.

—/\ |
If a water hammer has occurred or a heavy burnout of the piston has been detected, measure the

bend and inclination of the connecting rod, and dye check for cracks.
L S/

-
Criteria for simple bend check

Draw out the piston-pin metal, detach the oil hole plug on the small end, and try to insert a 10-mm dia.
bar or long drill into this plug hole and to turn the bar or drill.
if the connecting rod is bent, the bar or drill cannot be inserted, or it can be inserted but cannot be

turned.
L
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7-2-3. Crank Pin Metal

1) Checking & servicing

Be sure to replace both the upper and lower crank-pin metals as a pair.

(1) Check the contact on the rear and mating
surface of each metal, and also check for Drawing 7-22. Metal Thickness Measuring Points
cranks, seizure and imbedded foreign mat-
ters on the sliding surface of each metal.

(2) Incorporate the crank-pin metals to the con-
necting rod, and tighten the connecting rod

Approx. 40mm @

bolts to the specified angle. Then, measure

the inner diameter of the metals. If the mea-

surement exceeds the usage kmit value, Approx. 40mm
replace the metals. ©

(3) Measure the thickness of the upper and
lower metals. If the difference between the
dimensions @ & © and the dimensions @ &
is 0.04 mm or more, replace the metals.
(4) When incorporating the metals to the connecting rod, clean them not to aliow biting-in of foreign mat-
ters. Moreover, do not apply the lubricating oil the rear of the metals.

7-2-4. Connecting Rod Bolt
1} Checking & servicing

{1} Checking for hit mark and plucking on the bearing surface and threaded part of each bolt. If any defect
is found, correct it,

A

(2) When disassembling a connecting rod, be sure to restamp the set mark which has been stamped
on each connecting rod bolt just before the shipment from our shop because the tightening torque
of the bolt varies as depended on accustoming of the bolt threaded part and bearing surface and
the big end serration mated surface.

(3) To prevent the bolts from being broken due to fatigue, replace them about every 20,000 hours even if
their appearance is normal.
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2) Reassembling procedures

(1) Be sure to incorporate the bolts at the respectively previous positions.

(2) Before tightening the bolts, apply the lubricating oil to the treated part and Protec grease to the bear-
ing surface.

(3) Tighten the upper and lower bolts gradually in the three steps (approx. 40°, 80° and 120°), aligning
with the set mark to the point (B) on the connecting rod.

@ Keep the deviation between the set mark of the bolt and the set mark of the connecting rod in less than
2 mm in the bolt tightening direction.

3) Boit set mark stamping procedures

The connecting rod bolts are tightened to the specified angle. On the connecting rod, the marks indi-
cating the specified angle (120°) are stamped (at two points ® & ® ).

/N

Stamp a set mark on each bolt according to the following procedures under the condition that the
crank-pin metals are not equipped.

(1) Apply the lubricating oil and Protec grease to each holf, and screw it to its seating by hand.
(2} Using a torque wrench, tighten the bolt to the seating torque.

A

After replacing connecting rod bolts or the connecting rod, repeat tightening the bolts by about 90°
and loosening them three or four times to make the bolts and the connecting rod accustomed each
other.

[ Seating torque: 43 N 'm (5 kgf -m) ,

(3) Stamp a temporary set mark on the side of the
bolt collar, aligning with the set mark at the
point @ on the connecting rod.

Drawing 7-23, Connecting Rod Bolt Marks

(4) Tighten the upper and lower bolts graduaily in E%Tfn%rﬁ(ry
the three steps {(approx. 40°, 80° and 120%), ‘—@’-
aligning with the set mark to the point ® on the ' — & 120
connecting rod.
(5) Stamp a set mark on the side of the bolt collar,
aligning with the set mark at the point @ on the 120° “@/\

connecting rod. F%Sez mark
After replacing connecting rod holts and the con- Set mark®
necting rod, stamp the same Cylinder No., Boit
No., etc. as those stamped on the previous ones.
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7-3. Cylinder Block & Cylinder Liner
7-3-1. Cylinder Block

Excluding some special case such as burnout of the crankshaft, ordinarily removal of the cylinder block is
not necessary. When the cylinder head, piston, cylinder liner, etc., are removed, perform the following

check and servicing:

1) Checking and servicing
(1) Check for loose cylinder head bolts and main bearing cap clamping bolts.

o When replacing a bolt with damaged thread...
Apply a seizure inhibitor {Sumitomo Metal Mining’s Low Call Spray or its equivalent) to the

threaded part on the studded side, and incorporate the new bolt.

Studding torque: 1963 N - m (20*8 kgf - m)

@ Incorporate the O-ring on the studded side, and apply white paint.

Drawing 7-24. Cylinder Block Checking Points

O-ring
i H A v;—-—?\
Boost
Air
D J Chamber

(2) Clean the boost air chamber. If the rust preventive paint applied on its inner surface has peeled off,
repair it. (Epoxy resin paint: Nippon Paint’'s Hi-Pon 50 or its equivalent)
(3) Clean the water jacket and cylinder liner fitting part, and check for corrosion.

If a main bearing metal has been burnt out, measure the accuracy of main bearing cap hole.
Straightness: 0.03 mm or less in 1 mm of length
Roundness: 0.02 mm or less

7-3-2. Cylinder Liner

e Periodically measure the inner diameter of cylinder liner because the extent of wear of inner surface of
cylinder liner varies as depended on the control on lubricating oil used, cooling water temperature and
normal load,

Measure the inner diameter of cylinder liner under the condition of being incorporated in the cylinder
block and with use of the inner diameter position measuring implement (P#42111-002930).

e PFeriodically draw out the cylinder liner, and check for corrosion of cylinder liner because cooling water
may cause cavitation at the cylinder liner water jacket and erode from the outer surface of cylinder liner.
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1) Disassembling preparation
(1} Prepare the following exclusive tools:

No. | Exclusive Tool Description Part No.
@ | Spacer 139653-92040
Liner drawing-out upper
@ implement 146673-82010
@ | Bolt 137655-92030
@ | Washer 22137-240000
® Nut 26732-240002
Liner drawing-out lower
® | implement 146663-92020
@ | Nut 26732-240002
Lock nut 26772-240002

{2) When drawing out the cylinder liner, cover the crankshaft with a sheet or the like to prevent water and
foreign matters from entering the crankcase.

2) Disassembly
Remove the cylinder liner according the following procedures:
(1) Attach the exclusive tools in the ascending order of numerals shown in Drawing 7-25.

Attach the aforementioned upper implement @ and the lower implement ® so that their respective
stepped parts face the inner diameter side of the cylinder liner and the lower impiement ® in the
direction of the crankshatt.

(2) Adjust the length of protrusion from the lower part of the drawing-out bolt ) to about 60mm, and lock
the drawing-out bolt 3 with the lock nut @) .

(3) While supporting the cylinder liner to prevent it from making contact with the cylinder, tighten the nut ® .

(4) Fit the cylinder liner in the stepped part on the lower side of the upper implement @ , and lock the cyi-
inder liner with the drawing-out tools.

(5) Attach a wire rope to the upper impiement @, and lift the cylinder liner.

Drawing 7-25. Cylinder Liner Drawing-out Procedures

- ®
@
I €]
1]
@
i @
]
\
/ 1 @
All 1
. g
Abt, 60mm 4 FF
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3) Checking & servicing

A

Do not use sand paper, wire brush, or the {ike when cleaning the outer periphery of cylinder liner. Oth-
erwise, the heat-treated layer on the surface is removed to cause rusting or corrosion.

(1) If the measurement on the inner diameter of a cylinder liner exceeds the usage limit value or if the
measurement is expected to reach the usage limit value before the next servicing, replace such a cyl-
inder liner.

(2) Check for seizure, streak and corrosion on the sliding surface of cylinder liner.

(3) Dye check the rounded part of collar of cylinder liner for cracks.

(4) Check for corrosion and wear at the part of cylinder liner mated with the cylinder block,

4) Reassembly
(1) Replace the O-rings of cylinder liner. Apply the lubricating oit or silicone oil to new O-rings, and fit
them, Then, eliminate torsion from the O-rings.

A

Before incorporating the O-rings, stretch them {o check whether a crack has developed or not on their
surface due to a change of temperature and humidity, for instance, with time if stored under improper
condition.

(2) Just before incorporating the cylinder liner, apply the silicone-based liquid packing {Three-Bond 1211
or its equivalent) to the upper section of cylinder block. Moreover, apply the lubricating oil to the
mated part of the cyiinder liner and block.

(3) Attach the aforementioned exclusive tools @ thru @ to the cylinder liner. Then, aligning the mark
0 (zero) of the cylinder liner and the punched mark of the cylinder (block), incorporate the cylinder
liner into the cylinder, block. (Do not use the spacer (D for this incorporation.)

A

After having overhauled and serviced the cylinder liner, check for a water leakage form the O-ring part
when filling the water tank with cooling water and when running the engine for testing.

Drawing 7-26. Liquid Packing & Lub, Qil Applying Peints

Liquid Packing

Lub. Qil
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7-4. Main Bearing & Crankshaft

Each throw of the crankshaft is equipped with two balance weights of which shape varies with the service
rotatory speed of a machine driven by the engine.

At the timing gear case behind the journal for the No.1 cylinder, another main bearing is mounted, and fur-
ther at the head, a thrust bearing is incorporated. Thus, this crankshaft is equipped with eight bearings in

total.
The main bearing cap is of the suspension metal structure fixed to the cylinder block with two clamping

bolts (with the tightening nuts tightened to the specified hydraulic pressure) and two side bolts (tightened
{o the specified {orque).

Side bolts
The side bolts for the datum part (No.0) main bearing cap are equipped only on the non-operating
side. To the No.1, 2, 6 & 7 main bearing caps, side belis of different lengths are provided to clamp

also the engine supporting feet.

Drawing 7-27. Main Bearing Numbers

Cy. No. NoB No.5 Nod No.3 No2 No.
R .
v

Main brg. cap No.
Tightening nut On the op. side 71 61 51 41 31 21 11 0ot
stamped No.  On the non-op. side 72 62 52 42 32 2 12 02

7-4-1. Main Bearing

Any main bearing cap cannot be taken out through the cylinder side cover. Check or replace a main bear-
ing metai from the operating side according to the following procedures:

1) Disassembling preparation
{1) Prepare the following exclusive tools:

[For the hydrauiic pump & hydrauiic jack type]
l]ﬂ Chapter7-0. 5) Handling Procedures for Hydraulic Jack {p.7-5)
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[Main Bearing Cap Drawing-out implement]

No. | Exclusive Too! Description Part No.

@O | Body 146673-82100

@ | Mounting bolt (M10 X 60) 26206-100602

@ | Drawing-out bolt 26206-121554

@ | Nut 26706-120002
[Main Bearing Cap Holding Implement]

No. | Exclusive Tool Description Part No.

® | Boit 146673-92120

® | Circular nut 146673-92110
[Upper Metal Detaching/ Attaching Implement]

No. | Exclusive Tool Description Part No.

@ Upperi metgi detaching/ 146673-92970

attaching pin
Upper metal inserting 146673-82950

implement

(2) To facilitate the check or replacement work, set the piston adjacent to the main bearing to be disas-
sembled at a position about 120° before the T.D.C.

2) Disassembly

(1) Fit a hydraulic jack, and connect it with a hydraulic pump.

Take out t the rubber hose in a direction to facilitate the work.

Drawing 7-28. Hydraulic Jack Fitting Procedures

4—— Direction of Rotation

Side Bolt

@i Chapter7.0. ) Handling Procedures for Hydraulic Jack (p.7-5)
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{2) Remove the side bolts from the main bearing to be disassembled.
{3) Loosen the main bearing cap clamping nuts, applying the hydraulic pressure to the hydraulic jack.

If the main bearing cap cannot be drawn out due to its own weight:

O Loosen the side bolts of the adjacent main bearing caps.

C Loosen the main bearing cap tightening nuts fwo to three turns, and then draw out the main
bearing cap using the drawing-out tools,

Lock the drawing-out tool body (D to the main bearing cap bolts with the bolts @ . Then, screw the
bolt 3 to the main bearing cap, and tum the nut @ to draw out the main bearing cap.

{4) Remove the main béaring cap tightening nuts, and attach the main bearing cap holiding implement to
the main bearing cap clamping bolts.

Drawing 7-29. Main Bearing Cap Drawing-out Procedures

{

Wt Al
oo

[ /!\CAUT!ON]

Do not remove both tightening nuts simultaneously. Ctherwise, the main bearing cap may falt,
resulting in injury.

Screw each circular nut ® into the corresponding holding bolt & to lock the holding bolt with the corre-
sponding main bearing cap clamping bolt. Adjust the position of circular nuts to make them hold the

main bearing cap.

Drawing 7-30. Main Bearing Cap Holding Procedures
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(5) Remove the main bearing lower metal.
(6) Remove the upper metal.

Fit the attaching/ detaching pin @ to the crankshaft oil hole from the no-operating side (so that the
head of attaching/detaching pin lies along the outer periphery of crankshaft). Slowly turn the fly-
wheel in the direction of engine rotation, and draw out the upper metal to the operating side.

Disassembly & Reassembly of No.D bearing cap

Thrust metals are equipped on both the front and the rear of the datum part (No.0) main bearing cap.

e Remove the lub.oil pump and side boit on the non-cperating side first, and then disassembie the
No.0 bearing cap in the same way as for the No.1 thru 7 main bearing caps.

Drawing 7-31. Metal Drawing-out Procedures

3} Checking & servicing
Carefully check and service the main bearing metals. if the clearance between the crankshaft and
the main bearing metals becomes too large, the lubricating oif pressure drops to burn out the metals
and increase the deflection of crankshaft, possibly resulting in serious accidents such as a breakage
of the crankshaft.

(1) Check for-hit marks and flaws on the mated and fitted surfaces of main bearing cap with and to the

cylinder block.
(2) Check for hit marks on the mating surface and rear of the main bearing metal, and also check for

flaws, seizures and imbedded foreign matters on their sliding surface.

AN

Do not correct the rear and slicing surface of any main bearing or thrust metal because such a
corrective repair changes the clearance between the metal and the crankshaft,

Drawing 7-32. Thrust Metal Fitted State

Upper Metal, therust
Lub. Gil Pump

Lower Metal, therust
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(3) Check for looseness of main bearing cap clamping bolts.

Studding torque: 196™8 N - m (203 kgf - m)
o] o]

{4) Measure the clearance between the crankshaft and the metal.

@ An accurate method of measuring the clearance is to remove the crankshaft and then to mea-
sure its outer diameter and the inner diameter of a main bearing cap.

@ To obtain the clearance without removing the crankshaft, place and about 0.5-mm dia. lead wire
on the siiding surface of main bearing lower metal (along the outer periphery of crankshaft to
prevent the lead wire from slipping with grease, etc.), tighten the main bearing cap tightening
nuts to the specified hydraulic pressure, take out the lead wire, and then measure its thickness.
You can determine the clearance between the crankshaft and metal from this thickness.

{5) If the clearance exceeds the maximum allowable value due {c wear of the metal, replace it with the
new one.

l When replacing the metal, he sure to replace both the upper and lower metals as a pair. }

If the crankshaft is excessively worn (unevenly worn), replace the metais with undersized metals.
Also, it is necessary to rework the crankshaft by polishing it so that it fits with the new undersized metals.

[Thrust metais]

(1) Check for wear and burnout.
{2} If the clearance exceeds the maximum allowable value due to wear, replace both the upper and lower

metals as a pair.
Drawing 7-33. Thrust Clearance Measuring Procedures

Crank Shaft

Dial Gauge ___J Fo

=

Thrust Metal

@ Fix the dial gauge stand to the cylinder block. Put the dial gauge in contact with the crankshaft.
Then, move the crankshaft forward to set the indication of the gauge to zero.

@ Move the crankshaft backward. Then, read the value indicated by the gauge. The indicated
value is the thrust clearance.
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(3) When incorporating thrust metals, observe the following points:

—/\ .
@ Incorporate each one of the upper and lower metals of the frontal and rear parts at the respective

former point, not mistaking one for other.
@ Incorporate the upper metal by mating its printed part with the cylinder block side and sliding it

along the crankshaft.
@ Incorporate the lower metal, mating its groove with the crankshaft side.
vy

4} Incorporation of main bearings
Reassemble main bearings in the following sequence:
{1) Turn the flywheel to lower the oil hole in the crankshaft below the center of crankshaft.
(2} Directing the pawl of the upper metal toward the non-operating side, insert the upper metal along the

crankshaft.

Drawing 7-34. Upper Metal Incorporating Procedures

)
Operating Side Rounded/End tepped End lﬁfon-operating S'lde]
- bl L
! |
o0

Main Brg. Cap Pawl Hole
Clamping Bolt

Pawl! Hole

Position the upper metal in the forward-backward direction so that its pawl will mate with the pawl
hole in the cylinder block.

(3) Attach the upper metal inserting implement @ to the main bearing cap (from which the lower metal is
detached).

Attach the implement, mating its one curved end with the outer periphery of a main bearing cap
clamping bolt on the operating side and aligning the other stepped end with the inner periphery (on

the pawl hole side) of main bearing cap.

(4) Insert the attaching/ detaching pin @ to the crankshaft oil hole on the non-operating side.

Put the head of metal attaching/ detaching pin along and in close contact with the outer periphery of
crankshaft with the proper grease so as not to allow the pin to fall during turning.

(5) Tighten the circular nuts ® of the main bearing cap holding implement untit the upper metal inserting
implement ® is about to make contact with the rear of the upper metai.
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(6) Slowly turn the flywheel in a direction reverse to the direction of engine rotation.

A

Make sure the side of pawl of the upper metal is in contact with the side of the metal inserting imple-
ment. if they are not in contact, the pawl does not fit in the pawl hole.

{7) When the paw! of the metal has been aligned with the paw! hole in the cylinder block, continue turning
the flywheel untif the metal end aligns with the cyfinder block end.

(8) Loosen the circular nuts @ to lower the main bearing cap. Remove the metal attaching/ detaching pin
@ and metal inserting implement ® . Then, incorporate the lower metal.

(9) Tighten the circular nuts ® and remove the holding boits & . Then, fit main bearing cap tightening
nuts.

| /\\cAuTioN|

Fit the tightening nuts one side a time, When & main bearing cap falis under its own weight, there is a
fear you might be injured.

{10) Tighten the nuts untii the main bearing cap makes a ¢lose contact with the cylinder block.

If the side bolts of main bearings adjacent to the main bearing involved in disassémbly have been
loosened, first tighten the side bolt on the non-operating side, and then the side bolt on the operat-
ing side to the specified torque.

(11} Tighten the side bolt on the non-operating side to half of the specified torque. {Have the boit on the
operating side removed in advance.)

(12) Tighten the side bolt on the operating side to its seating by hand.

(13) Tighten the main bearing cap tightening nuts {o the specified hydraulic pressure.
(14) Tighten the side bolt on the non-operating side to the specified torque.

(15) Tighten the side boit on the operating side to the specified torque

A

After incorporating the main bearing, measure the crankshaft deflection.
[LLJj Chapter 6, 6-3-17. Measurement of Crankshaft Deflection (p.6-34)
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7-4-2. Crankshaft

The crankshaft requires careful checking and measurement because it may be broken or burnt out if you
continue running under the following states of crankshaft:

(D Uneven wear of crankshaft

@ Excessive clearance between the crankshaft and main bearing metal due to wear of crankshaft
@ Running exceeding the allowable value of crankshait deflection

@ Running at critical region of torsional vibration rotatory speed.

1) Disassembling procedures

In either case of removing the crankshaft downward by lifting the engine or removing the crankshatt up
ward by inverting the engine, fit the rope to the No.2 & 5 crank-pin parts, and remove the crankshaft verti-
cally. (The engine lifting tool is optionally available.)

2} Checking & measurement
(1) Check for flaws, improper contact and abnormal wear of the bearings.
(2) Dye the root rounded part of crank arms.
(3) Check for looseness of balance weight clamping bolts.
{4) Measure the dimensions of bearings and check for uneven wear.
(5) Measurement of crankshatft deflection
For measuring procedures, refer to the following:

||i| Chapter 6, 6-3-17. Measurement of Crankshaft Deflection

Drawing 7-35. Crankshaft Bearing Part Measuring Points
Nl
A N %

B
/

— :
In a burnout of the crankshaft bearing part, not only the correction and replacement o main bearing or

thrust metals but also check for hair cracks through measurement of the surface hardness and mag-
netic flaw detection.

Crank shaft surface hardness Should he HS 65 ~ 85,

Hair crack Shouid not be detected.
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7-5. Timing Gear, Camshaft & Suc./Exh. Swing Arm

7-5-1. Timing Gear

Even under the condition of normal operation, there is a wear of gears. This may cause a pitching wear,
plucking and hair cracks on the tooth surface.
Besides, since the wear is related o noise and vibration periodically check the backlash of gears and con-

tact of tooth surface.
When disassembling the timing gears, measure the backlash of gears, If the measurement exceeds the

allowable value, replace the pertinent gear of bearing with the new one.

A set mark is stamped on the side of crank gear, idle gear A, idle gear B and cam gear. When assembling
the timing gears, set the No.1 (or No.8) cylinder at the B.D.C., and align the set marks.

Drawing 7-36. Timing Gear Set Marks Drawing 7-37. Cam Gear Disassembling Procedures

]

T Governor
! { Gov. Drive Bevel Gear l] [‘/
i ; Cam Gear f ; Governor Driver
)

Set Mark Gov. Drive Bevel Gear

Cam Gear

Tachometier Drive Coupling

‘ r’k‘/ Tachometer Drive Shaft
i Idle Gear A

]
/

Idle Gear B

Crank Gear

1) Cam gear

The governor drive bevel gear is incorporated to the cam gear, and they are incorporated to the
camshaft together with the tachometer drive coupling.

Disassemble (or reassemble) the cam gear according to the following sequence with the cover of timing

gear case removed:

{1) Remove the governor and governor driver.

(2) Remove the tachometer drive shaft.

(3) Remove the cam gear clamping bolt and tachometer drive coupling.

(4) Draw out the cam gear toward the flywheel side, and remove the gear through the window of timing
gear case.
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(5) Cam gear clamping procedures
O Mating the number stamped on the head of cam gear clamping bolt with the number stamped on
the side of cam gear, incorporate the boit into the gear.

O When tightening the cam gear clamping bolt, apply the seizure inhibitor (Three-Bond 1910 or its
equivalent) on the bearing surface and threaded part of the bolt, and then tighten the bolt to the

specified torque.

2) Idle gears
Extract the idle gear mounting shaft toward the flywheel side, and then take the idle gears out from the
window of timing gear case.

fThe idle gears A & B have been shrink ﬁttecu

Drawing 7-38. Idle Gears Disassembling Procedures
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{1) Remove the fiywheel.
(2) Remove the idle gear mounting shaft support.
{3) Extract the idle gear mounting shaft toward the flywheel side.
(4) Checking
Check for seizure and uneven wear of idle gear shaft bearing and mounting shaft, and measure the

dimensions, i the bearing clearance exceeds the allowable value, replace the bearing or mounting shaft.
{5) When reassembling the idie gear assembly, replace the O-ring of the idle gear mounting shatft,
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3) Crank gear Drawing 7-39. Crank Gear Removing Procedures
(1) To facilitate removal of crank gear, drill a hole Drilled Hole
below the bottom land of the gear, and drive a Chisel
chisel into this hole. This will loosen fitting, and Hammer
thus the gear can be easily removed. = <5

[

Take care not to damage the positioning knock pin.

A (/1N 1
| \

Crank Gear

{2) Before incorporating the crank gear, put it in the oil bath, and hear the bath to about 150 to 190 °C ,
leave the gear in the bath for about 60 minutes, and then take it out of the bath. After that, quickly
insert the crank gear to the crankshaft.

Refrain from heating the crank gear with a burner or the like, otherwise the temperature will rise
excessively o change the structure of the material and to decrease its strength. Instead, use of an oil
hath is recommended for this purpose.
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7. MAINTENANCE SERVICING (Camshaft) vanmar GNISAL-V

7-5-2. Camshaft

The fuel cam and suction and exhaust cams form a monoblock structure with the camshaft. The camshaft
is split in two at the bearing part between the No.3 & No.4 cylinders and coupled by reamer bolis.

if the engine installation site does not have space enough to extract the camshaft in one piece, spilit it, and
then draw out two parts from the engine.

Draw out the camshaft toward the front side (the side opposite to the flywheel).

1) Disassembly
Disassembie the camshaft according to the following procedures:

(1) Remove the bonnet, and then rocker arm shaft pedestal and push rod.

(2) Disconnect the fuel injection pipe joint, and then remove the fuel injection pump and fuel injection
pump driver.

{3) Remove the suc./exh. swing arm.,
For their removing procedures, refer to the following:

[LL]Jj Chapter 7-5-3. Suc/Exh. Swing Arm (p.7-40)

(4) Remove the cooling water pump, fuel oil feed pump and fuel oil filter (together with its mount).
(5) Remove the gear case.

| /\\cauTion | J

Lift the gear case up with rope. If the gear case falls, an accident may occur.

Since the gear case is positioned with two knock pins, jack it up with M12 bolts to remove it.

(6) Remove the cam gears.
For their removing procedures, refer to the following:

{LL]) Chapter 7-6-1, 1) Cam gear (p.7-37)

(7) Draw out the camshaft.

2) Checking & servicing
{1) Check for flaws and excessive wear on the fuel, suction and exhaust cams and bearings.
(2} Measure the dimensions of camshaft bearing parts and bearings, and check the clearance between

each bearing and the shaft,
(3) To repiace a camshaft bearing by press fitting it, a jig (jack) is necessary.

A

When incorporating a bearing to the camshaft, put the bearing so that its joint faces upward and its oil
hoie is mated with oil hofe of camshatft, and press fit the bearing.

Drawing 7-40. Camshaft Coupling Part

Drilied Hole

o o



7. MAINTENANCE SERVICING (Suc./Exh. Swing Arm) vanman GNISAL-V

3) Reassembly

Reassemble the camshatft in the sequence reverse to that of disassembly, paying attention to the follow-

ing points:

(1) Make the camshaft coupling surfaces free from adherent foreign matters and lubricating cil. Then,
align the notch with the drilled hole to reassembie the camshaft.

{2) Tighten U-nuts of the coupling part only after appiying the seizure inhibitor (Three-Bond 1910 or its
equivalent) to their threaded part and bearing surface.

Drawing 7-41. Camshaft Bearing Press-fitting Procedures

Gil Hole Joint

7-5-3. Suc./Exh. Swing Arm

The valve mechanism forcedly tubricates the roller pins by the swing arm system.

1) Disassembly
Remove the rocker arm shaft pedestal and push rods, and disassembie the swing arm assembly accord-
ing to the following procedures:

(1) Remove the cover of cam case. Loosen the swing arm shaft clamping bolts, and remove the arm shaft
and arm fogether as a set.

(2) Remove the circlips form the arm shaft with use of circlip pliers (P/#28180-000020), and then remove
the swing arms and spacers.

Drawing 7-42. Swing Arm Disassembling Procedures

Spacer Suc. Exh. Push Red
Swing Arm Shaft

Circlip

Swing Arm
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7. MAINTENANCE SERVICING (Fuei Injection Pump&Pump Driver) yanuman GNIBAL-V

2) Checking & servicing

{1) Check if the roller rotates unsmoothly (is catching) and for flaws on the outer periphery and one-sided
contact of rofler.{if any defect is detected, replace the swing arm with the new one by assembly.)

(2) Check for jolting of a push rod. Measure the dimensions of the arm shaft and arm shaft bearing, and if
a measurement exceeds the usage limit value, replace the shaft or the arm. '

3) Reassembly

Reassemble the suc./exh. swing arm assembily in the sequence reverse to disassembly.

{1) Check for deformation or missing of collar of swing arm shaft clamping bolt holes.

(2) Incorporate the swing arm shaft so that its set mark "R" is positioned on the right side.
Screw the clamping bolts with the set mark "R" on the right side and with the set marl "L" on the left
side.

A

Do not make a mistake in this incorporation. iIf not incorporated properly, the lubricating oil passage is
shut, resuiting in burnout of the arm shaft and roller pins.

(3) After having incorporated the rocker arm shaft pedestal, adjust the suc./exh. valve head clearance.
For the adjustment procedures, refer to the following:

|||| Chapter 6, 6-3-6. Adjustment of Suc./Exh. Valve head clearance

7-6. Fuel Injection Pump & Pump Driver

7-8-1. Fuel injection Pump

Pay full attention to handling of the fuel injection pump in its disassembly & reassembly since it has been
made precisely and even minute foreign matters and hit mark may cause it to be burnt out or its malfun-
cion.

1) Disassembly
(1) Prepare the following exclusive tools:

Exclusive Tool Description Part No.
Socket wrench for pump On the flywheel side 146673-92550
mounting On the anti-flywheel side 146673-92570
Hexagonal wrench key (8 mm) 28150-080000
Hexagonal wrench key (6 mm) 28150-080000
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7. MAINTENANCE SERVICING (Fuel Injection Pump&Pump Driver) yanmar GNISAL-V

Drawing 7-43. Fuel InJection Pump Removing Procedures

Injection Pipe Joint

(2) Next, remove the fuel injection pump in the following sequence:
Remove the fuel injection pipe joint, overflow oil pipe, fuel oil inlet pipe, fuel oil outlet pipe, and pinion
lub. oil pipe (H.F.O. specification only).
(3) Using the exclusive socket wrenched, loosen the fuel injection pump tightening nuts to remove the pump.
(4) Disassemble the fuel injection pump, paying attention to following points:

O Be sure to handle the plunger @ and barrel {0 as a pair.
O When removing the pressure equalizing valve body @ , take care not to lose any parts of
pressure equalizing valve @ .

Drawing 7-44. Fuel Injection Pump Disassembling Procedures
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Disassemble the fuel injection pump in the ascending sequence of numbers shown in Drawing 7-44.,
Invert the pump, and remove the circlip @ with use of the pertinent exclusive tool. Then, remove the

parts @ thru @ .

| /\\cAuTION]

When taking off the circlip D from the groove, wrap it with cloth or the like to prevent the circlip from
springing off to inflict you an injury.
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7. MAINTENANCE SERVICING (Fuel Injection Pump&Pump Driver) yauman GINTSAL-V

2) Checking & servicing of fuel injection pump

Wash each part cleaniy, and take care not to allow it to be rusted.

(1) Check if the spring of pressure equalizing vaive @ is not broken.

(2) Check if the mating surfaces of pressure equalizing valve body 2 and barrel (b are free from blow-by
of fuel.

(3) Check for flaws or sludge stuck on the outer periphery of plunger @ .

{4) Clean the oil hole of barrel and pinion lub. oil hole of the pump body.

(5} If the tip part of deflector 49 is dented by corrosion, replace it.

(6) Replace each O-ring with the new one.

3) Reassembly
Reassembie the fuel injection pump in the sequence reverse to disassembly, paying attention to the fol-
lowing points:

Drawing 7-45. Pressure Equalizing Valve Parts Incorporating Sequence

Chan‘sfent'.d\i = ®

(1) After having incorporated each O-ring, make sure it is not warped.

{2) Apply the lubricating cil to the barrel, and incorporate it to the body.

(3) Incorporate the parts of pressure equalizing vaive @ in the ascending sequence of numbers shown in
Drawing 7-45.

{4} Tighten the barrel clamping bolt and pressure equalizing valve body clamping bolt @ evenly in three
steps to the specified torque.

(5) Align the set marks of rack @ , pinion D and plunger @ .

Drawing 7-46. Set Marks of Racks, Pinion & Plunger
Rack (red mark on the bottom fand)
Pinion (notch on tooth crest)

Pinion {notch groove}
Plunger {punch marked}

(6) When incorporating the circlip @ , push in the plunger guide @ while checking the move of rack @ not
to allow the pinion @ to be damaged by the collar of plunger @ .
(7} Align the opening of circlip with the notch of the body.

Drawing 7-47. Circlip Incorporating Procedures
Body Notch

Circlip

(8) After reassembling the fuel injection pump, makes sure the rack moves smoothiy.

7-43



7. MAINTENANCE SERVICING (Fuel Injection Pump&Pump Driver) yanman GNITSANL-V

7-6-2. Fuel Injection Pump Driver

The fuel injection pump driver adopts the tappet roller system that forcedly lubricates the roller pin.
Besides, on the body of the pump, the oil hole for lubricating the outer periphery of the roller is provided.

1) Disassembly
Remove the fuel injection pump and then the positioning bolt, After that, remove the driver form the cylin-

der, and disassembile it in the ascending sequence of numbers shown in Drawing 7-48.

Drawing 7-48. Pump Driver Disassembling Sequence

Fuel Injection Pump
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2) Checking & servicing

{1) Check for one-sided contact and flaws on the outer periphery of roller.
(2) Check if the rolier rotates smoothly.

(3} Blow the air into the oil hole in the body to check for clogging.

(4) Replace the O-rings shown in Drawing 7-48. with new ones.

. 3) Reassembly
Reassembile the fuel injection pump driver, paying attention to the following points:
(1) Align the set mark "O" on the body with that on the tappet ® .
(2) Incorporate the oil shield cover 3 with its notch part facing the operating side.
(3) Fully screw in injection timing adjusting bolt @ , and incorporate it in position.
(4) After mounting the fuel injection pump, adjust the injection timing to the specified timing.
For the injection timing adjusting procedures, refer to the following:

[LL]) Chapter 6, 6-3-4. Adjustment of Fuel Injection Timing (p.6-12)
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7. MAINTENANCE SERVICING (Governor & Governor Gear) vanmarn GN18AL -V

7-7. Governor & Governor Gear

7-7-1. Governor

The engines can be equipped with one of the three types of hydraulic governors depending on their speci-
fications. For each governor, refer to its operation manual provided separately.

AN

O Before removing the governor, record the speed regulation and status of each adjusting point.
O When removing the governor, do not give an impact to the gear shafi, terminal shaft, speed control
shatt, etc.

7-7-2. Governor Gear

The governor gear is drive via the bevel gear on the camshaft gear side. The governor is driven by the
governor gear via a spline coupling.

Drawing 7-49A. Type NZ (or RHD} Governor Driver

i Spline Coupling

Governor Mount

@

@ Oeee

1) Disassembly

rEither of two types of governor gears is applicable to the governor used. |

{ When removing the governor, take it out vertically, paying attention not to flaw the driving shaft spline.j

[ In the case of an engine equipped with Type RHD governor ]
(1) Disassemble the governor gear in the ascending sequence of numbers shown in Drawing 7-49A.

O Loosen the gear tightening nut @ , and remove the parts @ thru ® to the gear side.
O Remove the circlip @ with use of circlip pliers. Remove the spline coupling to the governor side.
(The bearings @ & (D are press-fitted to the driving shaft ® .)

2) Checking & servicing
(1) Check the contact of bevel gear tooth surface.
(2) Check the contact and stepped wear of driving shaft spiine.

r Fit the driving shaft spline with the governor spline, and check if jolting is not excessive.
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7. MAINTENANCE SERVICING (Governor & Governor Gear) vanmar GNISAL-V

(3) Replace the ball bearings every 8,000 to 10,000 hours even if their appearance is free from abnormality.

A

When incorporating the ball bearings @ & @ to the driving shaft, press fit them, applying the load to
the inner race of the bearings.

3) Reassembly
Reassemble the governor gear in the sequence reverse to disassembly.

(1) Mount the governor gear, and check the backlash of the bevel gear.

To adjust the backlash, remove the bevel gear @ from the driving shaft, and adjust the thickness of
adjusting shim ® .

— \

When mounting the governor, let its spline fit with the governor gear spline under the governor own
weight.

- S

[ In the case of an engine equipped with Type SG governor |

Governor driving gear
ltem of importance for disassembly & reassembly
{1) Replace the ball bearing of governor driving gear with the new one by 6,000 ~ 8,000 hours of opera-
tion {about two years) or when they are resulted in abnormal wear,
(2) At the time of attaching the driving gear, confirm the backiash of bevel gear, and adjust the backlash
by regulating the number of shims of bevel gear boss part.
{3) At the time of attaching the governor, check to see that there is no forcing to fitting of governor shaft
and spling coupling. .
{4) The backlash of spur gears (A) and {B) should be 0.1 ~ 0.15mm. (Approximately 88 ~ 118N-m (10 ~
12kgf/m) is suggested for spur gear (A} tightening torque.)
(5) Pay attention to the direction of oil seal. (The correct direction is that the cil seal faces downward.)

Drawing 7-49B. Type $G Governor Driver
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Governor tT - H
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Ball Bearing AN

Oil Seal —|
Spur Gear {(A)

Spur Gear (B)

Bevel Gear
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7. MAINTENANCE SERVICING (Governor & Governor Gear) vanman GNISAL-V

7-7-3. Coupling Adjustment of Governor

improper coupling of the governor and fuel injection pump may adversely affect the performances of gov-
ernor, disable the engine from stopping and cause the rotational speed to rise excessively. After having
serviced or replaced the fuel injection pump and/or governor, adjust this coupling according to the following
sequence.

(1) Check if the clearance between the coupling rod and the connecting pin on both ends od coupling rod
is not excessive.

(2) Set the stari/stop lever in the STOP position.

(3) Make the rack scales of fuel injection pumps of all cylindars set to the same position within the range
of graduation 9 to 10.
(At this time, also make sure the first lever moves smoothly.)

Drawing 7-50. Fuel Injection Pump Rack Adjusting Procedures

injection Volume:
Decrease -~increase
Rack

Rack Scate
adjusfing screw

Logk nut

1st Lever

1} If the Type NZ {or RHD) governor is equipped
Drawing 7-51. Type NZ (or RHD) Governor Connecting Procedures
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Governor

. Output Shaft
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1st Lever Shaft

Coupling Bolt

2nd Lever
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7. MAINTENANCE SERVICING (Lub. Oil Pump & Lub. Oil Press. Reglat. Valve) yanman SNISAL-V

{(4) Adjust the screwing-in of the 2nd lever coupling bolt so that the distance between the center of the 1st
lever shaft and the center of the coupling rod becomas about 85mm.

{5) Connect the coupling rod to the 2nd lever coupiing bolt. _

{8) Insert a blade screwdriver into the governor output shaft end, fully turn the shaft in the fuel
DECREASE direction so as to set the pointer at the FUEL "0" indication.

(7) Incorporate the governor lever to the governor output shaft. (Loosen the governor lever lock bolt in
advance.)

(8) Connect the coupling rod to the governor lever, (The governor lever has four holes. Connect the cou-
pling rod with the same hole as connected before disassembly.)

{9) Insert a blade screwdriver inte the governor output shaft end, set the pointer to the FUEL "1" indica-
tion, and tighten the governor laver lock bolt.

A

(D Check that both ends of coupling rod are not twisted.

@ Alternately setting the starfstop lever in the START and STOP positions, and make sure each rack
scale is set at the graduation 13 (non-injection position) of a less (within the range of graduation 9
to 10) while the lever is set in the STOP position.

7-8. Lub. Oil Pump, Lub. Oil Pressure Regulating Valve & Lub. 0il Cooler
7-8-1. Lub. Oil Pump

The lubricating oil pump is a gear pump of which body is built in incorporates with a pressure regulating
valve and a safety valve. The pump gear and shaft are shrink fitted.

1) Disassembly
(1) Disconnect the suction pipe, delivery pipe and pressure regulating valve pilot pipe from the lub. oil
pump, and then remove the pump.

The pump is positioned with knock pins. Remove the pump by fitting the pump mounting bolts to the
respective disassembling threaded holes ® and jacking up the pump.

(2) Disassembly of lubricating oil pump
remove the pump drive gear, and disassemble the pump.

A

Detach the side cover from the pump. Fit the (M12 X 1.75) bholt at the part 8) of the driving gear to
lock it. Then, loosen (or tighten) the tightening nut.

Drawing 7-52. Lub. Oil Pump Removing/Disasembling Procedures
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7. MAINTENANCE SERVICING (Lub. Oil Pump & Lub. Oil Press. Reglat. Vaive) yanman GNISAL-V

(3) Disassembly of the lub. oil pressure regulating valve & safety valve .

[ /[\cmmon}

Be careful of a spring which springs out from the safety valve and/of pressure reguiating valve in dis-
assembly to inflict you an injury.
Disassemble the pressure regulating vaive after loosening the pressure adjusting bolt.

Drawing 7-53. Pressure Regulating Valve & Safety Valve

Pilot Piston
Spindle ‘ f ' Safety Valve
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Pressure Reg. Valve
Spring iz O-ring
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2) Checking & servicing

[ Pump body & pump gear ]

(1) Check for flaws and seizure on the tooth surface and side of the purmp gear.

(2) Check for flaws and seizure on the pump gear shaft and gear shaft bearing.

(3) Measure the clearance between the pump gear and the pump body at the bearing part. if the mea-
surement exceeds the allowable value, replace either part whichever is worn mare than the cther.

[ Pressure regulating valve & safety valve |

(1) Check for flaws on the pilot piston, pressure regulating valve, safety valve and valve springs.

(2) Check the operation of pilot piston, pressure regulating valve and safety valve, and make sure they
operate properly.

AN

Directing the V-groove of pressure regulating valve toward the pilot piston, incorporate the pressure
regulating valve.

3) Reassembly
Reassemble the lubricating oil pump in the sequence reverse to disassembly.
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7. MAINTENANCE SERVICING (Lub. Oil Cooler) vanmar GNISAL-V

7-8-2. LLub. Qil Cooler

The lub. oil cooler is of the multi tubular type, and chemical cleaning seats that enable cleaning of the oil
cooler without removing it are equipped on the lubricating oil passage side.

1) Chemical cleaning procedures
The hose, pump and the like required for chemical cleaning are not included in the standard provision of

this engine.
(1) Drain the lubricating oil from the oil cooler, rearrange the respective baffle plates D, @ & @ at the ol

cooler inlet and outlet.
(2) Remove the round covers from the chemical cleaning seats and connect a hose with each seat. Then,

circulate the cleaning solution.
(3} After having finished cleaning, drain the cleaning solution, and return the baffle plates and round cov-

ers to their former condition.

Drawing 7-54. Chemical Cleaning Procedures
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o

Thermostatic Valve
Bypass Pipe

Sclution inject Port
tub. Oif Stratner

To prevent the cleaning solution from being mixed into the lubricating oif, be sure to treat the oil cooler
after chemical cleaning.

2) Disassembly

Drain the lubricating oil from the lub. oil cooler, fix the cooler body with rope, and remove it from the
engine.

(1) Remove the iub.oil strainer.

(2) Remove the caps from the cooling water inlet and outlet.

(3) Remove the lub. oil thermostatic valve.

{(4) Remove the cooling water pipe assembly.
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7. MAINTENANCE SERVICING (Lub. Oil Cooler) vanmar GNISAL-V

3) Checking & servicing
(1) For checking and servicing of lub. ol strainer and lub. oil thermostatic valve, refer to the followings:

@ Lub. oil strainer: Chapter 6, 6-3-12 (p.6-27)
Thermostatic valve: Chapter 6, 6-3-8 (p.6-20)

(2) Clean the pipe on the cooling water side and lubricating oif side of cooling water pipe assembly.

O Descale the pipe on the cooling water side with a long-handle brush.
(O For the pipe on the lubricating oil side, cleaning combining washing with such a sludge cleaning
agent as Neos and cleaning with steam is appropriate.

(3) Replace the .O~rings at the cooling water inlet and outlet side covers with new ones.

4) Reassembly
Reassemble the lub.oil cooler in the sequence reverse to disassembly, paying attention to the following

points:

(1) Align the set marks of cooling water pipe assembly and lub. oil cooler body when incorporating the
pipe assembly to the cooler body.
Drawing 7-55. Set Marks (on The Cooling Water Outlet Side)
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7-9. Cooling Water Pump

The cooling water pump is a centrifugal pump. The only difference between the high-temperature water
side and the low temperature water side is the direction of cooling water inlet and outlet. The impeller is
incorporated to the shaft by screw tightening.

A

Note that the thread of impeller and that of impeller tightening nut are reverse handed. When disas-
sembling/reassembling the cooling water pump, be careful of the loosening/tightening direction.

1) Disassembly
Disassemble the pump in the ascending sequence of numbers shown in Drawing 7-66. Remove the

impeller ® with use of the specified exclusive tool (P/#146673-82750).

Drawing 7-56. Cooling Water Pump

Casing
Impeller Attaching/Detaching Procedure
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Direction

Remove the ball bearings @ & @ that are press-fitted to the shaft @) together with the shaft.

2) Checking & servicing

(1)} Measure the clearance @ between the impeller ® and casing. !f the measurement exceeds the allow-
able value, replace either part whichever is worn more than the other.

(2) if necessary, replace the mechanical seal @ and oil seal (0 .

Do not make a mistake in the incorporating direction.

(3} Replace the ball bearings every 8,000 to 10,000 hours even if their appearance is free from abnormality.

When press-fitting a bearing to the shaft, apply the load on the inner race of the bearing.

3) Reassembly

Reassemble the cooling water pump in the sequence reverse to disassembly, paying attention to the fol-
lowing points:

(1) When incorporating the shaft, be carefui not to flaw the lip of oil seal.

(2} Tighten the impeller ® and impeller tightening nut @ to the specified torque.
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7-10. Fuel Oil Feed Pump
The fuel oil feed pump is a gear pump. The pump gear on the driving shaft side are coupled o the shaft
through a spline.

1) Disassembly
Disassembie the pump in the ascending sequence of numbers shown in Drawing 7-57.
(1) Remove the ball bearings (D & ® that are press-fitted to the driving shaft ® together with the shaft.
(2) When replacing the oil seal, detach the circlip @ , and draw out the seal toward the driving gear @
side.
Drawing 7-57. Fuel Oil Feed Pump

T

Qil Seal Incorporating
Direction

{ 1 Pump Body

Spline

2) Checking & servicing

(1) Check the contact of the spline fitting part of driving shaft ® and pump gear (@ . If the clearance (play)
is too large, replace either part whichever is worn more than the other.

(2) Check the parts of driving shaft @ that make contact with its oil seals @ & @ . Then, if the wear is sub-
stantial, replace the shaft.

(3) If necessary, replace the ol seals.

The ol seais @ & (9 are different parts. Do not make a mistake in their incorporating position and
direction.

(4) Replace the ball bearings every 8,000 to 10,000 hours even if their appearance is free from abnormality.

When pressitting the ball bearing to the shaft, apply the lead on the inner race of the bearing,

(5) The bypass valve (3D functions also as a safety valve of fuel oil feed pump. During operation, keep the
bypass valve closed.
O Remove the plug and check the operation of piston.
O If the fuel leaks from the handie shaft part, replace the O-ring.

Drawing 7-58. Bypass Valve @
Adjusting Screw Handle Shaft

Lock Nut Valve Hoider Piston QC-ring
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7. MAINTENANCE SERVICING (Suc. & Exh. System/Air Cooler)  yanman GNISMAL-V

3} Reassembly

reassemble the fuel oil feed pump in the sequence reverse to disassembly, pay attention to the following

points:

(1) When incorporating the shaft, be careful not to flaw the lip of oil lip seals.

(2) Apply a thin and uniform film of liquid packing (Three-Bond TB 1201 or its equivalent} on the mating
surfaces of pump cover {0 and pump body.
(The thickness of the packing after clamping must be 0.02mm or less.)

(3) Align the hole of spacer @ for oil seal with the over flow oil take-off hole of the body.

(4) Replace the bend washer @ with the new one every time the fuel oil feed pump is disassembled.

7-11. Suction/Exhaust System

7-11-1. Boost Air Cooler

The boost air cooler is a plate finned box structure. i incorporates a duct integrated with the boost air inlet
and outlet pipe, and its connection parts are equipped with V-ring packing.

When servicing the boost air cooler, detach the V-ring on the boost air inlet side, and then remove the
cooler together with the duct.

Drawing 7-59. Boost Air Cooler

Water Return Cover

Duct

Drain Cock Cooling Water inlet/Outlet Cover

Drawing 7-60. Boost Air inlet Side V-ring Removing Procedures

Packing Housing

V-ring

= Se——0o Detaching/Attaching Piate
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7. MAINTENANCE SERVICING (Suc. & Exh. System/Air Cooler)  yanman GNISAL-V

1) Disassembly
Disassemble the boost air cooler, removing its parts according to the following sequence:
(1) Prepare the foliowing exclusive tools:

Exclusive Tool Description Part No.
Packing (V-ring) detaching/attaching tool 146673-92800
Eyebolt (M12) 26610-12000

{2) Remove the boost air cooler thermal insulating plate, thermometer, cooling water pipe and so forth.
(3} Remove the V-ring on the boost air inlet side.,

Loosen the packing housing mounting boits, put the detaching/attaching plate into both sides of the
housing to hold the packing, and then remove the packing together with the housing.

{4) Fit an eyeboit on the top of duct, hold the duct with rope, and remove it toward the non-operating side.
{5} Remove the duct according to the following procedures:

AN

Carefully disassemble the boost air cooler so as not to flaw the V-ring incorporated part, otherwise
this causes a boost air leak.

@ invert the boost air cooler so that the cooling water inlet and outlet caps face upward.
@ Unscrew the duct mounting bolts, fit an eyebolt to the cooler, life the cooler, and then remove the duct
from the cooler.

2) Checking & servicing
{1} Clean the air side (plate fin} with steam or soak it in the cleaning fluid, blow the compressed air
against, it, and finally wash it in water.

The appropriate cleaning fluid is the following products or their equivalents.
Neos Co.,Ltd: Neos One-1
Kurita Water industries Ltd.: Emocon 1E55

(2) Remove the water refurn cover on the cooling water side. Then, clean the cooler interior, brushing

with a long-handle brush.
{3) Check the coating on the inner surface of the duct and inner surface of the cooler side plate. If the

coating has peeled off, repair it with the following paint.

O Inner surface of duct (heat-resistant silicone paint)
Oshima Kogyo: Pirgjin IN Color G2 or its equivalent

O Inner surface of cooler side plate (silicone epoxy pain)
Oshima Kogyo: Silicone Epoxy ING #2 '

(4) Check for clogging of a drain hole.
(5) Replace the packings with new ones.

3) Reassembly
Reassemble the boost air cooler in the sequence reverse to disassembly, paying attention to the follow-
ing paints.

(1) Fit the Vering on the boost air outlet side to the cylinder biock. After mounting the boost air cooler,
incorporate the V-ring on the boost air inlet side.
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7-11-2. Exhaust Manifold
1) Disassembly

| /\\caurion]

Lifting the exhaust manifold cover with use of a lifting use of a lifting eyebolt (P/#26610-100002) and
a chain block or the like, remove the cover.

Disassemble the exhaust manifold while checking whether the steady rest and the clamping bolts are not

loose.
Drawing 7-61. Exhaust Manifold & Expansion Joint

Stay Rest

Eye Bolt

e

-

4
L

. Ty -
e’ afaao .r:'.':.;:-w;:.-n"gg?‘,
Tl iy

A N ,
Al il Ao
T A g bt e = = - oL ”

N v
=8 N
Exhaust Manifold Expansion Joint

AN

Be careful not to confuse stainless steel bolts and nuts of exhaust manifold, expansion joint and
steady rest with those made of other material for clamping these parts.

2) Reassembly

(1) Apply the seizure inhibitor to each bolt or nut, and then tighten it.

(2) Checking the mark stamped on the flange of the expansion joint, fit it in the proper incorporating direc-
tion according to the mark.

If the expansion joint is fitted in the reverse direction, carbon is entrapped in the clearance, causing the
expansion joint to be broken in a shorter period.

Drawing 7-62. Exhaust Expansion Joint

T YUV Expansion Joint Mark
Gas Flow
2z ——
v -
L §

7-11-3. Turbocharger

For disassembling and servicing of the turbocharger, refer to the operation manual separately provided for
it.

The turbocharger mount is provided with the boost air and lubricating oil passages. After having
removed the turbocharger, cover the peris of boost air and lubricating ofl passages to prevent foreign
matters from entering the turbocharger.
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7. MAINTENANCE SERVICING (Air Motor) vanmar GNIBAL-V

7-12. Air Motor

Refer to the attached Service Manual for Engine Air Starters (Model 45M).
Restrict disassembly and repairs of the air motor to disassembly, checking and the following parts replace-
ment of the air inlet housing and the spool valve.

e O-rings of the spool vaive and the air inlet housing

o Starting solenoid valve

o Control module

o Pilot air hose

1) Disassembly (of the spool valve)
After removing the air motor, disassemble it in the ascending sequence of numbers given in Drawing 7-64.

A

When unscrewing a bolt @ used to fasten the nozzle vaive seat ® to the inlet housing, be careful so
that the spool valve does not spring out.

Drawing 7-63. Spool Valve Disassembling Procedures

@ @ Spool Valve & Alr inlet Housing
O-ring Fmmri
@ —f—- )

O-ring )]

Standing Solenoid Vaive Control Module

2) Maintenance checking

{1) Check the sliding surface and the seat face of the spool valve if they are not flawed not the foreign
matter has not been bittern in.

(2) Check the nozzle/valve seat if the seat face and nozzle part are not damaged.

(3) Replace the O-rings with the new ones.

3) Reassembly
Reassemble the air motor in the sequence reverse to disassembly, paying attention to the following
points:
(1) Apply grease fo the sliding surface of the spool vaive.
(2) Use sealing tape at the threaded part of the elbow (D of pilot air hose to that the air does not leak from
this part.
(3) Tighten each boit with the following torques:
e 5 boits for nozzle/valve seat: 7.2 N-m (0.7 kgf-m)
® 4 bolts for air inlet housing: 18.2 N-m (2 kgf-m)
# 4 bolts for air inlet pipe: 94.9 N-m (9.7 kgf-m)
o 3 bolts for air motor: 136 N-m (13.9 kgf-m)
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7. MAINTENANCE SERVICING (Electromagnetic Pickup)

vanmarn GNISAL-V
7-13. Electromagnetic Pickup

This pickup is a sensor to detect the rotational speed of the engine and is mounted near the outer
periphery of the flywheel ring gear.

1) Adjustment on the mounting dimensions
When the pickup is replaced or removed, be sure to adjust the clearance.

A

If the adjustment on the clearance is found poor, the rotational speed may not be detected, and the
{overspeed) protective device may not actuate.

& Adjust the screwing-in of the pickup so that the clearance between the pickup tip and the outer periph-
ery of the ring gear becomes 1.4 t0 2.1 mm.

(Screw in the pickup so that its tip contacts the outer periphery of the flywheel ring gear, and then
loosen by 1 to 1.5 tum.)

o Tighten the lock nut securely.

Drawing 7-64. Electromagnetic Pickup Mounting Procedures

Al

{Junction Box)

Electromagnetic Pickup

l.ock MNut

v—.—......JJ—___.U.

— I %
—_— ~
Flywhe;::r;\;;‘:%;

2
1.4~2.1 mm
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7. MAINTENANCE SERVICING (Stopping Air Piston) vanmar GNISAL-V

7-14. Stopping Air Piston

This piston purports to stop the engine when the protective device actuates and in case of remote
stopping, and to control fuel injection volume when engine is started up.

@, © : stopping (to stop supply of fuel oil) air piston.

: fuel injection velume controling air piston.

A \
Do not disassemble adjustment nut and adjust bolt in the case where parts repfacement is not

needed.

The stroke of the piston has been properly adjusted prior to shipment from out faciory, do not readjust it.
When parts replacement is needed, do so with attention paid to the following:

Measure the dimension L1, L2 when disassembily is needed, and set it in the same dimension as the

measured L1, L2 when reassembling this air piston.

1) Disassembly
Disassemble the air piston in the ascending sequence of numbers given in Drawing 7-65.

Drawing 7-65. Stopping Air Piston

; Eng. Stop
lﬂhﬁﬂﬂﬁﬂ -
) Eng. Start 1 Adjust Nut

.

ﬁ.. >

2) Reassembly

Reassembile the air piston in the sequence reverse to disassembly.

e Incorporate the piston, applying lubricating oil or jithium series grease to its sfiding part.
o Repiace the O-ring with the new one.

Conduct such a performance test once in every three months.
e Send the control air into the each air pistons, and confirm the movement of the sopping air piston

adjust nut
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8. PRINCIPAL DIMENSIONS & PART MASS FOR DISASSEMBLY & SERVICING

Drawing 8-1. Principal Dimensions for Disassembly & Servicing

[Unit: mm)
Cooling Water Qutiet  Center of Cylinder Dismantiing to the Operating Side
Coliacting Pipe 879
Exh. Manifeld Piston Cyl. Liner ) Cyll. Head

Boost Air

Cooter Q’S
B -

Center of Camshatt

L——1 057 -+
1]
Center of Crankshaft

Center of Turning Gear Turning Bar ( i N |

1150

Dismantling to the Frontal End Dismantling to the Rear End

Dismantling to the Frontal End Dismantling to the Rear End

iﬁi ”
=L |
8 8 B 8
& R S § =
Turbocharger o
e
l i
A L . + m: 1 f
Camshaft (Spiit in Two) @
Cooling Water Pump
ore Center of No.6 Cyl
' nter of No. X
Fuel Feed Pump 707
- 1178
{When Orawing-out en bloc:1988)
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8. PRINCIPAL DIMENSIONS & PART MASS FOR DISASSEMBLY & SERVICING vanmar GNI1SAL-V

8-1. Principal Part Mass for Disassembly & Servicing

~| /1\caution| .
(1) When hoisting a part, use rope and lifting gear and hook that can withstand the can withstand the
weight of the part.
(2) When disassembling any of the parts prefixed with an asterisk (*) in the following table, use the
attached exclusive tool.
" ; S
{Unit: kg]
Part Description 6N18L BN18AL Remarks
* Cylinder head 105
* Piston & connecting rod assy. 42
* Cylinder liner 40
* Air cooler 300 incl. the casing
Lub. oil cooler 162 Incl. the strainer & thermostatic valve
Turbocharger R3S o
RH143 145
Fuel feed pump 16
Lub. oil pump 30
Cooling water pump 35
Air motor 18
Camshaft (spiit in two) 41 X 2
Camshatft driving gear 15
intermediate gear assy. 20
* Exhaust manifold cover 45
* Main bearing cap 22
Anti-fywheel end gear case 62
Qil pan 200
Cylinder block 1,496 _
Crankshaft ' 760 846 Incl. the baiance weight
Fiywheel 870 650 Incl. ring gear
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9. TABLE OF TIGHTENING TORQUES OF MAJOR BOLTS

/!\WARMNG}

Tighten the major bolts by the specified procedures.
If tightened improperly, a personal injury or damage of device may be caused. Be cautious,

—N \

(1) Unless otherwise specified,apply lub.oil on the thread and bearing surface, and then tightening a
bolt or nut.

(2) On the parts prefixed with a star { % ) in the following tables, a match mark is stamped. However,
when tightening any of these parts, do not refer to the macth mark but tighten it fo the specified
torque, specified tightening angle or specified hydrauiic pressure.

9-1. Hydraulic Peressure Clamping Bolt

Screw Fa\c;\i-;g;?fce Specific Hydraulic
Part Description Dia % Pressure Remarks
Pitch BolNut MPa (kgficm?
itc (mm) a (kgficm?)
* Cylinder head tightening nut M33 % 2.0 Round 58.8 = 0.5(600 * 5)
* Main bearing cap tightening nut M33x2.0 Round 58.8 = 0.5(600 £ 5)

9-2. Angle Clamping Bolts

A

(1) Before tightening a connecting rod bolt, apply the Protec grease on its bearing surface and lub.oii
on its thread.
(2) Tighten a boit to the seating tightening torque, then tighten it to the specified angle.

Face-to-Face Seating Specified
Part Description S(i'epwitgrila. \gcj)?tmt?{ T'%?:garg ﬂ%{:;?;ng Remarks
(mm) N-m (kgf-m) {deg.)
* Connection rod bolt M25 x 1.5 32 49(5) 120%¢
Balance weight cltamping bolt M24 x 2.0 32 49(5) aofg

2002.7.22R
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9. TABLE OF TIGHTENING TORQUES OF MAJOR BOLTS

vanman GNISAL-V

9-3. Other Major Boits (Torque Tightening)

AN w
(1) Before tightening a flywhee! clamping bot or fuel injection valve nozzle sleeve, apply Protec gease
on its thread and bearing surface.
{2) Before tightening a camshaft coupling nut, apply seizure inhibitor (Three-Bond 1210 or its equiva-
lent) on its thread and bearing surface.
(3) The parts prefixed with an asterisk {*) in the following table are provided with an exclusive tool,
respectivery.
{4) Be sure to tighten a part with a torque wrench to the specified torgue.
\ .
iz | Face-to-Face | Tightening Torgue
Part Description Sc;ge;\ftD;]a. Width of Remarks
eh 1 Bolt/Nut (mm) | N-m (kgf-m)
Indicator cock tightening nut M12 X175 19 59~68 | 6~7
Rocker arm shaft stand clamping bolt [M16 X 1.5 24 186 ~ 206 19 ~ 21
T M22 X 1.5 157 ~ 167| 16 ~ 17 |Engine Using MDO
* Fuel injection valve nozzle sleeve 2 grooves - -
M30 X 1.5 245 ~ 265 25 ~ 26 |Engine Using HFO
E‘titei injection valve guard tightening M10 X 1.5 17 3g~44 | 4~45
* Fuel injection valve case nut M28 X 1.5 27 167 ~176| 17 ~ 18
* Fuel injection valve injection pressure — -
regulating lock nut M33 X 1.5 41 A7 ~51 148~52
* Fuel injection pipe joint bolt {on ¢yl 6
head side) M8 X 1.25| ey socket) | 20 2
* Fuel injection pipe joint bolt {on pump 8
side) M10 X 1.5 (hey sockety |  ©° 7
* Fuel injection pump tightening nut M12 X175 19 74 ~83 |75~85
Fuel injection pump equalizing valve 8 - -
body clamping bolt M10 X 1.5 (hex. socket) 54~ 59 155~86.0
Fuel injection pump barref retaining 8 —~ -~
bolt M10 X 1.5 (hex. socket) 54 58 |65 8.0
Fuel injection pump protector M20 X 1.5 32 49 ~ 59 {50~ 6.0
rfgtel injection timing adjust bolt lock M22 X 1.5 30 106 ~ 245| 20 ~ 25
Camshaft coupling nut M12 X 1.25 17 88 ~98 | 6~10 |U-nut
) 'ﬁ%htening together
Cam gear clamping bolt M4 X 1.5 19 137 ~ 1571 14 ~ 16 |wi hdtaﬁhome er driv-
ing dis
ldle gear shaft clamping bolt M16 X 1.5 24 118 ~127| 12 ~ 14
Idie gear retainer clamping boit M12 X1.75 19 59~869 | B6~7
r(;,‘Lcl:ntoling water pump impelier tightening M16 X 1.5 24 64 ~ 74 |6.5 ~ 7.5 [Left hand screw
* Cooling water pump impelter M22 X 2.5 ro%ngosigtcsket 137 ~ 157| 14 ~ 16 [Left hand screw
Cooling water pump driving gear tight- ~ -
ening nut M24 X 2.0 36 235~ 255 24 ~ 28
Cooling water pump idle gear shaft ‘ —~ ~
clamping bolt M18 X 1.5 24 118 ~ 137| 12 ~ 14
Main bearing cap side bolt M22 X 1.5 32 343 ~382| 35~ 39
Flywhee! clamping bolt M20 X 1.5 24 510 ~ 569| 52 ~ 58
Exhaust manifold clamping bolt M12 X 1.75 19 56 ~68 | 6~7
Exhaust expansion joint clamping bolt [M12 < 1.75 19 59~68 | B6~7
Lub.oil pump driving gear tightening nut | M24 X 2.0 36 167 ~177| 16 ~ 18
Swing arm shaft clamping bolt M16 X 1.5 24 118 ~ 137; 12 ~ 14
2003.12.10R 9-2




9. TABLE OF TIGHTENING TORQUES OF MAJOR BOLTS

vanman GNISAL-V

9-4. General Bolts

—

{1) Tighten any bolts other than the major ones according to the following table.

{2) Tighten a part whose clamping section is made of aluminum, tighten it to 80% of the torque shown
in the following table.

{3} The following table is applicable only to the bolts whose Part No. (an 11-digit numeral) shown in the

attached Parts List consists of 2 at its first place and 2, 5 or & at its fifth place.

N J
Screw Dia. Face-to-Face Tightening Torque
X Width of Bolt/Nut

Pitch (mm) (mm) N-m (kgf-m}
M6 x 1.0 10 10~ 12 (1.0~ 1.2)
M8 x 1.25 13 24 ~ 27 (2.4 ~ 2.8)
M10 x 1.5 17 44 ~ 54 (4.5 ~ 5.5)
M12 x 1.75 19 78 ~ 98 (8 ~ 10)
M14 x 1.5 22 123 ~ 152 (12.5 ~ 15.5)
M16 x 1.5 24 206 ~ 245 (21 ~ 25)
M16 x 2.0 24 206 ~ 245 (21 ~ 25)

2002.7.22R




9. TABLE OF TIGHTENING TORQUES OF MAJOR BOLTS vanman GNISAL-V

MEMO

9-4



«@r 6N18(A) L

10. Clearances & Wear Limits of Major Parts

10'




10. CLEARANCES & WEAR LIMITS OF MAJOR PARTS vanman GNIBAL-V
(Unit in mm})
Dimension Std
Max. Usage
Clearance o
; Allowance | Limit of
Item SkEtCh Normai Tolerance Assﬁmglmg C|eoarance Palrts
Inner dia. of cylinder upper +8.029 +0.1
part A1=0.075 - )
8 . A1=0.25
Outer dia. of cylinder liner ML 0248 ITEETE ] ~0.139 o2
upper part 0.110 :
Inner dia. of cylinder lower ' +0.029
part [ A2 5222 0 A2=0.020 A2=0.2 +0.13
Outer dia. of cylinder liner . -0.020 ~ 0,094 0413
_ | tower part 0.065 )
fg: Inner dia. of cylinder lower -——4——8 +0.029 +0.13
5 [P0 A | B o218 |— B=0.016 | 5o,
2 |Outer dia. of cylinder finer -0.015 ~ 0.088 013
& |lower part 0.059 :
] C=18
& | Top clearance 2.0 + 0.20 ~pp| C=25 —
'g .
= - — +0.8
3 Inner dia. of protection ring 178 =+ 0.05 D=0.905 B
Outer dia. of piston head ¢ 177.025 | = 0.02 ~ 1.045 —
+0.4
inner dia. of cylinder liner ¢ 180 +8'030 _ dﬁlicrtg"
E=0.093 E=0.3 0.2
~0.183
Outer dia. of piston skirt part ¢ 179892 | = 0.015 -0.2
Radial thick. of piston [ = _ .
rings, No.1 ~ No.2 =N F=6.5 %015 *
F -
Radial thick. of oil ring O\\;“ F=5.0 | +0.25 - - 47
Width of piston ring, No.1 :0'065 No.1 -0.2
45 0085 |G=0.110 Jet
o [ Width of piston ring groove, : +0.070 ~ 0. =0.4
2 No.1 P , +0.045 0.155 0.3
_"é Width-of piston ring, No.2 J o :88:138 gg ,02055 No.2 0.2
jw N . =\ o
< | Width of piston ring groove, /A (6 +0.070 ~o0400] ©=04 +0.3
§ |No2 N=wt) +0.045 :
& | Width of oil ring =) f o0 0,030 02
% I ] H 6.0 - g 0.065 H=0.4
B | Width of ol ring groove == 10.085 : +0.3
Inner dia. of piston pin metal : :8(1)(8)3 J=0.080 +0.17
K 0 - ~0.413 J=0.25
Cuter dia. of piston pin -0.013 l -0.05
& 75 -
. . . +0.045
Inner dia. of piston pin hole +0.030 | K=0030 o +0.15
~0.058 )
QOuter dia. of piston pin _8_013 -0.15

% : The 1st ring is to be replaced with the new one when its plated layer is worn out and base metal begins to be
exposed; the 2nd ring, when the taper face is gone.
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10. CLEARANCES & WEAR LIMITS OF MAJOR PARTS vanmar GNISAL-V

{Unit in mm}
Dimension o St'd Max
earance . Usage Limit
fiem Sketch Normal | Tolerance | Assembiing é{’;’;ﬁgﬂgz of Parts
Time
inner dia. of crank pin bear- +0.152
ing L 0.080 +0.20
— $ 145 L0080 o] =025
Outer dia. of K oi 0 deflectiofn
uter dia. of crank pin — wear o
-0,025 0.1
tnner dia. of main bearing M *+0.189 +0.20
= N 0120 |h=0.120
5 Outer dia. of | - ¢ 180 0 ~0.214 M=0.25 deflection
@ | Outer dia. of journa wear of
& | Width of datum part main T -0.140 04
bearing -0.200 N=0.140 -
- 80 5o ~0230f NO5 =
Width of datum part journal = 0 : +0.35
Refer to
Chapter 6 Maintenance Checking
Deflection — — 8-3-17 Measurement of crankshaft
defiection, 3) Allowahle value of the
defiection.
Valve head clearance Refer to Chapter 3 TABLE OF ENGINE
(suc./exh.) - - STANDARD ADJUSTMENTS,
: . -0.060
Outer dia. of suction valve 14 0080 |R1=0.080 120,82 -0.32
[nner dia. of suction vaive +0.024 ~ 0.104 ' +0.28
guide 0 .
Quter dia Chrome—piated -0.058 Chrome-piatec’ -0.32
of exhaust 0.078 | R2=0.058
valve Nimoni -0.068 ~0.102| R2=0.32 0.35
fmanic ®14 10088 |Nimonic R3=0.35 '
Inner dia. of exhaust vaive +0.024 |R3=0.068 1028
guide c ~0.112 '
&EQ Inner dia. of valve bridge igggg S=0..(3 14 +0.18
§ . . ®16 8=0.2
£ | Outer dia. of valve bridge +0.046 ~ 0.052 048
%.3 guide +0,028 :
Margin thickness of suc./ -
% exh. valve poppet part T=4.7 + 041 - - 4.3
>
\s/\éigtth of suc./exh. valve U= +0.2 _ _- 54
cl;jcln?ﬁ :étsg;:#exh. valve seat V=657 | = 0.1 _ - & 58
Ohuter dia. of rocker arm —O.{)Dg 01
shaft -0.03 W=0.025 '
¢ 36 ~ 0119 W=0.25
nner dia. of rocker arm +0.085 : +0.22
bush +0.020 )
tnner dia. of swing arm 540 :88:1% %=0.010 ‘o0 +0.2
Outer dia. of swing arm 0 -~ 0.069 ' 01
shaft -0.039 )
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10. CLEARANCES & WEAR LIMITS OF MAJOR PARTS vanman GNI1S8AL-V
{Unit in mm)
Dimension Std
Max. Usage
ltem Sketch A%'Se:rrfg]f: Allowance | Limit of
Normal | Tolerance | "S92M0ME | Clearance | Parts
Quter dia. of camshaft -0.072 017
= $120 ~o197| =02
Inner dia. of camshaft N +0.080 ' +017
datum part bearing v.ai I 0 :
= Tgrtés(tj ct[earancl,:te of cam- n '% 8; g »
£ | shaft datum pa ; -0. -
g Vs 2020 0| z=05
@ V\ﬁl(l:ith r<‘)f camshaft thrust l : / +g£l) 15 )
O | collar housin 1 +0. o
using Tﬁ
Outer dia. of camshaft ¢ -0.072 017
intermediate part 0107 | -p072 )
\ == $120 ~ 0497 @03
Inner dia. of camshaft inter- +0.086 ) +017
mediate part bearing 0] ’
Ohutfetr dia. of lub. oil pump —gggg _
sha . b=0.040
$30 ~o074| B=02
Inner dia. of lub. ol pump +0.021 ' +0.15
shaft bush o )
o | Clearance betw, pump +0.046
£ |case & gear o c=0.200 -
a ¢ 72 ‘ ¢=0.3
T | Outer dia. of gear -0.200 ~ 0.29 -
s -0.250
~ BN18L
Width of pump case 77 +8'046 -
BN18AL
66 d=0.060 4=0.18
bt uring ~0.136|
couptng spee |
Width of pump gear BN18L __8883 -
72
g | Outer dia. of cooling water -0.13 0.6
3 {pump impelier boss -0.18 )
g et&e2
: 504 o7 | Sl
o ~0.87 )
= i , +0.69
8 Inner dia. of casing 0.65 +1.0
Quter dia. of fuel oil feed -0.020 0.1
pump shatft -0.041 b=0.020 .
$25 ~ 0.062 b=0.2
Inner dia. of fuel oil feed ‘[_,G +0.021 ) +0.1
A .
g. pump shaft bush LI f 0
a 2l T +0,025
= | Inner dia. of pump case ¥ — 0 —_
o I - ¢=0.080
e - 48 ~0130 | T
& | Outer dia. of pump gear . RN 8?8? —
B I :
=] = = =
" | Width of pump case JL\ =H *0018 | d=0.1 _
. J } — 12 (Liguid —
— |
Width of pump gear — 88:1:,3 E_gc(;( |gzg) -

2004.8.20R
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10. CLEARANCES & WEAR LIMITS OF MAJOR PARTS vanmar GN1SAL-V

(Unit in mm}
Dimension Std Max Usa
. ge
Item Sketch Clearance | Aliowance | Limi of
Normal | Tolerance T 91| Clearance | Parts
ime
(Turing gear
& pump _ =0.15 0.5 _
drive gear) ~0.25 )
Gear backlash M=4.5
{Governor —
gear) - f 2'10220 =0.3 —_
" M=3.0 .
13
oy
c | Outer dia. of cam driving -0.030 017
2 |intermediate gear shaft y ﬁ,: v -0.060 i
@ [l $70 g=0.030 g=0.2
& . Ty I ~ 0.080 '
2 | inner dia. of the above's ~Ee | +0.030 +0.14
T | bush g 0] ’
|_.
Quter dia. of pump driving -0.030
intermediate gear shaft !!&h\ [ ' j i | -0.060 20,030 -0.17
Inner dia. of the above’ h{HiL"t T ore +0.030 ~o0o%0| 0
nner dia. of the above’s i .
bush Ll o +0.14
B | Outer dia. of crank i 0
2 | Outer dia. of cran shaft ; .0.048 —
©
@
] j=0.030
& $220 ~ 0.446 —
T
o i
@ ! +0.400
3 Inner dia. of oil shield J +0.300 -
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11. TROUBLESHOOTING & COUNTERMEASURES

The causes of abnormalities and troubles are diverse, and they break out from compsite factors.
Catching a change in running performance and referring to the record of maintenance and servicing
date and the history of part replacement, locate the cause early and take the proper countermea-
sures.

11-1. Starting Failure
1) Flywheel not turned.
2) Fiywheetl turned, but ignition not taken place.
11-2. Rotational Speed Dropped Spontaneously.
11-3. Output of Each Cylinder not in Unifomity. (Dispersion of the maximum combustion pressure
and exhaust temperature is large among cylinders.}
11-4. Bad Color of Exhaust Gas
11-5. Lub. Qil Pressure Dropped below the Specified Pressure
11-6. Unusual Sounds Heard (Knocking Occurred) During Operation
11-7. Cooling Water Temperature Too High
11-8. Exhaust Temperatures of All the Cylinders Too High
11-9. Engine Stopped Suddenly

11-1 (Volume:6pages)
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11-1. Starting Failure
1) Flywheel not turned

Cause

Countermeasure

(1) Starting air pressure insufficient

{2) Engagement / disengagement switch actuated
(Turning gear set at the intermeshing position)

(3) Malfunction of air motor
1.Voltage drop of air motor battery
2.Malfunction of air motor pilot solenoid valve

(4} Engagement / disengagement switch actuated.
(Start / stop lever set in the STOP position)
(5) Too high viscosity of tubricating oil

(6) Seizure of moving part
1.Setzure of piston and cylinder liner

2.Seizure of main bearing and / or camshaft bearing

Fill the starting air tank with air.
Disengage the turning gear.

Charge the bhattery.

Press the manual starting push button to
start the engine.

Set the start / stop lever at the RUN posi-
ton.

Warm up the engine or change the cur-
rent lub. oil with a low-viscosity one.,

Check and repair the piston and cylinder
liner, or replace them.

Check and repair the pertinent main
bearing or camshaft or camshaft bearing,
or replace it.

2) Flywheel turned, but ignition not taken place

Cause

Countermeasure

(1) Fuel oil not sent under pressure to fuel injection
pump
1.Fuel tank empty
2.Clogging of fuel oil pipe (improper opening and
closing of each valve)
3.Clogging of fuel oil filter
4.Failure of fuel feed pump
5.Air entry through each joint

(2) Malfunction of sopping air piston
(3) Defect of fuel injection pump
1.8ticking of plunger and plunger guide

2 Wear or seizure of plunger guide

3.Improper assembling (deviation of match marks)
{4} Defect of fuel injection valve

1.Sticking or seizure of needle,

2.Breakage of nozzle spring
3.Fuel injection pressure dropped
4 Qil leakage from nozzle excessive

5.Breakage or improper clamping of high-pressure
fuel pipe
(5) Malfunction of governor (loose governor link and
worn spline
(6) Poor airtightness of suction / exhaust vaive
1.No clearance at head of suction / exhaust valve
2.Sticking of suction / exbaust valve
3.Damage of seat of suction / exhaust valve
(7) Too low cetane number of fuel

Supply the fuel to the fuel tank.

Check the opening and closing status of
each valve.

Clean the filter.

Check and repair the pump.,

Check and repair each joint, then bleed
air.

Check and repair the air piston.

Check and repair the plunger or plunger
guide, or replace it.

Replace the plunger.

Overhaul and check the pump.

Check and repair the needle, or replace
it.

Replace the nozzle spring.

Regulate the pressure.

Check and clean the mating surfaces of
nozzle and body, or replace the nozzle.
Replace the high-pressure fuel pipe, or
correct clamping.

Check and repair the govemor, or
replace it.

Adjust the valve head clearance.
Grind or replace the valve.

Grind or replace the valve seat.
Use a high- quality fuel oil.
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11-2. Rotational Speed Dropped Spontaneously

Cause

Countermeasure

{1) Clogging of fuel ail filter

{2) Seizure of moving part (piston, main bearing or tur-
bocharger)

{3) Air mixed in fuel oil pipe system

(4) Moisture content in fuel oil
(5} Defect of fuel injection pump
(6) Defect of fuel injection valve
(7} Malfunction of governor

Clean the filter.

Check and repair the pertinent moving
part, of replace it.

Check and repair the fuel oil pipe system,
then bleed air.

Drain the filter, tank, etc.
Check and repair the pump, or replace it.
Check and adjust the valve, or replace it.

Check and adjust the governor, or
repiace it.

11-3. Output of Each Cylinder not

in Uniformity. (Dispersion of the

maximum combustion pressure and exhaust temperature is large

among cylinders.)

Cause

Countermeasure

{1} Air mixed in fuel oil pipe system

(2) Moisture content in fuel oil

{3) Fuel injection volume not in uniformity among cylin-
ders

1.Nonuniform position of fuel injection pump racks
2.5ticking or wear of fuel injection pump plunger

3.Defect of fuel injection valve

4.Looseness or damage of fuel injection pipe

5.8ticking of suction / exhaust valve or damage of
suction / exhaust valve seat

6.Damage of fuel cam, or damage of suction /
exhaust cam

Check and repair the fuel oil pipe system,
then bleed air,
Prain the filter, tank, etc.

Check the position of fuel injection pump
racks, then adjust it.

Check and repair the plunger, or replace
it.

Check and repair the valve, or replace K.
Check and repair the pipe, or replace it.
Check and repair the pertinent valve or
valve seat, or replace it.

Check the fuel cam or suction / exhaust
cam, then repair it, of replace it.

11-4. Bad Color of Exhaust Gas

Cause

Countermeasure

(1) Improper injection timing

(2) Defect of fuel injection valve (fuel injection pressure
drop, sticking of nozzie)

(3) Defect of fuel injection pump

{4) Improper adjustment of suction / exhaust valve
head clearance or damage of suction / exhaust
valve seat

(5} Sticking of suction / exhaust valve

(6) Damage of suction / exhaust cam
(7) Defect of turbocharger
1.Clogging of filter
2.Fouling of the blower side or turbine side

{8) Fouling of boost air cooler {too high temperature of
boost air)

(9} Shortage of fuel oil
(1@} Overload

Check and adjust the timing.

Check the valve, then regulate the pres-
sure, or replace it.

Check the pump, then repair it, or
replace the pertinent valve sect.

Adjust or correct the clearance, or
replace the pertinent valve sect.

Overhaul the suction / exhaust valve, and
then correct it.

Replace the camshaft.

Wash the filter,

Overhaul and wash the turbocharger /
blower.

Overhaul and clean the air cooler,

Use a high-quality fuel oil.
Reduce the load.
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11-5. Lub. Oil Pressure Dropped below the Specified Pressure.

Cause

Countermeasure

(1) Looseness of lub. cil pipe and cylinder block oil
hole plug

(2) Clogging of lub. oil strainer

(3) Excessive clearance of crankshaft bearing

{4} Sticking of lub. oil pressure regulating valve or
loose adjusting boit

{B) Sticking of lub. cil safety valve

{8) Too high temperature of lub, oil
1.8hortage of cooling water volume
2.Fouling of lub. oil cocler

3.Excessive blow-bye (gas leak) into the crank-
case
4 Sticking of piston of lub. oil thermostatic valve
or defect of its element
(7) Air sucked in lub. oil pump (shortage of lub. oil
volume)

Check and repair the lub. oil pipe and
each oil hole plug.

Overhaul and clean the strainer.
Check the clearance, then replace the
metal.

Check the valve and bolt, then repair or
adjust the pertinent part.

Check the valve and bolt, then repair it.

Check the cooling water pump.
Check the cooler, then over haul and
clean it.

Check the piston rings and cylinder
liner.

Check the piston and element, then
repair or replace the pertinent part.
Replenish the lub. oil,

11-6. Unusual Sounds Heads (Knocking Occurred) During Operation

Cause

Countermeasure

(1) Excessive clearance of bearing of crankshaft of
camshaft

{2) Loose boits
1.Connecting rod bolts

2.Flywheel clamping boits

(3) Improper adjustment of suction / exhaust valve
head clearance or loose bolt

{4) Improper adjustment of fuel injection timing
{5) Fuel injection volume excessive
1.Malfunction of fuel injection pump

2.Defect of fuel injection valve

(6) Increase of gear backlash or wear of gear bear-
ing

Check the clearance, then replace the
pertinent bearing.

Check the connecting rod and bolts,
then retighten the bolts or replace
them.

Check the bolts, then retighten them,
or replace them.

Check the clearance and bolt, then
adjust the clearance.

Check the timing, then adjust it.

Check and repair the pump, or replace
it.

Check and repair the valve, then adjust
it.

Check and adjust the gear or its bear-
ing, or replace it.

11-7. Cooling Water Temperature Too High

Cause Countermeasure
(1) Shortage of cooling water volume Check and repair the cooling water
pump.
(2) Sticking or defect of cooling water thermostatic | Check or replace the thermostatic
valve valve.
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11-8. Exhaust Temperatures of All the Cylinders Too High

Cause Countermeasure
(1) Boost air temperature too high '

1.Boost air cooler cooling water temperature too | Check the cooling water system, and
high lower the cooling water temperature fo
the specified range.

2.Shortage of boost air cooler cooling water vol- | Check and repair the cooling water

ume pump.
3.Fouling of boost air cooler (cooling water side & | Overhaut and wash the cooler.

air side)
4.Engine room internat temperature too high Check and service the engine room

ventilation equipment.
{2} Boost air pressure too high

1.Clogging of turbocharger filter Wash the filter.
2.Clogging of boost air cooler (air side) Overhaul and wash the cooler.
3.Fouling of turbocharger (turbine side & blower | Wash the blower side or overhaut and
side) or its damage wash the turbocharger, or replace it.
4.Rise of back pressure at exhaust port Check and clean the exhaust manifold
and exhaust pipe.
5.Engine room put under a negative pressure Check and service the engine room
ventilation equipment.
{3} Unsuitable properties of fuel il Judging from the property analysis
results, change the fuel oil if necessary.
{4} Overload Reduce the load.

11-9. Engine Stopped Suddenly

Cause Countermeasure
(1) Protective device switched on
1.0verspeed Check the switch, then repair the
2.Lub. oil pressure drop :I defective part. if necessary, replace

3.Temperature rise of cooling water excessive the pertinent part.

{2} Governor or governor gear Check the governor and governor gear,
then repair or replace the pertinent
part.

{3) Fuel tank empty Replenish the fuel oil.

(4) Air mixed in fuel oil system Bleed air from the filter and oil pipe.

(58) Clogging of fuel oil filter Overhaul and clean the filter.

{6) Seizure of interlocking part (piston, main bear-| Check and repair the pertinent part, or

ing, crank-pin bearing, timing gear, etc.) replace it.
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PARTSLIST

BEW
Z OWRIIBERAEONRZ KR TRE
LTHYETHE, FERLIBARESEZEET
DEREDBVET, ZOD, BEBLEREE
TEFETTR, BasHh - BaEs - EEAH
BX) BICHEEREESEHARLDO S 2 KT

Y OV —EaIRTFEE~EEXT &V,

WSRO L E R HER

Request

Though this Parts List has been edited to
serve also as the appended figures of the
pertinent. Opefation Manual, any Part No.
thereof is subject to a chamge without notice.
Consequently, when you ate in need of a
particular Part, kindly place your order of that
Partwuth your nearest YANMAR Parts Selling
Agent, writing clearly Model and Mfg. No. of
your engine together with Part Name and Part
No. of the Part in demand.

Example of item & indication necessary at the
time of ordering Yanmar engine parts.

BEAHF(EBX)1 6N18AL-DV Engine Model 6N18AL-DV
BKEREZEEFS 3701FSF Engine Mfg. No. 3701FSF
H® & & B B AR AL Part Name Piston Ass’y
B & F 5 746674-22011 Part No. - 746674-22011
% E 2 BB 1 set Q’ty Req’d 1 set
H /4 N INDEX

R 1 YU F YR Fig 1 CYLINDER HEAD ASS’Y

8 2 saATe—F—ziE Fig 2  VALVE ROTATOR ASS’Y

R 3 isEEDyrEE Fig 3 INDICATOR COCK ASS’Y

4 @BHAHAEE Fig 4 VALVE MECHANISM

8 5-1 VRS Fig5-1 CYLINDER BLOCK SIDE COVER ASS’Y

R 52 VRS GERna) Fig5-2 (CYLINDER BLOCK SIDE COVER ASS’Y,

with lub. oil filler
853 ZepHTIFRESAE Fig5-3  CYLINDER BLOCK SIDE COVER ASS’Y,
with safety valve

6 TV FTAHE Fig 6 CYLINDER LINER ASS’Y

8 7 e Fig 7 MAIN BEARING ASS’Y

K9 8 —= T %E Fig 8 TURNING DEVICE

289 BkraH Fig 9 PLATFORM ASS’Y

10  HA8ECH L8 Fig10  CAMSHAFT & BUSH ASS’Y

R 11 A2 IUEBEMR7EE) Fig 11 CAMSHAFT & LUB. OIL PUMP DRIVING

PRIE R IDLE GEAR ASS’Y

2005. 12.22R
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FE 12 BHAR A SEE PR EEAE Fig 12 COOLING WATER PUMP DRIVING IDLE
GEAR ASS’Y
1 13 [EisFHERESEEHE Fig 13 TACHOMETER DRIVING DEVICE ASS’Y
14 HREABHE (YPC-37TH) Fig 14 AIR COOLER ASS’Y,
YPC-37 type
115 KREHBIr—I 7444 Fig 15 AIR COOLER CASING ASS’Y
H16-1 BREBICHAHENEHE Figl6-1 TURBOCHAGER & EXHAUST GAS OUTLET
(RH133-YRUE44) PIPE ASS’Y,
equipped with RH133-Y type
fH16-2 BREBICHRH nEHM Figl6-2 TURBOCHAGER & EXHAUST GAS OUTLET PIPE
(RH143-YZUEEG) ASS’Y,
equipped with RH143-Y type
116-3 BBV REHEE Figl6-3 TURBOCHAGER BLOWER WASHER,
(RH133-YRI3EGE) RH133-Y type
1164 BRE oV TEGEE Figl6-4 TURBOCHAGER BLOWER WASHER,
- (RH143-YRU3EGE) RH143-Y type
R 17 PR~v=F—AFE Fig 17 EXHAUST MANIFOLD ASS’Y
HE18-1 7T 78BLOT7IARANAE Figl8-1 CRANKSHAFT & FLYWHEEL ASS’Y,
GER&ES. a8 direct coupling & side bearinng spec.
182 75 7EiBLXUOT7IAMRANAE Figl8-2 CRANKSHAFT & FLYWHEEL ASS’Y,
CGEMR&ES. mhszHak) direct coupling & both side bearinng spec.
1E18-3 T 7EiBIOT7IA AN Figl8-3 CRANKSHAFT & FLYWHEEL ASS’Y,
(R ELEEERR) bell mounting spec.
19 ©Rr-BXUEEEAE Fig 19 PISTON & CONNECTING ROD ASS’Y
20 FTRMRT7HE Fig 20 LUBRICATING OIL PUMP ASS’Y
fR21-1 BEEMLHHSEE Fig21-1 LUBRICATING OIL COOLER ASS’Y,
FEALEER) sea water spec.
1212 FEMHABLE Fig21-2 LUBRICATING OIL COOLER ASS’Y,
FEARLER) (fresh water spec.)
f1K21-3 FEMHHBLE Fig21-3 LUBRICATING OIL COOLER ASS’Y,
(I RZEHHLER) coolong of I line system
f1E21-4 FiFMmHASRLEE Fig21-4 LUBRICATING OIL COOLER ASS’Y,
QIEF NoF-lan:)) cooling of I lines system
1221 #EERMEHFERLE Fig22-1 LUBRICATING OIL PRESSURE REGULATING
UEERSSATT4) VALVE ASS’Y,
priming line of low pressure type
ftX22-2 FFMEHFERLE Fig22-1 LUBRICATING OIL PRESSURE REGULATING
BERTSFAITF4) VALVE ASS’Y,
priming line of high pressure type
231 BRERMILBEHE OVoFUVA4PR) Fig23-1 LUBRICATING OIL STRAINER ASS’Y,
notch-wire type
19232 @REAREGEHILSE (EK Fig23-2 LUBRICATING OIL STRAINER ASS’Y,
R) [RIZEEE e Ui4R] paper element type for turbocharger
[Front side non~driving for separate spec.]
f123-3 \AEAERMIUSBE (&K Fig23-3 LUBRICATING OIL STRAINER ASS’Y,
R) [FiEEEEImbHik] paper element type for turbocharger
[Front side driving for separate spec.]
2005.12.22R
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BEM AL RIS / GF2
B GELR, ARMLR)

E24-1

HE24-2 BWRMAARZRILBEEE / GF2

B ELRX) [PHREERSLE]

ERMAALRRELBERE / GF2
BGELR) [ ER]

f+X24-3

FRMAALRZZLEBE / ROCS
B GEAK, CEME)

£HE25-1

BHEWM LRI LUEESE / ROCS
B (GEaR)

252

£Ea25-3 g?ﬁhﬂzfﬂxzbﬁﬁ:ﬁ / FM200

T 26 @\HEMWYP—eRFoMEE

|
Bl L UM 0
(REERSERR)

BRENSNR =4 WS
(CEMm{LER)

FE27-1
272

19 28

BRMEES

maEAEENERE
[RiEREEBh R LAk

+29-1
1292

B AERNERE
[FiEREEEBHD (]

£129-3

RARRZ LB HERmEEE
(GF2BXURCO5RY)

ERGEE (BERMRHE)
BRWEEE GEEXvF)

£1929-4

£29-5
£929-6

fX29-7 ERME (FI7AIT7EB)

EEMEYE
RANRRZ LM EESE
(FM200%Y)

BHAR7HME (EER)

£1E429-8
4299

£HE30-1

£1X30-1a) FHEARR T (BERER)
£1K30-1b) {EEAZRR T (BEAEART)

Fig24-1

Fig24-2

Fig24-3

Fig25-1

Fig25—2

Fig256—-3

Fig 26

Fig27-1
Fig27-2

Fig 28

Fig29-1
Fig29-2

Fig29-3

Fig29-4

Fig29-5
Fig29-6
Fig29-7
Fig29-8
Fig29-9
Fig30-1
Fig30-1a)

Fig30~1b)

LUBRICATING OIL BY-PASS STRAINER/GF2
TYPE,
centrifugal type of marine deisel oil spec.

LUBRICATING OIL BY-PASS STRAINER

STSTEM

/GF2 TYPE, centrifugal type [Direct coupling

spec.]

LUBRICATING OIL BY-PASS STRAINER

STSTEM

/GF2 TYPE, centrifugal type [Bell mounting

coupling spec.]

LUBRICATING OIL BY-PASS

STRAINER/ROCS5 TYPE,

centrifugal type of heavy fuel oil spec.

LUBRICATING OIL BY-PASS STRAINER

STSTEM

/ROC5 TYPE, centrifugal type
LLUBRICATING OIL BY-PASS STRAINER

STSTEM/FM200 TYPE, centrifugal type

LUBRICATING OIL THERMOSTAT ASS’Y,

LDIP STICK ASS’Y

DIP STICK & OIL FILLER ASS’Y,
bell mounting coupling spec.

FUEL INJECTION PUMP P1NION FEED OIL
PIPE ASS’Y,
heavy fuel oil spec.

LUBRICATING OIL PIPE SYSTEM

LUBRICATING OIL PIPE SYSTEM, turbo—
charger
[Front side non—driving for separate spec.]

LUBRICATING OIL PIPE SYSTEM, turbo—
charger
[Front side driving for separate spec.]

LUBRICATING OIL PIPE SYSTEM,
by—pass strainer GF2 & ROC5 TYPE

AIR VENT PIPE, lubricating oil cooler

LUBRICATING OIL PIPE SYSTEM,
lub. Oil pressure differential gauge
LUBRICATING OIL PIPE,

priming system

LUBRICATING OIL RETURN PIPE

LUBRICATING OIL PIPE SYSTEM,
by—pass strainer FM200 TYPE

COOLING WATER PUMP ASS’Y, standard
type

HOT WATER LINE PUMP,

standard type

COLD WATER LINE PUMP,
standard type

2005. 12.22R
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£3E30-2 HHAR A (BER) Fig30-2 COOLING WATER PUMP ASS’Y,
option type
1230200 HEAKRIT (FEH) Fig30-2a) HOT WATER LINE PUMP, option type
f1E30-2v) {EEAZR T (FrEH) Fig30-2b) COLD WATER LINE PUMP, option type
£E30-2 BHAKRAHHE (BER) Fig30-2 COOLING WATER PUMP ASS’Y,
option type
30200 BEAFZRT (BHER) Fig30-2a) HOT WATER LINE PUMP, option type
11230-20) EBARR T (BFFER) Fig30-2b) COLD WATER LINE PUMP, option type
fTE31. #HBREHBHHK A28 Fig31 COOLING WATER BY-PASS VALVE ASS’Y,
air cooler
£HE32. HAKI—ERFZoMEE Fig32 COOLING WATER THERMOSTAT ASS’Y
1E33-1 HHAKEHESE Fig33-1 COOLING WATER PIPE SYSTEM,
(BEAR AR TIRESHED) cold water line: sea water pump hull fitting
spec.
R332 HBHAKEEE Fig33-2 COOLING WATER PIPE SYSTEM,
cold water line: fresh water pump haull fitting
spec.
f1E433-3 HmHAKEESE Fig33-3 COOLING WATER PIPE SYSTEM,
GEBRAZR : AR TBAER) cold water line : fresh water pump engine fitting
spec.
f1H33-4 HHAKEEE Fig33-4 COOLING WATER PIPE SYSTEM,
GER S HIZH B EEREmIEE ) with auto—thermostat for air cooler
fE33-5 HmHAKEEE Fig33-5 COOLING WATER PIPE SYSTEM,
BREHEHAS e HEEFISIEEE) non auto-thermostat for air cooler
FE33-6 BHASMAZEHA BREAEHD) Fig33-6 COOLING WATER BY-PASS PIPE ASS’Y, air
cooler
34 BREEHR - Fig 34 FUEL INJECTION PUMP ASS’Y,
35 BREENRTEEEE Fig 35 FUEL INJECTION PUMP DRIVING DEVICE
f1E36-1 REERA{HE Fig36-1 FUEL INJECTION VALVE ASS’Y,
(AEMER) marie diesel oil spec.
19362 REPEHNFPE EE MR Fig36-2 FUEL INJECTION VALVE ASS’Y,
[FEnH/ XV] heavy fuel oil spec. of Indirect—cooling type
1K36-3 REEHF AL TF AP —E R Fig36-3 MAINTENANCE SERVICE PROCEDURE OF
BE (MELRHA/ XN) FUEL INJECTION VALVE,
Indirect—cooling type
R 37 BREEHELE Fig 37 FUEL INJECTION PIPE ASS’Y
f4538-1 BET71—FR A4 Fig38-1  FUEL FEED PUMP ASS’Y,
(AFEM{ER) marine diesel oil spec.
£1238-2 BE 74— FR A8 Fig38—2 FUEL FEED PUMP ASS’Y,
(CEMLER) heavy fuel oil spec.
£ 39  BEIEHFERTE Fig 39 FUEL PRESSURE REGULATING VALVE
ASS’Y,
40 BRE AR {E Fig 40 FUEL BY-PASS VALVE ASS’Y,
(CEMLER) heavy fuel oil spec.
341-1 EHE1ZLEB{E (25A/40A) Figdl-1 FUEL OIL FIRST FILTER ASS’Y, (25A/40A)
f1E412 BENE1-LBHE (50A) Figdl-2 FUEL OIL FIRST FILTER ASS’Y, (50A)
f342-1 #mEE2-Laad Figd2-1 FUEL OIL SECOND FILTER ASS’Y,
(AFEMLER) marine diesel oil psec.
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fTR42-2 REE2TLBHE
(CEME)

£1243-1 BREE2-LUEBHfHE BTG
—NRy M (CEMER)

£5943-2 TX2AL—F (CEMOE)
fE044-1 BEMEERE (AEMLE)

fT44-2 REHMEEE (CEMLE)

R 45 REMEHRE (CEMEE)
TR 46 REEHERMAA T4
18 47 REEREBICEREE

15948-1 HATEHEEEE (NZ612Y)

fTX48-2 AT BREEEE B LU

(PSGHY)

£E948-3 A AFEEHEBRBIOEEELHE
(UG-8%Y)

49 HBEBRA YFRBIVBRESFTHR
AT

50 BMEEREERE RERERH)

B 51 ZEREXb (BREEERHSAR)

ftR52-1 RF—T4>TE—% (HREZER)
B52-2 RF—TFT4TE—FEBE

15 53 HEEERIEEE
GER&ES{ER)

K 54  HEEhZERBESE

£ 55 HhEZTEREeREE

56 aFhadRiE

1 57 EIBRHEBBICER

1 58 HREHFHEEEONISAL-EVIE)

Figa2-2

Fig43-1
Fig43-2
Fig44-1
Fig44-2
Fig 45
Fig 46
Fig 47
Fig48-1

Fig48-2

Figd8-3

Fig 49
Fig 50

Fig 51
Figb2-1
Figh2-2

Fig 53
Fig 54
Fig 55
Fig 56

Fig 57
Fig 58

FUEL OIL SECOND FILTER ASS’Y,
heavy fuel oil spec.

FUEL FILTER BRACKET & SEAL POT,
heavy fuel oil spec.

ACCUMULATOR, heavy fuel oil spec.

FUEL OIL PIPE SYSTEM,
marine diesel oil spec.
FUEL OIL PIPE SYSTEM,
heavy fuel oil spec.

FUEL OIL PIPE LAGGING,
heavy fuel oil spec.

FUEL OIL LEAK-OUT SWITCH ASS’Y,
fuel injection pipe

GOVERNOR LINKAGE & CONTROL DEVICE,

GOVERNOR DRIVING DEVICE,
NZ61 type

GOVERNOR DRIVING DEVICE & LINK
ASS’Y,
PSG TYPE

GOVERNOR DRIVING DEVICE & LINK
ASS’Y,

UG-8 TYPE
STARTING SWITCH & TRANSFER SWITCH

OPERATION AIR PIPE SYSTEM,
fuel oil control

AIR PISTON, fuel flow control
STARTING MOTOR, air starting

STARTING MOTOR DRAWING OF ACTION

STARTING AIR PIPE SYSTEM,

direct coupling spec.

PRESSURE REDUCING VALVE ASS’Y,
starting air

SAFETY VALVE ASS’Y,

starting air

GAUGE BOARD ASS’Y
PRESSURE SENSORS & PIPE LINE

BOOST AIR PRESSURE REGULATING
DEVICE (6N18AL-EV Type)
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HE1. YU EAYREAE
Fig.1 CYLINDER HEAD ASS'Y

AR -BH AEH / A Spec. : A-Heavy Fuel Oil (M.D.0).

B {44 . My K & B (1500%8) / B Spec. : Low Quality Fuel Oil (1500Sec. Oil).

C {£% : BR ¥ & & 5/ (3500%)#) / C Spec. : Low Quality Fuel Oil (3500Sec. Oil).

o innt§% 0 & EE p
Item ®m B & y Part No art Name

Al B | ¢

(92 BRSNS 7L B \& )

TA
10

6B
7B
8B
9B
10

11

12
13
14

15
16
17

18
19

20
21

Y rE~Y R

LY EFAY R
SATyv—k (BEFRF)
NN T = (FERFA)
OV »rZ7 (FERN V7" v-1)
OV 7 FEN W ¥-})

JANARY =T (BREHR)
NoFy (QRW=77)
OY 7 (4D) G40

S ANRY =T (BREFR)
RyFxy (JRAWAI-TT)
HxE Ty o)
T—RTyv= ()
OV v/ (4D) G40

TST IV EA~YR)
RoFyv (F57)
PATFZ77 Pl
nALF 77 PT3/8
RLTT T PTL/4

57 PT1/8

mERF 120

PRF (CrAv)
HEHFE (FAE=27)
NVTHA R

PNT RT A= (BR)

NAUVTZAF AT —)v (FER)
avF

12
12
12
12

12

48
48
18
24
30

42
12
12

24
12

12
24

12
12
12
12

(o230 o 20N e ) B0 2}

48
48
18
24
30

42
12
12

24
12

12
24

12
12
12
12

(o> BN B ER

48
48
18
24
30

42
12

12

.24

12

12
24

146673-11050
146673-11031
146673-11701
146673-11090
146603-11810
146673-11810

14667311860
146673-11870
24326-000400

14667311611
14764311870
146673-11800
146673-11622
24326-000400

146673~11950
146673-11960
23876-100000
23876-030000
23876-020000

23876-010000
146673-11720
146673-11110
146673-11170
141616-11171
146673-11650

141616-11751
27310-140000

CYLINDER HEAD

CYLINDER HEAD

VALVE SEAT, suction valve
VALVE SEAT, exhaust valve
O-RING, exhaust valve seat
O-RING, exhaust valve seat

NOZZLE SLEEVE, fuel oil Valve
GASKET, nozzle sleeve
0-RING (4D) G40

NOZZLE SLEEVE, fuel oil Valve
GASKET, nozzle sleeve
RETAINER, teflon ring

TAPER BUSH, copper

0-RING (4D) G40

PLUG, cylinder head
GASKET, plug

PLUG PT1

PLUG PT3/8

PLUG PT1/4

PLUG PT1/8

SUCTION VALVE 120

EXHAUST VALVE, Cr plating
EXHAUST VALVE, Nimonic
VALVE GUIDE
VALVE STEM SEAL, suction
VALVE STEM SEAL, exhaust
COTTER

2005.01.21R
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BT, UL EAYRELE
Fig.1 CYLINDER HEAD ASSY
= % B =5
Ttem ] & & Quantity o E S Part Name
Part No.
A B C
22 | #iFh (b 24 24 24 145610-11121 | VALVE SPRING, outside
23 | iR () 24 24 24 145610-11131 | VALVE SPRING, inside
24 | NATa—F—HHE 24 | 24 | 24 FHE] 2 2FE | VALVE ROTATOR ASS’Y
Refer to Fig.2

25 | TV TUHAR 12 12 12 146673-11550 BRIDGE GUIDE
26 | HERAFRNLD (BREERF) | 12 12 12 133670-54310 | STUD BOLT, fuel injection valve

F > b MI10 12 12 12 26706-100002 | NUT M10 ; ‘
27 | HIALFAL N (FEEEE) 6 6 6 146673-11370 | STUD BOLT, rocker arm shaft support
28 | Fv b M6 6 6 6 26732-160002 | NUT M16
29 | AERZEN b M12X65 6 6 6 26216-120652 | STUD BOLT M12X65

F v b Mi2 6 6 6 26706-120002 | NUT Mi12
30 | #IAHBA B 6 6 6 146673-15300 STUD BOLT

F v b M10 6 6 6 26706-100002 | NUT M10
31 | BHEry 6 6 6 146673-11750 | PIN
32 | Nyxr (REERS) 6 | 6 6 | 137600-53091 | GASKET, fuel injection valve
33 | LR (BREERA) 6 6 6 146673—-11880 | FIXING PLATE, fuel injection valve
34 | AEARFENLR MI0X30 12 12 12 26450-100302 | HEXAGON SOCKET HEAD BOLT M10X30
35 | "ETZS 6l/2 6 6 23894-040002 | HEXAGON PLUG G1/2

Ny X 21X1 6 6 23414-210000 | GASKET, Copper 21X1
36 | NETSTT M2 6 6 6 23887-120002 | HEXAGON PLUG M12

ARy Fr 12X1 6 6 6 23414-120000 | GASKET, Copper 12X1
37 | OV (4D) G40 6 6 6 24326-000400 | O-RING (4D) G40
38 | NoFLr (VIFHD) 6 6 6 146673-11602 | GASKET, cylinder outlet
39 | BffE (GRED 6 6 6 146673-11260 | SHAFT SUPPORT, rocker arm
40 | EhiE (B 6s 6s 6s 146673-11270 | SHAFT ASS’Y, rocker arm

B (FkD) (8) (6) (6) 146673-11250 | SHAFT, rocker arm

TRB TS5 6X8 &) | (6) | (6) | 27225-060080 | DRIVING PLUG 6X8

- 41 | BEEACHEILDE 36 12 12 12 22242-000360 | RETAINING RING, C tvpe 36

LR FBEAE 6s 6s 6s 146673-11400 | ROCKER ARM ASS’Y, suction valve

42 | BmRFE (6) | (6) | (8) | 146673-11200 | ROCKER ARM, suction valve

2005.01.21R
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59
60

61
62

63

RoFry MEE
FTrRy b
Ry

DA
E& 20
=Ty 20
#HECHLLDE 20

6s
(6)
(6)

(o> TN e > BN & D NN @ 2}

6s
)
(6)

(o INe BN e BN o)

Bs
(6)
(6)

D oY O

146673-11290
146673-11300
146673-11280

153605-11431
22137-200000
22190-200003
22242-000200

RHE1. SUvE Ayl
Fig.1 CYLINDER HEAD ASSY
Ttem W & antﬁy oo E S Part Name
Part No.
A B C

43| Fyvv= 6) | (6) | (6) | 146673-11420 | BusH
44 | AR TS T 46 (12) | (12) | (12) | 27225-040060 | DRIVING PLUG 4X6
45 | Y& (6) | (6) | (8) | 139653-11390 | CONTACT PIECE
46 | FEESE (6) | (6) | (6) | 137676-11351 | CONTACT PIECE, rocker arm
47 | AEAERT (6) | (8) | .(6) | 146673-11230 | ADJUSTING SCREW, valve rocker arm
48 | kDT> b M4 ®) | () | (6) | 26692-140002 [ LOCK NUT M14

PR 6s 6s 6s ROCKER ARM ASS’Y, exhaust valve
49 | BER B (6) (6) (6) 146673-11210 | ROCKER ARM, exhaust valve
50 | Fyv= () | (8) | () | 146673-11420 |} BusH
51 | I TARTS T 7 4X6 (12) | (12) | (12) | 27225-040060 | DRIVING PLUG 4X6
52 | %& 6) | (8) | (6) | 139653-11390 | CONTACT PIECE
53 | RE%S (6) | (6) | (8) | 137676-11351 | CONTACT PIECE, rocker arm
54 | FEEAREATL (6) | (6) | (6) | 146673-11230 | ADJUSTING SCREW, valve rocker arm
55 | lE¥»F > k M4 () | (8) | (6) | 26692-140002 | LOCK NUT M14

ST TY o UHR 12set|12set|12set| 146673-11520 | VALVE BRIDGI ASS’Y
56 | ST 7Y o O 12s | 12s | 12s | 146673-11510 | VALVE BRIDGI ASS’Y

AVTTY v (12) | (12) | (12) | 146673-11500 | VALVE BRIDGI

e (12) | (12) | (12) | 139653-11530 | CONTACT PIECE

e (12) | (12) | (12) | 139653-11540 | CONTACT PIECE
. 57 | HERT 12 12 12 139653-11580 | ADJUSTING SCREW

DT> bk M4 12 12 12 26692-140002 | LOCK NUT M14
58 | &b (FREEEE) 6 6 6 146673-11360 | BOLT

BONNET ASS’ Y
BONNET
GASKET

KNOB

WASHER 20

SEAL WASHER 20

RETAINING RING, C type 20

2005.01.21R
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1. UL AYREAE
- Fig.1 CYLINDER HEAD ASS’Y
% E
Item B} OE & Quantity %Pi tho.% Part Name
A B C

vy v F~y RELV 6set | 6set | 6set CYLINDER HEAD & NUT ASS’Y

BERUT v MME#E
64 | YU F~y RRL b 24 24 24 146673—01200 | STUD BOLY, cylinder head
65 [ 7y b (~y FELD) 24 24 24 14667301212 | NUT, cylinder head bolt
66 | OV Z (1a) P28 24 | 24 | 24 | 24311-000280 | O-RING (14) P28
67 | FEE 24 | 24 24 146673-01280 | PROTECTOR
68 | MEKERE (¢ 14) 12 12 12 147676~01410 | CONNECTING PIPE, cooling water (¢14)

BHEAKERE (¢7.5) 12 12 12 146676-01440 | CONNECTING PIPE, cooling water (¢7.5)
69 | OV 2 (44) P21 24 24 24 24316-000210 | O-RING (44) P21
70 | OV 2 (44) P24 24 24 24 24316-000240 | 0-RING (4A) P24
71 | FEBEEREELE 6 6 6 146673-01720 | CONNECTING PIPE, valve rocker arm oil
72| OV 7 6 6 6 152633-01810 | O-RING
73| 0V»Z (14) P9 6 6 6 24311-000090 | O-RING (14) P9
74 | R4 7 v = 31X15 12 12 12 24550-031150 | DRY BUSH 31X 15

QU7 (4D) P35 12 12 12 24316-000350 | O-RING (4D) P35

2005.01.21R
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fE2. L To—F—4448 @
Fie.2 VALVE ROTATOR ASS'Y

AL
A-A W E X
SECTION A-A
X
El & F M
DIRECTION OF ROTATION
o ¥E HaES
Ttem Bom & Quantity Part No Part Name
Ry Ta—F—Z 8 24set 27320-140560 | VALVE ROTATOR ASS’Y
1 | &tk 24 BOODY
2 | #ER 168 27326-140560 | STEEL BALL
3 | miEh 24 27323-140560 | CUP SPRING
4 | DB 24 27324-140560 | RETAINING RING
5 agfifh 168 27325-140560 | HELICAL SPRING

2002.10. 7R
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HES. HERRFLE ()
Fig.3

INDICATOR COCK ASS'Y

@

Item

% B

Quantity

H&aEE
Part No

Part Name

1 | & (BERDSH)
FHE
RN

w N

E®HFv b
miFh
@Roxr 12X1
£Frv b

N O G

8 | HRAHZRNL B MI12X65
F v b M2

9 | HRAZEN b

F v b M10

(=23 o >R e ) N @ 2}

146673-15291
153605-15310
153623-156320

153623-15250
194151-47760
23414-120000
138613-15170

26216-120652
26706-120002
146673-15300
26706-100002

BODY, indicator cock
VALVE, rod type
GUIDE, valve

LOCK NUT

CUP SPRING

GASKET, copper 12X1
CAP NUT

e e e e o o e = - ¢ (& — = — o — & = = @ o

STUD BOLT M12X65
NUT M12

STUD BOLT

NUT M10

2002.10. 7R
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Fig4 VALVE MECHANISM
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HE4 B % E

&

Fig.4 VALVE MECHANISM

Item

B & & K

¥ E
Quantity.

H&aES
Part No

Part Name

 EREEfE

AA T T7— A 12s 146673-14301 SWING ARM ASS’Y
1 | R4V 7—a (12) 146673-14260 | SWING ARM
2 | &8k 1/4 (24) 24190-080001 | STEEL1 BALL 1/4
3 | v—3 (12) 137600-14220 | ROLLER
4 =V (12) 146673-14241 PIN
5 | kDXl M6X8 12) 137600-14270 | SET SCREW
F_Ry b—F (12) 139653-14210 SEAT, push rod
KFSA4 T w2 18X12 12 24550-018120 | DRY BUSH
RIVE (RA T T—5) 6 146673-14250 | BOLT, swing arm
Rk MI6X45 6 26152-160452 | BOLT M16Xx45
10 | RA VT T—A¥ %7 b 6s 147673-14271 SHAFT ASS’Y, swing arm
11 | S8k 5/16 (6) 24190-100001 | STEEL1 BALL 5/16
12 | B CHIEDE 40 24 22242-000400 | RETAINING RING, C type 40
Fyany MM 12s 146673-14550 | PUSH ROD ASS’Y
13 | Fyvamy b (12) 146673-14400 | PUSH ROD
14 | ¥—F (k) (12) 139653-14410 SEAT, upper
15 | ¥—F (P (12) 139653-14420 | SEAT, lower
2002.10. 7R 6N18(AL-V







HE5-1 LUV E B st-tE &)
Fig.5-1 CYLINDER-BLOCK SIDE COVER ASS’Y

0 ¥ B " aE 5
Item B & & & Quantity Part Na Part Name

(BNt 12s 146673-01380 | SIDE COVER ASS’Y

1| YV 2 RS (12) 146673-01400 | CYLINDER SIDE COVER
2 | RoFv (12) 146673—-01411 | GASKET

Rk M16X35 48 26152-160352 | BOLT M16X40
4 | E& 16 48 22137-160000 | WASHER 16

2002.10. 7R 6N18(AL-V






X 5-2.

SUVE B A TEE dEmoM

&

Fig.5-2 CYLINDER-BLOCK SIDE COVER ASS'Y, with lub. oil filler

Item B oam A

% B

Quantity

"&nES
Part N

Part Name

Li: (PN i
1 | YU sk
2 | Ryxr

R b M16X35

& 16

e oAk

Nyxy
ANARAMRL R M8X25
v Fr 8X1

~N o O B W

Z L
Roxy (k)
10 | MO Sk
11 | Roxr (F)

1s
(1)
¢))

S O k= b

Pk ek ek

146673-01390
146673-01430
146673-01411

26152—-160352
22137-160000
.1563605-09410
142613-03541
26450-080252
23414-080000

132310-03080
137900-09420
138613-09410
137900-09430

SIDE COVER ASS’Y
CYLINDER SIDE COVER
GASKET

BOLT M16X35

WASHER 16

BODY, oil filler

GASKET

HEXAGON SOCKET HEAD BOLT M8X25
GASKET, copper 8X1

FILTER

GASKE, upper
CAP, oil filler
GASKE, lower

2002.10. 7R
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& 5-3.

ZERMI T RIS TAEE

&

Fig.5-3 CYLINDER-BLOCK SIDE COVER ASS'Y, with safety valve

Item

¥ B
Quantity

B&ES
Part Ne

Part Name

© 00 N ;M O

10
11

- (BNt |

Y U FRST
NoFy
AR b M16X35
B& 16

el
i3

Z2F
iR

i Pate
AR—H
AL b M8X30
IEhEs 8

RoFxv (REH)
ANERMFEL P M8X25
SR Fr 8X1

(2)
2

2s
@
@
@
¢))
(12)
(12)
(12)

12
12

146673-01390
146673-01430
146673-01411
26152-160352
22137-160000

153623-03750
153623-03500
153623-03530
138613-03550
153623-03540
153623-03550
26206-080302
22212-080000

142613-03541
26450-080252
23414-080000

SIDE COVER ASS’Y

CYLINDER SIDE COVER
GASKET

BOLT M16X 40
WASHER 16

SAFETY VALVE ASS’Y
VALVE SEAT

SAFETY VALVE
VALVE SPRING
COVER

DISTANCE PIECE
BOLT M8X30
SORING WASHER 8

GASKET, safety valve
HEXAGON SOCKET HEAD BOLT M8X25
GASKET, copper 8X1

2002.10. 7R
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FE6. SULFSA+4E @
Fig.6 CYLINDER LINER ASS’Y

®

Item B &

¥ B
Quantity

BaES
Part No

Part Name

VIV ESAF
FuFrsvarvyry
AR H
dhRyFv

> W DN

5 | RuRy (vUvHAy )
t=1.0
(t=0. 8)
(t=1.2)

[ BN = ) NN« > BN e )}

(6
(6)

146673-01150
147673-01131
146673-01291
14667301301

146644-01340
14664401330
146644-01350

CYLINDER LINER
ANTI~-POLISHING RING
RUBBER RING

RUBBER RING

GASKET, cylinder head
t=1.0
(t=0.8)
(t=1.2)

2002.10. 7R
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Fig.7 MAIN BEARING ASS'Y
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TmEza4M

&

Fig.7 MAIN BEARING ASS’Y

Item

¥ E
Quantity.

HaES
Part No

Part Name

SRR

1| =#= (F)
2 | E#x (k)

RFAMAZ MR
RGABRRAZNL (F)

4 | RGRMAEL (L)
(3,4 AFNESS5. Omn)
5 | BT 6X12

Ty F—H% A AxaF
ANE-0. 4amm X Z VA5

1 | =83 (T) US 0.4

2 | @ (k) US 0.4

EE-0. 8mm X & LAHE
1 | =% (F) Us 0.8
2 | =85 (k) S 0.8

o
(®
(®)

2s

(2)

1s
(1)
(1)

1s
¢))
1

=N HPA X RFGRAPRAFZN

2 +0. dom X & LALHE
RFRAbAZA (F) 05 0.4
4 | RFRPAZNL (L) 05 0.4
(3,4 AFNVEES, 2mm)

8 +0. 6mm X & LR
AGRABRRAZN (TF) 0S 0.6
4 | RFRbpRAZL (E) 0S 0.6
(3,4 AZ)VEX5. 3um)

6 | AFAFY T (FH)

7 | AFZNFY o7 (FH)

8 | R RAEnHxro)
9 [ Fob (NyF/Frv?)
A4 FRLV A

11 | 4 FRL B

12 | 4 FRAL b (EMxy v )

2s
(2
(2)

2s
(2)
(2)

146673-02351
146673-02101
146673-02111

146673-02371
146673-02151
146673-02161

22312-060120

146673-02340
146673-02250
146673-02260

146673-02330
146673-02270
14667302280

146673-02381
146673-02171
146673-02181

146673-02391
14667302191
146673-02201

146673-02070
146673-01212
146673-02080
146673-02090
146673-02060

MAIN BEARING ASS’ Y
MAIN BEARING, lower
MAIN BEARING, upper

THRUST BEARING ASS’ Y

THRUST BEARING, lower

THRUST BEARING, upper

(3, 4 BEARING of THICKNESS 5. Omm)
STRAIGHT PIN 6X12

UNDER_SIZE MAIN BEARING

INNER DIA. -0.4mm BEARING ASS’Y
MAIN BEARING, lower US 0.4
MAIN BEARING, upper US 0.4

INNER DIA. -0.4mm BEARING ASS’ Y
MAIN BEARING, lower US 0.4
MAIN BEARING, upper US 0.4

OVER SIZE THRUST BEARING

¥WIDTH of -+0.4mm BEARING ASS’ Y
THRUST BEARING, lower 0S 0.4
THRUST BEARING, upper 0S 0.4
(3,4 BEARING of THICKNESS 5. 2mm)

WIDTH of +0.6mm BEARING ASS’Y
THRUST BEARING, lower 0S 0.6
THRUST BEARING, upper 0S 0.6
(3, 4 BEARING of THICKNESS 5. 3mm)

MAIN BEARING CAP, base

MAIN BEARING CAP, intermediate
BOLT, main bearing cap

NUT, head/cap

SIDE BOLT A

SIDE BOLT B

SIDE BOLT, base cap

2002.10. 7R
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ttEs. s—=>rEE &)
Fig.8 TURNING DEVICE

® 10

@D ©®

-:_:":T | 7 f,'ﬁa} -
e =
12
Item B & £ & Ql%nt ;i;y %Pf; tha% Part Name

7k (/W 3-207)

1 1
2 | ®¥ F/W 3=vr) 1
3 | 7= P—F— 5X12 1
4 | UFyhk M6 1
5 | X by— (F/W §-=v7) 1
6 | b MIOX12 2

= et 1

w4 IRRL vF 1
BB (R479249F) 1
10 | A/ M10X30 2
11 TITEY 6X12 2
12 | 2=/t 2

13 | FFALT o= 40X40 1

146673-08300

146673-08310
22512050120
26356-160002

146673-08320
26206100122
146673-08330

46130-000110
146673-73161
26206-100302
22312-060120
26557-040402

24550-040400

SHAFT, F/V turning
GEAR, F/W turning
KEY 5X12
U-NUT M16

STOPPER, F/W turning
BOLT M10X12
LOCK BAR

MICRO SWITCH
MOUNT, micro switch
BOLT M10X30
STRAIGHT PIN 6X12

CROSS-RECESSED HEAD MACHINE SCREW

DRY BUSH 40X40

2002.10. 7R
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fEo. B M £ 8 &)
Fig9 PLATFORM ASS'Y

@ : FFYHH 4 With Hand-rail Spec. / ® : FFYE 4  No Hand-rail Spec.

¥ =
Item B & & & Quantity gBPSEtgid%% Part Name
® | ®

BEtR

FTY

Fv b M24
FAR—F
YAR— b
BA/pRC

-
N

~_N O O b W

E& 8

7 bk M8

10 | EDF > b M8
11 | vk M2

12 | # b MI2X25

W0

1 146673-08131
1 146673-08102

2s 146673-08140
@ 26711-240002
2 2 146673-08110
2 2 146673-08121
4 4 26557-080402
8 8 41400-001370

22137-080000
26706-080002
26796-080002
26706-120002
26206-120252

(ST RGN
CCIN CRRTNNENN

PLATFORM
PLATFORM

HAND-RAIL

NUT M24

SUPPORT

SUPPORT

CROSS-RECESSED HEAD MASHINE SCREW
RUBBER

WASHER 8

NUT M8

LOCK NUT M8
NUT M12
BOLT M12X25

2002.10. 7R
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Fig.10 CAMSHAFT & BUSH ASS'Y
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fTB210. hLEBLUHLEZIME
Fig.10 CAMSHAFT & BUSH ASS'Y

&

(A #% / Engine Model. : 6N18AL-HV/-DV/-UV/-SV/-EV

® #35& / Engine Model. : 6N18L-DV/-UV/-SV/-EV

Item

4 W

¥ B
Quantity

®

B aeE S
Part No

Part Name

W N =

00 3 & o

10

11
12
13

% A8 (CYL Nod, 5, 6/)
%A@ (CYL Nel, 2, 3H)
y—=RLh
UJF v b M2

X¥ (b 2

BLR (BAFY)

7 =P —F— TX22
B (V8 77 8

¥y (NZ61E 4T ERE))
2% (Nz61E H T Egh)
¥¥ (UG-8E X T EEH))
HEAZ R+ M10X30
UF b M10

Ty (b ARD
2T A ME (U8
R b M8X40
ThEs 8

1 1
1 1
8 8
8 8
1 1
8 8
1 1
1 1
1

1
1
4 4
4 4

A Y =
(o BN I |

146674-14130
146674-14140
141616-14730
26356-120002

141616-14101
141616-14810
22512-070220
141616-14802

146673-14170
146673-14180
147673~17170
26212-100302
26346-100002

146673-02420
146673-02411
26206-080402
22212-080000

BUSH, camshaft

CAMSHAFT, with CYL No4, 5, 6
CAMSHAFT, with CYL Nel, 2,3
REAMER BOLT

U-NUT M12

GEAR, camshaft

BOLT, camgear

KEY 7X22

COUPLING, feed pump driving

GEAR, governor driving of NZ61 type
GEAR, governor driving of NZ61 type
GEAR, governor driving of UG-8 type
STUD BOLT M10X30

U-NUT M10

THRUST BEARING, camshaft
BOLT M8X40
SPRING WASHER 8

2002.10. 7R

6N18(AL-V




FE11. WLBEIVEFBAR TR P REEELR
Fig.11 CAMSHAFT & LUB. OIL PUMP DRIVING IDLE GEAR ASS'Y

0] - = /.'l..l..\\ﬁ.dxi.l .
3 :.Inl.‘/,l:w\\x!x

&,

\

AN

/[

TR TR PR
LUB. OIL PUMP DRIVING IDLE GEAR

1/

/
1 1 BB 4

CAM DRIVING IDLE GEAR

HLEE
CAMGEAR

2002.10. 7R
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HE 11, PAMELGERRR TEROMEEtE )
Fig.11 CAMSHAFT & LUB. OIL PUMP DRIVING IDLE GEAR ASS’Y

Item

% B
Quantity.

TR EF
Part No.

Part Name

B W N

o ~N o O,

10
11

12
13

14
15
16
17

18

19
20

i i

FRIEEA
FHEEB
Ty
ATV 6X6

BfE

2z (PRH*Y)

AN b M16X 40

H2IR (FEAFHE—F) )

R b M12X25
R b M12X20
MiZhmE4e HI12
OUrZ (1A) G85

R EE
(EEWmR L 7R

FRRE

Tyova

BftE

#x (FR*¥Y)

AV b M16X 40

HAR (FEAFFR—F) )

Ak M12X25
R+ M12X20
MiZkmEe HI2
OVUr7 (1A) 685

REEEAE (0 HBIERE)

6y
1
)]
(1

i ek ek et

o DN

1s

Y]
(1)

[ T

o NN

146673-14500
146673-14510
146673-14520
146673-14580
22312-060060

146673-14530
14667314540
26152-160402
146673-14662

26206-120252
26206-120202
194151-47760
24321-000850

146673-14602

146673-14612
141616-14620

146673-14650
146673-14540
26152-160402
146673-14662

26206-120252
26206-120202
19415147760
24321-000850

IDLE GEAR ASS’Y, camshaft driving

IDLE GEAR A

IDLE GEAR B

BUSH

STRAIGHT PIN 6X6

MOUNT, gear
SUPPORT, idle gear
BOLT M16X40
PLATE, idle support

BOLT M12X25

BOLT M12X20

CONED DISC WASHER H12
0-RING (1A) G85

IDLE GEAR ASS’Y,
lub. 0il pump driving

IDLE GEAR
BUSH
MOUNT, gear

SUPPORT, idle gear
BOLT M16X40
PLATE, idle support

BOLT M12X25
BOLT M12X20

CONED DISC WASHER H12
0-RING (14) 685

2002.10. 7R
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fTE12.

AHKRYTEB B EELME

Fig.12 COOLING WATER PUMP DRIVING IDLE GEAR ASS'Y

AEKRLT

T xu] W}\
|
|
\, ll
Y

&

-
I
U
|~
[ i .
¥ B 0naE5
=] =]
Item WoE A Quantity Part No. Part Name

o [ o AR
(WHAR > TEE)
FREEE

Toia

BftE

2| (FREE)
AL b M16X100
E& 16

1s

(1
)

N N e

146673-14630

14667314640
141616-14620

146673-14701
146673-14711
26152-161002
22137-160000

IDLE GEAR ASS’Y,

cooling water pump driving
IDLE GEAR

BUSH

MOUNT, gear
PLATE, idle gear
BOLT M16X100
WASHER 16

2002.10. 7R
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F&q13.

[E] &5

AR EEMLTHE

&

Fig.13 TACHOMETER DRIVING DEVICE ASS'Y

|

Item

% B

Quantity

Part Name

- o o > W N

© 00

13
14

A (EEREEEE)
BR&R
NoFy

Ak M6X12

g b

PRk

E&EIEDE 19
RIGAL T o= 20X30
OV YxZ (14) G150

AR+ M10X25
=T ov¥ 10
TIVREEE

BNl
R+ M16X35

DN b=t e

Pk ek ek e e

146673-91051
146673-91090
138613-52240
26116-060122

146673-91060
146673-91070
22272-000190
24550-020300
24321-001500

26206-100252
22190-100003
46150-005190

146673-01441
26152-160352

BODY, tachometer driving
ADAPTER

GASKET

BOLT M6X12

DRIVING SHAFT

SHAFT CONNECTOR
RETAINING RING, E type
BUSHING

0-RING (1A) G150

BOLT M10X25
SEAL WASHER 10
GEAR BOX, elbow type

COVER
BOLT M16X35

2002.10. 7R
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B4 BEANMBLE /YPe-3a7R ()

Fig.14 AIR COOLER ASS'Y / YPC-37 TYPE

1N

L

6N18(A)L-V
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X 14. B[ 5HFEHE / YPC-37#

&

Fig.14 AIR COOLER ASS'Y / YPC-37 TYPE

A : HBKAH (TRFAER)

/ (A : Sea Water Cooling, epoxy painting spec.

B EKAFR(RATL—44) / B : Sea Water Coolin

neoprne coting spec.

/ © : Fresh Water Cooling, S

ec. no painting spec.

© . FKAH (BEEMHK)

Item

Z

nEES
Part No.

Part Name

[S) B -V

W 0 N OO u»

11

12

13
14
15
16
17

18
19
20

Frv—bTg v
WHE
Fa—T—b (k)
Fa—T—b (F)
itk A

R A

Roxv

BT —FN b
ThEs 12
HIAALERL b M12X30
F o b M2

~o & (WHAKHAD)
~v ¥ (HHRAHAD)
~y ¥ (BHEAKHAD)
~y & (BHAERL)
~y ¥ (BHAERL)
~y & (BHEAERL)

RyFxy (~v¥)
NyFxy (BHAHAD)
§&1R
NW=BR7 Y2y YRy b
S

RNoFv
R b M10X22
QL7777 R1/4

¥ B
Quantity
® ©
696 | 696 | 696
105 | 1051 105
1 1 1
1 1 1

2 2
2
4 | 4| 4
24 | 24 | 24
24 24 | 24
8 8 8
32 32 32
1
1
1
1
1
1
1 1 1
1 1 1
1 1 1
4 4 4
2
2
4
2

146673-18620
146673-18710
146673-18521
146673-18531
146673-18490

146673-18500
146673-18740
146674-18720
22212-120000
26212-120302
26706-120002

146673-18660
146673—-18670
146673-18650
146673-18590
146673-18600
146673-18680

146673—-18750
146674-18760
146673—-18951
137900-91451
137800-33390

137800-33380
26206-100222
23877-020000

PLAITE FIN
COOLING PIPE

END PLATE, upper
END PLATE, lower
SIDE PLATE A

SIDE PLATE A
GASKET

COLLAR BOLT
SPRING WASHER 12
STUD BOLT M12X30
MUT M12

HEADER,
HEADER,
HEADER,
HEADER,
HEADER,
HEADER,

inlet/outlet of cooling water
inlet/outlet of cooling water
inlet/outlet of cooling water
return side of cooling water
return side of cooling water
return side of cooling water
GASKET, header

GASKET, inlet/outlet of cooling water
NAME PLATE

RIVET

COVER

BOLT M10X22
PLUG, screw R1/4

2002.10. 70R
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& 14.

B AL / YPC-37H

%

Fig.14 AIR COOLER ASS'Y / YPC-37 TYPE

Item

B & & B

% B

Quantity naEE

Part No

®

®| ©

Part Name

17

18
19
21

21

22
23

24
25

25

26

27

28

29

i (RESBRBA)
57 (RE&BREIUMT)
Roxr

AR/ b M10X22

B HESY 40X 40

R pigk
FALBY Ry FY 10
F > b Mi0

757 (RBERETUT)
BEAEESN 25X95

Mgk
NyFxy
Ry ¥y 28X1

FREyTavy
Sy ¥ 13X1
Kk &E®
FIEOE&E A6X12
R b MI2X16

— = D)

41632004480
41632-001260
137800-33380
26206-100222
27200-400400

N B NN

41609-000960
23418-100000
26706-100002

2 14668318730

27210-250950
2 41649-013310
2 123210-09310
2 23414-280000

23637-040022
23414-130000
14667349880
23297-060121
26206-120162

Pt =t e DD
kb pend DND e

FLANGE, zinc
FLANGE, zinc

BOLT M10X22
ZINC, anti-corrosion 40X40

PURITY IRON
GASKET, nylon 10
NUT M10

PLUG, zinc & iron

ZINC, anti-corrosion 25X95

PURITY IRON
GASKET
GASKET, copper 28X1

ASTAP COCK

GASKET, copper 13X1
VWATER VENT PIPE
PIPE SUPPORT A6X12
BOLT M12X16

2002.10. 7R
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X 14. K aHEEFEHE / YPC-37#
Fig.14 AIR COOLER ASS’Y / YPC-37 TYPE

MEMO

2002.10. 7R ' _ 6N18(A)L-V



HE15 wEaEBr— ot ()
Fig.15 AIR COOLER CASING ASS'Y

2002.10. 7R 6N18(A)L-V



HE 15 REANBr—UTHE ()
Fig.15 AIR COOLER CASING ASS’Y

- : ¥ E | B & E S
Ttem B & A B Quantity Part No. Part Name
 REREES
1 | =y 7 1 146673-18553 | CASING
2 | RNyxr 1 146673—-18630 | GASKET
3 AR b M12X30 18 26206-120302 BOLT M12X30
4 | 7= 2 146613-12150 | COVER
5 | NyFxv 2 140623-12190 | GASKET
6 A b M10X20 8 26206—-100202 BOLT M10X20
7 | RESF T M2 2 23887-120002 | PLUG M12
8 | ANy FHr 12X1 2 23414-120000 | GASKET, copper 12X1
9 VARoxy (Y FAR) 1 146673—-18821 | V-RING, cylinder inlet
10 | B 3— 1 146673-18320 | COVER
11 A+ M12X45 6 26206-120452 BOLT M12X45
12 | & 12 6 22137-120000 | WASHER 12
13 | Vv xr (BRAHHBAD 1 146678-18890 | V-RING, air cooler inlet
14 | "D T (VAR FY) 1 146673—-18780 | ADAPTER, V-ring
15 | AR—H (Vo F) 2 146678—-18880 | SPACER, V-ring
16 R+ M12X40 4 26206-120402 BOLT M12X40
17 | HAARNL + M16X195 6 26232-161952 STUD BOLT M16X195
18 | 7o b M6 6 26732-160002 | NUT M16

2002.10. 70R

6N18(AL-V



16+ B E & UHE S O B A48 (RH133-Y RIS )

Fig.16-1 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS’Y
equipped with RH133-Y type

/©

T/

b

T/C LORA

2002.10. 7R 6N18(AL-V



FE16-1.

BHRESIUHSEOE LM (RH133-YRIZE(H)

Fig.16-1 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH133-Y type
¥ AE i / R Spec.: Fuel Oil_MD.O.
¥ EHE M / B Spec. : Fuel Oil H.F.O.
¥ B .
Item B & 4 Quantity %P:;tﬁi‘lo.% Part Name
0y

WEASHS RH133-Y RUAAH

1 MRHv1A33—Y ﬂ!@ﬁé& :

1 Rmés—Y ﬁi@%&

1s 146672-18162

s | 146672-18182

TURBO-CHARGER RH133-Y TYPE ASS’Y

RH133-Y TYPE TURBO-~CHARGER

1 | RH133-Y ZEUiB#oH

1 | RH133-Y ELEeH

1s 146673-18162

1s 146673-18182

RH133-Y TYPE TURBO-CHARGER

RH133-Y TYPE TURBO-CHARGER

1 | RH133-Y ELB#RHE

1 | RH133-Y EiEiaH

1s 14667418162

1s 146674-18182

RH133-Y TYPE TURBO-CHARGER

RH133-Y TYPE TURBO-CHARGER

1 | RH133-Y BB

1 | RH133-Y EEioHs

1s 146675-18162

1s 146675-18182

RH133-Y TYPE TURBO-CHARGER

RH133-Y TYPE TURBO~CHARGER

1 | RH133-Y BEEioH

1 | RH133-Y EBieH

1s 146676-18162

1s 14667618182

RH133-Y TYPE TURBO-CHARGER

RH133-Y TYPE TURBO-CHARGER

1 | RH133-Y BB

1 Rméé—Y EilBicE =7

Is 146678-18162

1s 146677-18182

RH133-Y TYPE TURBO-CHARGER

RH133-Y TYPE TURBO-CHARGER

2002.10. 7R
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fFE16-1.

BiAE S LUHESE OESHE (RH133-YRERF)

17

18

19

Fig.16-1 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH133-Y type
% B
Item B R 4 Quantity %P:Etg;h% Part Name
®
2 | BffE (GEAHE) 1 1 146672-18054 | BRACKET, turbo-charger
3 | A M16X45 2 2 26152-160452 | BOLT M16X45
4 | VRyxv 1 1 146678-18900 | V-RING
5 J—=®RN 1 1 146672-18242 | REAMER BOLT
6 | OV»Z (4D) P75 1 1 24316-000750 | O-RING (4D) P75
7 | OUY (4D) P44 1 1 24316-000440 | O-RING (4D) P44
8 | OV (4D) P35 1 1 24316-000350 | O-RING (4D) P35
9 | OV (4D) P24 1 1 24316-000240 | O-RING (4D) P24
10 { OV % (4D) P20 1 1 24316-000200 | O0-RING (4D) P20
11 | 757 M33 1 1 152623-11960 | PLUG M33
Noxy 1 1 127610-11760 | GASKET
12 | RATF T M4 1 1 23887-140002 | PLUG M14
Ny x 14X1 1 1 23414-140000 | GASKET, copper 14X1
13 | B 13— (BRBERMAE) 1 1 146672-18312 | COVER, turbo—charger bracket
14 | b M12X20 3 3 26206-120202 | BOLT M12X20
15 | R b M12X30 2 2 26206-120302 | BOLT M12X30
Fv b M12 2 2 26706-120002 | NUT M12
EE& 12 2 2 22137-120000 | WASHER 12
16 | NASTF Y 63/8 2 2 23897-030002 | PLUG G3/8
v Fr 17X1 2 2 23414-170000 | GASKET, copper 17X1

@ : 250A {t4%, 250A Spec.

® : 300A fL#E, 300A Spec.

M#Fiiﬁiﬁzgﬁﬁ’ (250A)

HERH O A (300A)

NATZ T 61/2
vy 21X1
ANATT T M4

Wy xr 14X1

1s

= = DD DN

e

146672—18762
146672-18950

23894-040002
23414-210000
23884-140002
23414-140000

EXHAUST OUTLET PIPE, 250A
EXHAUST OUTLET PIPE, 300A

PLUG G1/2
GASKET, copper 21X1
PLUG M14
GASKET, copper 14X1

2002.10. 7R
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E16-. BidiEE S UHS H OEHE (RH133-YEIZER)

Fig.16-1 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH133-Y type

% B

. =]
Item s 4 Quantity %Pzg tgi\fo.% Part Name
@

20 | NyFxr FERHEOEEE) 1 1 133670-18420 | GASKET, exhaust outlet pipe
21 | B b M12X45 4 4 26203-120452 | BOLT M12X45

FJ o b M2 4 4 26703-120002 NUT M12

XhpEs 12 4 4 22213-120000 | SPRING WASHER 12
22 | BR— GEBE) 1 1 146672-18061 | SUPPORT, turbo—charger
23 | B b M16X40 1 1 26156-160402 | BOLT M16X40

JF > b M6 1 1 26732-160002 NUT M16

IXhEE 16 1 1 22217-160000 SPRING WASHER 16
24 | BB M12X20 2 2 26203-120202 | BOLT M12X20
25 | BEEAHE (T U ERE) 1set | lset | B 16-3 & | JOINT ASS’Y, blower washing

Refer to Fig.16-3

2002.10. 7R 6N18(AL-V



162 B LS O S HAE (RH143-yRIEE ) )

Fig.16-2 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y
equipped with RH143-Y type

U
@15 l i BN
’EH,L»J \"(\)é % [ W 9}%"
\“‘; / AN tm.z-b{_f
" /, g ‘/(5\ §
A ["' L’fﬁ\ g
| . :( s‘\JI
= = = [ G RSO
1 A s /\\'\‘?ﬁ" N I
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ann NN nng \
o <r T A
|
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(X=)
=
= :
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| e
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f+X]16-2.

BE FUHS IO S RH14-YRER &)

Fig.16-2 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,
equipped with RH143-Y type

A 4 B AEH / A Spec. : Fuel Ol MD.O.
¥l EE#H / ® Spec. : Fuel Oil H.F.O.
¥ B -
Iten H & & Quantity W E S Part Name
Part No.
®

EIEEE RH143-Y BAHE

1 RH143—Y @i@ﬁé&
| GNISAL-EV TSEA
1 | RH143-Y BUE#iE

2 | BffE GBEE)
R b MI6XT70
F > b M16
EhEEs 16

4 | AV b M16X55
IThES 16

5 | Vo xr

OV v (4D) P75
OU v (4D) P44

8 | OV (4D) P24
NETZ Y 34
MRy F 36X1.5
10 | B b M12X25

11 | A — GEREERTE)

12 | A+ M12X20
13 | A+ M12X30
Fv b M2
BE& 12

14 | AATS 7 M4
@Ry 14X1

1s

= DN k= = DN DN = = W W DN N DN =

NN DN

[ vy

146678-18171

1s 146678-18181

146678-18051
26152-160702
26732-160002
22212-160000

N DN N

26152-160552
22212-160000
146673-18261
24316-000750
24316-000440

DN = = W W

24316-000240
23221-340001
23428-360000
26206-120252
146678-18310

— DN e e DN

26206-120202
26206-120302
26706-120002
22137-120000

N DD

23887-140002
23414-140000

TURBO-CHARGER RH143-Y TYPE ASS’Y

RH143-Y TYPE TURBO-CHARGER

RH143-Y TYPE TURBO-CHARGER

BRACKET, turbo—charger
BOLT-M16 X70

NUT M16

SPRING WASHER 16

BOLT M16X 55
SPRING WASHER 16
V-RING

O-RING (4D) P75
0-RING (4D) P44

0-RING (4D) P24

PIPE FLANGE, oval shape 34
GASKET, oval shape 36X1.5
BOLT M12X 25

COVER, turbo—charger bracket

BOLT M12X20
BOLT M12X30
NUT M12
WASHER 12

PLUG M14
GASKET, copper 14X1

2002.10. 7R
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{FE16-2.

BEESIVESHOSE4HE (RH143-YEZE(E)

Fig.16-2 TURBO-CHARGER & EXHAUST GAS OUTLET PIPE ASS'Y,

equipped with RH143-Y type

&

Item

¥ B
Quantity HmEF
Part No.
@

Part Name

15

16

17

18

19

@ : 250A 4, 250A Spec.

® : 300A fL#k 300A Spec.

BRRHOESE (2500)

e D ERRE (3004)

F > b M8
IThES 8
ANBTF T Gl/2
v Fy 21X1

RNAST VT M4
Ry F 14X1

P (o TS

1s

12
12

1set

1s

12
12

1set

146673-18760
146673-18851

26703-080002
22213-080000
23894-040002
23414-210000

23884-140002
23414-140000

1 16-4 B8
Refer to Fig.16-4

EXHAUST OUTLET PIPE, 250A
EXHAUST OUTLET PIPE, 300A

NUT M8

SPRING WASHER 8

PLUG G1/2

GASKET, copper 21X1

PLUG M14
GASKET, copper 14X1

JOINT ASS’Y, blower washing

2002.10. 7R
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f1X16-3. BRI OTESEE (RH133-YE!)

&

Fig.16-3 TURBO-CHARGER BLOWER WASHER, RH133-Y type

RH133—Y % B & &
TURBO-CHARGER RH133-Y TYPE

— -

=

7 | #F (TuvHkd)
gy X 8X1
FZ7
F—RARUF 18

[T S S S

146672-18480
23414-080000
153602-92950
23010-018000

Item W & 4 Qtﬁntﬁ y %Pauz:t %No.% Part Name
7y GEEERAE 1s 153602—-92900 | BLOWER WASHING EQUPMENT ASS’Y
1 Y UrURE (1) 153602-92910 | BODY
2 | d—==yFn (1) 153602-92920 | HOSE NIPPLE
3 | x—RZYF 1) 23000-016000 | HOSE CLIP
4 | P=—nt (¢)) 23091-090650 | PLASTIC PIPE
5 | Z—RRUF 18 (1) 23010-018000 | HOSE BAND 18
6 | YUy b (1) 153602-92930 | SOCKET

CONNECTOR, blower washing
GASKET, copper 8X1

PLUG

HOSE BAND 18

2002.10. 7R
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fTE16-4. BRI O RFEE (RH143-YE)

&

Fig.16-4 TURBO-CHARGER BLOWER WASHER, RH143-Y type

RH143-Y # 8 # #

NE B TURBO—CHARGER RH143-Y TYPE
T % | &,
= N
10 7 ©
¥ E ®] s EE
[=1
Item B & 4 & Quantity Part No. Part Name
7 uUGRSERAE 1s 153602-92900 | BLOWER WASHING EQUPMENT ASS’Y
1 | VU rrokk (1) 153602-92910 | BODY
2 | d—R=vFN (1) 153602—-92920 | HOSE NIPPLE
3 | "A—RZY S (1 23000-016000 | HOSE CLIP
4 | Po—n §)) 23091-090650 | PLASTIC PIPE
5 | m—=RU K 18 (6)) 23010-018000 | HOSE BAND 18
6 | Yrob (1) 153602—-92930 | SOCKET
7 | TuUkie 146673—-18440 | PIPE, blower washing
8 | BHERLF 43524-000050 | PIPE JOINT BOLT

10

o H 1TX1

a4
F—ARVF 18

23414~170000

153602-92950
23010-018000

GASKET, copper 17X1

PLUG
HOSE BAND 18

2002.

10. 7R

6N18(AL-V



TE16-4. BT OD R FEE (RH143-YHE])
Fig.16-4 TURBO-CHARGER BLOWER WASHER, RH143-Y type

MEMO
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Fig.17 EXHAUST MANIFOLD ASS'Y
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17, BFR < =AR—I)LFLE

&

Fig.17 EXHAUST MANIFOLD ASS'Y

AR #H - # B % £ 6N18(AL-HV/-DV/-UV/-SV / 6N18L-EV

A Spec. : Engine Model 6N18(A)L-HV/-DV/-UV/-SV_/ 6N18L-EV

B {T# : #E5 %= 6N18AL-EV / B Spec.: Engine Model 6N18AL-EV

Item

% =
Quantity

®&EF
Part No

Part Name

10

11

12

12

BRv=h—1F1.2,4.5
HFER~v=F—/F 3.6
BT R
Ryxy (~y FHA)
AL+ MI2X35

B4 12

HART v b
A b M12X45
Fv b M2
AL b M12X50
F v b Mi2

FR—b FEREEE)
BFRERE

PBrRERE
BRERE

HAr o b GBEEAD)
HAr v b GEEHEAR)
Fo b MI2X50

Fv b M2

AR+ M16X55
v b M16

2 2
2 2
4 4
6 6
24 24
24 24
9 9
32 32
32 32
4 4
4 4
6 6
1 1

1
1
1
1
4
4
4
4

146673-13510
14667313520
147673-13900
146673-13210
26203-120302 .
22133-120000

147673-13250
147673-13400
26703-120002
45521-013670
26703-120002

147673-13230
146673-13120

146672-13140
146673-13140

146672-13401
159615-13201
45521-013670
26703-120002

147673-13410
26713-160002

EXHAUST MANIFOLD 1.2, 4.5
EXHAUST MANIFOLD 3, 6
FLEXIBLE JOINT (EXH.)

]
H

GASKET, cylinder head outlet

BOLT M12X35
WASHER 12

GASKET

BOLT M12X45
NUT M12
BOLT M12X50
NUT Mi12

SUPPORT, exhaust pipe
EXHAUST PIPE

EXHAUST PIPE
EXHAUST PIPE

GASKET, turbo—charger inlet
GASKET, turbo—charger inlet
BOLT M12X50

NUT Mi2

BOLT M16X55

1 NUT M16

2005. 1. 21R

BN18(AL-V



fTE17. HERT=R—I/LFEME

&

Fig.17 EXHAUST MANIFOLD ASS'Y

Item

% £
Quantity

A B

0 & E 5
Part No.

Part Name

13

14
15

16

17

18

FpoN—

FRw=a

— )

H3— FHEv=F—AF)

FHR-FA
F b M12X25
E& 12

A b M10X20
E& 10

HRA b M12X50
FE& 12
FTARL R M0

O Co 00 00 >
o 00 0 00 i

4 4
4 4
2 2

146673-13291

146683-13310

146673-13351
26206120252
22137-120000
26206-100202
22137-100000

26206-120502
22137-120000
26610-100002

COVER, exhaust manifold
COVER, exhaust manifold

SUPPORT A
BOLT M12X25
WASHER 12
BOLT M10X20
WASHER 10

BOLT M12X50
WASHER 12
EYE BOLT M10

2005. 1.21R

BN18(AL-V



FE17. BER~v=R—ILE#E
Fig.17 EXHAUST MANIFOLD ASS'Y

MEMO

2002.11.20R 6N18(A)L-V



TR18-1. 9T 08B IV TTARAIL{LHE @
(ERRRERS, FEIEZ 48

Fig.18-1 CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & single side bearing spec.

&L 3
R

" Y

+ 8 A 4 L 78 (M10)
T-V (Torsional vibration) mesurement

screw hole (M10)

2002.11.20R 6N18(AL-V



TE18-1.

Fig.18-1

IS 0MEBFUVTTARA IR

&

(GERRRER. FEEZLE)

CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & single side bearing spec.

AHE  RBYSHAABRLINE / A Spec. : Shaft end : Rude of T-V mesurement screw hole

NFZURT A b

Item 0O 4 & Quantity %Bpat;f’t §N0.Ti Part Name
A B
I 7 7/&§$ﬁ:¥5 : j’[f. o i "
1 | 7578 CRANKSHAFT
VLS 1 146673-21040 | CRANKSHAFT
2 NABRMFEDRT 6 6 142613-21050 HEXAGON SOCKET HEAD SET SCREW
3 | F¥ (KAH) 1 1 146673~21200 | GEAR, flywheel side
4 | T 6X6 1 1 22312-060060 | STRAIGHT PIN 6X6
5 ¥ (REA VA 1 1 146673-21211 GEAR, anti flywheel side
NTG R x4 MEE BALANCE WEIGHT ASS’Y
ONIBLDV/UV/-SVBY A |12 746673-21161 | FOR 6NISL-DV/-UV/=SV/-EV TYPI
6 | NFrRU=A b 146673-21111 | BALANCE WEIGHT
7T A (RFURT2AB) 24 24 146673-21132 | BOLT, balance weight
8 | EFFE Y 16X30 12 12 22312-160300 | STRAIGHT PIN 16X30

BALANCE WEIGHT

6 12 12 146676-21100

7T | BVE (RNFURAT=A ) 24 24 146673-21132 | BOLT, balance weight

8 EIFE L 16X30 12 12 22312-160300 STRAIGHT PIN 16X 30

T 54 KA N FLYWHEEL ASS’Y
& v/ 3-21121 | FOR 6NISL-DV/-UV/-S

| 9 T T A H=A N (1050X220) 1 1 146673-21392 FLYWHEEL (1050X%220)

10 | Yo o%¥y 1 1 146673-21600 RING GEAR

11 | RAD (TFALHBAN) 16 16 152673-21500 | BOLT, flywheel

12 | T 16X50 1 1 22312-160500 | STRAIGHT PIN 16X 50

13| &o# 1.2 1 22451-120000 | WIRE 1.2
2002.11.20R 6N18(AL-V



&

FTE18-1. HSUIEB LV ITTARAIVIEHE
GERGEER. FEES4RR)
Fig.18-1 CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & single side bearing spec.
¥ E
Item " & 4 Quantity %Pa'%t gNo.% Part Name
® | ®

9 TS5 LKA N (944X 182)

10 | Vo I7%¥ 1
11 | b (ZF5A4RAN) 16
12 | EFFEY 16X50

13 | O 1.2

9 75 AL F A (944X 205)

10 Yy IEy

11 | ®b (FFAL KAL) 16
12 | ¥ 16X50

13 | & 1.2

14 | HARNL + M20X65 20
15 | UF o b M20 20

16 | 7= (754 &4 AR) 1s

FEHikHial M10X10 (1)
17 | NyFr 1
18 | Ak M12X30 17
E& 12 17
AT M10X28 2
+ > b M10 2

16

16

20

20

1s

1

17
17

146673-21600

152673-21500
22312-160500
22451-120000

146673-21381
146673-21600

152673-21500
22312-160500
22451-120000

26232-200652
26356-200002

146673-01570
26911-100102
146673-01560

26206-120302
22137-120000
22340-100282
26706-100002

146673-21371

FLYWHEEL (944 X182)
RING GEAR

BOLT, flywheel
STRAIGHT PIN 16X 50
WIRE 1.2

FLYWHEEL (944X 205)
RING GEAR

BOLT, flywheel
STRAIGHT PIN 16X50
WIRE 1.2

STUD BOLT M20X65
U-NUT M20

O0IL SLINGER, flywheel side
SLOTTED SET SCREW M10X10
GASKET

BOLT M12X30

WASHER 12

STRAIGHT PIN M10X28
NUT M10

2002.11.20R

6N18(AL-V



FR18-1. IFI8ME LUV IFARAILILHM
(GERRRESRS., A RIEZERK)

Fig.18-1 CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & single side bearing spec.

MEMO

2002.11.20R 6N18(AL-V



TR18-2. IS I8MELUTFARAILLHE @
(FERRRIESE, M= %)

Fig.18-2 CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & both side bearing spec.
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HE182. 95 o8B EUTS(HRA LA
(FERRRE S, A=)

&

Fig.18-2 CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & both side bearing spec.

K0 7 / A Spec. : Shaft end : Rude of TV mesurement screw hole
®  C7vE / B Spec. : Shaft end : Screw hole dress of T:V mesurement
¥ B
Item B & & & Quantity W E R Part Name
Part No
® | ®

1 VA LA 1 146673-21010 CRANKSHAFT

VA LA 1 146673—-21040 CRANKSHAFT
2 | RARMLEDRT 6 6 142613-21050 | HEXAGON SOCKET HEAD SET SCREW
3 | ¥ (KAAD 1 1 146673-21200 | GEAR, flywheel side
4 PITE Y 6X6 1 1 22312-060060 STRAIGHT PIN 6X6
5 Y (KHRAH) 1 1 146673-21211 GEAR, anti flywheel side
6 | A5 RY =g 146673-21120 | BALANCE WEIGHT
7 BNAVE (RFURAT=AB) 24 24 146673-21132 | BOLT, balance weight

PITE L 16X 30 12 12 22312-160300 STRAIGHT PIN 16X30

7 74 w4 A FLYWHEEL ASS’Y
9 | 754 &4 (1050%220) 146673-21392 | FLYWHEEL (1050 X 220)
10 | Yo 7%y 146673-21600 | RING GEAR
11 | BB (5L FAN) 16 16 152673-21500 BOLT, flywheel
12 | BT 16X50 22312-160500 | STRAIGHT PIN 16X50
13 | & 1.2 22451-120000 WIRE 1.2
9 754 FA (944X182) 146673-21371 FLYWHEEL (944X182)
10 | Vo 7%y 146673-21600 RING GEAR
11 | Rk (774 FAN) 16 16 152673-21500 | BOLT, flywheel
12 | T 16X50 1 22312-160500 STRAIGHT PIN 16X50
13 | |o# 1.2 1 22451-120000 | WIRE 1.2

2002.11.20R 6N18(A)L-V



{+X18-2.

52 08B LTI RAIVIER

%

(GERRAESE. mflEZ %)

Fig.18-2 CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & both side bearing spec.

Item ! &

¥ E
Quantity

® | ®

naEST
Part No

Part Name

9 | 754 &F A/ (944X 205)
10 | Yo o7%¥%
11 | R b (ZFA4FHAN)

12 | T 16X50
13 | VAR 1.2

14 | HAFRNL b M20X65
15 | UF v b M20

16 | &z (Z7FAFANLAD
Wik HRA T M10X10
17 | RoyFxv

18 | A/ b M12X30
Ee 12

FATE L M10X28
v bk MI10

16 16

20 20
20 20

1s 1s

| @
1 1
17 | 17
17 | 17
2 2
2 2

146673-21381
146673-21600

152673-21500

22312-160500
22451-120000

26232-200652

26356-200002

146673-01570
26911-100102
146673-01560

26206-120302
22137-120000
22340-100282
26706-100002

FLYWHEEL (944 X205)
RING GEAR

BOLT, flywheel
STRAIGHT PIN 16X50
WIRE 1.2

STUD BOLT M20X65
U-NUT M20

OIL SLINGER, flywheel side
SLOTTED SET SCREW M10X10
GASKET

BOLT M12X30

WASHER 12

STRAIGHT PIN M10X28
NUT M10

2002.11.20R

6N18(AL-V



FTE18-2. IS5 08B IV ISAHRA IV
(JERRIAE R, mEIEZLHE)

Fig.18-2 CRANKSHAFT & FLYWHEEL ASS'Y,
direct coupling & both side bearing spec.

MEMO

2002.11.20R 6N18(AL-V



1182 IS UEBEUTTA R/ RkERER (5)
Fig.18-3 CRANKSHAFT & FLYWHEEL ASS'Y, bell mounting spec.

TV (Torsional vibration) mesurement

screw hole (M10)

2002.11.20R 6N18(AL-V



HE183 S5 o8B EUTIS AR REESES &)
Fig.18-3 CRANKSHAFT & FLYWHEEL ASS'Y, bell mounting spec.

A 4%  BEUEHABRCTE / A Spec. : Shaft end ; Rude of T*V mesurement screw hole
B &% - FEUEHERtLE / B Spec. : Shaft end : Screw hole dress of T:V mesurement

NFGURY = M
| BNIBL-DV/UV/-SV/-EV B

RS2 zf k
Bk (RFVRT=AB)
8 | ETY > 16X30

RS2y, k
BVb (RFVRT=AF)
8 | ETE 16X30

12 12

24 24
12 12

12 12
24 24
12 12

146673-21132
22312-160300

146676-21100
146673-21132
22312-160300

7 5 A A M

9 75 A4 R4 (944X 240)

10 | Yooy

11 | ‘AP (ZFA4FKAN)
12 | T 16X50

13 | #BV# 1.2

9 | 75 A4 KA (944X235)

16 16

146673-21600
152673-21500

22312-160500
22451-120000

146673-21360

146673-21340

BOLT, balance weight
STRAIGHT PIN 16X 30

BALANCE WEIGHT

BOLT, balance weight

STRAIGHT PIN 16X30

FLYWHEEL ASS’Y

¥ B
. g
Item B & £ & Quantity W& T Part Name
Part Na
® | ®

1 A 1 146673—-21010 | CRANKSHAFT

258 1 146673—-21040 | CRANKSHAFT
2 ARERMFIEDRT 6 6 142613-21050 HEXAGON SOCKET HEAD SET SCREW
3 X% (K4 ED 1 1 146673—-21200 | GEAR, flywheel side
4 EITE Y 6X6 1 1 22312060060 STRAIGHT PIN 6X6
5 | ¥ (KAAH) 1 1 146673-21211 | GEAR, anti flywheel side

BALANCE WEIGHT

FLYWHEEL (944 X 240)
RING GEAR
BOLT, flywheel

STRAIGHT PIN 16X50
WIRE 1.2

FLYWHEEL (944 X235)

2002.11.20R
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HE18-2. S5 oHEEUTTIRA LR REESEE &)

Fig.18-3 CRANKSHAFT & FLYWHEEL ASS'Y, bell mounting spec.

17

18

AR B M16X60

U+ b M16

Sl (774 FA R

EHIEDRT M10X10
RNyFxy

R+ M12X30
BEL& 12
FITE Y M10X28

1s 1s
m | @
1 1
17 17
17 17
2 2

26232-160602
26356-160002

146673-01570
26911-100102
146673-01560

26206-120302
22137-120000
22340-100282

¥ B
Item w & & Quantity %Pa%t gNo.% Part Name
® | ®
10 | Voor¥y 1 1 146673-21600 | RING GEAR
11 | ®b (ZFA4FBAN) 16 16 152673—-21500 | BOLT, flywheel
12 | AT 16X50 22312-160500 | STRAIGHT PIN 16X50
13 | Bo# 1.2 22451-120000 | WIRE 1.2

STUD BOLT M16X60
U-NUT M16

OIL SLINGER, flywheel side
SLOTTED SET SCREW M10X10
GASKET

BOLT M12X30
WASHER 12
STRAIGHT PIN M10X28

2002.11.20R

6N18(AL-V



FR18-s. IS IMELUITSARA VAL (RAERLR)
Fig.18-3 CRANKSHAFT & FLYWHEEL ASS'Y, bell mounting spec.

MEMO
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fHE19. ExrobssUEEEaE )
Fig.19 PISTON & CONNECTING ROD ASS'Y
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f+&19.

EXbrB&UERESELE

&

Fig.19 PISTON & CONNECTING ROD ASS’Y

Item

& B

¥ B
Quantity

0w aE5
Part Na

Part Name

PR ALK
128 4
Sz (BHE/RE)

Sle (BWH=E/ 61270
AR b M8X12
RTAMIER

XUy (Nl)
(SEA %)
PR rr U7 (N2)

FANY U TERE
ZANY T (N3)
A NTZFRNVE

FX hrEUHEE
ER ey
HiEDHE

REACHEIEDHE 75
FEIEDRT MI0X12

& =]
BAVR brOBE

AP r? (Nl)
(1EAvX)

= 81
=53 VR A I 4 ¥ 3
Zu—ARXR X TCEELTY

@A, 3E/R—AAY

XY T EFERBLRNTTE
VY,

6s
(6)
(6)

(6)
(24)
(24)

6s
(6)
)

6s
(6)
(6)

146674-22450
146674-22060
146603-22850

146673-22850
26206-080122
138613-23290

146673-22130
146673-22140
146673-22180
146673-22160
146673-22170
146673-22310
146673-22300

146673-22320

22252-000750
26911-100122

146674-22110

PISTON ASS’Y
PISTON
COVER, cooling chamber / blind

COVER, cooling chamber / hole ¢12
BOLT M8X 12
CUP WASHER

COMPRESSION RING, Nel
(3-face CR-plated)
COMPRESSION RING, No2

OIL RING ASS’Y
OIL RING, No3
COIL EXPANDER

PISTON PIN ASS7Y
PISTON PIN
TUBE, oil gallery

RETAINING RING, C type 75
SLOTTED SET SCREW M10X12

[Remark]

In the case of piston ring groove

plating repaired piston

COMPRESSION RING, No.l
(1-face CR-plated)

FCAUTION]

If the piston top ring groove have
been repaired with Cr-plating.

DO NOT USE THE 3-FACE-CR-PLATED
TOP RING.

2002.10. 7R
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FE19. ERFUBLUEESRLTHE @
Fig.19 PISTON & CONNECTING ROD ASS'Y
Item ®" & 4 Qlﬁn‘t%y %Pan?t gNo.% Part Name

12
13
14
15

16
17

16

17

16

17

EEE 6s
AERFEDRT . (6)
PR RIEVRAFL (6)
oy REL R (12)
IS IEV R BN 6s
rS5vovrigEn (b) (6)
258V AENL (F) (6)

e o
Ty FE—FARX ISV ITERAFN

R0, 4nm A ¥ L AHKE 1s
252V AEL (B) (1)
US 0.4
25008V AEN (TF) (1)
US 0.4
B0, 8mmA ¥ VAR 1s
2SIV AEN (L) (1)
US 0.8
757 AEN (F) (1)
US 0.8

146673-23021
142613-21050
146673-23120
146673-23220

146673-23380
146673-23360
146673-23370

14667323460
146673-23420

146673-23430

146673-23470

146673-23440

146673-23450

CONNECTING ROD ASS’Y
HEADLESS SET SCREW
PISTON PIN BUSH
CONNECTING ROD BOLT

CRANK PIN BEARING ASS’Y
CRANK PIN BEARING, upper
CRANK PIN BEARING, lower

UNDER SIZE CRANK PIN BEARING

INNER DIA. -0.4mm BEARING ASS’Y
CRANK PIN BEARING, upper US 0.4

CRANK PIN BEARING, lower US 0.4
INNER DIA. —0.8mm BEARING ASS’Y
CRANK PIN BEARING, upper US 0.8

CRANK PIN BEARING, lower US 0.8

2002.10. 7R

6N18(AL-V




FTE19. EXbrBIUEREELTHE
Fig.19 PISTON & CONNECTING ROD ASS'Y

MEMO
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20, HigmA T4
Fig.20 - LUBRICATING OIL PUMP ASS'Y
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FE20. FEEAR T4

Fig.20 LUBRICATING OIL PUMP ASS’Y

EH B Item AR Engine Model H # Spec.

® HFEfEHE Auxiliary Eng. 6N18AL-HV/-DV/-UV/~SV/-EV

REf#ES Land Eng. 6N18AL-DV/-UV/-SV/-EV
® ﬁﬂﬁ?ﬁﬁﬁﬁ Wﬁ?ﬁiﬁﬁgﬁ

Auxiliary Engine Bell Mounting Eng.

-DV/-UV/~SV/-EV

FaAMEE Auxiliary Eng. GN18L-DV/-UV/-5V/-E JEMH & B & B B8

© PEF#ES Land Eng. Direcy Coupling Eng.
¥ B
Item B & & Quantity %P ::t %Na% Part Name
® ®|0

R A
WA T
A P

R FHREHHE
R FAELE
Ry TAEAE
1 | R7HEE&
Ry FAk

R IHEE

2 Toa

3 | 757 P11/8

Sl (RyF4&K)
4 | B (RoF4H4k)
To=a

VT4 (BB%h)
Ry vil (BEEh)
BT (BRE)

6 | ¥ (R
¥ (FE)
¥ (RE)

7 | W (B8
L))

1set

1s

(1)

2)
(2)
1s
(1)
(2)

1s

(v

(D

1set

1s

(1)

(2)
(2)

1s

(1
(2)

1s

(D

1

1set

1s

(1)
(2)
(2)
1s

1)
(2)

1s

(1)

(1)

746673-32100
746673-32110
746673-32150

146673-32010
146673-32250
146673-32460
146673-32021
146673-32050
146673-32450
146673-32130
23871-010000

146673-32070
146673-32081
146673-32130

146673-32101
146673-32150
146673-32400
133814-32110
146673-32110
146673-32410
146673-32121
146673-32420

LUBRICATION OIL PUMP ASS’Y
LUBRICATION OIL PUMP ASS’Y
LUBRICATION OIL PUMP ASS’Y

PUMP BODY ASS’Y
PUMP BODY ASS’Y
PUMP BODY ASS’Y
PUMP BODY

PUMP BODY

PUMP BODY

BUSH

PLUG PT1/8

COVER ASS’Y, pump body
COVER, pump body
BUSH

PUMP GEAR ASS’Y, driving
PUMP GEAR ASS’Y, driving
PUMP GEAR ASS’Y, driving
GEAR, inside

GEAR, inside

GEAR, inside

SHAFT, driving

SHAFT, driving

2003. 2.20R

6N18(AL-V




20, B THAR
Fig.20 LUBRICATING OIL PUMP ASS’Y
% &
Item B & 4 Quantity %SP a‘?t %NQ% Part Name
® ©
Ry 7Ry (5E5) 1s 146673~32190 | PUMP GEAR ASS’Y, driving
Ro7¥vH4E (55) 1s 146673-32180 | PUMP GEAR ASS’Y, driving
Ro7 ¥4 (858 1s | 146673-32440 | PUMP GEAR ASS’Y, driving
8 | ¥¥ (FE) 1) 133814-32110 | GEAR, inside
XY () )] 146673-32110 | GEAR, inside
*¥ (A 146673-32410 | GEAR, inside
9 | B (§®) OREE; 146673-32170 | SHAFT, driving
B (gE) (1) 146673-32430 | SHAFT, driving
10 | #¥ (EBE®MRCY) 1 146673~32201 | GEAR, pump driving
Xy (BEERLY) 1 1 146673-32210 | GEAR, pump driving
11 | E®»Fy b M24 1 1 1 26772-240002 | LOCK NUT M24
12 | AV b M12X30 4 | 4| 4 26206-120302 | BOLT M12X30
13 | T 6X8 2 2 2 22312-060180 | STRAIGHT PIN 6X8
14 | Y4 v b M30-Mi8 1 1 1 146673—-34080 | SOCKET M30-M18
15 | vy * 30X1 1 1 1 23414-300000 | GASKET, copper 30X1
16 | EARER 1 1 1 146673-34030 | PRESSURE CONTROL VALVE
17 | ATEY 8XT0 1|1 1 22312-080700 | STRAIGHT PIN 8X70
18 | EAAESR 1|1 1 146673-34021 | PRESSURE CONTROL VALVE
19 | ¥R 1 1 1 146673-34071 | SPRING
20 | iXhE 1 1 1 146673-34050 | SPRING RETAINER
21 | Oy (1A) P29 1] 1 1 24311-000290 | O-RING (1A) P29
2 | MHITZF Y 1 1 1 146673—-34060 | FLANGE, oval type
23 | ®#+ M12X60 111 1 26206-120602 | BOLT M12X60
24 | 7y b M12 1 1 1 26706-120002 | NUT Mi2
25 | R/ b M12X30 2 2 2 26206-120302 | BOLT M12X30
26 | NARGTSZ Y 111 1 136600-11722 | HEXAGON SOCKET HEAD PLUG
27T | NoFxrv 1 1 1 138613-71100 | GASKET
28 | E¥h 1 1 1 133870-34030 | SPRING
29 | B&R 1 1 147673-34060 | PRESSURE CONTROL VALVE
30 | AETTF T M12 1 1 23887-120002 | PLUG M12
31 | Ry HFy 12X1 23414-120000 | GASKET, copper 12X1
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20, B THAR &)
Fig.20 LUBRICATING OIL PUMP ASSY
¥ &
. |=]
Item B & 4 &K Quantity %BP a";t gNa% Part Name
®|®|0C
32 | R4 M12X30 71 7| 7 | 26206-120302 | BOLT M12x30
HOARL B M12X30 2 2 2 26216-120302 { STUD BOLT M12X30
JF v b M12 2 2 2 26706—-120002 | NUT M12
33 | FAFE L MI0X25 2 | 2| 2 | 22340-100252 | STRAIGHT PIN M10X25
34 | & 1] 1| 1| 146673-32030 | cover
35 | RoFv 1 1 1 146673-32040 | GASKET
36 | /A b M8X20 2 2 2 26206—-080202 BOLT M8X20
AT vy 8 2 | 21| 2 SEAL WASHER 8

22190-080003

2003. 2.20R
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LUBRICATING OIL COOLER ASS'Y, sea water spec.
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Fig.21-1

5503 FUUEs|) [eslay( UOH
BH L= NGNYSL

g-4d

3505 BUIUES[) (€010 UHM
D e (T {47

g - d
+.
550G SUIBUT AJBIIXNY
BB BB O

©

~§

- rL!| L
oy
e

_J

e

6N18(AL-V

2003. 2.20R



TE21-1. 8 & a1 & 48 (BkER)
LUBRICATING OIL COOLER ASS'Y, sea water spec.

Fig.21-1

)

R A% #%E 4k / Auxiliary Engine Spec.
® . TsHhNIU—=>F4f t44 / With Chemical Cleaning Spec.

®  FSHNHY—ZTE / Non Chemical Cleaning Spec.
x E B & E5
Item ;s 4 Quantity "P;:t o Part Name
® ®
1 FANT—F R 1111111 146673-33012 | OIL COOLER BODY ”
2 | A& (EEMWI7—7A0) HEADER, inlet side
1) =RFAHR 1 1 146683-33170 | 1) EPOXY PAINTING SPEC.
2) XA T U AR 1 1| 146672-33160 | 2) NEOPRENE COATING SPEC.
3 | fisk (EEMm7—FHA) HEADER, outlet side
1) =R F R 1 1 146674-33170 | 1) EPOXY PAINTING SPEC.
2) X7V R 1 1| 146672-33170 | 2) NEOPRENE COATING SPEC.
4 { OV (14) P180 2121212 24311-001800 | O-RING (14) P180
R+ M12X30 12112)12|12]| 26206-120302 | BOLT M12X30
BHE 1s|1s|1s|1s| 146683-33240 | COOLING PIPE ASS’Y
6 | Fa—T—F @l@l®le | 146673—-33200 | END PLATE B, cooling pipe
7T | BHE (95) | (95) | (95) [ (95)| 146683-33230 | COOLING PIPE
8 J7ER a3)]a3)a3|as)] 146673-33320 | BAFFLE PLATE
9 | WX 28)| 28)| (28)| (28)| 146673-33330 | DISTANCE PLATE (A), baffle plate
10 | NATF Y G3/8 414 4|4 23894-030002 | HEXAGON PLUG G3/8
ARy xr 11X 1 41 4414]4| 23414-170000 | GASKET, copper 17X 1
11 | RATF Y G61/2 11| 1)1 23897040002 | HEXAGON PLUG G1/2
RARyFEr 21X1 1}11}11] 1] 23414-210000 | GASKET, copper 21X 1
12 | 752 25 21211} 11| 23211-025000 | FLANGE, round 25
13 | Ly F 26X 1.5 2127141 23438-025000 | GASKET, round 25X 1.5
14 | A/ b M10X25 8|81 4] 4| 26206-100252 | BOLT M10X25
15 | RUF A (Z—5HO) 1]11 146673-33450 | BEND A, cooler outlet
16 | VK B (/—FHA) 111 146673-33460 | BEND B, cooler outlet
17 | ®Bh7Y 111 146673-39430 | FLANGE, spectacle
RoFw 2] 2 152673-39160 | GASKET
18 | A b M12X35 313 26206120352 | BOLT M12X35
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{FB21-1.
Fig.21-1

8 m A H B M GBKER
LUBRICATING OIL COOLER ASS'Y, sea water spec.

-

faFAtE L 4#% / Auxiliary Engine Spec.

b

N
N
o

)
]

»

B e pligr

RyFx (FigkA)
Fv b M10
HAZFL B M10X 25

N
N\
4\
X

(75 v9)

N
o

o N NN

B O DN N DN DN

B O DN NN

B O N DN DN N

¥ B
. =]
Item W & & Quantity gﬁ, ;ft %Na% Part Name
® ®

19 | RUF (7—FHA) 111 146674-33450 | BEND, cooler outlet

20 | OV (1A) G60 212121 2 24321—-000600 0-RING (1A) G60

21 | A+ MI12X30 8| 8] 4] 4| 26206-120302 | BOLT M12X30

22 | RATT T G3/4 1111111 23894-060002 HEXAGON PLUG G3/4
ARy Fy 27X 1 1111111 23414-270000 GASKET, copper 27X 1

23 | 77 PT1-1/4 111111 23875-120000 | PLUG PT1-1/4

24 | AETT 7 M8 1111111 23887—-180002 | HEXAGON PLUG Mi8
ARoFxr 18X 1 1111111 23414-180000 | GASKET, copper 18X 1

25 | RATT S M2 1111141 23887-120002 HEXAGON PLUG M12
ARy 12X 1 1111111 23414-120000 | GASKET, copper 12X 1

26 | OV % (1A) P55 21212121 24311-000550 { O-RING (1A) P55

27
7500 2 2 41632—004480 | FLANGE
T750Y 2 2 41632—-001260 | FLANGE
Roxy (7509) 2121212 137800-33380 | GASKET, flange
BAR SR 40X40 212|2] 2| 27200-400400 | ZINC, anti-corrosion 40X40
Nyxy (#EHA) 21212121 23418-100000 | GASKET, for zinc
Fv b M0 616|616 26706120002 | NUT M10
BOABFRL B M10X 25 4141 4] 4] 26212-100252 | STUD BOLT M10X25

27

41632-004480
41632-001260
137800-33380
41609-000960
23418-100000
26706-120002
26212-100252

FLANGE

FLANGE

GASKET, flange

IRON, anti-corrosion
GASKET, for iron
NUT M10

STUD BOLT M10X25

2003. 2.20R
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FTER21-1. # B F A & 4 8 CekEs)
Fig.21-1 LUBRICATING OIL COOLER ASS'Y, sea water spec.
AL 4HE / Auxiliary Engine Spec.

MEMO
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FHE21-2 3B A & B 8 GEKER) &)
Fig.21-2 LUBRICATING OIL COOLER ASS'Y, fresh water spec.
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FE21-2.

i E e H A a8 GRRER

&

Fig.21-2 LUBRICATING OIL COOLER ASS'Y, fresh water spec.
fia FBtE 84 {L4#% / Auxiliary Engine Spec.

/ With Chemical Cleaning Spec.

A
®  FIHhINHY—=D T

1013

/ Non Chemical Cleaning Spec.

Item &

a5
Part No

Part Name

FA NI —T [

&7 (EB®Es—7A0)
f&7 (BEMZ—FHA)
OJ 7 (14) P180
b M12X30

G bW N =

HHEE
Fa—Tv—F
HHE

Y 7ER

R

O 00 N o,

10 | ARTZ Y G3/8
ARoFr 17X 1
11 | RAFZ Y 61/2
BAyxr 21X 1

12 | AATF Y 63/4
BRyFr 27X 1
13 | 75 25

14 | Ay Fr 25X1.5
15 | &b M10X25

16 | UK A (Z—FHRA)
17 | "RV F B (7—FHinO)
18 | dBRATF ¥
NyFy

19 | R b M12X35

20 | RUFR (7—FHAO)

¥ B
Quantity
® ®
1 1
1 1
1 1
2 2
12 12
1s 1s
) (2)
(95) (95)
(13) (13)
(28) (28)
4 4
4 4
1 1
1 1
1 1
1 1
2 1
2 1
8 4

1
1
1
2
3
1

146673-33012
146673-33160
14667333170
24311-001800
26206-120302

146683-33190
146673-33200
146673-33230
146673-33320
146673-33330

23894-030002
23414-170000
23897-040002
23414-210000

23894-060002
23414-270000
23211-025000
23438-025000
26206-100252

146673-33450
146673-33460
146673-39430
152673-39160
26206120352

146674-33450

OIL COOLER BODY
HEADER, inlet side
HEADER, outlet side
0-RING (1A) P180
BOLT M12X30

COOLING PIPE ASS'Y

END PLATE B, cooling pipe
COOLING PIPE

BAFFLE PLATE

DISTANCE PLATE (A), baffle plate

HEXAGON PLUG G3/8
GASKET, copper 17X 1
HEXAGON PLUG G1/2
GASKET, copper 21X 1

HEXAGON PLUG G3/4
GASKET, copper 27X 1
FLANGE, round 25
GASKET, round 25X 1.5
BOLT M10X25

BEND A, cooler outlet
BEND B, cooler outlet
FLANGE, spectacle
GASKET

BOLT M12X35

BEND, cooler outlet

2003. 2.20R
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FE21-2.

T B H A B A GBKER

Fig.21-2 LUBRICATING OIL COOLER ASS'Y, fresh water spec.
fia FB 4@ #%t4% / Auxiliary Engine Spec.

&

Item

B & & %

¥ E
Quantity

® ®

BaE s
Part Neo

Part Name

21

22

23

24

25

26

27

28

29

OV 7 (1A) 660
A b M12X30
RNETZ Y G3/4
Ry 27X 1
75 7 PT1-1/4

NATT T M8
BrRyxr 18X1
RNETF T M2
ERyFr 12X1
OV (1A) P55

BHKEEE o258
HHKERZE 6658
OV »Z (14) GI5

= = = 00 BN
[ e TR Y > S NG

D) = e e
[N I I R

[y
[—y

24321-000600
26206-120302
23894-060002
23414-270000
23875-120000

23887-180002
23414-180000
23887-120002
23414-120000
24311-000550

146673-33350
146673-33380
24321-000750

0-RING (1A) G60

BOLT M12X30

HEXAGON PLUG G3/4
GASKET, copper 27X 1°
PLUG PT1-1/4

HEXAGON PLUG M18
GASKET, copper 18X 1
HEXAGON PLUG M12
GASKET, copper 12X 1
O-RING (1A) P55

CONNECTING PIPE ¢ 25, for cooling water
CONNECTING PIPE ¢ 65, for cooling water

0-RING (1A) G75

2003. 2.20R
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FEI21-2. 3B A H 28 4 4 GEKERE)
Fig.21-2 LUBRICATING OIL COOLER ASS'Y, fresh water spec.
fifl R4t % / Auxiliary Engine Spec.

MEMO
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HE21-s 838 A H B HE (IRSEAREE )
Fig.21-3 LUBRICATING OIL COOLER ASS'Y, cooling of I line system
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ftE21-3. B & i A A S M (1 REAELER)

&

Fig.21-3 LUBRICATING OIL COOLER ASS'Y, cobling of I line system
Bk FA#%E541 4% / Land Engine Spec.

/ Cooling Pipe Standard (Material ;: C6872T) Spec.

Item ] &

0w aEE
Part DNo

FANT =T

57k (EEEMI—7AR)
S (EEEs—7HA)
Oy 7 (14) P180
RV b 12X 30

[ B U

WHER
WHE LR
6 | Fa—T¥—F
7T | KRAE
wHE

8 | V7&K
REAR

10 (| NEST 7 63/8
BARyxr 17X1
11 | RATTF Y 61/2
RARyxy 21X 1

12 | RETSTF 7 63/4
BRyxr 21X 1
13 | ATZF vV 25

14 | Ny Fr 26X 1.5
15 | A M10X25

16 | RVUF (7—FHDO)
17 | OV > (14) G60
18 | R b M12X30

19 | RATF 7 63/4
RRyxr 27X 1

1s

(2)
(95)

(13)
(28)

¥ g S Wy i S

R DN e

1s
2

(95)
(13)
(28)

WSt et et e — S

- DN

146673-33012
146683-33160
146673-33170
24311-001800
26206-120302

146683-33240
146673-33190
146673-33200
146683-33230
146673-33230
146673-33320
146673-33330

23894030002
23414-170000
23897-040002
23414-210000

23894-060002
23414-270000
23211-025000
23438-025000
26206-100252

146674-33450
24321-000600
26206-120302
23894-060002

' 23414-270000

OIL COOLER BODY
HEADER, inlet side
HEADER, outlet side
0-RING (1A) P180
BOLT M12X30

COOLING PIPE ASS’Y

COOLING PIPE ASS’Y

END PLATE B, cooling pipe
COOLING PIPE

COOLING PIPE

BAFFLE PLATE

DISTANCE PLATE (A), baffle plate

HEXAGON PLUG G3/8
GASKET, copper 17X 1
HEXAGON PLUG G1/2
GASKET, copper 21X 1

HEXAGON PLUG G3/4
GASKET, copper 27X 1
FLANGE, round 25
GASKET, round 256X 1.5
BOLT M10X25

BEND, cooler outlet
O-RING (1A) G60

BOLT M12X30

HEXAGON PLUG G3/4
GASKET, copper 27X 1

2003. 2.20R
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X 21-s.

BEH A H ST (IRESELER

&

Fig21-3 LUBRICATING OIL COOLER ASS'Y, cooling of I line system
e F#EA 4% / Land Engine Spec.

% B
Ttem m % & B Quantity %ISP a":”t %N&% Part Name
® ®
20 | 7F 7 PT1-1/4 1 1 23875-120000 | PLUG PT1-1/4
21 | RATST 7 M18 1 1 23887-180002 | HEXAGON PLUG Mi8
RARyxr 18X 1 1 1 23414-180000 | GASKET, copper 18X 1
2 | RATFT M2 1 1 23887-120002 | HEXAGON PLUG M12
ARy xr 12X 1 1 1 23414-120000 | GASKET, copper 12X 1
23 | OY > (1A) P55 2 2 24311-000550 | O-RING (1A) P55
24 | BHAKERE o654 1 1 146673-33380 | CONNECTING PIPE ¢ 65, for cooling water
25 | OU v (14) G75 2 2 24321-000750 | O-RING (1A) G75
2
26 | Bz 2 2 137800-33390 | COVER
Ryxv 2 2 137800-33380 | GASKET
ARV b M10X25 4 4 26206-100252 | BOLT M10X25

2003. 2.20R
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FTB21-3. & & 8o & | 4 8 (I REHEEH)
Fig.21-3 LUBRICATING OIL COOLER ASS'Y, cooling of I line system
& FA#ES /L 4% / Land Engine Spec.

MEMO
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WE21-4 58 A E B 48 (IREAEEE )
Fig.21-4 LUBRICATING OIL COOLER ASS'Y, cooling of II line system
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{TE21-4.

B Em A H ST (oRFESEER

&

Fig.21-4 LUBRICATING OIL COOLER ASS'Y, cooling of I line system
EEFR#ES{L 4% / Land Engine Spec.

-C1220T

/ Cooling Pipe Standard (Material : C6872T) Spec.

/ Cooling Pipe Special (Material : C1220T) Spec.
% B
Item W & & Quantity %BPan:?t %NQ% Part Name
® ®
1 | FANT—F R 1 1 146673-33012 | OIL COOLER BODY
2 | s (EEWmI—IA0) 1 1 146683-33160 | HEADER, inlet side
3 | fS7 (EEMI—FHA) 1 1 146674-33160 | HEADER, outlet side
4 | ovrz 1a) p1so 2 2 24311-001800 | 0-RING (1A) P180
5 | R4+ M12X30 12 12 26206-120302 | BOLT M12X30
AEEHE 1s 146683-33240 | COOLING PIPE ASS’Y
BEEHHE 1s 146673-33190 | COOLING PIPE ASS’Y
6 | Fa—Tr—F (2) (2) 146673-33200 | END PLATE B, cooling pipe
BHE (95) 146683-33230 | COOLING PIPE
BHE (95) 146673-33230 | COOLING PIPE
8 | YoEIK (13) (13) 146673-33320 | BAFFLE PLATE
9 | BR (28) (28) 146673-33330 | DISTANCE PLATE (A), baffle plate
10 | RATF Y 63/8 4 4 23894-030002 | HEXAGON PLUG G3/8
FRyFxr 17X 1 4 4 23414-170000 | GASKET, copper 17X 1
11 | RATF Y 6l1/2 1 1 23897-040002 | HEXAGON PLUG G1/2
ARy %y 21X 1 1 1 23414-210000 | GASKET, copper 21X 1
12 | AZ7SY 25 1 1 23211-025000 | FLANGE, round 25
13 | iy Fr 25X 1.5 1 1 23438-025000 | GASKET, round 25X 1.5
14 | FL b+ M10X25 4 4 26206-100252 | BOLT M10X25
15 | _RUF (Z7—FHA) 1 1 146674-33450 | BEND, cooler outlet
16 | OV > (14) G60 2 2 24321-000600 | O-RING (1A) G60
17 | #4 b M12X30 4 4 26206-120302 | BOLT M12X30
18 | ATV G3/4 1 1 23894-060002 | HEXAGON PLUG G3/4
ARy Fxr 27X 1 1 1 23414-270000 | GASKET, copper 27X 1
19 | 797 PT1-1/4 1 1 23875-120000 | PLUG PT1-1/4
20 | RATZ Y M8 1 1 23887-180002 | HEXAGON PLUG M18
ARyFr 18X 1 1 1 23414-180000 | GASKET, copper 18X 1
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6N18(AL-V



HE21- 8 AH 8448 aReeatn &)
Fig.21-4 LUBRICATING OIL COOLER ASS'Y, cooling of IIline system
BE FR#%E844% / Land Engine Spec.

® B
Item W s A Quantity o E 5 Part Name
Part No
® ®
21 | RATST S M12 1 1 23887-120002 | HEXAGON PLUG M12
ARyFr 12X1 1 1 23414-120000 | GASKET, copper 12X 1
22 | OV % (1A) P55 2 2 24311-000550 | O-RING (1A) P55

26 | &l 2 2 137800-33390 | COVER

RoFxv 2 2 137800—-33380 | GASKET
Rk M10X25 4 4 26206-100252 | BOLT M10X25

2003. 2.20R 6N18(AL-V



TR21-4. & F B o H F 4 8 (IREAEEHR)
Fig.21-4 LUBRICATING OIL COOLER ASS'Y, cooling of I line system
BE FA#4E5 4% / Land Engine Spec.

MEMO
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TR22-1. FRHFEFRLE EERTSA305512)
LUBRICATING OIL PRESSURE REGULATING VALVE ASSY,

Fig.22-1

&@

priming line of low pressure type

A—

—TTTTR

O]
A-A
¥E 0 aE 5
ﬁ:lsn
Item o A Quantity Part No. Part Name

B W N e

W 0 N O o

11

& FRER)
WES

FiER
iz

$ v F 33X1
NETSZ T G1/8
@iy Fr 10X1
RNETSZ T M12

v Er 12X1

Oy r7 (14) G50
R+ MI0X 75

[ i G TS Sy

[ S S S VA S SO WY

146673-34152
146673-34180
146673-34540
146673-34160

23414-330000
23897-010002
23414-100000
23887-120002
23414-120000

24321-000500
26206-100752

BODY, pressure regulating valve
PRESSURE REGULATING VALVE
SPRING, valve

RETAINER, spring

GASKET, copper 33X1
HEXAGON PLUG G1/8
GASKET, copper 10X1
HEXAGON PLUG M12
GASKET, copper 12X1

0-RING (1A) G50
BOLT M10X75

2003. 2.20R
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HE220 BEARERHSE (BERIS(325510) X

Fig.22-2 LUBRICATING OIL PRESSURE REGULATING VALVE ASSYY,
priming line of high pressure type

IR{EEE 4 / Bell Mounting Coupling Spec.

& HE W E S Part Name

=]
Item| #F & Quantity Part No

1 | & GEER) 1 146673—34171 | BODY, pressure regulating valve
2 RER 1 135310-34030 PRESSURE REGULATING VALVE

3 | #i¥h 1 137603-52860 | SPRING, valve

4 | Th#wz 1 135410—-84310 | RETAINER, spring

5 | RERL 1 135410-84281 | ADJUSTING SCREW

6 | DTy M 1 26796-080002 | LOCK NUT M8

7 | BFv b 1 135410-84301 | CAP NUT

8 | #tyHr 22X1 1 23414-220000 | GASKET, copper 22X1

9 | EyFxyr 20X1 1 23414-200000 | GASKET, copper 20X1

2003. 2.20R 6N18(AL-V
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cLIBFEHE (VyFI14v)

LBURICATION OIL STRAINER, notich-wire type
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{1 E23-1.
Fig.23-1
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{FX23-1.

HRBCLBMLHE (VoFIAVE)

&

Fig.23-1 LUBRICATING OIL STRAINER ASS'Y, notich—wire type

Item W oa A K

¥ &
Quantity

BaE5
Part Ne

Part Name

1 | #EBEm LiasEk
2 | &=

Roxr

3 | tik=v 7

OV 7 (14) P53
NyFy
Vo
RNoFr#z
R b M10X35
& 10

W 3 O U

9 | &K (Bi#=y7)

10 | IEHARNL - MIO

v Ey 10X1

11 | TVAY b (VyFUL¥)

12 | RoFy (=VAVB)
13 | #ER&KET7T
—NT ¥ 8X1.2

RN LB — X8
14 | r—2R

15 | 7¥7%

16 | FL>752 M0

17 { OV (Fvyrr3z )

18 | OV (BF4)
19 | v F—F b

20 | Oy v”
21 | ¥R

22 | & 16

23 | #x (=VAUE)
24 | ¥y FFo b

25 | R

26 | Oy (14) P11
27 | FLotka®

DN DN = e e e e e e

[

S

2s
(2)
2)
(2)
@

DN DN W NN

NN DN DN DN

146673—-35011
139653-11641
138613-11660
146673-35251

24311-000530
148616-35130
148616-35140
146673-35440
26206-100352
22137100000

146673-35280
125600-02451
23414-100000
146673-35150

146673-35160
146673-35790
153672-59900

148616—35600
14861635530
148616-35550
148616-35580
148616—-35590

148616-35220
146673-35561
148616-35570
137600-71030
22137-160000

146673-35170
146673-35260
146673-35270
24311-000110
14667335291

BODY, lub. oil strainer
COVER

PACKING

SWITCH COCK

0-RING (1A) P53
PACKING

WASHER

GLAND, flange type
BOLT M10Xx35
WASHER 10

LABEL, switch cock
BOLT, stopper M10-
GASKET, copper 10X1
ELEMENT. noti-wire

GASKET, element
PLUG, air vent
SEAL WASHER 8X1.2

LUB. OIL STRAINER CASE ASS’Y
CASING

ADAPTER

PLUG, drain M10

0-RING, drain plug

0-RING, body
CENTER BOLT
0-RING
SPRING
WASHER 16

HOLDER, element
SLEEVE NUT
VALVE, rod type
O0-RING (1A) P11
DRAIN PIPE

2003. 2.20R
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HE2Se EEBCLBHE VoFoqvE 5
Fig.23-1 LUBRICATING OIL STRAINER ASS'Y, notich—wire type

- 0 ¥ E B&sE5 '
Item B &4 W Quantity Part No. Part Name

23414-200000 | GASKET, copper 20X1
146673-35710 NAME PLATE, strainer
26206-121002 | BOLT M12X100
26206-120302 | BOLT M12X30
24321-001050 | O-RING (1A) G105

28 | ity F 20X1
29 | = LE%GEIR

30 | A/ MI2X100
31 | FA b M12X30

32 | OV 2 (14) G105

N DN DN

i ?ﬁ'iﬁ S AT 5 1 .‘ ANASS,YsStr ne ,
33 | Z=m (L5 146673—-35403 | DRAIN OIL PAN, strainer
34 ARk M12X20 1 26206-120202 BOLT M12X20
35 | R+ M12X20 2 26206—-120202 BOLT M12X20
B BB Y 44 / Front side driving for separate spec.
33 | #m (ZLE 146673-35411 | DRAIN OIL PAN, strainer
34 AV b M16X25 1 26152-160252 BOLT M16X25
35 A+ M12X20 4 26206-120202 BOLT M12X20

2003. 2.20R 6N18(AL~V



3231, BEHBHoLFTEHE (VyFo4vE)
Fig.23-1 LUBRICATING OIL STRAINER ASS'Y, notich—-wire type

MEMO
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fTR23-2. BREAESECLELE BES 6

Fig.23-2 LBURICATION OIL STRAINER ASS'Y,
paper element type for turbo—charger

[RIEREEENL{E4% : Front side non-driving for separate spec.)

] h= e I
o T

4
Ul

@ (=)

(L
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TE23-2. BREEAEEHCLAGHE (BE)

&

Fig.23-2 LUBRICATING OIL STRAINER ASS'Y

paper element type for turbo—charger

[372REREh7 s Lt4¢ : Front side non—driving for separate spec.]

A : TR / Standard spec.

® :GL % / GL spec.

Item B & A& B

¥ =K
Quantity
®

Part Name

g LS
GERHEA)
HiEm - LssAk&kda
1 | #EmE LSERAk

2 |

NoFxr

k-

OY 7 (4D) P53
RNy

B&

Ry FUMz

~N O O W

8 | A4+ MI0X35
B4 10
9 %ﬁ(@&=yﬁ)

LAy MEE B
T LAy Mo (IR, GL)

10 | #¥—=
11 oy
12 | 7H#7%F

13 | BFZRLE

4|l OV (BVFHRNME)
15 | FL>F5 2 M0
rRL>F5 7

16 | OY 2 (4D) P10

17 | ¥ v 7 (GL)
18 | A/ h MI0X10

I1set

1s
(1
Q)]
¢)]

[ ST V)

2s

(2)
2
(2)

2
(2)
(2)

(2)

Pk ek ek ek ped

1set
1s
m
(1
m

— b= e et ek

3]

2s
(2)
(2)
2

2
(2

&)
)

(2)
2

752628-35012
746678-35011
152623-35113
152623-35103
139653-11641
138613-11660

152623-35400
24316-000530
148616-35130
148616-35140
146673-35440

26206-100352
22137-100000
148616-35260

133654-35420
146678-35420
148616-35530
152679-35220
148616-35550

152623-35560
152679-35570
148616-35580
146678-35840
24326-000100

146678-35830
26206-100102

LUB. OIL STRAINER ASS’Y,

for turbo—sharger

BODY ASS’Y, lub. oil strainer
BODY, lub. oil strainer
COVER

PACKING

SWITCH COCK
O-RING (4D) P53
PACKING

WASHER

GLAND, flange type

BOLT M10X35
WASHER 10
LABEL, switch cock

ELEMENT ASS’Y, paper
ELEMENT ASS’Y, paper GL
CASE

0-RING

CENTER BOLT

0-RING, center bolt
DRAIN PULG M10
DRAIN PULG

0-RING (4D) P10

CAP (GL)
BOLT M12X150

2003. 2.20R
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HE23 BOEEEEACLEAE GEE)

&

Fig.23-2 LUBRICATING OIL STRAINER ASS'Y

paper element type for turbo—charger

[#728ERE) 7 L4 : Front side non—driving for separate spec.]

% B
Item H & & Quantity %P:n; tgi\lo.% Part Name
® | ®
19 | =vAV T (WER) () (2) 133654-35540 | ELEMENT, paper type
20 | iZh 2 2 137600-71030 | SPRING
21 | & 16 2 (2) 22137-160000 | WASHER 16
22 | FLFpME 2s 2s 125613-35300 | RELIEF VALVE ASS’Y
23 | IE®FRL T MO0 1 1 125600-02451 | SET BOLT M10
iy Fr 10X1 1 1 23414-100000 | GASKET, copper 10X1
24 | BEREZKETSTY 2 2 146673—-35790 | PLUG, air vent
=T vy 8X1.2 2 2 153672-59900 | SEAL WASHER 8X1.2
25 | Bff& 1 1 146678-35850 | BRACKET
R+ MI2X170 1 1 26206-121702 | BOLT M12X170
BRI b 2 2 146673—35880 | BOLT
Ak MI2X16 2 2 26206-120162 | BOLT M12X16
AR+ M12X25 2 2 26206-120252 | BOLT M12X25
AV M12X40 2 2 26206-120402 | BOLT M12X40
26 | R+ M12X30 2 2 26206—-120302 | BOLT M12X30
27 | Rk M12X200 2 2 26206~-122002 | BOLT M12X200
28 | $&t% 1 1 152623-35450 | LEVEL
20 | 8K 1 1 146678—-35800 | LEVEL

2003. 2.20R
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TE23-2. BIEEARERBILRLE (BHE)

Fig.23-2 LUBRICATING OIL STRAINER ASS’Y
paper element type for turbo—charger

[aTEREESh4z L4, : Front side non—driving for separate spec.]

MEMO
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HE23-0 BRHEAEEHCLEGAE GBE &)

Fig.23-3 LBURICATION OIL STRAINER ASS'Y,
paper element type for turbo—charger

(ATEEERIHYLEHk : Front side driving for separate spec.)

o S

piiay:

g

mw
©® © @
LT ~=E

!k'
)7y -

M =11
EESEINNE |

2003. 2.20R 6N18(AL-V



{+Bg23-3.

B AEERCLEREE (EE)

Fig.23-3 LUBRICATING OIL STRAINER ASS'Y

[#1&BER 4L 4t4% : Front side driving for separate spec.]

A : E# 4% / Standard spec.

B : GL % / GL spec.

&

paper element type for turbo—charger

Item

B a4 B

B B
Quantity
@ ®

wna® 5
Part Neo

Part Name

> W

0 3 O

10

11
12
13

14
15
16

17

18

19
20

OV (4D) P53

Ny &
&

RyF MR
A/ b M10X35
B& 10

iR (Bl#=v )
DAL MO0
v 10X1

T LA MEE (38K)

T LA MEE (3B, 6L)
br—2=

oy

TESE

2 FZRNLB

QYUY (BvEZ&ANLE)
RLv» 757 M0
rRLvr757

OV ¥ (4D) P10

¥¥ v (GL)
A b M10X10
LAY b (BER)

ek pk el ek b

DN DD = =

Pk

2s
@
2
)]
)
(2)
2

(2

)]

S O VO U G W O vy

[ T A I e e

Pt

2s
(2)
(2)
)

(2)
2

&)
)

&)
&)
)

146673-35011
139653-11641
138613-11660
152623-35400
24316-000530

148616-35130
148616-35140
14667335440
26206-100352
22137-100000

148616-35260
125600-02451
23414-100000

133654-35420
146678-35420

148616-35530 -

152679-35220
148616-35550

152623-35560
15267935570
148616-35580
146678-35840
24326-000100

14667835830
26206-100102
133654-35540

BODY, lub. oil strainer
COVER

PACKING

SWITCH COCK

0-RING (4D) P53

PACKING

WASHER

GLAND, flange type
BOLT M10X35
WASHER 10

LABEL, switch cock
SET BOLT M10
GASKET, copper 10X1

ELEMENT ASS’Y, paper
ELEMENT ASS’Y, paper GL
CASE

0-RING

CENTER BOLT

0-RING, center bolt
DRAIN PULG M10
DRAIN PULG

0-RING (4D) P10

CAP (GL)
BOLT M12X150
ELEMENT, paper type

2003. 2.20R
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{E23-3.

BEBAERRCLRLE (BRI

&

Fig.23-3 LUBRICATING OIL STRAINER ASS’Y

paper element type for turbo—charger

[#1ERERS &Y 4E4E : Front side driving for separate spec.}

¥ =B
. =
Item W A & & Quantity %BPZ; tho.% Part Name
®
21 | i¥h 2 2 137600-71030 SPRING
22 | EE& 16 2 2 22137-160000 | WASHER 16
23 | BRKEETSTS 2 2 146673-35790 | PLUG, air vent
=T vy 8X1.2 2 2 153672-59900 | SEAL WASHER 8X1.2
24 | & 1 1 146683—-35010 | SPACER
AR b M12X160 2 2 26206-121602 | BOLT M12X160
R b M12X90 2 2 26206-120902 | BOLT M12X90
25 | OV v (1A) 6105 1 1 24321-001050 | 0-RING (1A) G105
26 | O (1A) P35 1 1 24311-000350 | O-RING (1A) P35
27 | #&#K 1 1 152623-35450 | LEVEL
28 | &%tk 1 1 146678—-35800 | LEVEL

2003. 2.20R
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fTR23-s. BIEEARBERCLAMHE (BHE)

Fig.23-3 LUBRICATING OIL STRAINER ASS'Y
paper element type for turbo—charger

[#&REEEN4 Y -4k : Front side driving for sepafate spec.])

MEMO

2003. 2.20R 6N18(AL-V



fR24-1. FEE A/ SRR / GF2E GaEb) &)

Fig.24-1 LBURICATING OIL BY-PASS STRAINER / GF2 TYPE,
centrifugal type

A ZE il {4+ # / Marine diesel oil spec.

2003. 2.20R 6N18(AL-V



X241

B/ AN /AR LEEEME / G2 GEiDR)

Fig.24—1 LUBRICATING OIL BY-PASS STRAlNER / GF2 TYPE, |
centrifugal type

A E ;8 { 4 / Marine diesel oil spec.

&

Ttem W& A& Qﬁnt i%y %P:?tgi\h% Part Name
NRANRRZ LS lset 41632—-005440 | BY-PASS STRAINER ASS’Y,

1 | &tk ¢)) —— | BODY
2 | A& ¢)) BEARING
3 | RFAY I (3 40000-013970 | SPRING PIN
4 | Av¥—} (2 40000—-013980 | INSERT
5 | oy (2) 40000-013990 | O-RING
6 | ST (1) VALVE
7 | XAV P )] 40000-014000 | GLAND, flange type
8 |ovrs (1) 40000-014010 | O-RING
9 | 757 ¢)) 40000-014020 | PLUG
10 | RZy KR 4) ———— | STUD BOLT
11| 2xerrn (1) 40000-014030 | SPINDLE
12 | T (1) WASHER
13 | ¥— (1) 40000-014040 | KEY
14 | e—FEF 4 (1) ROTOR BODY
15 | /XN (2) NOZZLE
16 | ~q47 (2) PIPE
17 | & —F 1) SUPPORT
18 | oy 1) SPLIT PIN
19 | 2&n (1) BEARING
20 [ Ccyv (1) 40000—-014050 | C-RING
21 |OYvY (1) 40000-014060 | O-RING

22 | B—F o R— (1) 40000-014070 | ROTOR COVER
23 | MiZhEs (1) 40000—-014080 | SPRING WASHER
24 | REF v b (1 40000—-014090 | HEXAGON NUT
25 | B - (1) —— | COVER
26 | AN 1) » BEARING
21 oV (1) 40000-014100 | O-RING
28 | S (4) WASHER
29 | IThEs @) SPRING WASHER
30 | AEFY (4) HEXAGON NUT
31 | 57 1) PLUG
32 | ¥RFry rUvvy (¢)) GASKET WASHER

2003. 2.20R
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fHE24-2 B ACSRCLBEE / GF2® Ebx) G

Fig.24-2 LBURICATING OIL BY-PASS STRAINER SYSTEM / GF2 TYPE,
centrifugal type

JERR{AE #1448 / Direct coupling spec.

L

N |

- i

;

A Y

I va
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FE24-2. BiEHAM/NRACLEEE / GR2E! EiDR)

&

Fig.24-2 LUBRICATING OIL BY-PASS STRAINER SYSTEM / GF2 TYPE,

centrifugal type

JEIRAERE T+ / Direct coupling spec.

Item

¥ &
Quantity

wm e E 5
Part No

Part Name

10
11

12
13
14
15

16

17

18

19

20

21

NRANRRZ LEE

NoFy
AR/ b M10X45
F v b MO

FR— b

AR M10X35
F >k M10
A+ M10X20
AR b M12X20

ERURVE
R b M12X30
Noxy

$E1R

=7 PT1/2

R— X7
»TEI/AR PTL/2
z2=3 PT1/2X15

HEWRE (RLRF Q)
HEEME (A 1XE B)
EHEHE (A 32F 0)
BRERL P 12
Eo¥xr 18X1

#HR—p 15X1
P+ MI12X35
RV TEEIR

i o T [T Y N N DN DN DN =

N = et e

w

X 24-1 2R
Refer to Fig.24-1
43400-001310
26206-100452
26706-100002

146673-35510
26206-100352
26706-100002
26206-100202
26206-120202

146674-01670
26206-120302
138673-01990
146673-35830

23163-040000
43600-023230
23112-040000
43551-001711

146673-39300
146673-39311
146673-39330
23857-120000
23414-180000

146673-39201
26206-120352
146673-07150

BY-PASS STRAINER

GASKET
BOLT M10X45
NUT M10

SUPPORT
BOLT M10X35
NUT M10
BOLT M10X20
BOLT M12X20

RETURN PIPE, lub oil
BOLT M12X30

GASKET

NAME PLATE

NIPPLE PT1/2
BALL VALVE

ELBOE PT1/2
UNION PT1/2X15

LUB. OIL PIPE, by-pass pipe A
LUB. OIL PIPE, by-pass pipe B
LUB. OIL PIPE, by—-pass pipe C
JOINT BOLT 12

GASKET, copper 18X1

SUPPORT 15X1
BOLT M12X35
NAME PLATE, valve

2003. 2.20R
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ftE24-5. MBHANARRCUBREE / GF2® ELR) &)

Fig.24-3 LBURICATING OIL BY-PASS STRAINER SYSTEM / GF2 TYPE,
centrifugal type

IR{RE#{T4% / Bell Mounting Coupling Spec.

-

S
I

2003. 2.20R 6N18(AL-V



X243,

B RO LREE / GR2E GEDL®) &)

Fig.24-3 LUBRICATING OIL BY-PASS STRAINER SYSTEM / GF2 TYPE,

centrifugal type

JRAE T4 / Bell Mounting Coupling Spec.

Item B & & B

¥ =
Quantity

B a5 g5
Part N

Part Name

1 | RARRZLEE

NoFs
R b M10X45
BfF&

[ V-

NoFv

R b M16X30
FH— b

RV b M10X20
gEiR

© 00 ~ OO u;

10 | =y 7V PTL/2
11 | K= N7
12 | HFBTAR PTL/2
13 | ==3 PT1/2X15

14 | HERT (A 12E)
15 | HHERL P 12
Fyxr 18X1

16 | ~ATEIR

e~ Y N

P D) =

1 24-1 2R
Refer to Fig.24—1
43400-001310
26206-100452
146673-35360

146673-01470
26152-160302
147673-35520

' 26206-100202

146673-35830

43600—-023230
23112-040000
43551-001711

146673—-39850
23857-120000
23414-180000
146673-07150

23163-040000 |

BY-PASS STRAINER

GASKET
BOLT M10X45
BRACKET

GASKET

BOLT M16X30
SUPPORT

BOLT M10X20
NAME PLATE

NIPPLE PT1/2
BALL VALVE
ELBOE PT1/2
UNION PT1/2X15

LUB. OIL PIPE, by-pass pipe
JOINT BOLT 12

GASKET, copper 18X1

NAME PLATE, valve

© 2003. 2.20R

6N18(AL-V



fHE25-1 M/ S/ SRCLEAE / ROCSE (EDH) &)

Fig.25-1 LUBRICATING OIL BY-PASS STRAINER / ROC5 TYPE,
centrifugal type

C E ;i { & / Heavy fuel oil spec.

2003. 2.20R 6N18(A)L-V



{251
Fig.25-1

EEH/ N /S RILESEHE / ROCSE! (EiDvzX)
LUBRICATING OIL BY-PASS STRAINER / ROC5 TYPE,

centrifugal type

C E ;& t ¥ / Heavy fuel oil spec.

&,

Item| ¥ & & 7F Q?anti%y %Pf;tgm% Part Name
FEBE AL SR USRHMEE 1set 153605-35200 | LUB. OIL BY-PASS STRAINER ASS’Y
1 | &tk (MEES) 1) ————— | LABEL, serial number
2 | ~anmry 1 BELL HOUSING
3 | Fyran— (1 NUT COVER
4 | "=y %7 b )] SHAFT, base
5 | JXn @ NUT, Jet
6 | BE )] BAFFLE TUBE
7 | R=r—g ¥ —} (1) 753605-35210 | PAPER INSERT
8 | 7y b 1 — | NUT
9 | oEn )] KNOB
10 | &tk (BXR) ¢)) LABEL, name & type
11 | BL8R )] LABEL, warning
12 | F—vrpv )] CAN, turbine
13 | HEhF )] PISTON, cut-off
14 | B—% (1) ROTOR
15 | & (=) (1) BASE, bell housing YANMAR brand
16 | IXhiRx )] RETAINER, spring
17 | AR—% (1) SPACER, retainer
18 | m—FEAE (1s) ROTOR SHAFT SUB-ASS’Y
19 | 757 )] PLUG, flush seal
20 { OY Y (m—%) )] 753605-35220 | O-RING, rotor
21 | OV (KRiEEL) (1) 753605-35230 | O-RING, base upper side
22 | OV (AR—F v b) 6} 753605-35250 | O-RING, cover nut
23 | OV (FEKTH) (1) 753605-35260 | O-RING, base lower side
24 | 7507 (1) 153605-35210 | CLAMP
25 | BV ) PIN, alignment
26 | AFY TV (1) 42430-015800 | SPRING PIN
27 | iFh 1) 42430-015810 | SPRING, compression

2003. 2.20R
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250 EHN(/SRoLEEE / ROCSE! (ED) (5

Fig.25-2 LBURICATING OIL BY-PASS STRAINER SYSTEM / ROC5 TYPE,
centrifugal type

PRSE—

T
o0
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{+XE25-2.

B H/ M /SATLEREE / ROCSE! (BIDR)

&

Fig.25-2 LUBRICATING OIL BY-PASS STRAINER SYSTEM / ROCS5 TYPE,
centrifugal type

@ : EfREESEEE / A : Direct Coupling Spec.

® : AEiEEE / _® : Bell Mounting Coupling Spec.
¥ =
fem| W & & B | emin | WEE S Part Name
1 | EEBmALRRZLE 1s 1s | f1 25-1 2/ | LUB. OIL BY-PASS STRAINER
Refer to Fig.25-1
2 | filsT 1 146678—-35990 | SIDE COVER
3 | Nyxr 1 146673-01470 | GASKET
4 | Bk MI6X30 4 4 26152-160302 | BOLT M16X30
5 | ¥R 1 1 146678-35981 | MOUNT
6 | NyFr F65X1.5 1 1 23438-065000 | GASKET, round 65X1.5
7 | ®AF MI12X25 4 4 26206-120252 | BOLT M12X25
8 | ¥&R—F A 1 1 146678-35971 SUPPORT A
9 Rk M12X30 2 2 26206-120302 | BOLT M12X30
10 | Ak M12X45 2 2 26206-120452 | BOLT M12X45
F v b M12 2 2 26706-120002 | NUT M12
11 | ¥#—F B 1 146678-35960 | SUPPORT B
12 | ¥F—F B 1 146678-35950 | SUPPORT B
13 | ¥R—F 1 146673-08110 | SUPPORT
F v b M2 1 26706—-120002 | NUT M12
14 | ®A b+ M12X30 2 2 26206-120302 | BOLT M12X30
F > b M12 2 2 26706-120002 | NUT M12
15 | ® b M12X25 1 1 26206-120252 | BOLT M12X25
16 | ¥R —+r C 2 2 146678-35930 | SUPPORT C
RV b M16X45 2 2 26152-160452 | BOLT M16X45
17 | ¥R—F D 2 146678—-35940 | SUPPORT D
18 | Ak M12X85 2 26206-120852 | BOLT M12X85
19 | Ak M12X35 2 2 26206-120352 | BOLT M12X35

2003. 2.20R

6N18(AL-V



FE25-2. BB/ ANM/SRCLBEE / ROCSE GERIDLF)

Fig.25-2 LUBRICATING OIL BY-PASS STRAINER SYSTEM / ROC5 TYPE,
centrifugal type

&

Item

B £
Quantity
®

BaEES
Part No

Part Name

20

21

22

23

24
25

26

BREFRL B
EBRME
vy 21X1
=97 PT1/2
R—=R’NVT 1/2

2=3Fy PT1/2X15
EEEE

2= M25XPF1/2
ERoxy 21X1

NNV T IR
Bk 0.6

= DN

| YRS

[V R —Y

146678-39960
146678-39970
23414-210000
23163-040000
43600-023230

43551-001711
146678-39980
43551-000201
23414-210000

146673-07150
22451-060000

PIPE JOINT BOLT
JOINT

GASKET, copper 21X1
NIPPLE PT1/2

BALL VALVE

UNION PT1/2X15

LUB. OIL PIPE

UNION M25XPF1/2
GASKET, copper 21X1

NAME PLATE, valve
WIRE 0.6

2003. 2.20R
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E25-2. FEBB/NA/RRLEREE / ROCE EDR)
Fig.25-2 LUBRICATING OIL BY-PASS STRAINER SYSTEM / ROC5 TYPE,
centrifugal type

MEMO

2003. 2.20R 6N18(A)L-V



FE25-s  FEH/ A/ SRCLBHM / FM200E GEDR) )

Fig.25-3 LUBRICATING OIL BY-PASS
STRAINER / FM200 TYPE, (centrifugal type)

10

11

13 __@

14 X15

16

Eesaelatatalsisarks

18

19

, ] HgAmAD
] - lm””‘é ~~~~~ > ““““‘<::] LUB.OIL

A INLET

- A
& TN N

MWigmmo o Wsou

OUTLET
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T 25-3.

BiEm N/ RSB / FM200E (GEiD3K)

&,

Fig.25-3 LUBRICATING OIL BY-PASS STRAINER / FM200 TYPE,

centrifugal type
o % B BEE5
Item GO Quantity Part Mo Part Name

BEM A N2 Z LB 1set 746673-35191 | LUB. OIL BY-PASS STRAINER ASS’Y
F¥200-21 LOZ L% 1 42430-006072 | LUB. OIL BY-PASS STRAINER
T ANF—FF 40— ASSY ' 1 BODY ASSEMBLY
TANF—FRT 4 — ¢)) BODY

3 |z REa (1 SPINDLE

4 |BR—r5F ¢)) CAOVE CLAMP

5 |mt— ASSY (6)) COVER ASSEMBLY

6 |[HA—F b 6} COVER NUT

7 oy 2) 753605-35420 | O-RING, cover nut

8 |Hs— ¢)) COVER

9 |m—# AssyY (1 ROTER ASSEMBLY

10 |m—ZH—F v b (¢)) ROTER COVER NUT

11 {RF7F—F1—F ¢)) STIFFNER PLATE

12 | "7V T Fa—T ¢} BERAING TUBE

13 |RF#Y FFa—T (1) STAND TUBE

14 [m—F B — (¢)) ROTOR COVER

15 [R—rt— g 2 ¥—} 1) 753605-35451 | PAPER INSERT

16 |4y—2V o7 ¢)) CIRCLIP

17 |0V > (u—# ASSY) ¢)) 753605-35410 | O-RING, rotor assembly

18 |m—FHF 14— (1s) ROTOR BODY

19 | X0 ¢)) BNOZZLE

20 OV > Y (FAF—FF 1) ¢)) 753605-35430 | O-RING, filter body

21 |y rATAATEY (¢)) , CUT OFF VALVE KIT

22 |75 SHRTy b n 753605-35440 | FLANGE GASKET

23 |HA b M12X35 4 26206-120352 | BOLT M12X35
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HE26. BEEY—ERAyMEE &)
Fig.26 LBURICATING OIL THERMOSTAT ASS'Y
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KHE26. BEMY—TER Sy &)
Fig.26 LUBRICATING OIL THERMOSTAT ASS’Y

Item B & & W

¥ B
Quantity

BaES
Part No

Part Name

A& (F—ERXF v B)
X hyv

=RV SV

iXh

EREDE

(5 B N R

Mgt

B:S

OU v (1A) G65
AN b M10X25

10 | WERL b

O 00 N o

11 | lkHF o b M6
12 | £F v b

13 | SNy Fr 16X1
14 |

15 | 88k (F—ERXF v })
DRSS

16 | Ny Fv

17 | R b M12X30

18 | BEWI —F A RRE

19 | ®BRTT T 40
20 | RNy Fv

21 | AW M12X35

22 | A/ b MI2X30

23 | A b M12X100

24 | OV 7 (1A) G60
25 | RATT S M12
v Fy 12X1

- U1 b= O = DN = =t [l T e el el Pt pomd et ek et

N N N

[y

146673-38101
141616-38110
141616-38210
141616-38140
22272-000100

141616-38150
141616-38120
24321-000650
26206-100252
141616-38130

26772-160002
139653—-34090
23414-160000
137600-64260

141616-38260
137900-91451
146673-38110
26206-120302
146673-38500

43330-002530
43400-004000
26206-120352
26206-120302
26206-121002

24321-000600
23887-120002
23414-120000

BODY, thermostat
PISTON

ELEMENT

SPRING

RETAINING RING, E type

CONICAL SPRING
COVER

0-RING (1A) G65
BOLT M10X 25
ADJUSTING BOLT

LOCK NUT M16

CAP NUT

GASKET, copper 16X1
WASHER

LABEL, thermostat

RIVET

GASKET

BOLT M12X30

BY-PASS PIPE, lub. o0il cooler

FLANGE, spectacle type
GASKET

BOLT M12X35

BOLT M12X30

BOLT M12X100

0-RING (1A) G60
PLUG M12
GASKET, copper 12X1

2003. 2.20R
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Fig.27-1 DIP STICK ASS'Y

P——
)
] ‘]ﬂ
—
ey

38 & KA ' B
Commo Bed Side

i
i
@ : EREELHELE / ® : Direct Coupling Spec.

® : REEFELE /_® : Bell Mounting Coupling Spec.

¥ & o
Ttem W oRm A& H Quantity %PZ; tgi\lo.% Part Name
oy

B 1s 41632-010200 | DIP STICK ASS’Y
B 1s 41632-009090 | DIP STICK ASS’Y
1 | waks ¢)) 41632-01020A | pIP STICK
B (1 41632-00909A | DIP STICK
2 | ohH (1) ¢)) 41632-500500 | GRIP
3 |oyrZ (14 p7 1 1 24311-000070 | 0-RING (1A) P7
o 3w | 1s 1s 41632-500430 | PROTECTION COVER ASS’Y
4 | REE 6)) (1 41632-001790 | PROTECTION COVER
RBHIT X )] )] 41632-500510 | HOLDER
6 | oy Fr 18X1 1 1 23414-180000 | GASKET, copper 18X1

2003. 2.20R 6N18(AL-V






272 BREESICEHOLE (REEBLE)

&,

Fig.27-2 DIP STICK & OIL FILLER ASS'Y, bell mounting coupling spec.

_®
[
Dy
)
12
®

Item

¥ B
Quantity

~N O O W DN

10
11

12
13
14

15
16
17

M, B
21BNt um
PENL L PN
A d
F b M16X35
BE& 16
M OoAE
Ny Fv
NETAERL b M8X25
S vFr 8X1
A ¥
Ryxr (k)
elOosi
Ryxr (F)

Liiiils daw
B

DAFH

OV Y7 (1a) P7
5 Tt o
B
RBEERZ
v EL 18X1

Is
&
6

™

I T "I PR R T N

1s
(1)
(1)

1s
(1
1)

' 146673-01390

146673-01430
146673-01411
26152-160352
22137-160000
153605-09401
14261303541
26450-080252
23414080000
13231003080
13790009420
138613—-09410
137900-09430

153605-34850
153605—-3485A
41632-500500
24311-000070
41632-500480
41632-001840
41632-500510
23414180000

SIDE COVER ASS’Y
CYLINDER SIDE COVER
GASKET

BOLT M16X35

WASHER 16

BODY, oil filler
GASKET

HEXAGON SOCKET HEAD BOLT M8X25
GASKET, copper 8X1
FILTER

GASKE, upper

CAP, oil filler |
GASKE, lower

DIP STICK ASS’Y

DIP STICK

GRIP

0-RING (14) PT7
PROTECTION COVER ASS’Y
PROTECTION COVER
HOLDER

GASKET, copper 18X1

2003.
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28, BAMESRL T E-AUEHE CEBER) )

Fig.28 FUEL INJECTION PUMP PINION FEED OIL PIPE,
heavy fuel oil spec.

¥ = BaEF
Iten H &R 4 Quantity Part No. Part Name
B 6s 147643-39621 | FLOW CONTROL VALVE ASS’Y
1 | & (HEFER) (6) 147643-39600 | BODY, flow control valve
2 | MERER ‘ (6) 125310-39411 | FLOW CONTROL VALVE
3 | Fobh M6 (6) 26716-060002 | NUT M&
4 | ERyFYy 6X1 (12) 23414-060000 | GASKET, copper 6X1
5 | &7 b (6) 125310-39420 | CAP NUT
OV 7 (1A) P9 6) 24311-000090 | O0-RING (1A) P9
7 | Evxr 12X1 12 23414-120000 | GASKET, copper 12X1
8 | HEME (F=4) 6 146673—-39795 | LUB. OIL PIPE, pinion
/IR M6X8 6 26557—060082 | SCREW M6X8
10 | v % 6X1 6 23414-060000 | GASKET, copper 6X1
11 | BEFERL - 6 6 23857-060000 | PIPE JOINT BOLT 6
12 | 8 vxr 12X1 12 23414-120000 | GASKET, copper 12X1

2003. 2.20R
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fTE28. MPESRLT E4VEHE (CEMmIRKR)

Fig.28 FUEL INJECTION PUMP PINION FEED OIL PIPE,
heavy fuel oil spec.
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2. BMEBELEE

Fig.29-1 LUBRICATING OIL PIPE SYSTEM

Gauge board

#EikRAEH ARAVF
-~ Pressure switch

for trio

L

754s>/fﬁ*|&ﬂm
EhRs9F

Pressure switch
W for priming

Hi+
Govemoi

_— XIE, #EA I
, Common bed sump tank I: '

— +# or engine oil pan
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W29, B % E

Fig.29-1 LUBRICATING OIL PIPE SYSTEM

Direct Coupling Spec.

® : [RAELELE /_® : Bell Mounting Coupling Spec.

% =
Item H & 4 W Quantity %P% 5 Part Name
art No.
@
1 | EEwmeE B 1 146673-39080 | LUBRICATING OIL PIPE B,
FEEBEER~RT) common bed ~ pump
HEME 1 146673-39100 | LUBRICATING OIL PIPE,
(FANR~FEF) oil pan ~ pump
2 | NyFxr 1 23438-065000 | GASKET
R+ M12X30 4 26206-120302 | BOLT M12X30
BT UT 1 146673-39120 | FLANGE, quadrate
Ny F 1 138673—01990 | GASKET
OV 2 (1A) P60 1 24311-000600 | O-RING (1A) P60
A b M12X55 4 26206—-120552 | BOLT M12X55
F v b Mi2 4 26706—-120002 | NUT Mi2
3 | HmEMmE A 1 146673-39072 | LUBRICATING OIL PIPE A,
(EFBEE~RT) common bed ~ pump
4 | NoFr 1 43400-003170 | GASKET
AR b M12X45 4 26206—-120452 | BOLT M12X45
F > b Mi2 4 26706-120002 | NUT M12
5 | Noxr 1 1 . 1562673-39160 | GASKET
AR/ b M12X25 3 3 26206-120252 | BOLT M12X25
6 | HEMR A lset | 1set | £FX 20 £ | LUBRICATING OIL PUMP ASS’Y
Refer to Fig.20
7 | RUF (BHBAOD) 1 1 146673-39411 | BEND, cooler inlet
NATTY 6l/2 1 23897-040002 | PLUG G1/2
Hv Xy 21X1 23414-210000 | GASKET, copper 21X1

2003. 2.20R
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<+ B429-1.

HEHEEE

14

15

16

17

18

iﬁ?%wﬁ‘ (NZ61BUH < F)
HEIFWE (PSCRYF)

BRERNV P
ARvFr 8X1
BERERLE 6
ERoFr 12X 1

ERMERES A

-

N = DD

1set

Fig.29-1 LUBRICATING OIL PIPE SYSTEM
¥ =
R =]
Item O 4 B Quantity %BP;; tgi\lo,% Part Name
®
8 | BT Y 1 1 146673-39430 | SPECTACLE FLANGE
Roxy 2 2 152673-39160 GASKET
AR bd M12X35 1 1 26206~-120352 BOLT M12X35
AV M12X40 2 2 26206-120402 | BOLT M12Xx40
9 OV 7 (14) G60 1 1 24321-000600 0-RING (1A) G60
R+ M12X30 4 4 26206-120302 | BOLT M12X30
10 | EEHmEHIRLE lset | lset A 21 B8 | LUBRICATING OIL COOLER ASS’Y
Refer to Fig.21
11 | EEmy—E X%y MEHE l1set | lset £ 26 R LUBRICATING OIL THERMOSTAT ASS’Y
Refer to Fig.26
12 | EEBms LEadE iset | 1set | fFX 23-1 M | LUBRICATING OIL STRAINER ASS’Y
Refer to Fig.23—1
13 | =REEELHE 1set | 1set | #TE0 29-5 B | AIR VENT PIPE ASS’Y,
(RS Refer to Fig.29-5 | lubricating oil cooler

146673-39370
146676-39370

P et

101147-59810
23414~-080000
23857-060000
23414-120000

DN = DN

15 20 28
Refer to Fig.20

1set

BEENE 1 1 146673-39351
(ERER~EE)

FHR - 12X1 2 2 151605-39540

A b M12X40 1 1 26206-120402

LUBRICATING OIL PIPE, NZ61 type governer
LUBRICATING OIL PIPE, PSG type governer

PIPE JOINT BOLT
GASKET, copper 8X 1
PIPE JOINT BOLT 6
GASKET, copper 12X 1

LUBRICATING OIL PRESSURE VALVE ASS’Y

LUBRICATING OIL PIPE,
pressure valve ~ main pipe
SUPPORT 12X1

BOLT M12X40

2003.

2.20R

6N18(AL-V



+E429-1.

BEREEE

Fig.29-1 LUBRICATING OIL PIPE SYSTEM
¥ E
o = =
It = 3 Quantity 5w EF
em B & 4 Part No Part Name
®
19 | =2=2> 12 1 1 23831-120000 " | UNION 12
@Rvxr 18X 1 1 1 23414-180000 | GASKET, copper 18X 1
20 | 2=F> 15 1 1 23831-150000 UNION 15
SRy Fr 20X 1 1 1 23414-200000 GASKET, copper 20X 1
21 | BRAEEENELE 1set | 1set |fFE 29-2,3 M| LUBRICATING OIL PIPE, turbo-charger
Refer to Fig.29-2,3
22 | BB ULEAM (GERHE) | lset | Iset |1 23-2,3 Z | LUBRICATING OIL STRAINER, turbo-charger
Refer to Fig.23-2,3
23 | HEEWmELE LUBRICATING OIL PIPE ASS’Y
RANRZZ LS GP-28H 1set | lset | £FX 29-4 ZFR | FOR BY-PASS STRAINER GF-2 TYPE
NARZR - L5 ROC-5%/8 | 1set | 1set | Refer to Fig.29—4 | FOR BY-PASS STRAINER ROC-5 TYPE
24 | N NRRZ LEBHE BY-PASS STRAINER ASS’Y
GF-2% lset | lset | fIX 24-1 &8 | GF-2 TYPE
Refer to Fig.24-1
ROC-5RU 1set | lset | £ 25-1 ZF | ROC-5 TYPE
Refer to Fig.25~1
_____ B M T3 A _ s¢ ,
25 | BEMENHE 1 1 146676-39381 | PRESSURE GAUGE PIPE
wEhik® 2 2 146673-91950 | SUPPORT
A/ b M8X20 2 2 26206-080202 | BOLT M8X20
Fo b M8 2 2 26706-080002 NUT M8
26 | =— RKARLT 1 1 43600-030772 NEEDLE VALVE
ElvFr 12X 1 2 2 23414-120000 | GASKET, copper 12X 1
27 | EEMELE 1set | 1set | {1 29-6 ZH& | LUBRICATING OIL PIPE ASS’Y,
(ZBEHR 4 vF) Refer to Fig.29-6 | pressure differential gauge switch
28 | EEMELE 1set | 1set | X 29-7 & | LUBRICATING OIL PIPE ASS’Y,
(Fo74 IV THR) Refer to Fig.29-7 | priming system
29 | EEmEYFLHE 1set | lset | fFE 29-8 £ | LUBRICATING OIL PIPE ASS'Y,

@wn v ~FEBERIRYVT $v7)

Refer to Fig.29-8

o0il pan ~ common bed sump tank

2003.

2.20R

6N18(AL-V



329 BREAEBHERE FTHBHLLLE )

Fig.29-2 LBURICATING OIL PIPE SYSTEM, turbo—charger
(front side non—driving for separate spec.)
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HE20, BREEESHETEE @HEDaLEE &
Fig.29-2 LUBRICATING OIL PIPE SYSTEM, turbo—charger

® : RH133-Y type, 6N18(A)L-DV/-UV/-SV/ 6N18AL-HV engine .spec.

. ® : RH143-Y type. 6N18AL-EV engine spec.

(front side non—driving for separate spec.)

Item

% B
Quantity
® | ®

" aEF
Part No.

Part Name

00 1 O O

10
11
12

13
14
15
16

17

18

B EARST
AP Vg

A/ M8X50
NATZ T M6
v Fr 16X1

EAE
BERsR
NRoFr T=1.0
BES LT
HEEWE A

EEWE B
NoFyw
RV b M12X40
HEWE C
HEWME C

HERE D 8
HEWE D 448
2=z PT1/2X15
AL v THiILR

BT HIT/HR PF1/2
HRMEE D

HEMRE D

BHERL T 15
@y Er 20X1
a=#r 15

Ry F Y 20X1

e i e T DN DN WD =

= o DN

1s

)
(D
1
(D

= N

DN DN W e

[ G VA G R O VAU S Y

[—y

1s
2
(1)
(D

(L

— = DN

14667639553
146673-35611
26206—080502
23887-160002
23414-160000

146673-91444
139653-91170
43400-005640
146673-59940
14667839610

14667839620
153803-39140
26206-120402
146678-39640
146678-39850

146678-39810
146678-39820
43551-001711
138623-39200
23112-040000
146678-39650
146678-39860

23857-150000
23414-200000
23831-150000
23414-200000

LUB. OIL PATHWAY
GASKET

BOLT M8X50

PLUG M16

GASKET, copper 16X1

PRESSURE GAUGE
CONNECTOR

GASKET T=1.0

NEEDLE VALVE
LUBRICATING OIL PIPE A

LUBRICATING OIL PIPE B
GASKET

BOLT M12X40
LUBRICATING OIL PIPE C
LUBRICATING OIL PIPE C

LUBRICATING OIL PIPE D ASS’Y
LUBRICATING OIL PIPE D ASS’Y
UNION PT1/2X15

CHECK VALVE, swing

ELBO¥ PF1/2

LUBRICATING OIL PIPE D
LUBRICATING OIL PIPE D

PIPE JOINT BOLT 15
GASKET, copper 20X1
UNION 15

GASKET, copper 20X1

2003. 2.20R
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HE29- BREAEENEEE GrEEHsLLE &)

Fig.29-2 LUBRICATING OIL PIPE SYSTEM, turbé—charger
(front side non—driving for separate spec.)

% B
Item W & A Quantity %Pi thQ% Part Name
® | ®

19 | ¥R —F A 1 1 146676-39651 SUPPORT A
20 | R+ MI2X35 1 1 26206-120352 | BOLT M12X35
21 | BHZ 1 1 137606-59450 | PIPE HOLDER

R b M8X35 1 1 26206-080352 | BOLT M8X35

FTo kM8 1 1 26706-080002 | NUT M8
22 | BEMEIHE 1 1 146676-39700 | PRESSURE GAUGE PIPE, lub. oil
23 | =—FArnT 1 1 43600-030772 | NEEDLE VALVE

EivEr 12X1 2 2 23414-120000 | GASKET, copper 12X1

24
25

BHE
BRFERLVE 10
FERvFr 16X1

146678-39700
23857-100000
23414-160000

PIPE JPINT BPLT 10
GASKET, copper 16X1

2003. 2.20R

6N18(AL-V



TX29-2. BHREAEHEHEEE (RIHEBLZLLRR)
Fig.29-2 LUBRICATING OIL PIPE SYSTEM, turbo—charger
(front side non—driving for separate spec.)

MEMO

2003. 2.20R 6N18(AL-V



fTE20-c. BREAEBREEE GIRERHYLE &)

Fig.29-3 LBURICATING OIL PIPE SYSTEM, turbo—charger
(front side driving for separate spec.)

g \or__ot;-jo b AN A
T cum ' N Qb_y —

®@ ©e °
T LGNS ® ® _-J

\

o ol Jeos] [ o ] o-‘L Q
o'l;’ {
r— o o:'fl .
(ﬂ’ ig JanY l_!
\
(D = 3 [] i
= : [ O
(Te) [—— N
\J = = & & & = &
S I
N
p— °
()
r—

J:;)IOO“
1N
©

-

F

l

oL 4

\ o]

o

D

6N18(AL-V

2003. 2.20R

i
X
F-—
]
]




HE29: BREEEEHEEE GIEBBLULE &)
Fig.29-3 LUBRICATING OIL PIPE SYSTEM, turbo—charger

(front side driving for separate spec.)

A : RH133-Y tvpe, 6N18(A)L-DV/-UV/-SV/ 6N18AL-HV engine .spec.

®) : RH143-Y type, 6N18AL-EV engine spec.

Item B & &

% =
Quantity

®

wmaEE
Part Ne

Part Name

1 | EEmESRT
Roxr

A+ M8X50
RETZ T M6
Sy xr 16X1

EAEH
BEHE&R
NyFxr 1=1.0
6 BEALT

7 | OV 2 (1A) P28
A+ M10X22
HEREME A
HEIFWME B
TEEME B

10 | & —F 20X1
A b MI2X45
11 | & —F 20X1
R+ M12X55
F ok M12
& 12

12 | ##—1 20%1
13 | |+ M16X50
4 16

e e e DN DN W =
e e S e S DN DN W b

Pt Rt DN R
DN -

bt = N = DN
b = N = DN

Pk i
[y

146676-39553
146673-35611
26206-080502
23887-160002
23414-160000

146673-91444
139653-91170
43400-005640
146673-59940

24311-000280
26206-100222
146683-39501
146683-39581
146683-39511

146683-39271
26206-120452
146683-39271
26206-120552
26706-120002
22137-120000

146683-39521
26152-160502
22137-160000

LUB. OIL PATHWAY
GASKET

BOLT M8X50

PLUG M16

GASKET, copper 16X1

PRESSURE GAUGE
CONNECTOR
GASKET T=1.0
NEEDLE VALVE

0-RING (1A) P28

BOLT M10X22
LUBRICATING OIL PIPE A
LUBRICATING OIL PIPE B
LUBRICATING OIL PIPE B

SUPPORT 20X1
BOLT M12X45
SUPPORT 20X1
BOLT M12X55
NUT M12
WASHER 12

SUPPORT 20X1
BOLT M16X50
WASHER 16

2003. 2.20R

6N18(AL-V



20 BREAEEREEE GEEBsYLE &)

Fig.29-3 LUBRICATING OIL PIPE SYSTEM, turbo—charger
(front side driving for separate spec.)

¥ B
Item W s A Quantity %ﬁpi tﬁNo.% Part Name
®
HEEWE D 4 1s 146678-39880 | LUBRICATING OIL PIPE D ASS’Y
HEIEWE D 48 1s 146678-39870 | LUBRICATING OIL PIPE D ASS’Y
14 | ==%> PT1/2%20 (1 6)) 43551-000301 | UNION PT1/2X20
15 | A v 7#ikF 1 1 138623-39200 | CHECK VALVE, swing
16 | BTHFT=LE PF1/2 (1 )] 23112-040000 | ELBOW PF1/2
17 | ==2v PT1/2X15 1 ¢)) 43551-001711 | UNION PT1/2X15
18 | EHEMWE D ¢)) 146678-39650 | LUBRICATING OIL PIPE D
EHERBE D )] 146678-39860 | LUBRICATING OIL PIPE D
19 | BHEFELE 15 1 1 23857-150000 | PIPE JOINT BOLT 15
@Ry Fy 20X1 2 2 23414-200000 { GASKET, copper 20X1
20 | FEIEMESFE 1 1 146676-39700 | PRESSURE GAUGE PIPE, lub. oil
21 | =— kAT 1 1 43600-030772 | NEEDLE VALVE
Ry Fxr 12X1 2 2 23414-120000 | GASKET, copper 12X1

2003. 2.20R
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{TEI29-3. BHREABEHEEE (FIEESHY L)
Fig.29-3 LUBRICATING OIL PIPE SYSTEM, turbo—-charger
(front side driving for separate spec.)

MEMO
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Fig.29-4 LBURICATING OIL PIPE SYSTEM, by—-pass strainer
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INANRZLBREEHEEE

&

Fig.29-4 LUBRICATING OIL PIPE SYSTEM, by—pass strainer

@ : GF-2 & A E i# Bl &R BR B Y H #R
@ : GF-2 type, Marine diesel oil, Front side driving for separate spec.
®:RoC-5% {E H H MESEESHYHE
® : ROC-5 type, Heavy fuel oil, Front side driving for separate spec.
©:ROC-5% {E & H BI SR BR B Ax L £ %%
© : ROGC-5 type, Heavy fuel oll, Front side non—driving for separate spec.
¥ E
. |=3
Item W & 4 Quantity %SP:; tho.% Part Name
®|®| O
1 | =v7n PT1/2 1 1 1 23163-040000 NIPPLE PT1/2
2 R—=R’NT 1/2 1 1 1 43600-023230 BALL VALVE 1/2
3 | BFTHIT /AR PTL/2 1 1 1 23112-040000 | ELBOW PT1/2
4 | ==2F PT1/2X15 1 1 1 43551-001711 UNION PT1/2X15
5 | EBEME A 1 1 146674-39551 | LUBRICATING OIL PIPE A
6 | HEME B 146674-39560 | LUBRICATING OIL PIPE B
HEHE B 1 146674-39570 { LUBRICATING OIL PIPE B
HEEWHE A 146673-39300 | LUBRICATING OIL PIPE A
HEHE B 146673-39311 | LUBRICATING OIL PIPE B
HEME (ROC-5A0) 146673-39200 | LUBRICATING OIL PIPE, ROC-5 inlet
10 | BHFERL P 12 1 23857-120000 | PIPE JOINT BOLT 12
¥ 18X1 2 23414-180000 | GASKET, copper 18X1
11 | = =3 M25XPF1/2 1 1 43551-000201 | UNION M25XPF1/2
EHRoFr 21X1 1 23414-210000 | GASKET, copper 21X1
12 | ¥R —F 1 1 146674-39540 SUPPORT
R+ M12X30 1 1 26206-120302 BOLT M12X30
13 | ¥R —F 2 2 146678-39771 | SUPPORT
B b MI2X35 2 2 26206-120352 BOLT Mi2X35

2003. 2.20R
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HE29-0 SR BRI EEE &)
Fig.29-4 LUBRICATING OIL PIPE SYSTEM, by—pass strainer

Refer to Fig.25—1

¥ E
. =
Item B s & B Quantity %BP:; tho.% Part Name
®|B®|0

14 | ¥R —p 15X1 6 6 146673—-39201 | SUPPORT 20X 1

A+ M12X45 3 3 26206-120452 | BOLT M12X45

F > b Mi2 3 3 26706—-120002 | NUT M12
15 HFR— b 16X1 6 146673—-39201 SUPPORT 20X1

R+ M12X35 3 26206-120352 | BOLT M12X35
16 | ST EER 1 1 1 146673-07150 | NAME PLATE, valve
17 | GF—2B R4 RXZ LER 1s £ 24-1 BB | GF-2 type by-pass strainer

Refer to Fig.24-1

18 | ROC-5BI A NRZ L3 1s 1s | £ 25-1 £ | ROC-5 type by-pass strainer

2003. 2.20R
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HE20s ZEKEE (EEEAND O
Fig.29-5 AIR VENT PIPE, lubricating oil cooler

o ¥ E R EFT
Item oW & Quantity Part No Part Name

1| Zegipx A 1 146673-39930 | AIR VENT PIPE A,

(EBRmeHE) lubricating oil cooler
2 | =XikEE B 1 146673-39940 | AIR VENT PIPE B,
(EEmsHR) lubricating oil cooler
3 | &8 —F 4x1 4 153605-49920 | SUPPORT 4X1
F kb M12X35 2 26206-120352 | BOLT M12X35
4 | =—FKAn LT 1 43600—-037560 | NEEDLE VALVE
ERoxy 12X1 2 23414-120000 | GASKET, copper 12X1
BEESEK (Fx0) 1 146673-33701 | CAUTION PLATE, japanese
TE#EER EX) 1 146673-33711 | CAUTION PLATE, english

2003. 2.20R 6N18(AL-V



HE29- B E R E EEHRYF) OB
Fig.29-6 LUBRICATING OIL PIPE SYSTEM,
lub. oil pressure differential gauge switch

L

e

B T R R

[ —

v

|

st

: pEIH
|

:

o ¥ = BaEEF
Item ® & 4 Quantity Part No. Part Name

146673-39394 | LUBRICATIIN OIL PIPE, strainer inlet
146673-39403 LUBRICATIIN OIL PIPE, strainer outlet
43600—-030772 | NEEDLE VALVE

23414-120000 | GASKET, copper 12X1

1| EmwE (ZLEAD)
2 | EEmE (ZLBHA)
3 | =— RS
EvFy 12X1

[ S

2003. 2.20R 6N18(A)L-V



{1 29-s.

HIE M E & B (EEFTR4YTF)

&

Fig.29-6 LUBRICATING OIL PIPE SYSTEM, |
lub. oil pressure differential gauge switch

Item %&!Z%

% B

Quantity

oA E S
Part No.

Part Name

4| EERH (Ra T

S5 | Zppv—1
R+ M8X 30
E®HTF v b M8
& 8

BT®T /&R PT1/4
a=73 PT1/4-M14
=H#F

2=%v 6

Sy FL 12X1

© 0 N O

10 | ¥&®—b
AL b M12X22

11 | FR b=y s{4E
=— KA 7
Y4 v b M14-PF1/4
FAuryF 10
ANBETZ T Gl/4
gy Fr 13X1

12 | A4 v FER

DN DN DO

~ = et s DN

1s
(1
)]
1)
(1)
o))

42130-015210

147673-39920
26206-080302
26796-080002
22117-080000

23112-020007
43551-001541
43580-015940
23831-060000
23414-120000

146673-86450
26206-120222

T000A-0040A0
43600-006951
43570-006151
23418-100000
23894020002
23414-130000

42221-014580

PRESSURE DIFFERENTIAL GAUGE SWITCH,
with switch

RUBBEER SHEET

BOLT M8X30

LOCK NUT M8

WASHER 8

ELBOW PT1/4

UNION PT1/4-M14
3-WAY JOINT

UNION 6

GASKET, copper 12X1

SUPPORT
BOLT Mi2X22

TEST COCK ASS’Y
NEEDLE VALVE

SOCKET M14-PF1/4
GASKET, nylon 10
PLUG G1/4

GASKET, copper 13X1

NAME PLATE, switch

2003. 2.20R

6N18(AL-V



HE29 BEEE TSI oEE) ()
Fig.29-7 LUBRICATING OIL PIIPE, priming system

- % E o EEE
Item H & 4 ® Quantity Part No Part Name

1| EmanE 1 43711-087780 | LUBRICATING OIL PIPE,
(FEBBE~T VI E V) common bed ~ priming pump
2 | Ryxr 1 23438-025000 | GASKET
ANk M10X30 4 26206-100302 | BOLT M10X<30

43331-00 0 050 | FLANGE, square 44.2
141616-39220 | GASKET
26206-120452 | BOLT M12X45
26206-120802 BOLT M12 X80
26706-120002 | NUT M12

3 | ATVT Y 4.2
RNyxy
F b M12X45
Rk M12X80
JF v b M12

DN DN e

2005. 3.16R 6N18(AL-V



FTH29-7. BEHBE(TSAIVTEE)

&

Fig.29-7 LUBRICATING OIL PIIPE, priming system

a % = 0 EE
Item W & & Quantity Part No. Part Name
4 _RyR 1 43560—-009250 BEND
5 NyFx 1 146673-39490 GASKET
AUk M8X35 2 26206—-080352 BOLT M8X 35
Ak M8X65 2 26206—080652 BOLT M8X65
JF < b M8 4 26706—-080002 NUT M8
6 | NyFv 146673-39490 | GASKET
B+ M8X35 4 26206—-080352 | BOLT M8 X35
F > b M8 4 26706-080002 NUT M8
7 | EHERE 1 43711-086291 | LUBRICATING OIL PIPE,
VAV ZEVZAN WA u ) priming pump outlet
8 | Ly 7RIy 208 1 23281-020032 | FLEX CAP 20S
mEmELE | 746673-30171 | LUBRICATING OIL PIPE ASS'Y,
 IIA 3RS b bprining syster
9 | EIEHISIAIVIE 1 146673-39661 | LUBRICATING OIL PRIMING PIPE,
10 | OV v (1) G40 24321-000400 | O-RING (1A) G40
ALk MI2X25 2 26206-120252 | BOLT M12X25
11 | 8-} 1 146673-39621 | SUPPORT
AL M12X20 1 26206-120202 BOLT M12X20
EOLED 1 153605-59400 SUPPORT
AL b M10X35 1 26206-100352 BOLT M10X 35
12 | EEMFAERLHE lset X 22-1 ZF | LUBRICATING OIL PRESSURE REGULATING
Refer to Fig.22—-1 | VALVE ASS’Y
13 | EEWMTIAIVIRVT (B RE ) LUBRICATING OIL PRIMING PUMP

E—FRART IV
ABB#ElE=—4#
L
VAU RHBE—FF
V-4

(Parts for exchange)

24107-062030
24107-062020
24105-062020
24107-062020

— = i

BEARING FOR MOTOR
at Motor maker by ABB company

n

at Motor maker by SIEMENS company

n

2005. 3.16R
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(29 BMEREYE
Fig.29-8 LUBRICATING OIL RETURN PIIPE

No.23Uvy No.13U>4

No.6IUVY

Item %‘B b 4

¥ E
Quantity

1 | ZF#=F 1 43570-020951 | 2-WAY JOINT
2 | Noxr 1 23438-080000 | GASKET
AN b MI6X45 4 26152-160452 | BOLT M16X45
ITRESE 16 4 22212-160000 | SPRING WASHER 16
3 | "m—x 5k-80A 1 43720-016080 | FLEXIBLE JOINT 5K-80A
4 | RNy 2 43400-005110 | GASKET
5 | R+ MI6X55 8 26152-160552 | BOLT M16X55
Fv b M6 8 26732-160002 | NUT M16
ihESE 16 8 22212-160000 | SPRING WASHER 16
6 | BR— 2 42326-012730 | COVER

2003. 2.20R
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{+29-s.

HEBRYE

&

Fig.29-8 LUBRICATING OIL RETURN PIIPE

Item W R A& W Q?anti%y %Pi t%i‘lo.% Part Name
7 | A M8X20 3 26206—080202 | BOLT M8X20
Fv b M8 3 26706—-080002 | NUT M8
XS 8 3 22212-080000 | SPRING WASHER 8
B4 8 3 22137-080000 | WASHER 8
8 | _m—X 5K-125A 1 43720-016090 | FLEXIBLE JOINT 5K-125A
9 | NyFr 2 43400-006100 | GASKET
ARk MI6X45 16 26152-160452 | BOLT M16X45
s 16 16 22212-160000 | SPRING WASHER 16
10 | A3— 2 42326-012750 | COVER
11 | R+ M8X20 3 26206—080202 | BOLT M8X20
Fv bk M8 3 26706—080002 | NUT M8
IThE& 8 3 22212-080000 | SPRING WASHER 8
E& 8 3 22137-080000 | WASHER 8

2003. 2.20R
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1329-9. /N4 /N X Z L35 (FM200) B8 mEEE (1/2)
Fig. 29-9. LUBRICATING OIL PIPE SYSTEM, by-passstrainer (FM200)

8

3
HEE®

(=EEEEE®
_ e @

2)(3) </@ 79

(?(

2005.12.22R
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{FE29-9. / A/ AL 3R (FM200)BEBHEEE (2/2)
Fig.29-9. LUBRICATING OIL PIPE SYSTEM, by-pass strainer (FM200)

ltem ] 54 R Q%;%ty il ;En %’. = Part Name
HiEmELE
V | (34N 2Z L23FM200) ls 746674-39360 | LUB. OIL PIPE ASS'Y
1 |=y7V R1/2 1 23163-040000 | NIPPLE R 1/2
2 | R—n,rsn7 (1/2 1 43600-023230 | VALVE, BALL
3 [ARFRZ AR R1/2 1 23112-040000 |ELBOW R 172
4 |==A> RI1/2X15 1 43551-001711 | UNION, R 1/2X15
5 |[LO%®A (M4AN % 1 146674-39551 | PIPE,LUB.OIL A
6 |®Fv b 15 (2 23821-150001 |NUT, CAP 15
7 [Paaqsb 15 (2) 23311-150001 |JOINT 15
8 |47 15X2 (1 146674-3955A |PIPE 15x2
9 |[¥#&F—b 156X1 4 146673-39201 |SUPPORT 15x1
10 [A/ bk M12X45 2 26206-120452 | BOLT, 12X 45
11 (v b M2 2 26706-120002 | NUT, 12
12 [¥&B—1+ Loty 1 146674-39540 |SUPPORT
13 [A/bF M12X30 1 26206-120302 | BOLT, 12X 30
14 [FB—1+ (@vkeyzpy 1 146678-39771 |SUPPORT
15 [R/ b M12X35 1 26206-120352 | BOLT, 12X 35
16 |[LOEB (M4N 2 1 146674-39570 | PIPE, LUB.OIL B
17 |==%> M) 15 4)) 43551-001481 | UNION, M 15
18 |[PaA vk 15 ) 23311-150001 [JOINT 15
19 |5y b+ 15 M 23821-150001 |NUT, CAP 15
20 |47 15X2 (1) 146674-3957A |PIPE 15x2
21 [¥&R—pF 15X1 2 146673-39201 |SUPPORT 15x1
22 |R/N b MI2X45 1 26206-120452 | BOLT, 12X 45
23 |Fv b M2 1 26706-120002 | NUT, 12
24 |FAR—b (@vFeyzpy 1 146678-39771  {SUPPORT
25 [R/ Bk M12X35 1 26206-120352 | BOLT,12X35
26 |==A> MI5XG1/2 1 43551-001481 | UNION, M 15xG1/2
27 |y Fy 21X 1 1 23414-210000 |GASKET, copper 21x1
28 |88k 1 146673-07150 |NAME PLATE, vaive

2005.12.22R
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wri) &)
COOLING WATER PUMP ASS'Y, standard spec.

=]
L2 i3

R TR (4

AEIK

-+ X]30-1.

Fig.30-1

5805 dwind aul] J9Jem pjoy  (41-0¢ m_w_

AL AENCET (91-0ER B

*09ds dwind aul| 4a4em JOH Aw 1-08 94

M LAENEE (e1-0eE £

L.
=)
e ——T
00¢ —
g1 -+

\ A
Jajetueip Jg|jaduj \V..\_C /@l B
L7 ;o )
BUCv) ,\\ } =
S o

N
el

)

)
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wHRL A /R (BEARKLT) GO

1 30-1a).
Fig.30-1a) COOLING WATER PUMP ASS'Y / STNDARD TYPE,
hot water line pump
A:720,750min—1(rpm) ££#%/720,750min—1(rpm) spec.
B :900,1000min—1(rpm) {#%/900,1000min—1(rpm) spec.
Item m & & B Quantily ggp:;t o Part Name
A B
BHAKR L FHAE 1set | 1set | 746676-42011 | COOLING WATER PUMP ASS’Y
1 | BftE 1) ¢)) 146673-42230 | BODY
2 | = (¢)) ) 14667342240 | CASING
3 | 15 ¢)) 1) 146673-42221 | IMPELLER
4 | veor 1) ¢)) 146673-42210 | SHAFT
5 | #5— (1) (1) 147673-42260 | COLLAR
6 | = —n (1 (1) | 147673-42490 | MECHANICAL SEAL
7 | #4r2—n TC355511 (1) (1) 24421-355511 | OIL SEAL TC355511
8 | E#= 6307 (1) (1) 24101-063074 | BALL BEARING 6307
9 | F# 6207RS 1) ¢)) 24102-062074 | BALL BEARING 6207RS
10 | CHRIEDE 80 (1) (1) 22252-000800 | RETAINING RING, C type 80
11 |oyvs () | (1) | 136600-42040 | O-RING
12 | o bk M6 (BERU) (1) (1) 146673-42200 | NUT M16, counter clockwise screw
13 | %4 16 (1 (D 22133-160000 | WASHER 16
14 | 7=HF—F— 7TX32 (1) (1) 22512-070320 | KEY 7X32
15 | 7y b M24 (1) ¢)) 26732-240002 | NUT M24
16 | & 24 (1) (1) 22137-240000 | WASHER 24
17 | B4 F M12X30 (4) (4) 26116-120302 | BOLT M12X30
18 | Nk M12X55 (3) 3) 26116-120552 | BOLT M12X55
19 | A F M12X85 (1) (1 26116-120852 | BOLT M12X85
20 | RBETZ 7 6l/2 (5) (5) 23897-020002 | PLUG G1/2
Gy ¥ 13X1 (5) (5) 23414-130000 | GASKET, copper 13X1

~ 2003.7.1R
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X 30-1a).

AR T / EER (BEARRVT) &)

Fig.30-1a) COOLING WATER PUMP ASS’Y / STNDARD TYPE,

hot water line pump

¥ E
Item B & & B Quantily %P:;t%Na% Part Name
A B
21 | B GEAR
720, 750min-1 (rpm) ft#k 1 146644-42460 720, 750min-1 (rpm) SPEC.
900, 1000min-1 (rpm) fEAR 1 146673-42400 900, 1000min-1 (rpm) SPEC.
22 | OV 7 P75 1 1 24316000750 0-RING P75
23 | ® b M12X30 5 5 26206-120302 | BOLT M12X30
24 | HSAZFNL B M12X30 2 2 26216-120302 | STUD BOLT M12X30
25 | 7y b M12 2 2 26706-120002 NUT M12
26 | BhRHE 1 1 146673-42481 | DRAIN CHECK PIPE
27 | BEFERLE 8 1 23854-080000 | PIPE JOINT BOLT 8
Ry xr 14X1 2 2 23414-140000 | GASKET, copper 14X1

2003. 7.1R
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TE30-1m). AEKARL T / FBEER (BRKRKT)
COOLING WATER PUMP ASS'Y / STNDARD TYPE,

Fig.30-1b)

cold water line pump

A:720,750min-1(rpm)4t#%/720,750min-1(rpm) spec.

B :900,1000min—1(rpm){t#%/900,1000min—1(rpm) spec.

Item

¥E
Quantily

A

B

BaEF
Part Ne

Part Name

B W N

W 00 N o o,

11
12
13
14

15
16
17
18
19

20

BHA R AR
Bt
r—v7
AR5
ve7 b

BT —
Ab=Fnr—n
A N— TC355511
EmE 6307

E# 6207RS

CHLLDE 80
oy

Fv b M6 (BERl)
& 16

7z P—F— TX32

F v b M24
BE& 24

AV b M12X30
R b MI2X55
AR/ b M12X85

RNESST G1/2
v Fr 13X1

1set
(1)
1)
(1)
(1)

(1)
(1)
(1)
(1)
(1)

(1)
Y
(1)
1
1)

)
(1)
4)
(3)
(1)

(5)
(5)

lset
)]
)]
(D
¢))

ey
(1
ey
(1
(1)

(1)
(1)
(1)
ey
¢y

¢))
(1
@
(3)
1)

(5)
(5)

746676-42021
146673-42230
146673-42240
146673-42221
146673-42210

147673-42260
147673-42490
24421-355511
24101-063074
24102-062074

22252-000800
13660042040
146673-42200
22133-160000
22512-070320

26732-240002
22137-240000
26116-120302
26116-120552
26116-120852

23897-020002
23414-130000

COOLING WATER PUMP ASS’Y
BODY '
CASING

IMPELLER

SHAFT

COLLAR

MECHANICAL SEAL
OIL SEAL TC355511
BALL BEARING 6307
BALL BEARING 6207RS

RETAINING RING, C type 80
0-RING

NUT M16, counter clockwise screw
WASHER 16

KEY 7Xx32

NUT M24
WASHER 24
BOLT M12X30
BOLT M12X55
BOLT M12X85

PLUG G1/2
GASKET, copper 13X1

2003. 7.1R
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FE30-10). ARIKRTHAR / FER (BREKRKRLT)
Fig.30-1) COOLING WATER PUMP ASS'Y / STNDARD TYPE,

cold water I’ine pump

%,

¥ E
. [~]
Item m s & B Quantily %P:;t%No.% Part Name
A B

21 | HE _ GEAR

720, 750min-1 (rpm) fHik 1 146644-42460 720, 750min~1 (rpm) SPEC.

900, 1000min-1 (rpm) fHik 1 146673-42400 900, 1000min—1 (rpm) SPEC.
22 | OV P75 1 1 24316—-000750 | O-RING P75
23 | Ak MI2X30 5 5 26206-120302 | BOLT M12X30
24 | #EAZFRNL B M12X30 2 2 26216-120302 | STUD BOLT M12X30
25 | v b M12 2 2 26706-120002 | NUT M12
26 | BhBREE 1 1 146673—-42481 | DRAIN CHECK PIPE
27 | BEREFERAL D 8 1 1 23854—080000 | PIPE JOINT BOLT 8

Ry Fr 14X1 2 2 23414-140000 | GASKET, copper 14X1

2003. 7.1R

6N18(AL-V



{TEI30-1b). HHEIKAR T / 2R (BBKRKRUT)

Fig.30-1b) COOLING WATER PUMP ASS’Y / STNDARD TYPE, |
cold water line pump

MEMO

2003. 2.20R 6N18(A)L-V



i &

T
Fig.30-2 COOLING WATER PUMP ASS'Y, option spec.
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{7 X 30-2a).
Fig.30-2a)

AR KA T /R (ZakEAYT) &)
COOLING WATER PUMP ASS'Y / OPTION TYPE,

hot water line pump

I———————————_——————————_—————1

I A:720, 750min—-1(rpm) /720, 750min—1 (rpm)spec |

| B:900. 1000min—1(rpm).” 900, 1000min—1(rpm) spec |

|—————_——————————————————————J

Item B & & &

¥ E
Quantily

A

B

B & E5
Part No.

Part Name

BEAKR 7
BHAR 7HHE
1 | BfFE

2 | =7

3 | AR
ANEE(oD) =0 175
AN (¢D) = ¢ 160

Y¥7 b

HT—
AI=ANT—I
ZA ir—s TC355511
E@ 6307

0 =~ O O

9 | E#3 6207RS

10 | CHLEDE 80

11 |loyvs

12 | v b M6 (ERU)
13 | & 16

14 | Z=¥—F— TX32
15 | 7o b M24

16 | & 24

17 | A4 b M12X30

18 | Ak M12X55

19 | A+ M12X85

20 | KATSFT 61/2
v xr 13X1

1set

6y
(D

(D

(1)
(1)
(1)
(1)
(1)

(L
(D
(1)
(D
)

(1)
1)
(1)
4)
(3)

(1)

(5)
(5)

lset
1)
(1)

(D

(n
(v
(1)
(1)
(D

(1)
)
¢y
(L
(D

ey
(D
)
€Y
3

¢Y)

)
(5)

746674-42010
746678-42010
146673-42230
146673-42240

146673-42450
147673-42820

146673-42210
147673-42260
147673-42490
24421-355511
24101-063074

24102-062074
22252-000800
136600-42040
146673—-42200
22133-160000

22512-070320
26732-240002
22137-240000
26116-120302
26116120552

26116-120852

23897-020002
23414-130000

COOLING WATER PUMP ASS’Y
COOLING WATER PUMP ASS’Y
BODY

CASING

IMPELLER
diameter (¢ D) = ¢ 175
diameter (¢ D) = ¢ 160

SHAFT

COLLAR

MECHANICAL SEAL
OIL SEAL TC355511
BALL BEARING 6307

BALL BEARING 6207RS

RETAINING RING, C type 80
0-RING

NUT M16, counter clockwise screw

WASHER 16

KEY 7X32
NUT M24
WASHER 24
BOLT M12X30
BOLT M12X55

BOLT M12X85

PLUG G1/2
GASKET, copper 13X1

2003.7.1R
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FE30-20). HEIKRLFHAR / B3R (BBKRKRUT) @

Fig.30-2a) COOLING WATER PUMP ASS’Y / OPTION TYPE,
hot water line pump

o E
R =
Ien| # & & Quantily | # & &5 Part Name
A B

21 | ®E GEAR

720, 750 * -t (rpm) fE4R 1 14664442460 720, 750 * - (rpm). SPEC.

900, 1000 * -1 (rpm) {H#R 1 146673-42400 900, 1000 * -1 (rpm) SPEC.
22 | Oy v P15 1 1 24316-000750 | O-RING P75
23 | A4 M12X30 5 5 26206-120302 | BOLT M12X30
24 | HIAKZRNL b M12X30 2 2 26216-120302 | STUD BOLT M12X30
25 | v b M2 2 2 26706-120002 | NUT M12
26 | RhBRHE 1 1 146673-42481 | DRAIN CHECK PIPE
27 | HREFEFRALD 8 1 1 23854-080000 | PIPE JOINT BOLT 8

v Er 14X1 2 2 23414-140000 | GASKET, copper 14X1

2003. 7.1R 6N18(AL-V



30, ARAKRLTHE / BEE (ESKRKLT)
COOLING WATER PUMP ASS'Y / OPTION TYPE,

Fig.30-2b)

cold water line pump

A:720. 750min—1(rpm)4t#%.~ 720, 750min—1(rpm) spec

B:900. 1000min—1(rpm)4L#%.~900, 1000min—1(rpm) spec

Item

Ha®ES
Part No.

Part Name

0 N & O

10
11
12
13

14
15
16
17
18

19
20

¥ B
;R & Quantily
A B

BEIAR L FHE 1set

BHEA R FHE 1set
Rf+&E (1 (1)
r—s v (¢)) 1)
LT

ANEE($D) =175 )
HE($D) =¢160 (1)
¥ 7 b (1 (1)
BT — o)) )]
AB=I N — (1) (1)
F4 N —n TC355511 ¢)) 1)
E® 6307 (¢)) 1)
EBIZ 6207RS (1) 1)
CHIEDHE 80 1) 1)
oV (1) (1)
Fv F M6 (ERL) 1) (1)
B4 16 (6)) (1)
7 = PF—F— TX32 ¢)) (1)
Fo b M24 1) (1)
& 24 (6] (1)
A b M12X30 4) 4)
R b MI2X55 (3) (3)
R b M12X85 1 ¢))
AAETS Y G1/2 (5) (5)
o Fy 13X1 (5) (5)

746674-42020
746678-42020
146673-42230
146673-42240

146673-42450
147673-42820

146673-42210
147673-42260
147673-42490
24421-355511
24101-063074

24102-062074
22252-000800
136600-42040
146673-42200
22133-160000

22512-070320
26732-240002
22137-240000
26116-120302
26116-1205562

26116-120852
23897-020002
23414-130000

COOLING WATER PUMP ASS’Y
COOLING WATER PUMP ASS’Y
BODY

CASING

IMPELLER
diameter(¢D) = ¢ 175
diameter (¢ D) = ¢ 160

SHAFT

COLLAR

MECHANICAL SEAL
OIL SEAL TC355511
BALL BEARING 6307

BALL BEARING 6207RS

RETAINING RING, € type 80
0-RING

NUT M16, counter clockwise screw
WASHER 16

KEY 7X32
NUT M24
WASHER 24
BOLT M12X30
BOLT M12X55

BOLT M12X85
PLUG G1/2
GASKET, copper 13X1

2003. 7.1R

6N18(AL-V



30, AR THAR / B38 (EBkFALT) D)

Fig.30-26) COOLING WATER PUMP ASS’Y / OPTION TYPE,
cold water line pump
e ﬁ Ha®E5
A B

21 | HE GEAR

720, 750 = -1 (rpm) 4EA% 1 146644-42460 720, 750 = -1 (rpm) SPEC.

900, 1000 * -1 (rpm) 44k 1 146673-42400 900, 1000 = -1 (rpm) SPEC.
22 | QY P75 1 1 24316000750 | O-RING P75
23 | A M12X30 5 5 26206-120302 | BOLT M12X30
24 | HRAZRFENL+ M12X30 2 2 26216-120302 | STUD BOLT M12X30
25 | 7o b M12 2 2 26706-120002 | NUT M12
26 | WhBRHE 1 1 146673-42481 | DRAIN CHECK PIPE
27 | BEFERLDT 8 1 23854—-080000 | PIPE JOINT BOLT 8

Ry F 14X1 2 2 23414-140000 | GASKET, copper 14X1

2003. 7.1R

6N18(AL-V



FE31.
Fig.31

by-pass close

IN{IRAEA l

mRAaAELY

from Air cooler

|7/

AHKHEO
Cooling water
outlet

{é”/(«(/b‘(ﬁﬁ

®

by—pass open

1 /]

BEAHNBAHIKNANRFEHE
COOLING WATER BY-PASS VALVE ASS'Y, air cooler

INA RS EKAD
Cooling water inlet

in case of by-pass

¥ B
Quantity

B &aEE
Part No.

Part Name

Item B & &
1 | & 1
2 | Sk 1
3 | NARZF 1
4 | ~"V RN 1
5 | RoFr 1
6 | Ak M12X30 4
7 | TRy 1
8 | OU»Z (1A) P24 1
9 | B& 22 1
10 | ¥ %— 5X16 1
11 | A RAEDF v b 1
12 | ElpEr 3.2X20 1
13 | g8tk 1
14 | Y=y} 2
15 | B& 14 1
Nyxy 1
A b M12X30 4

146683-49600
141616-49270
146603-49283
141616-49280
43400-000880

26206-120302
23418-330000
24311-000240
22137-220000
22522-050160

136610-66410
22417-320200
42221-005260
137900-91451
22137-140000

138673-01990
26206-120302

BODY

COVER

BY-PASS VALVE
HANDLE

GASKET

BOLT M12X30
GASKET, nylon
O-RING (1A) P24
WASHER 22

KEY 5X16

LOCK NUT, handle
SPLIT PIN 3.2X20
NAME PLATE

RIVET

WASHER 14

GASKET
BOLT M12X30

2003. 2.20R

6N18(AL-V



&

AEKY—EX 2y

{32

Fig.32 COOLING WATER THERMOSTAT ASS'Y

6N18(AL-V

2003. 2.20R



&

fX32. AHEKH—ERXR2yMMEHE
Fig.32 COOLING WATERL THERMOSTAT ASS'Y
) % B 5B & '
Iten B R A& K Quantity ﬁﬁPartgiu%% Part Name

© 00 N o m

12

O 035

P—FRF Y FFr—2R
NATT T M2
o xr 12X1
Noxy
Y—FRF v b 76.5C

P—EFRF v b 79.0C
AR b M12X130

AL b M12X55

AV b M12X30

OV 7 (4D) P90

BOIR 625
FUVT74R ¢3
Roxyv

RO ¢30
O 625
RNyFxy

= et NN

e

[ S S g Sy

146673-48011
23887-120002
23414-120000
146673-48020
146673-48230

146673-48240
26206-121302
26206-120552
26206-120302
24316-000900

146673-49750
14667349891
23438-015000

146673-49471
14667349461
146673-49451

23438065000 .

CASE, thermostat

PLUG M12

GASKET, copper 12X1

GASKET

THERMOSTAT 76.5°C, valve open temp.

THERMOSTAT 79.0°C, valve open temp.
BOLT M12X130

BOLT M12X55

BOLT M12X30

0-RING (4D) P90

ORIFICE PLATE ¢ 25
ORIFICE ¢3
GASKET

ORIFICE PLATE ¢35
ORIFICE PLATE ¢ 30
ORIFICE PLATE ¢ 25
GASKET

2003. 2.20R

6N18(AL-V




f18133-1. AHKEEE (EEKFR  BAK TREMHR)
Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

JK$E / Auto—water valve

2T e
65A 65A 1 /1 Gauge board
T | e

, ol

65A 7= @

)

f -
i
et

@&

AN

@*\1
S
A
& & d

@/
2

)

b

@ : BiBKZRAKAO / Hot water line for Fresh water inlet
- BiEKFRFEKE O / Hot water line for Fresh water outlet
{EB/KZRBEBKA DO / Cold water line for Sea water inlet

- BB /KR#B/KHE O / Cold water line for Sea water outlet

2003. 2.20R 6N18(AL-V



331, ARKEEE (ERAR  BAK TRERHR)

Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

@_&Mz@é‘_iiu“ #f:t*% /_ (& : Cold water pipe Zn plating_Spec.

¥ E
Item H R 4 Quantity %Pa:?t gNu% Part Name
® | ®

COLD WATER PIPE LINE SYSTEM

1 BHAADE 1 146676—-49640 COOLING WATER INLET PIPE,
(FESR A v XAR) zn plating spec.
NATT Y G3/4 1 23894-060002 | HEXAGON PLUG G3/4
Ry Fr 2TX1 1 ‘ 23414-270000 | GASKET, Copper 27X1
1 BWHEAADE 1 146677-49640 COOLING WATER INLET PIPE,
& VxFvri4=v)” H48) polyethylene lining spec.

2 | &7 (25A) HESR A v f{EER 1 43310-006580 | COVER (25A), zn plating spec.
57 (254) TARFIAHER 1 43310-006600 | COVER (26A), epoxy painting spec.
FLtoF L 25X1.5 1 1 23438-025000 | GASKET, round 25X%1.5
ARk M10X35 4 26206-100352 BOLT M10X35
+ > b Mo 4 4 26706-100002 | NUT M10

3 | NyFxr 1 1 138673-01990 | GASKET
Rk M12X30 4 4 26206-120302 BOLT M12X30

4 | EEEAHBLE 1set | 1set | £} 21-1 ZH& | LUBRICATING OIL COOLER ASS’Y

Refer to Fig.21-1

5 | Noxr 1 1 138673—-01990 | GASKET
R b M12X35 4 4 26206-120352 | BOLT M12X35

2003. 2.20R 6N18(AL-V



HE33-1. AEHKEEE (ERKAR  BAR TR R

12

13

Ry
Ak M12X45.
Fv bk M2

BEHAADE
(FE$h A v 8
NATT T 63/8
Ry Fr 1TX1
NETST T G3/4
iy xy 2TX1

[T S G G VG Wy

138673-01990
26206120452
26706-120002

146676-49611

23897-030002
23414-170000
23897-060002
23414-270000

Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.
BB -
Item B a4 B Quantity B E T Part Name
Part No
@ | ®
6 | HHAADE 1 146676-49620 | COOLING WATER INLET PIPE,
(B A v XRR) zn plating spec.
BHAAOE 1 146677-49620 | COOLING WATER INLET PIPE,
& YxFvrif=v) H#R) : polyethylene lining spec.
7T | R&ETFF T 63/8 23894-030002 | HEXAGON PLUG G3/8
Ry Fr 17TX1 23414-170000 | GASKET, Copper 17X1
B (REFHBRAMR) 1 147644—-49970 | FLANGE, for thermometer fitting
ARk M5X16 4 26116-050162 BOLT M5X 16
8 Noxy 1 1 138673-01990 | GASKET
A M12X30 2 2 26206-120302 BOLT M12X 30
Ak M12X35 2 2 26206-120352 | BOLT M12X35
9 | AEKELE 1set | 1set | X 33-6 ZH& | COOLING WATER PIPE ASS’Y,
(e B HBNARAL 1RR) Refer to Fig.33-6 | air cooler by-pass
10 | BEAHBLE 1set { 1set | fTE 14 & | AIR COOLER ASS’Y,
Refer to Fig.14
11 | &HA A RS2 FpE lset | 1set | £FE 31 B | COOLING WATER BY=PASS VALVE ASS’Y.
FEmHE) Refer to Fig.31 | air cooler

GASKET
BOLT M12X45
NUT M12

COOLING WATER INLET PIPE,
zn plating spec.

HEXAGON PLUG G3/8
GASKET, Copper 17X1
HEXAGON PLUG G3/4
GASKET, Copper 27X1

2003. 2.20R

6N18(AL-V



HE33-1. AHKESEER (EEKER : BKR TRERHE)

Fig.33-1 COOLING WATER PIPE SYSTEM, '
cold water line : sea water pump hull fitting spec.
¥ B
Ttem ;o & K Quantity &5 Part Name
Part No
® | ®
13 | ®#HAARE 1 146677-49611 | COOLING WATER INLET PIPE,
(& J2Fvri4=v) {E5R) polyethylene lining spec.
B (QREERFERATR) 1 147644-49970 | FLANGE, for thermometer fitting
ALk M5X16 4 26116-050162 BOLT M5X16
P R—h 1 1 146676-49630 SUPPORT
AL b M12X20 2 2 26206-120202 BOLT M12X20
14 | &7z (254) EESRA v H{Lik 1 43310-006580 | COVER (254), zn plating spec.
St (258) =RFAHER 1 43310-006600 | COVER (26A), epoxy painting spec.
FNwFr 25X1.5 1 1 23438—-025000 GASKET, round 25X1.5
ALk M10X35 4 4 26206—-100352 BOLT M10X35
F v b M1O 4 4 26706-100002 NUT M10
| Bk 66

15 | Yoo b M12-61/8
Ry F 12X1
=—RARNT
FALarRyEr 10

16 | EARE
a6

fBFrob 6

17 | TR%Z
@Ry F2 13X1

18 | BEWABALKEE
FILDE&E A6X12

A b M12X16

pood ek ek ek

[ —Y

fd et

et ek ek feed

23637-040022

43570-019170
23414-120000
43600—-006951
23418-100000

146673-49242
43530-001770
23824-060001

23414-130000

14667349872
23297-060121
26206-120162

SOCKET

GASKET, Copper 12X1
NEEDLE VALVE

GASKET, nylon 10

PRESSURE GAUGE PIPE
JOINT 6
CAP NUT 6

ASTAP COCK
GASKET, Copper 13X1

AIR COOLER DRAIN PIIPE
PIPE SUPPORT A6X12
BOLT M12X16

21 7%@)&7\:1‘&

146676—49800

HOT WATER PIPE LINE SYSTEM

COOLING WATER INLET PIPE

2003. 2.20R
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FE33-1. ARKEEE (ERAFR  BAOR TRER )

Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.
¥ B
Item B & & & Quantity %BP an?t ENQ% Part Name
® | ®
22 | Hoxv 1 1 138613-49220 | GASKET
FL b 16X 40 4 4 | 26152-160402 | BOLT M16x40

23 | MBARYIHME 1set | 1set | £T 30-1 ZHE | HOT WATER PUMP ASS’Y

24

25
26

27

28

29

30

Oy 7 (4D) 690

R+ MI12X30
A HIAK R

OY 7 (4D) G80

BHAERE (~v FHD)
NRoF 36X1.5

AR M12X30
HEE g X —

BHAESE A
RNy

R F M10X30
WHAKEEE B
Sl

NoFxy

AL b M10X25

RyFxy
ARV b M10X35
F v b M0

HHAHO®
NAETF S 63/8

EivFr 17X1

AATSS Y 61/2

ERoFr 21X1

RNAETZ T 63/4

o Fy 2TX1

Refer to Fig.30-1

24326-000900
26206-120302
146676-49550
24326-000800

a7 I
— k- QO

14667349361

12 12 23428-360000
12 12 26206-120302
6 6 146673-13331

146683-49340
146683-49400
26206-100302
146673-49350
146673-49570
147673-49410
26206-100252

O T
[T = TN = S S = S S

1 1 146683-49400
4 4 26206-100352
4 4 26706-100002

146676—49370
23897-030002
23414-170000
23897-040002
23414-210000
23897-060002
23414-270000

o NN e e
- bt D)D) e e e

0-RING (4D) G90
BOLT M12X30
COOLING WATER CONNECTOR
0-RING (4D) G80

COOLING WATER CONNECTOR, head outlet
GASKET 36X1.5

BOLT M12X 30

COVER, heat off

COOLING WATER CONCENTRATOR A
GASKET

BOLT M10X30

COOLING WATER CONCENTRATOR B
COVER

GASKET

BOLT M10X25

GASKET
BOLT M10X35
NUT M10

COOLING WATER OUTLRT PIPE
HEXAGON PLUG G3/8
GASKET, Copper 17X1
HEXAGON PLUG G1/2
GASKET, Copper 21X1
HEXAGON PLUG G3/4
GASKET, Copper 27X1

2003. 2.20R

6N18(AIL-V



HE351. AHKEEE (ERKR: B4 TRE R

Fig.33-1 COOLING WATER PIPE SYSTEM,
cold water line ;: sea water pump hull fitting spec.
% B i
Item oW A B Quantity %BP aTt gNo.% Part Name
® | ®

31

32
33

34
35

36

37

WY 025
Lo ¢30
Btk ¢35

NyFy 65X1.5

(BEA

BHAKE
Uik ¢3
NRyF*y 156X1.5
A+ M10X25

R—_7 3/8
VYU EKRIRERE
FiDHERE A10X16
AR+ M16X25

=— RN T
v xr 12X1
EAHEE

pred et et ek

B N = e

pud ek ek peed

Pk et ek e

NG Q.

[ G S G WO

146673-49451
14667349461
146673-49471
23438-065000

146673-49960
146673-49891
23438-015000
26206-100252

43600-026420

146673-49652
23297-100161
26152-160252

43600-030772
23414-120000
146673-49221

BALL VALVE

ORIFICE PLATE ¢ 256
ORIFICE PLATE ¢ 30
ORIFICE PLATE ¢35
GASKET 65X1.5

COOLING WATER PIPE
ORIFICE PLATE ¢3
GASKET 15X1.5
BOLT M10X25

DRAIN PIPE, cylinder cooling water
PIPE SUPPORT A10X 16
BOLT M10X25

NEEDLE VALVE
GASKET, Copper 12X1
PRESSURE GAUGE PIPE

2003.

2.20R

6N18(A)L-V



TR33-2. AHKEEE (ERAKR SRR TG ()

Fig.33-2 COOLING WATER PIPE SYSTEM, _
cold water line : fresh water pump hull fitting spec.

B X
Gaue board

@ - BBKFRFKADO / Hot water line for Fresh water inlet

....... : BUBKFRB/KHEO  / Hot water line for Fresh water outlet

. Ea/KRB/AKHE AL / Hot water line for Fresh water inlet & outlet
EB/KFRBAKAD / Cold water line for Fresh water inlet

@ BB /KFRB/KHEDO  / Cold water line for Fresh water outlet

2003. 2.20R 6N18(A)L-V



HE33-2. AHKESEE (B8R EktTnEts &)

Fig.33-2 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump hull fitting spec.

RNoxv
A+ M12X30
A b M12X35

WHKE
(EERAHB~EIOHR)
ANETTY G3/8
@Ry Ey 17TX1
Oy v (14) G75

Ry R (RRAHEAD)
NAETF Y 63/8
gloFr 17TX1
Ryxy

A/ b M12X30

A b M12X100

feRmASRE

Noxy
AR b M12X30
A b M12X90
E& 12

[3V]

DN DN = e e

1set

N DN N

¥ B R EF
Item NI I Quantity Part No Part Name
@?ﬁi%ﬁ‘ HAKBLERE COLD WATER PIPE LINE SYSTEM
1 | ®#HAALDE 1 146676—-49811 | COOLING WATER INLET PIPE
RoFxyv 1 138613-49220 | GASKET
A+ M16X40 4 26152-160402 BOLT M16X40
2 | EEEASESE 1set ] 21-2 28 | LUBRICATING OIL COOLER ASS’Y

Refer to Fig.21-2

138673-01990
26206120302
26206-120352

146673-49620

23894-030002
23414-170000
24321-000750

146673-49600
23894-030002
23414-170000
138673-01990
26206-120302
26206-121002

12 14 28
Refer to Fig.14

138673-01990
26206-120302
26206-120902
22117-120000

GASKET
BOLT M12X30
BOLT M12X35

COOLING WATER INLET PIPE,
lub.
HEXAGON PLUG G3/8
GASKET, Copper 17X1
O-RING (14) 75

0il cooler ~ air cooler

BEND, air cooler inlet
HEXAGON PLUG G3/8
GASKET, Copper 17X1
GASKET

BOLT M12X30

BOLT M12X100

AIR COOLER ASS’Y

GASKET

BOLT M12X30
BOLT M12X90
WASHER 12

2003. 2.20R
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HE332 AHKEEE (BRAR: Bkl Tndatm &)

Fig.33-2 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

11

12

TREwTayy
@Ry Fr 13X1

RO HBAkIEEE
FILHE&E A6%X12
R+ M12X16

23414-130000

146673-49872
23297-060121
26206-120162

Ttem M & £ Qt%nt%y %Pa%t ﬁNa% Part Name
10 | BEKE 1 146673—-49832 | COOLING WATER INLET PIPE,
(eREHBHT) air cooler outlet
RNAETTZ Y G3/8 1 23894-030002 | HEXAGON PLUG G3/8
Ry F 17X1 1 23414-170000 | GASKET, Copper 17X1
H#R— b 1 146676-49650 | SUPPORT
R+ M12X20 2 26206-120202 | BOLT M12X20

ASTAP COCK
GASKET, Copper 13X1

AIR COOLER DRAIN PIIPE
PIPE SUPPORT A6X12
BOLT M12X16

13 | Y& v+ M12-G1/8 1 43570-019170 | SOCKET
ERoxr 12X1 1 23414-120000 | GASKET, Copper 12X1
=—RARLT 1 43600-006951 | NEEDLE VALVE
FALurryFy 10 1 23418-100000 | GASKET, nylon 10
14 | EHE 1 146673-49242 | PRESSURE GAUGE PIPE
Tafvhk 6 1 43530-001770 | JOINT 6
|/ro b6 23824-060001 | CAP NUT 6
e I . e —
EiR/KRs HOT WATER PIPE LINE SYSTEM
15 | HHEAAOQEF 1 146676-49800 | COOLING WATER INLET PIPE
Ryxv 1 138613-49220 GASKET
A+ M16X40 26152-160402 | BOLT M16X40
16 | BEAR FHE 1set £+30-1a) ZH | HOT WATER PUMP ASS’Y
Refer to Fig.30-1a)
2003. 2.20R 6N18(AL-V



332, AEHKEEE (EEKER: BRSO TRERMR)

Fig.33-2 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

Item B &

¥ B
Quantity

HaE5
Part No

Part Name

17 | oY~ Z (4D) G90
A M12X30

18 | ®HKEKE

19 | OV~ (4D) G8O

20 | WHEAKERE (~y FHRA)
RyFy 36X1.5

A+ M12X30

HEEA R —

21 | BHEAKERE A
Nyxy

AL b M10X30
BHAREE B
BN

NyFxyv
ALk M10X25

22 | RyFv
A M10X35
JF v kb M10

23 | HHEAKHOE

NEST T G3/8
Sy Fxr 1TX1
NATST T Gl/2
v Fr 21X1
ANETT S G3/4

o Fy 2TX1

24 | VIR 625
BYIR 630
&R ¢35
NRyFx 66X1.5

24326-000900
26206-120302
146676-49550
24326000800

1
3
1
1

:ééb;iibpl_
14667349361
12 23428-360000
12 26206-120302
6 146673~13331

146683-49340
146683-49400
26206-100302
146673-49350
146673-49570
147673-49410
26206100252

e T S =

146683-49400
26206-100352
26706-100002

[y

W

146676-49370
23897-030002
23414-170000
23897-040002
23414-210000
23897-060002
23414-270000

= DN DN e e

146673-49451
146673-49461
146673-49471
23438-065000

Pk ek ek et

COOLING WATER CONNECTOR, head outlet

ORII

O-RING (4D) G90

BOLT M12X30

COOLING WATER CONNECTOR
O-RING (4D) G80

GASKET 36X1.5
BOLT M12X30
COVER, heat off

COOLING WATER CONCENTRATOR A
GASKET

BOLT M10X30

COOLING WATER CONCENTRATOR B
COVER

GASKET

BOLT M10X25

GASKET
BOLT M10X35
NUT M10

COOLING WATER OUTLRT PIPE
HEXAGON PLUG G3/8
GASKET, Copper 17X1
HEXAGON PLUG G1/2
GASKET, Copper 21X1
HEXAGON PLUG G3/4
GASKET, Copper 27X1

ORIFICE PLATE ¢25
ORIFICE PLATE ¢ 30
ORIFICE PLATE ¢35
GASKET 65X1.5

2003. 2.20R

6N18(AL-V



HE33-2. AEKEEE (ERAR EkRoImELHR ()

Fig.33-2 COOLING WATER PIPE SYSTEM,
cold water line : sea water pump hull fitting spec.

Item

% B
Quantity

HaES
Part Ne

Part Name

25
26

27
28

29

30

BHKE
BOR 63
NRyFxr 16X1.5
A+ M10X25

R—R_’NVT 3/8

PO L % 3-3:1
BikHEE AL0X16
R+ M16X25

&)

B DN = =

ek pemd pd peed

19122 7,%74 1
Evxy 12X1 2
EARE 1

1466734
146673-49891
23438-015000
26206-100252

43600-026420
146673-49652
23297-100161
26152-160252

43600-030772
23414-120000
146673-49221

9960 COOLING WATER PIPE

ORIFICE PLATE ¢3
GASKET 15X1.5
BOLT M10X25

BALL VALVE

DRAIN PIPE, cylinder cooling water
PIPE SUPPORT A10X16

BOLT M10X25

NEEDLE VALVE
GASKET, Copper 12X1
PRESSURE GAUGE PIPE

2003. 2.20R
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 ftE33-2. AFKEEE (EEKF : BEARSTREMLE)

Fig.33-2 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump hull fitting spec.

MEMO

2003. 2.20R 6N18(AL-V



fE33-3. AHKEEE (ERKFR  FKE TR

Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

BXRKmAF

Fresh water cooler

 BERAEV Y

1 Expansion tank

PERORS

&

MO

2003. 2.20R

B ®
/ IR
Gauge board

240
2

DR A

—®
——®
o
1N

77‘*

@ : BURKZRF/KHE A O / Hot water line for Fresh water inlet & outlet

(W) : {EBKFRBKADO / Cold water line for Fresh water intlet

@ EB/KFRBEKEDO / Cold water line for Sea water outlet

32?&1‘5% / Air vent

6N18(AL-V




{1X33-3. AHKEEE (EEBKFE : BEKROTHMLER)
Fig.33-3 COOLING WATER PIPE SYSTEM,

cold water line : fresh water pump engine fitting spec.

Refer to Fig.30~1b)

¥ B
Item W o & W Quantity %BP o E 5 Part Name
art No
® | ®
@7&71(%@‘ ﬂﬁ“”‘g % B COLD WATER PIPE LINE SYSTEM
1 | ®EAAODELE 1set 15 33-4 M | COOLING WATER INLET PIPE ASS’Y,
GEEREER R Refer to Fig.33-4 | with auto-thermostat spec.
1 | BAAADELKE 1set | f1E0 33-5 2/ | COOLING WATER INLET PIPE ASS’Y,
(R B R Refer to Fig.33-5 | non auto-thermostat spec.
2 | ERARY AHE 1set | 1set | £1XI30-1b) 2R | COLD WATER PUMP ASS’Y

3 | RoFr (Rrrr#Hn) 1 1 146673-49560 | GASKET, pump outlet
AL b M12X40 3 3 26206-120402 | BOLT M12X40
F v b M2 3 3 26706-120002 | NUT Mi12
4 | BHEKE 1 1 146673—-49611 | COOLING WATER INLET PIPE,
BHAR Y F~BKIEHE cooling water pump ~ air cooler
RNATZ7J G3/8 1 1 23897-030002 | HEXAGON PLUG G3/8
RoFr 17X1 1 1 23414-170000 | GASKET, Copper 17X1
ANATST Y G3/4 2 2 23897-060002 | HEXAGON PLUG G3/4
|y xr 2TX1 2 2 23414~270000 | GASKET, Copper 27X1
5 | RUVF (BEREHBEAD) 1 1 146673—49600 | BEND, air cooler inlet
NATT Y G3/8 1 1 23897-030002 | HEXAGON PLUG 63/8
Ry Fr 1TX1 1 1 23414-170000 | GASKET, Copper 17X1
OV »7 (1a) G75 2 2 24321-000750 | O-RING (1A) G75
NoFy 1 1 138673—01990 | GASKET
R b M12X100 2 2 26206-121002 | BOLT M12X100
A b M12X30 2 2 26206-120302 | BOLT M12X30
6 | RRGHBLE lset | 1set | {0 14 2B | AIR COOLER ASS’Y,
| Refer to Fig.14
2003. 2.20R 6N18(AL-V




X 33-3.

AHKEEE (BERKR: BKROTHMALR

Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

Item

%

&

Quantity

®

®

BEEE
Part No

Part Name

10

10

11

12

v R (ERAHBHO)

ANBETT T G3/8
@Ry Fy 1TX1
RNyFxyv

AU b M12X100
AR+ M12X30
Oy 7 (14) 675

BHKE
(o HBE~EERMANE
ANATF Y G3/8
#lyFr 17TX1
RNyxr
A+ M12X30
ARV b M12X35

e begi sl

WA 0B

(RBEREEE AHLHR)

WEIKH 0B
(R EERETRE RALRR)

HEEERES A

V4o b M12-G1/8
oy 12X1
=—RARLT
FAuryyxr 10

(- DO D) DI e e e

DN DN e e

1set

1set

1set

i et ek ek

DN DN DD b=t e e

DN DN = e

1set

1set

pmed ek pmed ek

146673-49600
23897-030002
23414-170000
138673-01990
26206-121002
26206-120302
24321-000750

146673-49620

23897-030002
23414-170000
138673-01990
26206120302
26206-120352

R 21-2 R
Refer to Fig.21-2

N 33-4 2R
Refer to Fig.33-4

E 33-5 2R
Refer to Fig.33-5

32 33-4 2R
Refer to Fig.33-4

43570-019170
23414120000
43600—006951
23418-100000

BEND, air cooler outlet
HEXAGON PLUG G3/8
GASKET, Copper 17X1
GASKET

BOLT M12X100

BOLT M12X 30

0-RING (1A) G75

COOLING WATER INLET PIPE,

air cooler ~ 1lub. oil cooler
HEXAGON PLUG G3/8

GASKET, Copper 17X1

GASKET

BOLT M12X30

BOLT M12X35

LUBRICATING OIL COOLER ASS’Y

COOLING WATER INLET PIPE ASS’Y,

with auto—thermostat spec.

COOLING WATER INLET PIPE ASS’Y,

non auto—thermostat spec.

AUTO-THERMOSTAT VALVE ASS’Y

SOCKET

GASKET, Copper 12X1
NEEDLE VALVE

GASKET, nylon 10

2003. 2.20R

6N18(AL-V



HE33-5. AHKEEE (EBKER: AR TRAEHE)

Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

14

15

16

17

18

19

20

21

TREoTavs
v Fr 13X1

BROHBAEEE
BFitDHE&E A6X12
ARk M12X16

BEAR S 7R

NyFxy (Rr7Hn)
FL b M12X85
BIkF (RFTFTAR)
Oy v (4D) G90

BHEAHEEE
RNETZ S G3/8
@Ry xy 17TX1
OUvZ (4D) G90
QY7 (4D) G8O

BHAERE (~v FHDO)
NyFr 36X1.5

R b M12X30

B /3

1set

—_ )

fd ekt ek ek pemd

12
12

1set

- 0

e el e e

12
12

# B
Item W o 4 W Quantity &5 Part Name .
Part No
® | ®
13 | EA#HE 1 146673-49242 | PRESSURE GAUGE PIPE
TaAfh 6 1 43530—-001770 | JOINT 6
{rFrvyh 6 1 23824-060001 CAP NUT 6

23637-040022
23414-130000

146673-49872
23297-060121
26206-120162

f30-12) B
Refer to Fig.30~1a)

26206-120852
43600-015400
24326-000900

146673-49550
23897-030002
23414-170000
24326-000900
24326-000800

146673-49361
23428-360000
26206-120302
146673-13331

146673-49560 |

ER DRAIN PIIPE AS

Sy

ASTAP COCK
GASKET, Copper 13X1

AIR COOLER DRAIN PIIPE
PIPE SUPPORT A6X12
BOLT M12X16

HOT WATER PIPE LINE SYSTEM

HOT WATER PUMP ASS’Y

GASKET, pump outlet
BOLT M12X85

CHECK VALVE, butterfly type
0-RING (4D) G90

COOLING WATER INLET PIPE
HEXAGON PLUG G3/8
GASKET, Copper 17X1
0-RING (4D) G90

0-RING (4D) G80

COOLING WATER CONNECTOR, head outlet
GASKET 36X1.5

BOLT M12X30

COVER, heat off

2003. 2.20R

6N18(AL-V



{+X33-3.

AHKEEE (ERKR : BKES THAEH)

Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

23

24

25
26

LOER 625
BYIE ¢30
YR 635
NRyFy 65X1.5

BHAY—FRZ v MEE

BHAKE

BOIR ¢3
NRyFr 15X1.5
RV b MI0X25

[ S W S P Y

1set

B DN ke

et et ek e

1set

W DN e

146673-49451
146673-49461
146673-49471
23438-065000

1 32 2%
Refer to Fig.32

146673-49960
146673-49891
23438015000
26206-100252

¥ B
Item B & £ Quantity %BP a"z’t gNQ% Part Name
® | ®

22 | BHHKEELT A 1 1 146673-49341 | COOLING WATER CONCENTRATOR A
WHAEEE B 1 1 146673-49350 | COOLING WATER CONCENTRATOR B
BHAKEEE C 1 1 146673-49370 | COOLING WATER CONCENTRATOR C
757 1 1 146673-11950 | PLUG
Roxy (F55) 1 1 146673-11960 | GASKET, plug
RNATZ YV 63/8 1 1 23897-030002 HEXAGON PLUG G3/8
@Ry Fr 1TX1 1 1 23414-170000 | GASKET, Copper 17X1
NETT T Gl/2 2 2 23897-040002 | HEXAGON PLUG G1/2
Ry xr 21X1 2 2 23414-210000 | GASKET, Copper 21X1
NABTT T G3/4 1 1 23897-060002 | HEXAGON PLUG G3/4
N vFy 2TX1 1 1 23414-270000 | GASKET, Copper 27 X1
Roxv 2 2 146673-49410 | GASKET
NoFxv 2 2 138673-01990 | GASKET
A b M10X25 4 4 26206-100252 | BOLT M10X25
RNk M10X35 4 4 26206—-100352 | BOLT M10X35
F v bk M10 4 4 26706100002 | NUT M10
A+ M12X35 4 4 26206-120352 | BOLT M12X35

ORIFICE PLATE ¢ 25
ORIFICE PLATE ¢ 30
ORIFICE PLATE ¢35
GASKET 65X1.5

COOLING EATER THERMOSTAT ASS’Y

COOLING WATER PIPE
ORIFICE PLATE ¢3
GASKET 15X1.5
BOLT M10X25

2003. 2.20R

6N18(AL-V



{E33-3.

ARKESEE (EEKF : BARY T )

Fig.33-3 COOLING WATER PIPE SYSTEM,
cold water line : fresh water pump engine fitting spec.

Item

% B
Quantity

® | ®

" aE5
Part No

Part Name

27

28
29

30

31

EREERR
Ny 156X1.5
A b M10X30
F v b MO

s
[ N e

R—p VT 3/8
VY UFKEEE

BiLDEE A10X16
RV MI6X25

T = T
e

= RARNVT 1 1

o xr 12X1 2
ERE 1 1

43600-033180
23438-015000
26206-100302
26706-100002

43600-026420
146673-49652
23297-100161
26152-160252

466 99
43600-030772
23414-120000
146673-49221

AIR VENT VALVE
GASKET 156X1.5
BOLT M10X30
NUT M10

BALL VALVE

DRAIN PIPE, cylinder cooling water
PIPE SUPPORT A10X16

BOLT M10X25

NEEDLE VALVE

GASKET, Copper 12X1

- PRESSURE GAUGE PIPE

2003. 2.20R

6N18(AIL-V







f+X33-4.

Fig.33-4 COOLING WATER PIPE ASS'Y,
with auto—thermostat for air cooler

I

&S
it :59]- it
o5}

il

Ml

il

AEKELHEWBESANBEBERERTEE)

Item w &

¥ B
Quantity

Part Name

BHAAOE

2 | NyFxr
R+ M16X35
3 | RNoxr

4 | b MI6X45
R/ b M16X55

F v b M16
5 | ¥F—F A
R b M12X25
6 | ¥®—1F B
R b M12X25
7 | $F—F

wHEAHOE
9 | RNoxr
RV b M16X35
10 | ~oxr

11 | A+ M16X45
A+ M16X170
F v b M6

12 | HENREEREH

= o = N W W

14667349900
13861349220
26152-160352
138613-49220

26152-160452
26152-160552
26732-160002
146673-49921
26206-120252
146673-49930
26206-120252
146673-49940

146673-49910
138613-49220
26152-160352
138613-49220
26152-160452
26152-161702
26732-160002

43600-029820

COOLING WATER INLET PIPE,
GASKET

BOLT M16 X35

GASKET

BOLT M16X45
BOLT M16X55
NUT M16
SUPPORT A
BOLT M12X55
SUPPORT B
BOLT M12X55
SUPPORT

GASKET

BOLT M16X35
GASKET

BOLT M16X45
BOLT M16X170
NUT M16

AUTO-THERMOSTAT VALVE

COOLING WATER OUTLET PIPE,

2003. 2.20R
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7+ E133-5.

Fig.33-5 COOLING WATER PIPE ASS'Y,
non auto—thermostat for air cooler

AHKELRBSANEEHERERTEER)

i~

No.6¥>%
5 ¥ & 0HaES
Item N Quantity Part No. Part Name
| AEAADEILE st 49 s

1 | &#HAKAOE 1 146673-49802 | COOLING WATER INLET PIPE
2 | ®HAKACOE B 1 146673—-49840 | COOLING WATER INLET PIPE B
3 | Rouxr 1 138613-49220 | GASKET
4 | RN+ MI6X55 4 26152-160552 | BOLT M16X55

T b M6 4 26732-160002 NUT M16
5 Roxy 1 138613-49220 | GASKET

AR+ M16X40 4 26152-160402 | BOLT M16X40
6 | ¥R— 1 146673-49821 | SUPPORT
7 | R+ M12X30 4 26206-120302 | BOLT M12X30
8 | Wb MI2X25 4 26206-120252 | BOLT M12X55

12
13

WHAHOE
WHAKHOE B
Ryxy
AV M16X40

Noxr
AL b M16X55
F > b Mi6

T e

[owy

146673-49812
146673-49850
138613-49220
26152-160402

26152-160552
26732-160002

138613-49220

COOLING WATER OUTLET PIPE
COOLING WATER OUTLET PIPE B
GASKET

BOLT M16X40

GASKET
BOLT M16X55
NUT M16

2003. 2.20R
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{+E33-6.

BHERIKINA IR ELE B FEEE)

&

Fig.33-6 COOLING WATER BY-PASS PIPE ASS'Y, air cooler

[
Nl
Y EAAUU Uil

BInVelalr:

a

]

c

7
L.

|

INAINAER
by-pass close

f il Y7\

) | N Qs\id/
/( 0 “)\ > pyroacs open 3
NP7 e i !
Nug s
N 1
N ,j )

Iten| # & & % Q%tami%y RS Part Name

146683—49621

COOLING WATER PIPE,

1 | BHKE 1
(FeR A A R R) air cooler by-pass
2 | Roxr 1 138673-01990 | GASKET
A b M12X30 4 26206-120302 | BOLT M12X30
3 | RNoxr 1 138673-01990 - | GASKET
R+ MI2X35 4 26206-120352 | BOLT M12X35"
4 | BEBHBE AL NAFRE 1set £ 31 ZH | AIR COOLER BY-PASS VALVE ASS’Y
Refer to Fig.31
5 | Roxr 1 138673-01990 | GASKET
AN b M12X30 4 26206-120302 | BOLT M12X30

2003. 2.20R

6N18(A)L-V



£115133-6.

AHKASANRRAEL B (R HELR)

&

Fig.33-6 COOLING WATER BY-PASS PIPE ASS'Y, air cooler

S0

|
N AT )|
LU LAl
]
L
.. > 1
|
N2, WAP FR - i i
by-pass close ’ T
__l PNAN
Y \Ea.‘f,d/
T T
SNWIPA V- : 1
by—pass op
- |
. . {,- ] !
T e

Iten W& £

¥ B
Quantity

Part Name

(fe R HIT A 7 R)

2 | RoFkr
b MI2X30
3} Ak
R+ KI2X35

S

146683-49621

138673-01990
26206-120302
13867301990
26206-120352

4 | EIHEE A SRR

5 | RyFxr
FA b M12X30

l1set

5 31 2R
Refer to Fig.31
138673-01990
26206-120302

air cooler by-pass

GASKET

BOLT M12X30
GASKET

BOLT M12X35-

AIR COOLER BY-PASS VALVE ASS’Y

GASKET
BOLT M12 X3¢

2003. 2.20R
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7E133-6. AHIK/ AR ELE FERAERR)
Fig.33-6 COOLING WATER BY-PASS PIPE ASS'Y, air cooler

MEMO
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Fig.34 FUEL INJECTION PUMP ASS’Y

YRRt
w
B
N7
s
!
.E : t. ..
NI
f“{
Lap

ISOBARIC VALVE ASSY

Xl

0

e

1
=

OEONCONS

(=x) )
& ' 2=
: s ul i
(R L 9 T = | mar— ="
o A - {7 Ss e —— i
& Pt - S i
i’ ] i u IR
i H % = [ e o e e = e 3
T !L"... u i i i
: - o e )
< 0 —
— DX
e s\“i:i,{.r\

15
!
1

2
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FE34. BARHESHR T
Fig.34 FUEL INJECTION PUMP ASSYY
Aftkk . ¥ AZEH / B Spec. : Fuel Oil _M.D.O.
B 4%t . B (KB / B Spec. : Fuel Oil_HF.O.
ﬁ % jq's | % =2
Item oM & B Quantily 7 P;;t No.ﬁ Part Name
A B
CREIERE R L AR R e FUEL INJECTION PUMP ASS’Y
 AEmtRE 6set | . .| 746673-51203 | MD.0. SPEC.
&’Ew‘rﬁﬂ:ﬁ o | Bset | ?4'66-73‘4:5‘I1-‘04_' HF. 0. SPEC.. _
1 W P A 6 G 146673-51010 | BODY, fuel injection pump
TT Y (AEM) 6s 146673-51200 | PLUNGER ASS'Y, M.D.O.
T YR EER 6s 146673-51100 | PLUNGER ASS’Y, H.F.0.
2 | 75Ty (6) 146673~51230 | PLUNGER
TP (6) 146673-51130 | PLUNGER
3 | v (6) 146673-51210 | BARREL
R (6) 146673-51110 | BARREL
4 | =k (FTFrP¥) 6 6 146673-51170 | SEAT, plunger
5 tidh (7 oVy) 6 6 151673-51170 | SPRING, plunger
6 | iIThE (V%) 6 5] 151673-51180 | SHOE, plunger
7 Jg—F (FFrPyHAF) 6 6 146673-51191 | RETAINER, plunger guide
8 | LT HAR 6 6 151673-51201 | PLUNGER GUIDE
g | BARr (SLAEYED) 6 6 151673-51250 | BOLT, barrel lock
0| Frres 12 12 146673-51261 | PROTECTOR
11§ QU 12 12 150646-51270 | O-RING
12 | oV ¥ 6 146673-51811 | O-RING
13 jolw? 6 146673~51820 | O0~RING
4 | oV 6 146673-51830 | O0-RING
LERLHAE 6s s 146673-51300 | ISOBARIC VALVE ASS'Y
15 | SBERAE (6) (6) 146673~51340 | BODY, isobaric valve
16 | ihE (Y F—rrinT) (6) (6) 146673-51360 | SHOE, return valve
17 | sk (6) (6) 24190-060003 | STEEL BALL
18 | sk (6) (6) 146673~51310 | DELIVERY VALVE
19 | s R byt (6) (6) 146673-51320 | STOPPER, delivery valve
20 | ebififidha (6) (6) 146673-51331 | SPRING, delivery valve
21 | YE—~v AT RFN T (6) (6} 146673-51370 | SPRING, return valve
22 | AV (6) (6) 146673-51800 | SQUARE RING
23 | vA (6) (6) 146673~51350 | SHIM

2004. 3.28R

BN18(AL-V



&

B34, MEEHRTHE
Fig.34 FUEL INJECTION PUMP ASS'Y
.
Ttem ® & A Quantily " P:;t Noﬁ Part Name
A B

24 | RERFLVH 36 36 26450-100502 | HEYAGON SOCKET HAED BOLT
21 Swv7 6 146673-51502 | RACK
2% | r=Fr 6 146673-51510 | PINION
27 | Abh (TyZHEDIED) 6 151673-51550 | BOLT
28 | AR 6s 6s 138688~51570 | SHIM ASS'Y
29 | #BRR 6 6 146673~51730 | POINTER
30 | REIEE 6 6 146673-51740 | SPACER
31 | MR 6 6 26577-060162 | SROSS RECESSED HEAD SCREW
2| RNBETFTS 12 12 23887-120002 | HEXAGON HEAD PLUG
33 | NwFy 12 12 23415-120000 | GASKET
3¢ | RARRNL 36 36 26450~100402 | HEXAGON SOCKET HAED BOLT
35 | PATE > 6X12 24 24 22312~060120 | STRAIGHT PIN 6x12
36 | #8iR 6 146673~51842 | LABEL

SEAR 6 146673~51933 | LABEL
37 | Dsw b 12 12 124220~51890 | RIVET
38 | Hos— 6 129110-52200 | COVER
39 | HAyFr ] 15360551250 | GASKET
40 | Z-VphRl 12 12 26557-060102 | SROSS RECESSER HEAD SCREW

2004. 3.29R

BN18(AL-V




fTEI34. BAMEHR T E4E
Fig.34 FUEL INJECTION PUMP ASS'Y

MEMO
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Fig.35 FUEL INJECTION PUMP DRIVING CEVICE

2003. 2.20R BN18(AL-V



@5, muEsr TRaEE &)
Fig.35 FUEL INJECTION PUMP DRIVING DEVICE

# B B aES
) =]
Item m o & B Quantily Part Na Part Name
RSN TBEE | Gset | 746673-54014 | FUSL INJECTION PUMP IRIVING DEVICE = .
1 | BfE (REtE A ) 6 146673-54012 | MOUNT, fuel injection pump
2 | FTRART T Y 4XSE 24 27221-040050 | PULG 4X5
Fty bR 6s 146673-54130 | TAPPET ASS’Y

3 sy b (8) 146673-54102 § TAPPET

4 o—% (Z~w ) (6) 153623-54111 ROLLER, tappet

5 | Br (Z2y bu—3F) (6) 146673-54120 | PIN, tappet roller

6 | EdRT (6) 138613-54270 | SET SCREW

7 | MERLE (F2y ) 8 151605—54200 | ADJUSTING SCREW, tappet

8 | 7y bk M22 6 26782-220002 | NUT M22

e D 6 146674-54220 | SHIELD, oil

10 | A7V ¥ 6 22351-040010 | SPRING PIN

11 | OV (1A) G635 6 24321-000350 | O-RING (1A) G35

12 | Bk (Eas) 6 146673-54030 | COVER

13 { e MEXS 12 26557060082 | CROSS RECESSED HEAD SCREW M6Xx8
14 | & 6 12 22137060000 WASHER 6

16 | FZA 7o/ 10X10 6 24550-010100 | POSITIONING PIN 10X 10

16 { B b MBX30 6 26206—-080302 | BOLT M8 30

17 | OV 2 (1A) G8O 6 24321000800 | O-RING (1A) G80

18 | OV (14) Pl1 6 24311-000110 { O~RING (14) P11

19 | BT (WAE) 6 146673-54040 | STRAIGHT PIN

2003. 2.20R
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W36, B E B 9 4 (ARG D

Fig.36-1 FUEL INJECTION VALVE ASS’Y
for Engine Using M.D.O. (Marine Diesel Oil) Spec.

|
ThfE A o
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Alre b i, 2
TE36-1. R ¥ E 5 F 4 HAERTH
Fig.36-1 FUEL INJECTION VALVE ASSY
for Engine Using M.D.O. (Marine Diesel Oil) Spec.
o K HaEE
=}
Ttem 0ok A W Quantity Part No. Part Name
v |mmwmnim | bset | 746673-53510 | FUEL INJECTION VALV ASS'Y,
1 | X (6s) 146673-53520 | NOZZLE ASS’Y
2 | s RwAs (6) 146673~53101 | NOZZLE HOLDER
3 1 )ALy k (6) 146673-53080 | NOZZLE NUT
4 | RATR Py TR (&) 146673~53230 | SPACER, valve stop
5 | JAARAY P —] (6) 14667353210 | SEAT, nozzle spring
6 | EfFry (24) 138613-53200 | STRAIGHT PIN
7 | 2 XrFy T (6) 146673-53120 | NOZIZLE SPRING
8 | iIFhE (5 () 146673~53140 | SPRING SHOE, upper
9 RhEHAF (6) 146673-53160 | GUIDE, spring shoe
10 | WEF > b (12) 146673~53170 | ADJUSTING NUT
11 | A4 (WeEF v F) (6) 146673~53150 | DISTANCE PIECE, adjusting nut
12 |ovy2 (6) 151673-51380 | 0-RING
13 | oV v P42 (6) 146673-53900 | 0O-RING P42
14 | oy (6) 128633-11880 | o-RING
15 | 2 ARy 6 137600-53091 | NOZZLE PACKING
16 | Bz oS oY 6 146673-11880 | FLANGE, fuel injection valve
17 | FAFEAEL B 12 26450-100302 | HOLDER SET BOLT
18 | ZREMPEARA B 12 133670-54310 | STUD BOLT, fuel injection valve
(AT B)
19 } o b M0 12 26706—100002 | NUT MlC
20 | JAARY—F 6 146673-11860 | NOZZLE SLEEVE
21 { OV (4D) G40 12 24326-000400 | O-RING (4D) G40
22 | RNoH 6 146673-11870 | GASKET, nozzle sleeve
(2 ZXNAY—F)
23 | BEBERY —F 6 }_ {TE] 37 M | SLEEVE, injection pipe
24 | BREEHEY 6 {1 Refer to Fig.37 | FUEL INJECTION PIPE

2003. 2.20R
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HEI36-2 M % UE 5 A 48 (EEmAR) &)
Fig.36-2 FUEL INJECTION VALVE ASSY
for Engine Using H.F.O. (Heavy Fuel Oil} Spec.

EEAHE / Indirect—Cooling type

— e

[ | 18
palie I iaas o
17— | | ‘ ‘
— 7T ! ‘
25 47 1
|
26\" -
P —
10 T
] |
N

E A E EHE—INE % EN
Injection angle Nozzle—size Hole Stamp Marks
8 1=90° deg. ¢ di=0.22-4
YDLIL15328T90224
6 2=153° deg. ¢ d2=0.28-8
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B # e 5 F i (EERLR

&

Fig.36-2 FUEL INJECTION VALVE ASS'Y
for Engine Using H.F.Q. (Heavy Fuel Oil) Spec.

B EEAHE / Indirect—Cooling type

¥ = 0mwaesEE
1= =]
Ttem B oR & W Quantity Part No Part Name
V| MSEmSARAE | Gset ) 746673-53520 | FUEL INJECTION VALVE ASS'Y, .
1 | 2R (6s) 146673-53540 | NOZZLE ASS’Y
2 | JxTmAE (6) 146673-53101 | NOZZLE HOLDER
3 | JRAF b (6) 146673~53080 | NOZZLE NUT
4 | BT ARy FAR—Y (6) 146673-53230 | SPACER, valve stop
5 | JAALARFY X —1 {(6) 146673-53210 | SEAT, nozzle spring
6 | EiTE Y (24) 138613-53200 | STRAIGHT PIN
7 | JAVARFY LY (6) 146673~53120 | NOZZLE SPRING
8 | k% (k%) 6) 146673-53140 | SPRING SHOE, upper
9 | EhEHIF (6) 146673-53160 | GUIDE, spring shoe
10 | WS> b (12) 146673-53170 | ADJUSTING NUT
11 | R2—% (HWEF o R) (6) 146673~53150 | DISTANCE PIECE, adjusting nut
120y (6) 151673-51380 | 0-RING
13 | OV pa2 (6) 146673~53900 | O-RING P42
14 | oy (6) 12863311880 | 0~RING
15 | J Ao 6 137600-53091 | NOZZLE PACKING
16 | e EI 7T Y 6 146673-11880 | FLANGE, fuel injection valve
17 | FAFEAHEA 12 26450-100302 | HOLDER SET BOLT
18 | BREFBRARAL B 12 133670-54310 | STUD BOLT, fuel injection valve
AR B)
19 | v b M0 12 26706-100002 | NUT M10
20 | 2 AR 6 14667311611 | NOZZLE SLEEVE
21 { OV > (4D) G40 12 24326-000400 | O-RING (4D) G40
22 | RNoFr 6 147643~11870 | GASKET, nozzle sleeve
(/ AnARY—)
23 | Wake (FunLl o) 6 146673—11800 | RETAINER, teflon ring
24 | F—r—F oo () 6 146673-11622 | TAPER BUSH, copper
25 | B AY—7 6 £ 37 Z22B8 | SLEEVE, injection pipe
26 | MRBIENYE 6 Refer to Fig.37 | FUEL INJECTION PIPE
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve
(Indirect—cooling type)
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve
(Indirect—cooling tvpe)
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(360 PABESAAL TR Y —EREE (REAH/XL)
Fig.36-3 Maintenance service procedure of Fuel Injection Valve
(Indirect-cooling type)
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W, (Drawing— 1 28R WHFES T b
RNuz
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve

Unlike the non-cooled fuel injection valve, the indirectly
cooled intjection valve must be serviced or maintained in the

following procedure:

1 Dismantling the injection valve

1) Use the injection valve rmoving tool, Remove the
injection pipe and injection sleeve beforchand Ref.

Drawings I and 2.

2} Remove the Teflon ring whichholds the taper bush of the
nozzle. Use the supplied nylon brush foreasy removal. If
bard to remove the Teflon ring, arrange a hooked stick to

rake out the ring,

3) Fully insert the nylon bush in the taper bush and turning
the brush 4-5 times, draw it in and out several tirzes until
the carbon scale is emoved from the bush end (Ref.
Drawing 3.) Make sure the stepped tip of the bush

remover caiches the taper bush end.

4) Assemble the taper bush remover. Do not screw in the

extension shaft excessively. (Ref. Drawing 4)

5) Insext the taper bush remover until its shoulder hits the

taper bush. Ref. drawing 5.

Drawing—3
o

(Indirect-cooling type)

Drawing~1 ks Focker arm shaft support
S ERRE LA
Drawing-cut bolt
Fw b Nut
BESHEH LIS
{njection valve
Drawing-out tool
+w b
Mut
BEH A
Flange
PAEHER
Fuel injection valve
Drawing—~2
|I._ BEHHELIR
! injection vaive ;
Take Qut 3 o Dfﬂiw 100!
= -7 (REHER) T
for injection I AL b
%li:eeve o / Holder Set Bolt
B op SUET

Fuet injection Vaive

Wi (Foouwn
Retainer (Teflon ring)}
FentFTwira (8)
Taper -Bush (Copper)
Nozzle z? o b

Drawing— 4

HmEEL %‘) Ehy
& & Down Bi& LTS lf Turn L]
o] - - I b Sl
s | <B L{»/./ = Expand Shaft
E \f :E H :
PESRR Y - BRIt R l
Sieeve for A Joint Part 2 ! *
injection Yalve a¢ g = i
FLOUTS Y 2 ? ?
Rylon Brush megzy-7 |
Siceve Ll B
Injection Valve ]
Teflon Ri !
etten Airg s s
F=pl—Syina Joint Part -
Tuper hrush HA F(F—1T o & 2R
{ Coppes) 5 Step Guide
about 0.2 mm Fi Y b (for Take—out of tapsr bush)
Clean down Shit
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve
(Indirect—cooling type)

[& CAUTION )

Do not drive the bush remover tool with a hammer or the like.
Should the bush be broken at the shoulder, the bush remover
will stay at an improper location and the subsequent operation
can damage the bush remover.

6) ‘Tur the extension shaft of the taper mmover bush
clockwise with a hand. When you feel a hit, lift the shaft.
If hard to lift it up, turn the nut on the shaft with a spanmer
to remove the taper bush (Ref, Drawing 5).

2 Adjusting the fuel injection valve and

environment

13 Disassemble and clean the injection valve and adjust the
injection pressure. Refer to the engine manual, section6
for the detailed procedure.

2) Clean the interior of the injection valve sleeve of the
cylinder head, Insert the nylon brush into the taper bush
hole and draw up and down the brush while turning it with
a hand. Ref. Drawing 6.

3) Make sure the taper bush is cleaned by using aflash light.

(/\ caution

Fitting the nozzle at the drty taper bush insert can canse the
nozzle to deteriorate easily. (misinjection).

3 Mounting the injection valve

1) Mounting the flange on the injection valve holder
Fit the flange with M10 bolts with a fastening torme
45-54 N-m {4.5-5.5 kgf-m).

2003. 2.20R
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BlELIF-B5L 8 Turn
tp & Bom 1 =
P RN
=
PERRY —F g1
Sieeve for ‘,’
injection vajve 05

+LOvITSy
Nylon Brush

. RER A
Drawing—1 Ciearance A
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve
(Indirect—cooling type)

2) Apply grease (lithium grease or Pro-Tec grease) over the

outside of the injection valve nozzle, then fit the Teflon
ring and taper bush. Ref. Drawing 8.

[ /)\ caution |

Make sure the taper bush will not dop down when the
injection valve is lifted.

3)
4
5)

6)

8)

9)

Apply the grease over the exterior of the taper bush.

Set the nozzle packing in the injection valve sleeve.
Check the orientation of the injection valve pipe fitting
hole.

Insert the injection valve into the valve hole on the
cylinder head. Make sure the flange fits in the sud bolts.
Ref. Drawing 9.

Apply lube 0il on the threads and seats of injection valve
fixing nuts. Temporarily fasten the nuts with a torque of
35-38 N-m (3.5-3.8 kgf-m).

Loosen the injection valve fixing nuts and fit the injection
pipe sleeve, If hard to screw in the nuts, rock the injection
valve flange left and right yntil the sleeve is tightly
screwed in. Ref. Drawing 10,

Insert the injection pipe md temporarily fasten the
injection pipe joint on the cylinder head with a torme of
15 N-m (1.5 kgf-m) approximately.

10) Fasten the injection valve fixing nuts and injection pipe

joint bolts alternately at a-reguired torque.

Tomgue
Injection valve fixing nut {39.0- 44.0 N.m(4.0-4.5 kgf-m)
Injection pipe joint bolt {20 N-m (2.0 kgf-m)

2003. 7.

TR
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Fig.36-3 Maintenance service procedure of Fuel Injection Valve

11) Perform trial run to check the injection pipe for a leak (Ref.
Drawing 12). Loosen the leak-cut pipe at the cylinder
head to check the oil for any leak. H aleak is found do
steps 6-10 above.

(/\ caumion )

{1) The taper bush of the injection nozzle has a heat transfer
property. It is important to put it in close contact on the
intedor and exterior; otherwise, the sufficient cooling
effect will not be obtained, resuiting even in eardy
ceterioration of the nozzle. Accurate adjustment is
required.

{2} Replace the nozzle packing, taper bush, and Teflon ring
with new one every time they are disassembled.

(3) Do not prolong the maintenance intervais of the injection
valve unnecessarily. The injection valve may become
hard to be removed or misinjection may result,

2003. 2.20R

(Indirect—cooling type)

Drawing—11
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fTE37. BHEH T4 M
Fig.37 FUEL INJECTION PIPE ASS'Y

&

¥ B B FEE
%]
Item Ho& & R Quantity Part No Part Name
o o8 | 746673-59200 |
1| SR 6s 146673~b9062 | JOINT, injection pipe
2 | TRALST Y 3X8 (12) 27221-030080 | DRIVING PLUG 3X8
3 | AARLEDRLE 6X6 {6) 26979—-060062 | HEADLESS SET SCREW 6X6
4 AERANL B MIO0X45 12 26450-100452 | HEXAGON SOCKET HEAD BOLT M10X45
5 | sREEBe 10 12 146673-59240 | SPHERICAL WASHER 10
6 Al s Vg 6 146673-59020 | GASKET
7 | Rexyr 6 146673-59250 | GASKET
8 | RAREALF MSX40 12 26450080402 | HEXAGON SOCKET HEAD BOLT M8X40
9 | 7TV 6 146673-59201 | FLANGE, oval shape
10 | $F o b (BEE) 6 146673-59180 | SLEEVE NUT, injection pipe
11 | SRS 6 14667359230 ] FUEL INJECTION PIPE
12 | NoFr 6 146673—-59220 | GASKET
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BN18(AL-V




381, T —ERL T ABEEE) )
Fig.38-1 FUEL FEED PUMP ASS'Y, marine diesel oil spec.
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381 MM T(—RARL T (ARAER)
Fig.38~1 FUEL FEED PUMP ASS'Y, marine diesel oil spec.
¥ B 8B & E5
B
Item B oML & Quantily Part No Part Name
B4R | lset | 748673752020 | FUEL FEED PUMP ASS'E o

1 | =& @B —FHEVS) 1 14667352210 | BODY, fuel feed pump

2 a7 b 1 14667352230 | SHAFT

3 | E#S 6305 1 24101-063054 | BALL BEARING 6305

4 | ERHE 6205 1 24101-062054 | BALL BEARING 6205

5 | RECHILDE 62 1 22252-000620 | RETAINING RING, C type 62
6 | Sl BET74— RV 1 146673~52220 | COVER, fuel feed pump

7 | &% (ERE:D 1 146673-52240 | GEAR, driving side

8 | % (g8 1 146673-52130 | GEAR, driven side

9 iz 4 151605-52140 | BUSH

10 | FA4 =i, INC 1 141646-52660 | 0IL SEAL, TNC

11 | Rl (A A=) 1 141646-52710 | DISTANCE PIECE, oil seal
12 | Z A NS, SC20407 1 24411-204007 | 0IL SEAL, SC20407

13 | RECHILDE 40 1 22252-000400 | RETAINING RING, C type 40
14 | BATE Y 6X20 2 22312-060200 | STRAIGHT PIN 6X20

15 | $84R 1 137903-52740 | LABEL

16 | R—B AT Va7 b1h 2 137900~91451 | RIVET

17 | ®-+ M10X285 6 26206-100252 | BOLT M10X25

EAFERHE is 753605-5239G | REGULATING VALVE ASS’Y

18 | NuyFy 1 137600-52490 | GASKET

19 | # 1 43600010470 | VALVE

20 | ¥4 1 138613-52570 | SPRING

21 | HERT 1 137603-52750 | ADJUSTING SREW

22 | ##L 1 126410-84940 | HOLDER, valve

23 | v 17X 1 23414-170000 | GASKET, copper 17X}

24 | IEdF o M8 1 26756—060002 | LOCK NUT Mé

25 | |7 b 1 137603-52760C | CAP NUT

26 | @ vFr 13X1 1 23414—~130000 | GASKET, copper 13Xl

27 | A RAFREE 1 139654-52901 | BODY, by-pass valve

28 1 N R 1 132310-34100 | HANDLE

2003. 2.20R
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&

Fig.38-1 FUEL FEED PUMP ASS'Y, marine diesel oil spec.
B 0w a ' 5

I‘tem %B ﬁ] ﬁ ﬁ; Quantily Part NO. Part Na]]le
20 §{ v b M6 1 26716060002 | NUT M6
30 | $H4R 1 42221~-003540 | LABEL
31 | B 1 13965452921 | VALVE OPENER, rod type
32 | HNoeriix 1 41652-000811 | STOPPER, valve opener
33 | AATSS GL/8 1 23897-010002 | HEXAGON PLUG G1/8

e Fr 10X1 1 23414-100000 | GASKET, copper 10X
34 | OV % (4D) Pi4 1 24316-000140 1 0-RING (4D) P14
35 | FA b U8X45 4 26206—080452 | BOLT M8 45
36 | ¥ BET—FRLT) 1 146673-52100 | GEAR, fuel feed pump
37 | BAb MI2X30 4 26206-120302 | BOLT M12X30
38 | Z=F—F— TX20 1 22512-070200 | KEY 7x20
39 | By lEs 1 12231-083410 | PAWL WASHER
40 | Ik b M20 1 26772-200002 | LOCK NUT M20

2003. 2.20R
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381, MM Ts—FRUTHME (AEHLED)
Fig.38-1 FUEL FEED PUMP ASS'Y, marine diesel oil spec.
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fE3s-2. BB —RRLIHE CEREH) &)
Fig.38-2 FUEL FEED PUMP ASS’Y, heavy fuel oil spec.
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{E138-2.

BRE D4 —FAR TiE#E (CEMER)

&

Fig.38-2 FUEL FEED PUMP ASS'Y, heavy fuel oil spec.

Item

W oE A B

¥ &

Quantily

0 aE 5
Part Ne

Part Name

O N SIS

w o o~ & Tl

11
12
13
14

15
16
17

18
19
20
21

22
23
24
25
26

27
28
29

R 7 BRI

FE (Bt 4 — R
¥ 7 b

EBT 6306

E#FE 6206

KACHKLDE 62

Sle (BBl 4 —FHLT)
v (REh)

¥y (gEE)

Fyiva

FA NI~ TNC

A Al (FA Al —Ib)
FA ir—p, 5C20407
RACH LD 40

T 6X20

iR
B AT Yag At
F b M10X25

JEpak LS i
AL - Vg

bz

R
NETZY

o d 18X1
PRA R fp A
N R

F o b M6

SR

Bk

NoFk iz
NATZ Y 61/8
#HAAvFy 10X1

O T S — bt e

DD = =

—

Is
)
(1)
¢y
(1)

(1)
(1
(1)
(1
1)

(1)
n
(1)
(n

il set o f

146673-52210
146673-52230
24101-063054
24101-062054

22252-000620
146673-52251
146673-52240
146673-52130
151605-52140

141646-52660
141646-52710
24411-204007
22252-000400
22312-060200

137903-52740
137900-91451
26206-100252

746673-52350
137600-52480
14667352600
43255-000032
146673-52590

23414-180000
139654-52901
132310-34100
26716-060002
42221003540

139654~52921
41652-000811
23897-010002
23414-100000

| PUEL BEED PMP ASSTY

BOPY, fuel feed pump
SHAFT

BALL BEARING 6305
BALL BEARING 6205

RETAINING RING, C type 62
COVER, fuel feed pump
GEAR, driving side

GEAR, driven side

BUSH

0IL SEAL, INC

DISTANCE PIECE, oil seal
OIL SEAL, SC20407
RETAINING RING, C type 40
STRAIGHT PIN 6X20

LABEL
RIVET
BOLT M10X256

REGULATING VALVE ASS’ Y
GASKET

VALVE

SPRING

HEXAGON PLUG

GASEKET, copper 18X1
BY-PASS VALVE BODY
HANDLE

NUT M6

LABEL

VALVE OPENER, reod type
STOPPER, valve opener
HEXAGON PLUG G1/8
GASKET, copper 10X1

2003.

2.20R

6N18(AL-V



BRI —RARL T (CEmAE) D)

f+E138-2.
Fig.38-2 FUEL FEED PUMP ASS'Y, heavy fuel oil spec.
¥ & W B e
H =]
- Lten w o & Quantily Part No Part Name

30 | OV (4D) Pl4 (1) 24316-000140 | O-RING {4D) P14
31 | RAF M8X45 (1) 26206-080452 | BOLT MBX45
32 | ¥ BET—FRVY) 1 146673-52100 | GEAR, fuel feed pump
33 | Bk H12x30 4 26206-120302 | BOLT M12X30
34 | 7 =PF— TX20 1 29512-070200 | KEY 7x20
35 | B IDbESE 1 12231-083410 PAWL WASHER
36 | lkdHF» b M20 1 26772-200002 LOCK NUT M20

2003. 2.20R

6N18AL-V



FX38-2. BME I —RR T (CEMTHE)
Fig.38-2 FUEL FEED PUMP ASS'Y, heavy fuel oil spec.
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{+B39.

B IE B

B EBFLME

&

Fig.39 FUEL PRESSURE REGULATING VALVE ASS'Y

PR D

Fuel oil inlet

16

CER / Heavy Fuel Oil
® B
Item W OoR A Quantity %P::t%Nu% Part Name
®
----- ;| FUEL. PRESSURE REGULATING vALVE ASS'Y
to] _ 73; HARINE DIE’SE’L’ OIL SPEC. i :
'ﬁf‘_ilse_t;; f_j;f74667j ::.59364 o HEAVY FUEL OIL SP‘E S

1 ) 146673-59753 | BODY, regulatmg valve
2 135310-34030 | REGULATING VALVE

(1) 141646-59940 | REGULATING VALVE
3 151605-52580 | SPRING

1) 4166003020 SPRING
4 | FELU (1) (1) 135410-84281 | ADJUSTING SCREW
5 | ##x {1 (1) 141644~59860 | VALVE HOLDER
6 | &/Fok (1) ) 135410-84301 | CAP NUT
7 | kdF b M8 (1) (1) 26796-080002 | LOCK NUT M8
8 | v—ATvie 22X1.2 (1) (1) 153672-59950 | SEAL WASHER 22X1.2
9 | v—nveiy 20x1.2 {1 (1) 153672-59970 | SEAL WASHER 20X1.2
10 | Aodr 1 1 13867301990 | GASEET
11 | #4 b M12X65 2 2 26206120652 | BOLT M12X65
12 | B4 b M12x30 2 2 26206-120302 | BOLT M12X30
13 | RAFT S H20 1 1 23887-200002 | HEXAGON PLUG M20
14 | oAV vy 20X1.2 1 1 153672-59970 | SEAL WASHER 20X1.2
15 | AAFZ S M6 1 1 23887-160002 | HEXAGON PLUG Ml1é
16 | AT vy 16X1.2 1 1 153672-59980 | SEAL WASHER 16X1.2

2003.

2.20R

BN18(AIL-V



{40, BRE/RANRFHLHE (CEMTH)
Fig.40 FUEL OIL BY-PASS VALVE ASS'Y, heavy fuel oil spec.

#

|4t

@@

&

v {2
Il- . N | %" /
; el L MA

F

%

: @

£ B B T
Ttem ®wOR A K Quantity Part No Part Name
ESoSAREE | | 746673-59351 | FUEL OIL BY-RASS VALVE ASS'Y
1 | 2SN REAFFRE 1) 146673—-59741 | BODY, by-pass valve
2 | s (n 135310-34030 | REGULATING VALVE
3 | iER (1) 15160552580 | SPRING
4 | EWERT 1) 135410-84281 | ADJUSTING SCREW
5 | iz (1) 141644-59860 | VALVE HOLDER
6 | BF> (1) 135410-84301 | caP NUT
7 | EDF vk M (1) 26796-080002 | LOCK NUT M8
8§ | —ATwiy 22X1.2 (1) 15367259950 | SEAL WASHER 22X1.2
9 | —ATuiy 20X, 2 (1) 153672-59970 { SEAL WASHER 20X1.2
10 | OU % (4D) G40 1 24326-000400 | 0-RING (4D) G40
AR b H12X30 2 26206-120302 | BOLT M12X30

2003.

2.20R
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FE41-1 Bh 1S LB 2587408 ()
Fig.41-1 FUEL OIL FIRST FILTER ASS'Y (25A/40A)

Q 3
Tol L 7
S jij
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mim s1oLEtm &)
FUEL OIL FIRST FILTER ASS'Y

FE41-1.
Fig.41-1

@t BEOF 25A / A Spec.: Pipe Diameter 25A
® &4 . BOF 40A / ® Spec. : Pipe Diameter 40A

10
i1

12

13

14

25AHE

¥ N7
PN
By
Bl

O U s (4D) G105
OV (4D} 6130
H b M10%x30
A b M12X30

Bfté B
BfT&R
LA (100 Ayisa)
Z L (100 A wism)

A M5X8
F b MEX10
A+ M5X8

HriEh
itk
RATZ T G3/8
@ty 17X1

BRBESF

i 13X1
wF (= v 7)
HE (HlR= v )

Al A Vg
Ny

42430-002821
42430-003410
42430-002831
42430-003421

24326-001050
24326-001300
26206-100302
26206-120302

42430-002860
42430-003480
132310-556531
42430-003470

26116-050082
26116-050102
26116-050082

42430-002870
42430-003490
23897-030002
23414-170000

43590-004080
23414-130000
42430002841
42430-003441

42430-002851
42430-003450

¥ B
. =]
Item W oA A B Quantity gﬁp;;taiu%% Part Name
® | ®
wepm%;{ _ng{j:ﬁ_ caprnay e FUEL OIL No,l FILTER ASS Y;T SR
et | | Tooor-o04skt |

M Cmen e
BODY
BODY
COVER
COVER

0-RING (4D} G105
0-RING (4D) G130
BOLT M10X30
BOLT M12X30

MOUNTING RETAINER
MOUNTING RETAINER
ELEMENT, 100 Mesh
ELEMENT, 100 Mesh

BOLT M5X38
BOLT M5X10
BOLT M5X8

YOKE SPRING

YOKE SPRING

HEXAGON PLUG G3/8
GASEET, Copper 17X1

PLUG, air vent
GASKET, Copper 13X1
BODY, cock

BODY, cock

GASKET
GASEET

2003, 2.20R

6N18(AL-V



R4, R 1o LB

&

Fig.41-1 FUEL OIL FIRST FILTER ASS'Y
o R
Item oM & W Quantity GG A Part Name
Part No.
@ | ®
15 | ®A- b M12X25 4 26206-120252 { BOLT M12X25
BA R M12Xx30 4 26206-120302 | BOLT M12X30
16 | k= > 1 132310~-55561 COCK, change—over
Wi vy 1 42430003460 | COCK, change—over
17 | B~ R 1 42430~003510 { HANDLE, change—over
o B 1 13791055600 | HANDLE, change-over
18 | NyF i 1 42430~-003501 | PACKING GLAND
Ry @i 1 137910-55582 | PACKING GLAND
19 | OV»Z P30 1 24316—-000300 | O-RING P30
O U P4gA i 24316-570480 | 0-RING P484
20 | AR+ MI0X35 2 26216-100352 | STUD BOLT M10X 35
AR b MIZX35 2 26216-120352 | STUD BOLT M12X 35
+ o b MIO 2 26706-100002 | NUT M10
Foh M2 2 26706-120002 | NUT M12
EHFw b K10 2 26796-100002 | LOCK NUT MiO
BT e M2 2 26796-120002 | LOCK NUT M12
21 [ HA b M5X10 1 26116-050102 1§ BOLT M5X10
ANk M5X16 1 26116~050162 | BOLT M5X 16
22 | &K 1 1 137903-52730 | NAME PLATE
Iy b 2 2 137900-91451 | LIVET
23 | TP 34 23221-340000 | FLANGE, oval 34
MRS Y 49 2 23221490000 | FLANGE, oval 49
24 | HHEAYF 36 2 23428360000 | PACKING, Oval 36
VNI PR R 11 2 23428-510000 | PACKING, Oval 49
25 | FL - M12X30 4 26206-120302 | BOLT M12X30
A+ MI6X40 4 26111~160402 | BOLT M16X40

2003. 2.20R
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FE41-1. #R¥GHR FE1 2L aR4E4E
Fig.41-1 FUEL OIL FIRST FILTER ASS'Y
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41— PRI B1oLEME GoA) 05
Fig.41-2 FUEL OIL FIRST FILTER ASS'Y (50A)
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{Eq41-2.

PARHE 1 LR

&

Fig.41-2 FUEL OIL FIRST FILTER ASS'Y

EOE 50A 8 / Pipe Diameter : 50A Spec.

¥ &

G =

(=}
Iten B & & B Quantity Part No Part Name
MBI UBME | Dset | 42430°010231 | FUELOLL fei FILTRASSY .
1| 1 BODY
2 | Bk 2 COVER
3 oo 2 5T 1 COVER, Cock
4 aw i 1 PLUG, Cock
5 2w FA 1 HANDLE, Cock
6 = VR S 1R VAN % 1 HANDLE, Cock Lift
7 o ZB 1 SHART, Cock
8 | »S-iEx 2 YOKE, Cover
9 | SEBIAAL 2 YOKE BOLT, Cover
10 | ExHAAB 4 BOLT, Supporting
1 | SFHARF 4 RING
12 | Z LA (100 A wirz) 2s 40000-011520 | ELEMENT, 100 Mesh
13 | L ) WIRE GAUZE
LE (2) FILTER CYLINDER
14 | = LfmRE (2) HANDLE, Cylinder
15 | Frvikdrs s 2 DRAIN PLUG
HAHr o b 2 40000-014910 GASKET
16 | BRWETZ Y 2 PLUG, Air Vent
MR b 2 40000-014900 | GASKET
171 0¥% 2 40000-014650 | 0-RING
18 | O 1 40000-014690 | O-RING
19 |OV vy 40000~-014760 | 0-RING
20 | #HRAEAF, Fv b 1set STUD BOLT & NUT

2003. 2.20R
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Handle Position
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\

(DEMITO—42
Left Side Blow-off
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EHMEBOLILA

FRARZODYBILIERD
BIZIBAT D, »++ 300~ 5008808

Rk

Procedure of ﬂushinﬁﬁlter\i BY

Left Side Stop

31 3

Attach this filter outside
the element of fuel oil
filter and after 300~500
operational hours, remove

and throw away this
flushing filter
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{421,

#REh E2 o LESEAE (AFEBEHR)

&

Fig.42-1 FUEL OIL SECOND FILTER ASS'Y, marine diesel oil spec.
Item B & A W Quﬁﬁty %EP:E tﬁm% Part Name
BREME 2 ¢ LB lset 147673556170 | FUEL OIL Na2 FILTER ASS’Y
= A MEE 2s 137600-55260 | ELEMENT ASS’Y
1 | =i (2) CAGE
2 { JYFIALY (2) NOTCH WIRE
3 | E&k (2) UPPER COVER
4 | MRT (6) SCREW
5 | Fhi (2) LOWER COVER
6 | NyEky (mLRALR) (2 137600-55930 | GASKET, element
7 | A& 1 BODY
8 | —A 2 CASING
9 | NyFy (F—2R) 2 137600-55910 | GASKET, casing
10 | & 2 SHAFT
11 | ZEh 2 SPRING
120V 2 24321000250 | 0-RING
13 | ®EffF > b 2 CAP NUT
14 | RyFr (BREKE) 2 13760055920 | GASKET, air vent
15 | Moy 4 GASKET, nylon
16 | |F v} 2 SLEEVE NUT
17 | REER 2 AIR VENT PLUG
18 | =MkEE 2 AIR VENT PIPE
19 | i 1 SWITCHING COCK
20 | WAs 1 COCK COVER
21 | NoFxr (2wd) 1 137600-55900 | GASKET, cock
22 | & 1 WASHER
23 | Ay Ra 1 HANDLE
24 | 1L 1 NOTCH BAR
25 | R 1 SPRING
26 | Fv b M2 1 26716-120002 | NUT Mi2
TR 12 1 22111~120000 | WASHER

2003. 2.20R
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Afls] : iyl ——— :
HE42-1. BREE E20 LR (AFERMTH)
Fig.42-1 FUEL OIL SECOND FILTER ASS'Y, marine diesel oil spec.
A wahEE
=} Izl
Item wom A B Quantity part Mo Part Name
27 | HALEA B MIOX2E 2 26212-1002562 | STUD BOLT M10X25
Fw b M10 2 26716-100002 | NUT M10
98 | "o 1 VALVE
29 | BEE 1 JOINT
30§ 57 1 23894-020002 | PULG
31 | Ny 2 GASKET, nylon
32 | HRALFA B MIOX22 6 26212-100222 | STUD BOLT M10Xx22
+ o+ M0 6 26716-100002 | NUT M10
Ehgs 10 6 22212-100000 | SPRING WASHER 10
33 | $5iR 1 NEME PLATE
34 | MEIT (T L) 1 42511-000720 0IL PAN, FILTER
36 | AMESRyE 23XL5 2 23428-230000 | GASKET, oval 23x1.5
36 [ HHAZLAL F H10X50 4 26212-100502 | STUD BOLT M10X50
F o b MO 4 26706-100002 KUT M10
s 10 4 22217-100000 | SPRING WASHER 10
37 | Buftd 1 146673~55331 | MOUNT
HOAZFREAL b H12X325 4 26212-120252 | STUD BOLT M12X25
B HE— h 1 146673-55340 | SUPPORT
R M12X30 2 - 26212120302 | BOLT Mi2X30
FA b M12X50 2 26212-120502 { BOLT M12X50
B& 12 2 22117-120000 | WASHER 12

2003. 2.20R

BN18(AN-V




421, BREEGH F2l L (AERER)
Fig.42-1 FUEL OIL SECOND FILTER ASS’Y, marine diesel oil spec.
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TR42-2. BR¥M F22 LA (CEMTHR)
Fig42-2 FUEL OIL SECOND FILTER ASS'Y, heavy fuel oil spec.
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it X42-2.

BRFLE SE2C LA (CEMMR)

&

Fig.42-2 FUEL OIL SECOND FILTER ASS'Y, heavy fuel oil spec.

B _: GLiE# / GL Spec.

BE
Ttem W & & Quantity %P:;tﬁl\h% Part Name
@
s L | | PUBL OIL Mof FILTER ASS'Y : 0
i Qs | lset || ToSIss0l0 | SWOMD SR Gam)
GLﬁ:ﬁ (35“”“) SRR ! i :ZE;S:etl::yl 746673—55020GLSPRC(35H111) Enma
PREHE 2 = LEEE 1s 146673~55220 | FUEL OIL No2 FILTER ASS'Y
1s 146673-55260
1| Z LAk 1 1 FILTER BODY
2 | =vRA¥ b (35um 2 2 146673-55230 | ELEMENT (35um)
3 | R 2 2 HULL BODY
4 | Btk 2 2 NUT, round shape
5 | Nwxl 2 2 146673-55350 | GASKET
& 2 2 WASHER
6 | Ny 2 2 146673-55360 | GASKET
7 | OV (4D) G105 4 4 24326-001050 | O-RING (4D) G105
A —-nw R 2 2 146673-55240 | CENTER ROD
AT 2 2 COVER
10 3Ry 1 1 GLAND, flange type
11 | =v 7 R3/8 1 1 146673-55390 | NIPPLE R3/8
12 | Fl—X2ty? Re3/8 1 1 146673-55380 | DRAIN COCK Rc3/8
13 | v 1 1 DIRECTIONAL CONTROL COCK
Ny R 1s 1s 146673-55710 | HANDLE ASS'Y
14 | ~nF (1) ¢y 146673-65700 | BANDLE
15 | A7V Z ¥ 5AR40 (1) (1) 22351050040 | SPRING PIN
18 | RFV Y 1 1 146673-56690 | SPRING
17 | $HER 1 1 146673-55680 | STEEL BALL
18 1 OV (4D) P35 1 1 24316~000350 | 0-RING (4D) P35
19 | OV (4D) P21 1 1 24316-000210 | O-RING (4D) P21
20 | Ak M10 - 8 8 BOLT M10
21 | FAr M10 8 8 BOLT M1

2003. 2.20R
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{FE142-2.

fREEH 2l LAt (CERER)
Fig42-2 FUEL OIL SECOND FILTER ASS'Y, heavy fuel oil spec.

&

&
Item B & & B Quantity %Pi’ tho.%. Part Name
@®

22 | #AZRAL B MO 2 2 146673-55640 | STUD BOLT MIO

23 | Ub o b MO 2 2 146673—-55630 | U-NUT M10

24 | HEIAZRA T M2 4 4 146673-55620 | STUD BOLT ¥12

25 | T b M12 4 4 146673-55610 | NUT M12

26 | iFRhEs 4 4 146673-55600 | SPRING WASHER

27 | wREE LT 2 146673-55370 | AIR VENT VALVE
KR E NS 2 146673-55650 | AIR VENT VALVE

28| FHLT 1 1 146673~55670
GEiR 1 146673~55660 | NEME PLATE
HAZRNL F HIZXTO 4 4 26212-120702 | STUD BOLT M12X70
F vk M2 4 4 26706-120002 | NUT Mi2
e 4 4 22217-120000 | SPRING WASHER

2003. 2.20R
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fTE42-2. #RHH 20 LREHE (CEMMEHR)
Fig.42-2 FUEL OIL SEGOND FILTER ASS'Y, heavy fuel oil spec.

MEMO

2003. 2.20R 6N18(AIL-V



(HE143-1. IR LBRBR A ssus— LRk (CEMEE &)
Fig.43-1 FUEL FILTER BRACKET & SEAL POT, heavy fuel oil spec.
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Alrs] — ) 44 IS
TE43-1. BB LB E v —ILRYE (CEBER)
Fig.43-1 FUEL FILTER BRACKET & SEAL POT, heavy fuel oil spec.
# B W E s
= =]
ITtem 7 & & % Quantity Part No. Part Name
mscUmmAaas | Iset | 746673-55153 | FILTER BRACKET ASS'Y, fuel oil
1 | Huftd 1 146673-55311 | BRACKET
ARATTF Y M4 1 23887140002 | HEXAGON PLUG M14
7y 14 1 153672-59930 | SEAL WASHER 14
2 | fAAREL D M12X30 3 26212~120302 | STUD BOLT M12Xx 30
Fw b M2 3 26706-120002 | NUT M12
3 | Bk M12X120 1 26206-121202 | BOLT M12x120
4 | BH—F 1 14667355470 | SUPPROT
A MIZX28 2 26206-120252 | BOLT M12%25
5 | NyF (REZLE 1 146673-59921 | BEND, fuel oil filter
OV (4D) Pi6 1 24316-000160 | 0-RING (4D) P16
OV (4D) G45 2 24326-000450 | 0-RING (4D) 645
6 BAk M12X30 4 26206120302 | BOLT M12X30
7T | EE (—ARy R) 1 146673-59881 | BODY, seal pot
8 { HNouFxy (I—ARy k) 1 146673-59890 | GASKET, seal pot
9 | F+ MEX50 4 26206—-080502 | BOLT M8x 50
10 | A® 1 14667359980 | INNER PIPE
11 | RASZ Y 63/4 1 23897060002 | HEXAGON PLUG G3/4
12 | =Ty 27 1 15367259850 | SEAL WASHER 27
13 { 7Z 7 PTL/8 2 23875-010000 | PLUG PTi/8
14 | BEARALT i 146673-59940 | NEEDLE VALVE
15 | #E8e&8 1 139653-91170 | JOINT
16 | 2> %2 T=1.0 1 43400005640 | GASKET T=1.0
17 | FEF13F 1.6 MPa 1 42130~014082 | PRESSURE GAUGE 1.6 Mpa

2003. 2.20R
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fE432 FHasl—4 ()
Fig.43-2 ACCUMULATOR

i R / Sealed of nitrogen gas
FXaLL—R3H - )
Replacement of Accumulator 16,000~20,000hrs/running
. ® B oo EE
Item oM 4 B Quantity Part No Part Name
T ¥ b l—H 1s 146676-59330 | ACCUMULATOR
1 | =AFrrn ¢)) —————— | SHELL CHAMBER
g | FraVzAFw N (1) e | BOTTOM SHELL CHAMBER
3 | Fe vy AFyrn (D ————————— | CAP SHELL CHAMBER
4 | FroSog—X v e | CAP BELLOES
5 | Rp—X (1) ———————— | BELLOES
6 | 4 F_p—xX §)) ———————— | GUIDE RELLOES
7 | AEX - (1) s | PLIIG SEAL
S LA A A (n e | GAS SIDE SEAL (0-RING JIS 4D P5)
(OVU»# JIS 4D P5)
9 | FAAfr—1 (1) o | OIL SIDE SEAL (O-RING JASO 2033)
(O % JASO 2033)

2003. 2.20R 6N18(AL-V




fTRI44-1. PRIHEH EEE (AR )

Fig.44-1 FUEL OIL PIPE SYSTEM, marine diesel oil spec.

ds)

NN

Nao. 6Cyl No. ICy]

BERGHF 7
|4 Injection Pump

AEEH2 I L
Fuel oil No. 2 Filter ™\

/4

>
\ Pressure Gauge ‘
\
ieperie's

€150 Wi

R e
L1 o =
7u bm'/-%,;% / / ) -
— Z i 1
Float Swiich, for alarm [/ / . T '
/ .M ) PRRE >
4

i

£ 3,1} e,
1 0il Feed Pumy
PorriE A Fuel O Feeqrump . N
Fuel Qil Inler
{Z:)‘ = =
% ¥
l —
=51 Tl
*; *
oisz, > ¥ L] bz 20 e

Fuel Qil Outlet Fuel Oil Qutiet

L

2003. 2.20R 6N18(AIL-V



{TEI44-1.

Fig.44-1

AR EEE (ARRLHR)
FUEL OIL PIPE SYSTEM, marine diesel oil spec.

/ Front side non—driving for separate S

Hi L / Front side driving for separate Spec.
o B
N ]
Item W % 4 Quantity o FF Part Name
Part No
®

R

'oy‘/y (4D} G40

R (LS

(T4 —REZTAD

OV ¥y (4D) G40
A b M12X30

4 FRY T s

A b H12X30

oy gk

(74— FHLF~ZLED
NATT Y K4

Ty vy 14
RAFTT M
=D oy B

SRRy F L 26X1.5

LB

BENME (LB~
AETT T M4
AT oy 14

FH—b C

A+ M12X25
HHR—F 11.7X2
F b M10X40
PEANyF L 26XL5

1
1 1
2 2

2 2
1 1
1 1
1 1
1 i
1 1
1 1

e e T
[ S i VP Ty

b ek ek DN) ped
= e R DS

146683-59390

24326-000400
26206-120302

24326-000400

26206-120302
146683-59430

23887-140002
153672-59930
23887-080002
153672-59900

23428-260000

16676-591
146683-59441
23887-140002
15367259930
23887080002
15367259900

146673-59521
26206-1202562
14667659421
26206-100402
23428-260000

146673-59421 |

feed pump inlet

O-RING (4D} G40
BOLT M12X30

O-RING (4D) G40
BOLT M12X30

FUEL OIL PIPE

feed pump ~ filter
PLUG Mi4

WASHER 14

PLUG M8

WASHER 8

GASKET 26X1.5

PIPE ASS'Y, filter ~ main p
FUEL OIL PIPE, filter ~ main pipe
PLUG M14

WASHER 14

PLUG M8

WASHER 8

SUPPORT C

BOLT M12X25
SUPPORT 11.7X2
BOLT M10Xx 40
GASKET 26X 1.5

2003. 2.20R
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B R EEE (AR

Fig.44-1 FUEL OIL PIPE SYSTEM, marine diesel oil spec.
& &
Item 0w A B Quantity %}Spi tho.% Part Name
@
7| BESALT i 146673~59940 | NEEDLE VALVE
EHER i 139653~81170 | CONNECTOR
MNoEs T=1.0 2 43400-005640 | GASKET T=1.0
BRMERME ) Dset | Twet | 74667350180 | FUSL OILMAN PIPEASSY [
g8 | OV (4D) G40 1 1 24326~000400 | O-RING (4D) G40
AR b M12X35 2 2 26206~120352 | BOLT M12X35
F v b M12 2 2 26706-120002 | NUT M12
b Spii kg 1 1 146676-59050 | FUEL OIL MAN PIPE
9 | RATTT M4 1 1 23887-140002 | PLUG M14
ATy 14 1 1 163672-59930 | WASHER 14
10 | =3 10 6 6 23831-100000 | UNION 10
AT oy 16 6 6 153672-59980 | WASHER 16
11 | ki 6 6 146676-59131 | FUEL OIL PIPE,
(EE~BEHR ) main pipe ~ injection pump
12 | A (BREE) 6 6 14667659111 SPACER, fuel oil pipe
RATZ Y K12 12 12 23887120002 | PLUG Mi2
=T oy 12 12 12 153672-59920 | WASHER 12
F b M10X35 24 24 26206-100352 | BOLT M10X35
OV (4D) P22 12 12 24316~000220 | 0-RING (4D) P22
o= 10 12 12 23831-100000 | UNION 10
ATy vy 16 12 12 153672-59980 | WASHER 16
13 | KM 6 6 146676-59141 | FUEL OIL PIPE,
(BHR7~EY EF) injection pump ~ return main pipe
a=F 10 6 6 23831100000 | UNION 10
AT oy 16 6 6 153672-59980 | WASHER 16
14 | MEMERED TE 6 6 146676-59160 | FUEL OIL RETURN MAIN PIPE
QU 3w (4D) G40 1 1 24326-000400 | O-RING (4D) G40
A b MI2X35 2 2 262061203562 | BOLT M12X35
F o b M2 2 2 26706-120002 | NUT Mi2
##H—F B 4 4 14667659231 | SUPPORT B
PR+ D 3 3 146676-59081 | SUPPORT D
Ak MI2X25 14 14 26206-120262 | BOLT M12X25
- 27.2X2 7 7 146676-59182 | SUPPORT 27.2X%2
F b M10X45 7 7 26206-100452 | BOLT M10X45

2003. 2.20R
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R4 R EEEE AR G
Fig.44-1 FUEL OIL PIPE SYSTEM, marine diesel oil spec.
% B
. =
ltew| B B & B Quantity | ¥ & & Z Part Name
N
15 | RAETT Y M4 1 1 23887-140002 | PLUG M14
-V iy 14 1 1 153672~69930 WASHER 14
16 | SRR 6set | 6Bset B 37 & | FUEL INJECTION PIPE ASS'Y
Refer to Fig.37
17 | BRBHE R i 1set | lset B4 39 £H8 | FUEL INJECTION PIPE ASS'Y,
(A EM{LHER) Refer to Fig.39 § marine diesel oil spec.
g s 0 | FUEL OFL PIPE ASS'Y, i
lEvEw~mES) o b ke return n. pipe ~ regulating valve *
18 | BEmE 1 1 146683-59450 | FUEL 0IL PIPE,
(BEY E¥~HER) return main pipe ~ regulating valve
oY ¥ (4D) G30 i 1 24326—000300 | O-RING (4D} 630
Ak H1Z2X30 2 2 26206—-120302 | BOLT M12Xx30
HOSRMELAL (EEF) | Iset | lset | 746673-59252 | FUEL. OIL LEAK-OFF PIPEASS'Y,
‘:'ﬁ;j:: . CRE _-_ii};_]eg::t_.lqr_z.__};;:ilve; E
19 | MENEEE A (D 146673~59650 | FUEL OIL LEAK-OFF PIPE A,
injection valve
EHERLTE 6 12 12 23857-060000 [ BOLT 6, pipe joint
T iy 12 24 24 153672—59920 SEAL WASHER 12
20 | REHENE B (EHH) i 1 146683-59662 | FUEL OIL LEAK-OFF PIPE B,
injection valve
BRI ¢ (CEEA) 1 1 14668359671 | FUEL OIL LEAK-OFF PIPE C,
injection valve
21 | BT Y M6 1 1 132654~59790 | FLANGE M16, special type
Fo o T 1 1 151677-39150 CHECK VALVE
moFr 10 1 1 23831~100000 | UNION 10
T iy 16 3 3 153672-59980 | SEAL WASHER 18
HR— b 16X1 4 4 15269659550 |} SUPPORT 10X1
ALk HIZX35 1 1 26206120352 BOLT M12x 35
FA b M10X30 1 1 26206-100302 BOLT M10x 30

2003. 2.20R
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23

mERMEE

24 =

M%Hﬁm% S gl i

(B o g/ K77 454 v
NoX (NH)
ARA T+ ME8X20
PF— b 12X1
A b H12X40

Lol = R o B

1,
Uiy 16 2
PREHR _ 1
(LB m~BaMHo) 1
SRR 1
(7" w72y ~EHH R
PREHRME 1

T4V % v ~EWEH D)

— DD BD

146683-59700

23428-160000
26206-080202
151605-39540
26206-120402

23831100000
153672-59980
146683-59550

146683-59581

146683-59561

FE44-1. BEREEE(ARBLR)
Fig.44-1 FUEL OIL PIPE SYSTEM, marine diesel oil spec.
¥ B
Item W ok & W Quantity %P:n: tho.% Part Name
RN | FUEL 011 LEAK-OFF PIPE ASS'Y, =
("E’ﬁi‘ﬂ’/?’%/??{iﬂﬁlﬁﬂ . i :.E__‘mjectmn pump chamber / flyw_eel s1d i
22 | BRERME A 1 1 146674~59611 | FUEL OIL LEAE-OFF PIPE 4,
(AR R /IFMM) injection pump chamber / flywheel side
HERME B 1 1 146674~59631 | FUEL OIL LEAK-OFF PIPE B,
(B 3 L B/ 7745 MR injection pump chamber / flywheel side
BRFERL L M6 1 1 146673~09180 | BOLT M18, pipe jeint
ATy 16 2 2 153672-59980 | SEAL WASHER 16
FF—F 10%1 10 10 15269659550 | SUPPORT 10X1
H b MIZX35 4 4 26206-120352 | BOLT M12X35
Ul 1 1 146674-59640 | SUPPORT
B b M12X40 1 1 26206-120402 | BOLT Mi2Xx40
Fv b M12 1 1 26706-120002 | NUT M12
A b M12X20 1 1 26206-120202 | BOLT M12X20

FUEL OIL LEAK—OFF PIPE, injection pump
chamber / opposite side of flywheel
GASKRT, oval

BOLT M8X20

SUPPORT 12X1

BOLT M12X40

UNION 10

SEAL WASHER 16

FUEL OIL LEAE-OFF PIPE,
filter pan ~ drain outlet

FUEL 0IL LEAK-OFF PIPE,
blow—off cock ~ drain outlet

FUEL 0IL LEAK-OFF PIPE,
feed pump ~ drain outlet

2003. 2.20R
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HE. B REEE AERLE)

Fig.44-1 FUEL OIL PIPE SYSTEM, marine diesel oil spec.
¥ B "
= - Quantity o ' 5
Item WO & W Part No Part Name
@
24 | WHEERLD 6 1 1 23857-060000 | BOLT 6, pipe joint
AT u iy 12 2 2 153672-59920 | SEAL WASHER 12
Bk oA I 1 146673-59510 § SUPPORT A
b M12X20 2 2 26206-120202 | BOLT M12X20
CRRMRMEAE ) lset | lset | 746676-59403 | DETRCTING PIPE ASY'Y, fusl ofl Leak pive.
25 | MEHRMREE A 6 6 146673~59771 | DETECTING PIPE A, fuel oil leak pipe
THERLM 6 12 12 23857060000 { BOLT 6, pipe joint
T wiy 12 24 24 153672-59920 | SEAL WASHER 12
26 | ==F 2 10 1 1 23831-100000 UNION 10
=T wiy 16 1 1 153672~59980 | SEAL WASHER 16
PRENRMBHY B 1 1 146673-59763 | DETECTING PIPE B, fuel oil leak pipe
EREERELP 10 1 1 23857-100000 | BOLT 10, pipe joint
=D wiy 16 2 2 153672-59980 SEAL WASHER 16
27 | SREHEMREE C 1 1 146683-59791 | DETECTING PIPE C, fuel oil leak pipe
FiFem b (TR R R g 2 F) 1 1 146673~59782 | SUPPORT, float swich
Ak MIOX25 2 2 26206-100252 | BOLT M10X25
28 | BRENRMBRHE D i 1 146683-59780 | DETECTING PIPE D, fuel oil leak pipe
29 | TARAEwSayy I 1 23637-040042 ASTAP COCK
Ty 22 1 1 15367259950 | SEAL WASHER 22
SRENA P | Teet | Tsst | 746673-59551 | FUBL OIL LBCOFF SWITOR ASSY,
30 | 7u—hrRLVF 1 1 46111018771 FLOAT SWITCH
PAL L SV 1 1 43230-014360 | GASKET
Jrio 3 1 1 43230-014440 WASHER
31 | Wiz 1 1 146676-59780 | DRAIN POT
A b MBX16 4 4 26206-080162 | BOLT M8 16
RETTY GL/2 1 1 23897-040002 PLUG 61/2
T e 22 1 1 15367259950 | SEAL WASHER 22

2003. 2.20R
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HE4d2 PEREEE (CERER)

Fig.44-2 FUEL OIL PIPE SYSTEM, heavy fuel oil spec.

PR 2 LI
Fuel oil No. 2 Filter

CEm AL

Heavy Fuel Qil Inlet
*
* 154 IRl
Drain

EHat

Pressure Gauge

R
: . ‘ AT

Y—=WFEy b
‘Seal Pot

No. 6 CyL

PERER T
Injection Pump

AEBAL
Marine diesel Qil
Inlet

* 034
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{FX44-2.
Fig.44-2 FUEL OIL PIPE SYSTEM, heavy fuel oil spec.

MR EEE

/ Front side non—driving for separate Speg.

(CEHHR)

@._Eiﬁ[‘g@ﬁb)&ﬁ / Front side driving for separate Spec.

¥ B
A =
Iten B o8 & Quantity %P:; t%No.% Part Name
@
CmsRELE 0 Lset] 46673-59010 | FUBL 0TL. PIPE_ASS %!
| (Za—wkysAE | [ lset | 74668350101 | foed pum inter
1| #eme 1 146673-59421 | FUEL OIL PIPE,
(74— FHRFAD) 1 146683-59390 | feed pump inlet
2 1 OV (4D) G40 1 1 24326-000400 | O-RING (4D) G40
b MI2X30 2 2 26206-120302 | BOLT ¥12X30

3 %H—?fﬂ‘ﬁ‘ (74 Frj‘/7°
WO / A4 rTA4)

Ol (4D) G40

A MIZX30

BEHE (74— RV
4 | B / AL 8RT A )
OV (4D) 640

FA L M12X30

HFR— b

A+ H12X20

5 | BREPSA SR

6 mswm*g (ZLEBAD)
ARESTY 63/8
Sty 17X1

OY v (4D) G40
F b M12X60
FL b M12X35

7 %ﬁﬁﬂ‘@‘ ( LE~E®)
755 PTL/2

DD e DD

1set

DO DO bbb e

NI T N

iset

[ I I i e

673_59151

24326-000400
26206-120302

146683-59380

24326-000400
26206-120302
146673-59571
26206120202

5 40 BR
Refer to Fig.40

146673~ 59392

23897-030002
23414-170000
24326~-000400
26206-120602
26206-120352

14667650441
23875-040000

e
146673-59370

FUEL OIL PIPE,

feed pump outlet / main line
0-RING (4D) G40

BOLT M12X30

FUEL 01l PIPE,

feed pump outlet / by—pass line
0-RING (4D) G40

BOLT M12X 30

SUPPGRT

BOLT M12X20

FUEL BY-PASS VALVE ASS'Y

FUEL OIL PIPE fllter inlet
PLUG M14

GASKET, copper 17X1
0-RING (4D) G40

BOLT M12 X860

BOLT M12X35

FUEL OIL PIPE, filter ~ main pipe
PLUG PTL/2

2003. 2.20R

BN18(AL-V



K Easr. PR AEER (CEBLRE)
Fig.44-2 FUEL OIL PIPE SYSTEM, heavy fuel oil spec.

¥ R
te| W & & % Quantity | & f& B 5 Part Name
Part No
@
7 | ODvY (4D) G40 1 i 24326-000400 | O-RING (4D) G40
R b MI2XE5 2 2 26206-120552 | BOLT M12X55
HHE-FC 1 1 146673-59521 SUPPORT C
R+ MI2X 25 2 2 26206-120252 | BOLT M12Xx25
H+R—F 21.7TX2 1 i 146676-59421 SUPPORT C
R b KI0X 40 1 1 26206-100402 | BOLT M10X40
ERMEEMHE | Teet | Iset | 746673-59180 | FUEL OIL AN PIFEASS'Y
8 | OV (4D) G40 1 1 24326~000400 | O-RING (4D) G40
R+ HI2X35 2 2 26206-120352 | BOLT M12X35
+w b K2 2 2 26706-120002 | NUT M12
REREE 1 1 146676-59050 | FUEL OIL MAN PIPE
9 | 7R=hl—F{HE lset | lset | £ 43-1 B8 | ACCUMULATOR ASS’Y
Refer to Fig.43-1
10 | AREFFS M4 1 1 23887-140002 | PLUG M14
=Ty ix 14 1 1 15367259930 | WASHER 14
11 | ==F 10 6 6 23831-100000 | UNION 10
Dy iow 16 6 6 163672698980 | WASHER 16
12 | R 6 6 146676-59131 | FUEL OIL PIFE,
(EE~EBHKR ) main pipe ~ injection pump
13 | A~—3 (BREHWE) 6 6 146676-59111 | SPACER, fuel oil pipe
AETZ T M2 12 12 23887-120002 | PLUG Mi2
Uiy 12 12 12 153672-569920 | WASHER 12
R b HI0X35 24 24 26206-100352 | BOLT M10X35
Ol v (4D) P22 12 12 24316-000220 | O-RING (4D) P22
2= 10 12 12 23831-100000 | UNION 10
Ty 16 12 12 153672-59980 | WASHER 16
14 | BREwE 6 6 146676-59141 | FUEL OIL PIPE,
(BRH L F~FED ) injection pump ~ return main pipe
=3 10 6 6 23831-100000 { UNION 10
Y-V T iy 16 6 6 153672-59980 | WASHER 16

2003. 2.20R
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(A4 PREHEEE (CERLE)

Fig.44-2 FUEL OIL PIPE SYSTEM, heavy fuel oil spec.

¥ K o
=) Quantity B E s
Item W& & Part No. Part Name
®
15 | BREHEL % 6 6 146676-59160 | FUEL OIL RETURN MAIN PIPE
OV (4D) G40 1 1 24326-000400 [ O-RING (4D} G40
A+ M12X35 2 2 26206120352 BOLT M12Xx35
F o b M12 2 2 26706120002 | NUT M12
FH—+ B 4 4 146676-59231 | SUPPORT B
PH—FD 3 3 146676-59081 | SGPPORT D
A M1Z2X25 14 14 26206-120252 | BOLT M12X25
PR—F 27.2X2 7 7 146676-59182 SUPPORT 27.2X2
F+ MLOX45 7 7 26206~100452 | BOLT M10x 45
16 | AETZ Y K4 1 23887-140002 PLUG M14
- T v iy 14 1 153672-59930 | WASHER 14
17 | Bk 6set | Gset AE 37 28 | FUEL INJECTION PIPE 4SS’Y
Refer to Fig.37
18 | BREUE MR 1set | Iset A2 39 B | FUEL INJECTION PIPE ASS'Y,
(CEMER Refer to Fig.39 | heavy fuel oil spec.
18 | FH oAl —FHE 1set | 1set | fE0 43-1 &M | ACCUMULATOR ASS'Y
Refer to Fig.43-1
RYTE~WER) retus e ~ regul
19 | BABMNE 1 1 146676-59451 | FUEL OIL PIPE,
(B X&~FER) Teturn main pipe ~ regulating valve
OV (4D) G30 1 1 24326-000300 | O-RING (4D} G30
F b+ M12X30 26206120302 | BOLT M12x30
20 | ASHEME A (FEH) 14667359672 | FUEL dIL LEAR~CFF PIPE 4,
injection valve
BWREEFRNL b+ 6 12 12 23857-060000 | BOLT 6, pipe joint
a=Fy 6 6 6 23831-060000 UNION 6
=T oy 12 30 30 153672-59920 | SEAL WASHER 12

2003. 2.20R 6N18(AN-V



HEdde PRI HEEE (CEREHE)
Fig.44-2 FUEL OIL PIPE SYSTEM, heavy fuel oil spec.

% B
Ien| # B & B Quantity | B & FE 5 Part Name
Part No.
®
21 | #REHRWME B (HEHAP) 1 1 146673-59682 | FUEL OIL LEAX~OFF PIPE B,
injection valve
o=y 10 1 1 23831-100000 | UNION 10
LT s 18 1 1 153672-59960 | SEAL WASHER 18
RELE 1 1 43730-008440 | BOND
F b M6X10 1 1 26116-060102 | BOLT M6x10
F v kM6 1 1 26716-060002 | NUT Me
pBREMELE ;1s"et‘:§f'.; ot | 746673-59280 | FUEL OIL LEAK-OFF PIPE 4SS'Y,
= _{Fﬁ&i_ﬂ’/?ﬁ/?ﬂﬂﬂf{ﬂl) Forinnin - :if.:m',}ectmn pump chamber / flywheel 51 A
22 | MEHEME A 1 1 146674-59611 | FUEL OIL LEAK-OFF PIPE A,
(MBHR 2 BB/ 7FE LD injection pump chamber / flywheel side
PEHRIE B 1 1 146674-59621 | FUEL OIL LEAK-OFF PIPE B,
(A 2 /7T HAU) injection pump chamber / flywheel side

BHERL D ML 1 i 146673-09180 | BOLT M16, pipe joint
g 10 1 1 23831-100000 | UNION 10
=Ty 16 3 3 153672-59980 | SEAL WASHER 16
HAR— b 10X1 8 B 15269659550 | SUPPORT 10X1

4 4

F b M12X35 26206-120352 | BOLT M12X35

O bet /. opposite side of
23 | BREHRWE 1 1 146673-59703 | FUEL OIL LEAK-OFF PIPE, injection pump
(W R > R/ RIT AR M) chamber / opposite side of flywheel
Ry (INE]) 1 1 23428-160000 | GASERT, oval
A+ M8 X20 2 2 26206-080202 | BOLT M8X20

23831.;1.50.000” VIVJNVION 15 -

24 | s=F 15

1 1

=T w20 1 1 1563672-59970 | SEAL WASHER 20
BREHRME 1 1 146673-59551 | FUEL OIL LEAK-OFF PIPE,

(Z L= m~RwMmn) 1 1 filter pan ~ drain outlet
BERAE 1 1 146673-59562 | FUEL OIL LEAK-QFF PIPE,

G-V & v ~FmMEQO) feed pump ~ drain outlet
THERNL b 6 1 1 23857-060000 | BOLT 6, pipe joint
=AUy 12 2 2 153672-59920 | SEAL WASHER 12

2003. 2.20R 6N18(AL-V



{442 PRELEERE (CEMIR)
Fig.44-2 FUEL OIL PIPE SYSTEM, heavy fuel oil spec.
¥ B
L= - Quantity 0o E s
Item 0 &% & Part No Part Name
@
PERMBERE | Tset | Teet | 746673-50403 | DEIECTING PIPE ASS'Y, fuel ofl Teak pive.
26 | REHRMBRHE A 6 6 146673-59771 | DETECTING PIPE A, fuel oil leak pipe
HREFERLD 6 12 12 23857-060000 | BOLT 6, pipe joint
=AY iy 12 24 24 15367259920 | SEAL WASHER 12
26 | m=Ay 10 1 1 23831-100000 | UNION 10
=T oy 18 1 1 15367259980 | SEAL WASHER 16
REHEMBRE® B i 1 146673-59763 | DETECTING PIPE B, fuel oil leak pipe
BERL B 10 2 2 23857~100000 | BOLT 10, pipe joint
T wiiw 16 4 4 153672-59980 | SEAL WASHER 16
27 | mElHEmBHE C 1 1 146673-59792 | DETECTING PIPE C, fuel oil leak pipe
HFR—b (Fo—FrR s vF) 1 1 146673-59782 | SUPPORT, float swich
AR b H10X25 2 2 26206—100252 | BOLT M10X25
| BRRRMA 7R | Iser | lset | 746673-59551 | FUEL OTL LEAK-OFF SFITCHASSY, ..
98 | 7B—PRA OF 1 1 46111-018771 | FLOAT SWITCH
et 2 v 1 1 43230-014360 | GASKET
s 1 1 43230-014440 | WASHER
29 | WEFY 1 1 146676~59780 | DRAIN POT
HA b H8X16 4 4 26206—080162 | BOLT M8x 16
ANETZY 61/2 1 1 23897-040002 | PLUG G1/2
LT sy 22 1 1 153672-59950 | SEAL WASHER 22
30 | && (RLrawd) 1 1 141646~59650 | BODY, drain cock
fpE 1 1 141646-59660 | VALVE ROD
oV (4D) PLO 1 1 24316-000100 | 0-RING (4D} P10
Xyl Fw b 1 1 14164659670 | SLEEVE NUT
S 1 1 42221-012780 | NAME PLATE
By 1 1 22451060000 | WIRE
AT w iy 20 1 1 153672-59970 | SEAL WASHER 20
BEt Lo E i 14667359691 | DRAIN PIPE
wEERL b 12 1 23857-120000 | BOLT 12, pipe joint
=NV wiy 18 2 153672-59960 | SEAL WASHER 18
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45, RS HE (CEBMEE) &)
Fig.d5 FUEL OIL PIPE LLAGGING, heavy fuel oil

3

'\f E1E 6]
H

NN AN
NS

R

AN,

RS

o
7
7
%
%

o :.'t‘ W

25 Pt
LT
S

,
Sl —
F=e . L4
fa 5 s iy Ey
N | A (B LY ol
& o - F
¥

" # B 05 E 5
Ttem B &% A Quantity Part No. Part Name
1 | #%B% A (ZLEADD 1 146676~59850 | LAGGING A, filter inlet
2 | BEY B (- LB~T%) 1 146676-59860 | LAGGING B, filter ~ main pipe
3 | #EE ¢ (FF~FER) 1 146676—-59870 | LAGGING C, main pipe ~ regulating valve
4 | BERE D (HESFHD 1 14667659880 | LAGGING D, regulating valve outlet
5 | %% E (FEE) 1 14667659890 | LAGGING B, leak-off pipe
6 | T F (BT HRHE) 1 14667659900 | LAGGING F, leak—off detecting pipe
7 | BBE G (REN -V I4Y) 1 14667659910 { LAGGING G, fuel oil purge line
8 | BiEE 1 1 14667659920 | LAGGING H, gauge pipe line
(= LESSEE R HE)
9 | HRE I BEFr2) 1 146676-59930 | LAGGING I, drain pot
10 | #E% T 2 146676—59940 | LAGGING J, filter air vent cock
(LB HEav?)

2003. 2.20R 6N18(AL~V
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TR46. BMEEHNESRBERvF4E
Fig.4d6 FUEL OIL LEAK-OFF SWITCH ASSY,
fuel injection pipe

4 ®F
Part No.

OB

Quantity Part Name

Item W OoR &4

1 | 7ue—rRARLoF 1 46111-018771 | FLOAT SWITCH
2 | By 1 146676-59780 | OJL LEAK-OFF TANK
N b MB8X16 4 26206-080162 BOLT M8X16
RoF 1 43230-014360 GASKET
B T=3 1 43230-014440 | WASHER T=3
5§ F KRAFSY 61/2 1 23807-040002 | HEXAGON HEAD PLUG G1/2
6 | —nT iy 22X1.2 1 153672~59950 | SEAL WASHER 22X1.2
WM& o7 TiEH 1 146673~59782 | SUPPORT, leak-out tank

F b HL0X25

26206-100252

BOLT M10X25

2003. 2.20R

BN18(AIL-V



4T B BEU B % E
Fig.47 GOVERNOR LINKAGE & CONTROL DEVICE
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{+E47.

MEEERIUBEMEE

Fig47 GOVERNOR LINKAGE ASS'Y & CONTROL DEVICE
A - HsFH NZ61. PSG B! / B : Governor N781, PSG Tvpe

/ B : Governor UG-8 Type

B - Hs\F UG-8 RY

Item

¥ &

Quantity

®

T
Part No

Part Name

A o L B3

10
11
12

13
14
15
16
17
18

19
20

21

HA b MIZX25
RIALToira 20X20
B 1RSSR

HL - M8X35

b M8

KEs 8

E1vsi—

Lot e o

RN MeX12
S 6

R (1)
BEER (B1lL-)
B4 20

EIFE Y 6X25

H G-
BHRIER L S—
ARFY XL BAR30
2 rat-

&2 1si— (B)

2 Lo3— (B)
ST v b MIO

F R 5X30

Tho w248
Mz ys
TR

hs

i KR A

i

[o BN o - B o "R o > T & > IR & B o TS o\ N A B 0

14

1s
(1)
(1)
(1)
(B
(1)

o

14

is
(D
(1)
ey
(1)
(1

Lo >N - B o - I o Y o > B - B o T & S < B e

14667366770
26206-120252
24550-020200
14667366780

26206~080352
26706-080002
22137-080000
141616-66801
139653-66810
26557-060122
22212-060000
139653-66780
141616-66790
22137-200000

22312-060250
139653-66840
141616-66820
22351-050030
146673-66600
146673-66950
137600-63660
26796-100002
22322-050300

13760066750
137600-66830
120210-66150
12021066160
120210-66170
139653-66831

| ‘GOVERNOR LINKAGE ASS’Y,

746673-66050 . | GOVERNOR' LINKAGE ASS'Y,
146673~-66700

SHAFT, Mol lever

BEARING MOUNT

BOLT ML2X26

DRY BUSH 20X20

BEARING HOUSING, Nol lever shaft

BOLT M8X35

NUT M8

WASHER 8

Nol LEVER

CONTACT PIECE, lever

CROSS RECESSED HEAD SCREW M6X12
SPRING WASHER 6

SPRING, Nol lever

LOCK LEVER, Nal lever

WASHER 20

STRAIGHT PIN 6X2§5
COLLAR

FUEL LIMIT LEVER
SPRING PIN 5AW30
No2 LEVER

Ne.2 LEVER (B)

No2 LEVER (B)
LOCK NUT M10
TAPER PIN 5X30

SPRING HOOK ASS’'Y
SPRING HOOK
SMALL SPRING
SPRING RETAINER
LIMITER

SPRING

2003. 2.20R
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HE47. BEEESICRMEE
Fig.47 GOVERNOR LINKAGE ASS'Y & CONTROL DEVICE
¥ E
Item 0w o & W Quantity %Pf; tho.% Part Name
® | ®
22 | F—r (7o) 1 1 146673~66851 | PLATE, spring hook
25 | Abwss 1 1 146673-66860 | STOPPER
24 | HERT 1 1 138613-66840 | ADJUSTING SCREW
1T b M8 1 1 26796-080002 | LOCK NUT M8
25 | #HEMR 1 1 135210-61090 | LEAD, stamped seal
BY# 1.0X100 1 1 22451100100 | WIRW 1.0Xx100
26 | LS (=T R PY) 1 1 146673-65090 | LEVER, air pisten
27 | F—Er 5X30 1 1 22322-050300 | TAPER PIN 5X30
28 | BEMS 6 6 137600-51560 | UNIVERSAL JOINT
29 | HAR (Fv 7 RE 6 6 146673-66530 BOLT, rack adjusting
30 | LHFo bk M6 6 6 26756060002 | LOCK NUT M6
31 | iR 6 6 137600-51540 | SPRING
e (26l B | Iset | (| 746673-66100 | LINK ASSE, M6IType o 0o
32 | WELAR— 1 146673~81660 | CONTROL LEVER
33 | Bk ¥8X20 1 26206—080202 | BOLT M8X20
FhEs 8 1 22212-080000 | SPRING WASHER 8
M| ¥¥7 b 1 146673-66390 | ROD
96 | ERBRY T — 1 137900-66420 | COLLAR, rod
% | AFY L TE 4AR16 1 22351—040016 | SPRING PIN 4AW16
37 | HER 1 138613-66400 | LINK
38 | ¥R 1 146673-66430 | SPRING
39 | MRS v b 1 138613-66440 | NUT, rod
40 | EREREY 1 132310-66590 | PIN, rod
Eé 8 1 22137-080000 | WASHER 8
B 3.2X20 1 22417~320200 | SPLIT PIN 3.2X20
41 | HEHYY 1 138613-66460 | PIN, rod
B4 10 1 22137-100000 | WASHER 10
W 2.0%20 1 22417-200200 | SPLIT PIN 3.2X20
B (PSC ) 1set FIR 48-2 &R | LINK ASS’Y, PSG Type
Refer to Fig.48-2

2003.

2.20R
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oy = by -~ =1 b
MR EaxgEssvpmzs &
Fig47 GOVERNOR LINKAGE ASS'Y & CONTROL DEVICE
" = B & E
Item W o & B Quantity " Pan:'t Na% Part Name
® ®
B (U8 B iset | AHE 43~3 22fE | LINK ASS'Y, UG-8 Type
Refer to Fig.43-3
REAURAER ) Iset | Iset | 746673-66020 | START/STOP LEVER ASS'Y. 1o
42 | vot—EfdE 1 1 146673-66190 | STAND, lever
43 | Fuira (BN FL) 1 1 141616-66340 | BUSH, lever
44 | KL 7T wvira 20X20 1 1 24550-020200 | DRY BUSH 20X 20
46 | N FAASIEIR 1 1 147673-66220 | STOPPER PLATE, lever
46 | LHFL L 1 1 137600-66230 | BOLT, lock
47 | BsEma R (A) £ is 1s 139653~66050 | START/STOP LEVER (A) ASS’Y
48 | T~ B (1) (1) 139653-66253 | START/STOP LEVER
49 | BE~Y AR (1) (1) 139653-66261 | SHAFT, lever
50 | ~nvRAEHR (1) (1) 130140-66540 | SPRING, lever
51 | #E Ay FAM (1) (0 139653-66280 | HOOK, lever
52 | AL FARE (1) (1) 138613-66270 | KNOB, lever
83 | Ay FAPY (1 (1 137600~66300 | PIN, lever
54 | b HIOX30 2 2 26206-100302 | BOLT M10X30
4 10 2 2 22137-100000 | WASHER 10
55 | &REfTHR 1 1 146673-66220 | PANEL, control lavel
56 { B b M6X30 3 3 26116-060302 | BOLT M6x30
& 6 3 3 22137-060000 | WASHER 6
F ok M6 3 3 26716-060002 | NUT M6
57 | w4 mAgvF 1 1 46130-000110 | MICRO SWITCH
58 Ip~ i M4eX35 2 2 26557-040352 CROSS RECESSED HEAD SCREW M4 X35
59 | #H—1 1 1 146673-66180 | SUPPORT
60 | A+ M5xS8 2 2 26116-050082 | BOLT M5X8
61 | &KiN 1 1 49229-001040 | NAME PLATE
62 | N—HRZ U= U_y b 4 4 13790091451 | RIVET

2003.

220R
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f+B48-1.
GOVERNOR DRIVING DEVICE, NZ61 type

Fig.48-1

HNFEEBEE (NZ618!)

&

—
I,/.J

-‘\—.’—'—":‘)——'

=

B i3 @ : 6N18AL-HV/-DV/~UV/-8V/-EV
Engine Model ® : 6N18L-DV/-UV/~8SV/-EV
# B
Item B o&H & Quantity %Pi t%No.% Part Name

10
11
12

13
14

BAE (955

AL F Y 3X5
26 f

EREE 6005

i)

RECHILHE 47

AL
ALY
WEET A T70.5

7 e e 722
WA > b M4
B 14

WMoy 5.2X32
AT MI0X20

F > b MO

PR (HAFEA)
HTEREXY

H Ry

(1 (1) 27221-030050
1 1 14661361150
2 2 24101-060054
1 1 142613-61120
1 1 22252-000470

1 146673-61130
146673-61140
142613-61150
22512-070220
26871-140002

—
ol etk b ek

22137-140000
22417-320320
22340~100202
26706-100002
43400-004020
14667314170
1 146673-14180

LB o5 T - T o5 R
I T S T R

141616-61100

GOVERNOR' DRIVING DEVICE, ‘NZ61 tipe

| GOVERNOR DRIVING DEVICE, NZS1 type = -

DRIVING CASE, governor
DRIVING PULG 3X5
DRIVING SHAFT

BALL BEARING 6005
DISTANCE PIECE

RETAINING RING, C type
BEVEL GEAR

BEVEL GEAR

SHIM T=0.5

KEY 722

SLOTTED & CASTLE NUT Mi4

WASHER 14

SPLIT PIN 3.2Xx32
STRAIGHT PIN M10X20
NUT Mi0

GASKET, driving case
GEAR, governor driving
GEAR, governor driving

2003. 2.20R
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FE482 HANFTEBBERSLUERELE PScE) ()
Fig.48-2 GOVERNOCR DRIVING DEVICE & LINK ASSYY, PSG type
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HNFEREEE S S OEFRELHE (PSGH!)

Fig.48-2 GOVERNOR DRIVING DEVICE & LINK ASS'Y, PSG type

1 b4 @ : 6N1S8AL-HV/-DV/-UV/-8V/-EV
Engine Model ® : 6N18L-DV/-UV/-SV/-EV
o B
Item W oA & W Quantity WF:?* t%No.% Part Name
® | ®
TR (56 HD) ' 746673-61120. | GOVERNOR DRIVING DEVICE, PSG typs .
HSTREEE s ) | | 746673-61130 | GOVERNOR DRIVING DEVICE, PSG type =~
1 | Bt E (FERED 1 1 146673~61100 | DRIVING CASE, driving shaft
2 | BB oxy 1 1 146603—-61130 | GASKET, driving case
3 | BfEAvF i 1 146603-61140 | GASKET, driving case
4 | HA_AFT»7 b it 1 146603—-61110 ! SHAFT, governor
5 | sEERHTH 1 1 13860361760 ] GEAR, increase to speed
6 | EmE%E 6005 2 2 24101-060054 | BALL BEARING 6005
7 | HL A (HRTH) 2 2 146603—-61150 | SHIM, for governor
e n (AR 1 1 14660361160 | SHIM, for governor
s n (A7) 1 1 146603-61170 | SHIM, for governor
Fe 2 1 1 14660361120 | DISTANCE PIECE
RECHIHE 47 1 1 22252-000470 | RETAINING RING, C type 47
10 | WEE A T=0.5 1 1 142613-61150 | SHIM T=0.5
e b T-0, 2 1 1 142613-61160 | SHIM T=0.2
11 | _ Y 1 146673~61130 | BEVEL GEAR
ARG 1 146673-61140 | BEVEL GEAR
12 | 7=¥—F— Tx22 1 1 22512-070220 | KEY 7x22
13 | #fHEF » M4 2 2 26871-140002 | SLOTTED & CASTLE NUT Mi4
14 | B& 14 2 2 22137-140000 | WASHER 14
15 | iy 3.2Xx32 2 2 22417-320320 | SPLIT PIN 3.2X32
16 | =¥ —F— EX16 1 1 22512-050160 | KEY 5X16
17 | BftE (FAF) 1 1 146673-61800 | DRIVING CASE, for governor
18 | F—Er 6X20 1 1 22301-060200 | PIN, taper 6X20
19 | AT MI0X20 2 2 22340~100202 | PIN, straight 6X20
Fo b MO 2 2 26706100002 | NUT M10
20 | EREhHh 1 1 41121-000982 | DRIVING SHAFT
21 | MR 1 1 41121-000820 | SHIELD PLATE
22 | EBi% 6004 1 1 24101-060044 | BALL BEARING 6004

2003. 2.20R
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W ™ ) -~ 4 E
W48, HAFEHEBLLCERELE PseE) &)
Fig.48-2 GOVERNOR DRIVING DEVICE & LINK ASS'Y, PSG type
= ﬁ b=l =2
Item wmoR & B Quantity a Pg;tgb&x Part Name
® ®
23 | EREZE 6004UU 1 1 24104-060044 | BALL BEARING 6004UU
as | &4 A—n TB2035508 1 1 14667361300 | 0IL SEAL TR2035508
25 | EEHE 1 1 41121-000802 | GEAR, flat
26 | HEE 1 1 41121-000840 | DISTANCE PIECE
27 | REBCHELLLHE 42 1 1 92252-000420 | RETAINING RING, C type 42
28 | 7= P—F— 5X14 1 1 22512-050140 | KEY 5x14
29 | #EAEF > B M2 1 1 26871-120002 | SLOTTED & CASTLE NUT M12
30 | e 12 i 1 22137-120000 | WASHER 12
31 | @lp 'y 3.2X35 1 1 22417~-320250 | SPLIT PIN 3.2X%X25
32 | RFF A R 1 1 41100-000980 | SPRAIN JOINT
33 | {1y 5X28 1 1 22301-050280 | PIN, taper 5X28
34 | OV (4D) P42 1 1 24316-000420 | O-RING (4D) P42
35 | &k (M FEAHE) 1 1 14660361810 | COVER, for governor case
36 | HNyHy 1 1 141616-61300 GASKET
37 | Ak H8X14 4 4 26206-080142 | BOLT M3 x 14
38 | B (YRFEfFHE) 1 1 146673-61830 | COVER, for governor case
39 | NRwFk i 1 146673~61840 | GASKET
a0 | BA M8X14 4 4 26206080142 | BOLT M8X14
41 | sk 1 1 41121-001010 SIDE COVER
42 P Roxyw 1 1 14161661290 | GASKET
43 | B b M8X20 6 6 26206-080202 | BOLT M8Xx20
44 | MHEH 1 1 146603-61180 | 0IL LEVEL GAUGE
45 | 7z (MEH) 1 1 45441-090180 | COVER, for oil level gauge
46 | Ay xr (HEE) 1 1 146603-61190 | GASKET, for oil level gauge
47 | /PRT M4X12 4 4 26557-040122 | SCREW Md x12
48 | BEHiR (WEE) 1 1 41121~000940 | BACK PLARE, for oil level gauge
49 | ARL MiX6 2 2 26557040062 SCREW M4 X6
50 | = L#A 1 1 146673~61880 | FILTER NET
v & 30X1 1 1 23414-300000 | GASKET, copper 30X1
51 1 —L#8 1 1 146673-61870 | FILTER NET
&N dr 30X1 1 1 23414~300000 | GASKET, copper 30X1

2003, 2.20R
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{$E48-2.

HNAFEBEE S L ERKFLM (PSGE)

Fig.48-2 GOVERNOR DRIVING DEVICE & LINK ASS’Y, PSG type

¥ B
Ttem mwoE & B Quantity %[SPZ ;tﬁu% Part Name
® | ®
52 | 8+~ b 2 2 138613-39470 | CAP NUT
e X 201 4 4 93414-200000 | GASKET, copper 20X1
53 | HBEE (Fr7~H3F) 1 1 146673-61860 | LUB. 0IL PIPE, tank ~ governor
54 | =y 1 1 139653-61840 | UNION
55 | BREFERALH 8 1 1 23857-080000 | PIPE JOINT BOLT 8
v Fr 141 2 2 23414-140000 | GASKET, copper 14X1
56 | HIAFZFA b MEOX35 1 1 26212~100352 | STUD BOLT M10X35
HEAA R b MI0X 168 3 3 146603-01990 | STUD BOLT M10X168
57 | 7w b+ M10 4 4 26706-100002 | NUT Mi0
58 | RAT TS 63/8 i 1 23897-030002 | PLUG 63/8
59 | NoFk 1 1 141616-61250 | GASKET
60 | HHIALFNL b M8 X35 4 4 26212-080352 | STUD BOLT M8 X35
Fw bk M8 4 4 26706080002 | NUT M8
iThigé& 8 - 4 4 22212-080000 | SPRING WASHER 8
w5 m) | Iset | lset | 746673-66110 | LINKASSY, B twe
61 | ML S— 1 1 147673-66450 | CONTROL LEVER
62 | HA b M8X2B 1 1 26206—-080252 | BOLT ¥8x25
iFhiEe 8 1 1 22212-080000 | SPRING WASHER 8
63 | P 1 1 14161666410 | JOINT
64 | EAEEHRE 1 1 132310-66590 | PIN, rod
Bedr 8 i 1 22137-080000 | WASHER 8
#prr 3.2X20 1 1 22417-320200 | SPLIT PIN 3.2x20
65 | SR 1 1 13861366400 | LINK
66 | HREE 1 1 146673-66420 | ROD, link
67 | R v b 1 1 138613-66440 | NUT, link
68 | 1 1 138613-66431 | SPRING
69 | EHEYF— 1 1 137900~-66420 | COLLAR, link
70§ AFY LT 4X16 1 1 22351-040016 | SPRING PIN 4X16
71 | EERE 1 1 13861366460 | PIN, link
B4 10 1 1 22137-100000 | WASHER 10
#h ¥y 2xe0 1 1 22417-200200 | SPLIT PIN 2X20
72 | lk®HF > b M8 1 1 26796—-080002 | LOCK NUT M8
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1R48-3 H/\FEREIER S S EER LM Uc-8E) ()
Fig.48-3 GOVERNOR DRIVING DEVICE & LINK ASS'Y, UG-8 type
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1+ E48-3.

HNFERBEES LVERFLHE (UG-83)

&,

Fig.48-3 GOVERNOR DRIVING DEVICE & LINK ASS'Y, UG-8 type

i & @ : 6N18AL-HV/-DV/-UV/~SV/-EV
Engine Model ® : 6N18L~-DV/-UV/-SV/-EV
% & .
Item ] & & Quantity %ﬁP:;t%%h;% Part Name
® ®

[ ]

w o -3 ;m U

11
12

13
14
15
16
17

18

19

Hft& (UG-8) 1 1
Bfta (H39) s s
AR T Z Y 3X5 | (1) 1
HARF Ry ¥ 1 1
HRFBRER v F 2 2
HF e Z b 1 1
El—a I REE 1 1
F—E L 6X40 1 1
EEE 6005 2 2
F] i 1 1
RECHLEDHE 47 1 1
R A T=0.5 1
R (UG-8)

AR (UG-9) 1
7 A T X 22 1 1
i ARE T Al VT 1 1
EES: 14 1 1
| 3.2X32 1 1
HA b MI0X55 4 4
HUAZEL b M10X 40 4 4
F o b M0 4 4
AFE L M10X 20 2 2
F» b K10 2 2

147644-61100
141616-61100
27221-030050
41121000020
43400-004020

147644-61110
138603-61780
22301-060400
24101060054
142613-61120

22252-000470
142613-61150
147673-61130
147673-61140

225612-070220
26871-140002
22137-140000
22417-320320
26206~100552

26212-100402
26706-100002
22340-100202
26706-100002

OVERNOR DRIVING DEVECE 4S

DRIVING CASE, UG-8 type
DRIVING CASE, governcr
DRIVING PLUG

GASKET, driving case
GASKET, driving case

SHAFT, governor
JOINT, serrated
PIN, taper 6X40
BALL BEARING 6005
DISTANCE PIECE

RETAINING RING, C type 47
SHIM T=0, 5

BEVEL GEAR, UG-8 type
BEVEL GEAR, UG-9 type

KEY 7X22

SLOTTED & CASTLE NUT Mi4
WASHER 14

SPLIT PIN 3.2%32

BOLT M0 X55

STUD BOLT M10X40
NUT M1¢

STRAIGHT PIN M10X20
NUT M10

2003. 2.20R
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HNAFERBEES S CEFSRLHE (UG-83)

&

Fig.48-3 GOVERNOR DRIVING DEVICE & LINK ASS'Y, UG-8 type

® =

Ttem B O& 4 Quantity %P;Etgm% Part Name
®
URHGHE (08 D | lset | Iset | T4T673-66120 | LI ASSY, WeSmpe
21 | WH LA 1 1 147673-66450 | CONTROL LEVER
22 | AP M8X22 1 1 26206-080222 | BOLT M8x22
HhES 8 1 1 22212-080000 | SPRING WASHER 8
23 | MRS UG-8 1 1 147673-66460 | ROD
24 | %7 F 1 1 150623-66410 1 SHAFT
25 | BEER 1 1 139964-66400 | LINK
26 | iR 1 1 139653-66430 | SPRING
27 | BMERLT7— 1 1 137900-66420 | COLLAR, rod
28 | EERT v b 1 1 151673-66450 | NUT, rod
20 | RAY P 4X16 1 1 22351-040016 | SPRING PIN 4X16
30 | E®dFw b MO 1 1 26796~-100002 | LOCK NUT M10
31 ] MERY - 2 2 132310-66590 | PIN, rod
BEg 8 2 2 22117-080000 | WASHER 8
#WY Yy 3.2%20 2 2 22417-320200 | SPLIT PIN 3.2X20
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FE149 BBIR VT LU BESFHONBRRvF &)
Fig.49 STARTING SWITCH & TRANSFER SWITCH

@—
O

A
)

N

Item W e A B

% B
Quantity

wWaEE
Part Na

Part Name

1 | AR ¢ v oF
2 F b+ M8X25
Foh M8

FAk M8X12

[ B+ MEX14
Fo b M8

Hproree | e

46150-051410

| T46673-77200

46150"051600
26206-080252
26706-080002

44100-019971
26206~080122

26206-080142
26706-080002

STARTING SWITCH ASS'Y Ui
STARTING SWITCH

BOLT M8X25
NUT M8

ER SWITCHASS'Y
TRANSFER SWITCH
SUPPORT
BOLT M8 12

BOLT M8 14
NUT M8

2003. 2.20R
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FE50. BEESEEE REREHE) 2,
Fig.50 OPERATION AIR PIPE SYSTEM, fuel oil control

1*# | e - AR P .
ot J i O i Ghod
b i% T hladees
29 [ CBiiSIel
opb
nel
56 63 @
@@374 D @0 @ 39 @ ) 6D 3 @ 60 6D 6P &6

wRE AR
AIR PISTON
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FB51. ZBRERLY (BEFEHIER)
Fig.51 AIR PISTON, for fuel flow control

MEMO
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HE52-. RA—FA T E—R (ERiE)  Co)
Fig.52-1 STARTING MOTOR, air starting
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FE51. EEREXLY (BRERE

simm &)

AIR PISTON, for fuel flow control

@ : RERATLE / Safety Control System Type

/ Standard Type

®aEFEE
Part No.

Part Name

Fig.51
B. & £ &
# B
Ttem A Quantity

@
memn s |

ZWRER bR is
I 1s

1 | =730y (B (1)
I (1)

2 | =7 F (GHIRA) (1)
3 {vUvFTy (B (1) (1)
4 I (#%) (1) (n
5 | fERbRR (1 (1

6 | i (0
¥ (1)
7 1 A TF— (EEIEE) (1 (1)
g8 | sty 4x22 (1) (1)
9 | =7Exry (k) (1) (L

10 | =72 by 1)
11 | =7z ryr (BB (1) 1
12 | OV (4D) P40 (3) 2)
13 | EEHEL + (1) (1
14 | y—nrvoix 10 | @
15 | =+ v b M0 (1) (1)
16 | NoFy (2) (1)

17 | B » 6x65 (4)
ALk 6X20 4)
18 | IThEs 6 (4 (4)
19 | RE7S 7 M4 (1 (1)
iy Fy 14X1 (1 (1)

- 746673-65020 |
| 74667365010 |

T000G~0001A2
T000G-0001C2
44100009941
44100-004231
44100-009951

44100-004240
44100-004250
44100-002380
44100-009990
44100-004280

44112-000170
22322-040220
44100-004270
44100-009960
44100-004260

24316-000400
44100-002370
22190-160001
26696-100002
44100-018310

26116-060652
26116-060202
22212-060000
23887-140002
23414-140000

L

AIR PISTON ASS'Y
1

AIR CYLINDER (FOR STOPING)
"

AIR CYLINDER (FOR LIMITING)

AIR CYLINDER COVER (FRONT)
" (REAR)
ROD OF OPERATION
SPRING
i

COLOR (ROD OF OPERATION)
TAPER PIN 4x22

AIR PISTON (STOPING)
AIR PISTON

AIR PISTON (LIMITING)

C-RING {4D) P40
ADJUSTMENT BOLT
SEAL WASHER 10
LOCK NUT M10
PACKING

BOLT 6X65

BOLT 6X20

SPRING WASHER 6
HEXAGON PLUG Ml4
COPPER PACKING 14X1

FUEL. FLO¥ CONTROL DEVICE 4S§’Y " 0

2003. 2.20R
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HES ZEERN ERERNER )

Fig51 AIR PISTON, for fuel flow control
o B
Item B & £ % Quantity B & %5 Part Name
Part No
®

20 [PIat )] 1 1 44112000440 ADJUSTER PIECE FOR ROD
21 | @dF v b MIO0 1 1 26796100002 | LOCK NUT Mi0
22 | B r MLOX45 2 2 26206-100452 | BOLT M10X 45

Fw b M10 2 2 26706-100002 NUT M10

EEdr 10 2 2 22137-100000 | WASHER 10

HhERLER 2 2 159616—-23570 BELLIED SPRING

2003. 2.20R
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TRI50 BIEEREEE (RHREHED
Fig.50 OPERATION AIR PIPE SYSTEM, fuel oil control

MEMO
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HES ZEERAY (HERsEHERs &)
Fig.51 AIR PISTON, for fuel flow control :

B AT LA / Safety Control System Type

BRI (E8 - EfEHE PREFIE (R2VATA)

F.0. Stoping {Auto. & Remote Control) F.O. Stoping (Safety Control System)

11
4

perd =X U]
F.O. Limiting‘_w H

PREIL (B - BRHEED

F.0. Stoping (Auto, & Remote Control}

%ﬁﬁlN

F.O. Limiting - T
e et -

13
15

2003. 2.20R SN18(AL-V



FE50 REEREEE (BH

i, 2 1l 1)

Fig.50 OPERATION AIR PIPE SYSTEM, fuel oil control

41

42

43

44

45
46

47

48

49

50

51

R )

Ak M5X8
Virw b PTI/4XM14

Y

@RIV ~ I7E V)
EREEFRILD 8

# Sy X 14X1
Kifz=d v

kHF v - M6

WEY (7 YR M AD)
THFEALL 8
v Er 14X

Y
(=&Rv AT AD)

BREEFRL 8

A wF 14X

FH—F (EEH)
A M8 X14
Fwv b M8

Bl SRy bAnS
Bk M5X8
V4w b PTI/4XK14
BEE

(V" RN W~ TR VT)

(ﬁﬁ/;ﬁu&) -
Z=Fed Ry b3 T

1s
1
2
1
i

Is

1s

74667373130

26116050082
43570-000080

146673-73370

23854-080000
23414-140000
146673-73800
26772-160002

146673—73610
23854-080000
23414-140000

146673-73360

23854-080000
23414140000

146673—73452
26206-080142
26706—-080002

46116—002380
26116—-0560082
43570—000080
14667373381

o o R W EE
Ttem wm R £ B Quantity Part No. Part Name
38 | kDT v b M6 1 26772-160002 | LOCK NUT Mi16
39 | =% GREHHR) 1 146673—-73301 | AIR PIPE (FUEL OIL LIMITATION)
40 | TREFHLH 8 1 23854-080000 ; PIPE JOINT BOLT 8
v Hr 14X1 2 23414-140000 | COPPER PACKING 14X1

KIRPIPEASSY
46116-002380

3-WAY MAGNET VALVE
BOLT M5X8
SOCKET PT1/4XM14

AIR PIPE

(MAGNET VALNE ~ AIR PUMP)
PIPE JOINT BOLT 8

COPPER PACKING 14X1
UNION

LOCK NUT M16

AIR PIPE (AIR PISTON INLET)
PIPE JOINT BOLT 8
COPPER PACKING 14X1

KIR PIPE ASS'¥ (STOR) 1o

AIR PIPE

(MAGNET VALVE INLET)
PIPE JOINT BOLT 8
COPPER PACKING 14X1

SUPPORT (MAGNET VALVE)
BOLT M8X 14

3-WAY MAGNET VALVE
BOLT M5X8

SOCKET PT1/4XM14

AIR PIPE

(MAGNET VALVE ~ AIR PISTON)

2003. 2.20R

6N18(AIL-V




50 BRAEZRERE (BEREHE

&

Fig.50 OPERATION AIR PIPE SYSTEM, fuel oil control

% B ® i EE

=]
Tten WO 4 W Quantity Part Mo Part Name
52 | BMFEFLTE 8 1 93854-080000 | PIPE JOINT BOLT 8
38w % 14X1 2 23414140000 | COPPER PACKING 14X%1
53 | Bifar=g v 1 146673-73800 | UNION
ST o - M6 1 26772160002 | LOCK NUT Ml6
54 | ZBEE (=7 ERFAH) 1s 146673-73311 | AIR PIPE (AIR PISTON INLET)
55 | ==F v 1 23834080600 | UNION
v H 14X1 1 23414140000 | COPPER PACKING 14X1
mmsgE 746673773400 | AIR CHAMBER 45"
56 | ZEX=E 44100-013570 | AIR CHAMBER
57 | RETZY K4 1 23884-140002 | Hexagon Plug Mi4
&lv ks 14X1 1 23414-140000 | COPPER PACKING 14X1
58 | ¥R —Fk 1 44100020000 [ SUPPORT
B b MIEX25 2 26152-160252 BOLT M16X25
g§¢ | UXL - E65 2 26464-065000 | U-BOLT E65
Fv b H10 4 26706-100002 NUT M10
60 | =XRE (5 1s 146673-73680 | AIR PIPE (CHAMBER)
61 | BRkFEHRAT 8 23854—~080000 | PIPE JOINT BOLT 8
8w F 1 14X1 4 23414-140000 | COPPER PACKING 14X1
62 1 23834~060000
v 12X1 1 23414-120000 | COPPER PACKING 12X1
63 | ZREHHE is © 146673~73192 | PRESSUER GAUGE AIR PIPE
Rk 8X1 2 152674-59550 | SUPPORT 8X1
64 | BlLH&R 1 43730-020750 | PIPE SUPPORT
Ak MIOX16 1 26206~100162 | BOLT M12X16
65 | BREIHE A 1s 146673-73213 | PRESSUER GAUGE AIR PIPE A

2003. 2.20R

BNT8(ANL-V



{FE52-1. RE—F 12T E—5 (EXIED)

&

Fig.52-1 STARTING MOTOR, air starting
o H & o5 E B
Item B R A B Quantity Part Nhji Part Name

9 o W N =

0w o = >,

11

12

RE—=F P2
oyy
oV
oy
oV

FR—2RA

F—RA
A O P o
oy

pi

2y b=V —A
(DC24VHR)

2y hR— e o —
(pC1o0vA)

Fa b

A b M20X30
e 14
75 PT1/8

(1)
(1)
1
(1)
(3

14667377010
146673-77100
146673-77110
146673~77120
146673~77130

14667377140
146673-77150
146673-77160
14667377170
146673-7T7180

146673-77191

14667377221

146673~77200

26296-140302

22217-140000
23875-010000

O-RING
O-RING
O-RING
0-RING

HOSE

HOSE

SOLENOID VALVE
0-RING

BOLT

CONTROL MODULE, for 24V

CONTROL MODULE, for 100V

BOLT

BOLT M20X30

SPRING WASHER 14
PLUG PT1/8

2006. 1.20R
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)

H0Z'1 "900¢

11 18
Muffler

Exh

—~f- /’ s .y

i

Starting Air Inlet

®

| —

R, _‘__@.__. ____________ [_ mmmmmmmm

AN

Turning Handls Switch

—e

i

—— e . -~

4 Pilot Air Sclencid Valve

Starting (Running) Position

A-T(VI8LNG

i & £ Part Name Item i1 o £ Part Name Part No.

1 KA Ty Draive Housing 14 S VY i d Spool Valve e—
2 AR—F - RS Starter Draive 15 o-19> O-Ring 146673~-77110

3 S H - R b Pre Engage Piston 16 E R AR IR, SV Inlet Housing ——
4 TRy b7 b Qutput Shaft 17 o—D 0-Ring 14667377100
b Fodly AN Geer Box Housing i8 APy ion ) Y Compression Ring

B U ¥Y Ribg Gear i9 Ao F S Threaded Inlet Flange ———
7 BT TR by Stage Two Planet Gear 20 O—-Yus 0-Ring 146673—-77120
8 1B7T5 2y M RY Stags One Planst Gear 21 o—-Yyu O-Ring 146673-77130
9 F—ErivT Turb{n Shaft 22 F—R Hoss 146673-77140

10 He i p Turbin Roter 23 — _Hose 146673~-77150

11 QT AL ARG S Conteinment Ring 24 VAV VLY Salenold Yalve 14667377160

12 7 X Nozzie 25 2 h RVl (24V) Control Modul  (24V) 146673-77191

13 P T Nozzle Yalve (valve seat) 25 2k p—bEPa A (100V) Control Modul (100%) 146673-77211

NOLLOY 40 DNIMYHA HOLONW HDNLLYVLIS 2-265i4
BlE)E—3F Ll L—&Y -2SEE

D




53 MWBELERE GFRAESELHE) &)
Fig.53 STARTING AIR PIPE SYSTEM (DIRECT COUPLING SPEGC.)

2003. 2.20R BN18(A)L-V



TE53 WBBERERE

(FEIRAE L)

Fig.53 STARTING AIR PIPE SYSTEM, direct couplmg spec.

&

o ¥ B wWaEE
Iten oW & B Quantity Part No Part Name
X#”‘“}"f{/&’-‘{-—&ﬂ:ﬁﬁlset 747673-77100 : .STARTING MOTOR ASS’ Y _____
1 | A= E8 24V 1 146673-7T701L0 | STARTING MOTOR 24V
7% PT1/8 1 23875~010000 PLUG PT1/8
2 | B M14X30 3 26296-140302 | BOLT M14x30
s 14 3 22217-140000 WASHER 14
CBtEfE © 746673-77111 | MOUNT SS’Y (STARTING MOTOR) = .
gf(z&m-rbf_/y%e&) SR e
Bft& Re-r4v) 3-3) 1 146673~77053 | MOUNT (STARTING MOTOR)
A b M16X50 4 26152-160502 | BOLT M16X50
AT B 16X 30 2 22312-160300 | STRAIGHT PIN 16X 30
6 HHR—b A 1 146673-77300 SUPPORT A
A b M12X20 1 26206-120202 | BOLT M12X20
7 | #4 b M12X30 1 26206-120302 | BOLT M12X30
F o b M12 1 26706120002 NUT M12
8 | MgEXrr B 1 147673~-18340 | BOLT B
e 12 1 22137-120000 | WASHER 12
9 +F—b B 1 146673-77310 | SUPPORT B
10 | ReoFrz i 43254~103110 | PACKING RETAINER
Biogd . o ilset 7466" AIR PILTER ASSY. .
11 | BREI7ANH 1s 146673—73881 AIR FILTER
12 | A (6] 146673~73840 | BODY
13 | ZLEB=LAV R (1) 146673-73870 | FILTER ELEMENT
14 | i (1) 146673~-73851 COVER
15| 55 (1) 146673-73930 PLUG
- R S (1 23414~120000 | COPPER PACKING
16 | OU»7 (1 24311-000490 | 0-RING
17 | Ny 1 136600~-73060 PACKING
18 | #¥=F 1 146673~73810 JOINT
19 | ¥FH—}p 1 146673-73140 SUPPORT
20 | HA b M12X25 2 26206~120252 | BOLT M12Xx25
21 | B M12X35 2 26206-120352 | BOLT M12X35
Fw b Mi2 2 26706120002 NUT M12

2003. 2.20R
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&

Fig.53 STARTING AIR PIPE SYSTEM, direct coupling spec.

Item

& B

=]
[=[2)

¥ B
Quantity

B &%EE
Part No.

Part Name

22

23

24

25

26

27

28
29

33
34

iggéiﬁgﬁtﬂi:?tuisffﬁ”-::

T EIAR)

a=F v (R1XM42)

AR A |
2.94MPa (30kgf/cni)

BTHTAR PT I
Ny R (=7 E—4AD)
oV ¥y (1A) G40
AATSZT M2
=Ty iy 12X1.2

Eefihil
1. 37MPa (14kef/cuf)

o (M14XM12)
AT iy 12X12
BReR

EAs

It A v

N0y hERE
ERE

(FAWF~3)" RN W77)
LR (T v 78R
TREIIRE

1s

R S T ey

1s

[ S Y

6 54 BB
Refer to Fig.54

23112-100007
146673-73051
24321-000400
23884-120002
153672~59920

£ 55 R
Refer to Fig.55

147673-73290
153672-59920
139653-91170
146673~91430
43400-005640

146673-77200

B 50 BB
Refer to Fig.50

146673~73550

UNION (R1XM42

PRESSURE REDUCING VALVE ASS’Y
2. 94MPa (30kgf/cnf)

ELBOW PT1/4

BEND (AIR MOTOR INLET)
O-RING (1A} G40
HEXAGON PLUG Mi2
SEAL WASHER 12X1.2

PRESSURE REDUCING VALVE ASS'Y
1. 3TMPa (14kgf/cuf)

UNION (M14%XM12)
SEAL WASHER 12Xx1.2
CONNECTOR

PRESSURE GAUGE
PACKING

AIR PIPE ASS'Y  (STARTING MOTOR INLET)

PILOT AIR PIPE
AIR PIPE

(FILTER ~ HAGNET VALVE)
AIR PIPE (RACK LIMITATION)
PRESSURE GAUGE PIPE

2003. 2.20R
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1E53 WBEZEREEE CGERAERLHR)
Fig.53 STARTING AIR PIPE SYSTEM, direct coupling spec.

MEMO
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HESs BB TR RE R A &)
Fig.54 PRESSURE REDUCING VALVE ASS'Y, starting air

@\*——:—;D
0

N\ _gn

Pacn] /r‘n fan
7D\
7

) B~ 0 - — =
=3
O3
| HE
P“‘n\
—
r].
g .
1 Ay S R
e
o«
B3
< E
) ™ < (0 &) = = o
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HEss phHEERERLER &
Fig.54 PRESSURE REDUCING VALVE ASS'Y, starting air

¥ B 0w E 5
=]
Item CNEC Quantity Part No Part Name
MEEFfAHE lset 44100~-555541 | PRESSURE REDUCING VALVE ASS'Y
S AN i : 1s HANDLE ASS'Y
2 1 Fwb 1 NUT
3 | ArEkRy b 1 BONNET
4 | iIEhE (R 1 SPRING RETAINER, inside
5 Ea (P 1 44100-554070 SPRING, inside
6 | IERE (SMED 1 SPRING RETAINER, outside
T | 5 1 COLLAR
g8 | i (A 1 44100-554080 | SPRING, outside
9 | AfEFRP 10 HEXAGON HEAD BOLT
10 | FA¥YT7F 4 1 44100-554420 | DIAPHRAGM
11} A 1 BODY
1210V 1 44100-555290 | O-RING
i3} oV 1 44100-555300 | 0-RING
14 | #1& 1 VALVE SEAT
15 | #MLHE 1 44100-555570 | VALVE ASS’Y
16 | AZY—v 1 SCREEN
1Moy 1 44100-555320 0-RING
1B lonyy 1 44100-555340 | O-RING
19 | #idh i 44100-554090 | VALVE SPRING
20 | FpHAFFZT 1 PLUG, valve guide
HA RS (R 1 44100-5556830 | PLUG ASSA’Y, valve guide
HAFFF Y (EHR) (1) 44100-555820 | PLUG, valve guide
oV (1) 44100-555320 | 0-RING
21 | Rt 1 SPACER
22 | WA 1 BRACKET

2003. 7. 1R
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54 B EK BT F LM
Fig.54 PRESSURE REDUCING VALVE ASSYY, starting air
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ftEss. mBEaReF4EE )
Fig.55 SAFETY VALVE ASS'Y, starting air |

)

Gy

et

-
K

—®

=E)

///®

‘ -@
-\’//6)

3

{2)

AN

¥ R 0aE5
[~
Iten B & & B Quantity Part No. Part Name
et ot lset 832b65-103312 | SAFETY VALVE ASS’Y
1 | ZefFE 1 43256000090 | BODY, safety valve
2 I 1 432565-103021 | VALVE
3 | ¥R 5/16 1 24190-100001 | STEEL BALL 5/16
4 | BE2HFER 1 43255-000020 | SPRING, safety valve
5 | iRz (F) 1 43255-103050 | SPRING RETAINER, lower
6 | g (k) 1 432655-103060 | SPRING RETAINER, upper
7 | Eh#Ex 1 43255-103071 | SPRING HOLDER
8 | AAb Mexas 1 26206-080252 | BOLT M8X25
9 | kT ot M8 1 26796—080002 | LOCK NUT M8
10 { #2HFros 1 43285—-103080 | CAP, safety valve

2003. 2.20R
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56, B 5 4R - 4

Fig.56 GAUGE BOARD ASSY

AEZEEG R /_Standard Spec.

B PSGEIF /H{TEF /-. With PSG tvpe Governor Spec.

: o B - =
Item m R A W Quantity %SP;; tﬁNoF Part Name
A B '

1 | EhEgBfTiR 1 ' 147673-91010 | GAUGE BOARD
sracBfHR 1 146676-91020 | GAUGE BOARD

2 | EAE IMPa/end (EIVEH) 1 28886-104045 | PRESSURE GAUGE 1 MPa/eni, L.O.
MNy¥l () 1 122117-39150 | GASKET, round

3 | JEAH 0.6MPa/end (EiEk#HE] 1 1 28886-060000 | PRESSURE GAUGE 0.6 MPa/cuf, H/T C.W.
2w ¥y () 1 1 122117-39150 | GASKET, round

4 | EAE 0. 6MPa/end ({E’;?Eyjt{ﬁ%%ﬂ} 1 1 28886060000 | PRESSURE GAUGE 0.6 MPa/cmi, L/T C.W.
2w (FU) 1 i 122117~39150 | GASKET, round

5 | A 0. 4MPa/exd (H8E) 1 28886—-040000 | PRESSURE GAUGE 0.4 MPa/cnf, boost
Ay (FL) 1 122117-39150 | GASKET, round

5 | ARl Max12 12 i2 26557040122 | SCREW M4X12
F o b M4 12 12 26717-040002 | NUT M4
WEhEE 4 12 12 I 22212-040000 | SPRING WASHER 4

7 ] ¥ b (FHEER) 1 14667381140 } SUPPORT, gauge board
R GER 1 14667391990 | SUPPORT, gauge board

g | AR MEX25 4 26116-060252 | BOLT M&X25
s 6 8 22217-060000 | WASHER 6
Fw b M6 4 26716060002 NUT M6

8 | EaAk M6X10 4 26116060102 | BOLT M&X10
L B 4 22217-060000 | WASHER 6

9 ¢ BT 4 4 137600-91023 | DAMPING RUBBER

10 | Rl MEX16 3 8 26557-060162 | SCREW M6 X168

11 | Fw bk M6 .8 8 26716-060002 | NUT M6
ThEE 6 8 8 22212-060000 | SPRING WASHER 6

12 | BFiE Tt 4 4 41411-000290 | DAMPING RUBEER

2005. 1.21R BN18AL~Y




fFE56. st SF AR LM
Fig.56 GAUGE BOARD ASS'Y

&

20

21

22

23

24

3 MR
R AP Y a—Y Ly b

¥ &
Ttem Wom 4 B Quantity %P:n; t%No.% Part Name
A B

13 | Rah M10%45 4 4 26206-100452 | BOLT M10X45
B4 10 8 8 22137-100000 | WASHER 10

14 { F» b M0 4 4 26706-100002 | NUT MIC
kdF o b M0 4 4 26796-100002 | LOCK NUT MLO
hEs 10 4 4 22212-100000 | SPRING WASHER 10

15 | EAFE (R 1 1 14667691830 | PRESSURE GAUGE PIPE, boost
EAwE (EER 1 1 146676-91840 | PRESSURE GAUGE PIPE, L.O.

16 | EAE (&, SEkEED) 2 2 146676-91850 | PRESSURE GAUGE PIPE, H/T & L/T C.W.

17 | EkHFv b 4 4 45511-005210 | LOCK NUT

18 | ==4v 4 4 43550-002730 | UNION

19 | == Fa#f 4 4 43600-006951 | NEEDLE VALVE
RNy 10X1 4 4 23414~100000 | GASKET, copper 10%1

42221-007740
137500-91451

NAME PLATE, L.O.

RIVET

HEaIR
Rep R Y a—Y Ry

42221-007370
13790091451

NAME PLATE, boost

RIVET

Y v FEHIRER
=B AB T 2a—U Ry b

42221-007830
137900-81451

7 — FHHAKEAR
RepRF T a—Y Ry b

EEEE (H3) 1200
TrioAEE 600

42221-007840
137900-81451

NAME PLATE, cylinder C.W.

RIVET

cooler C.W.

NAME PLATE,
RIVET

146673-91750

2871

1006600

[

TACHOMETER, H70X1200

CABLE 600, - tachometer

2005.

1.21R
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Fig.56 GAUGE BOARD ASS'Y
% B D
Ttem ;O & Quantity HaES Part Name
Part No
A B
25 1 ART Hex14 4 4 26557040142 SCREW M4 X 14
Fv b M 4 4 26717-040002 1§ NUT M4
ITRESE 4 4 4 22212-040000 SPRING WASHER 4

24

25

28

27

28
29

E#R5E (H3) 1500
Tob & Hl 600
SIRLE MaX14

+T vk M4
HhES 4

[Edm B AR

R RZ Y 2Py

fEBR EERER AR
R—F A7 Y 2=y b

A i

i o o o e

Bfta GGHER
Ak MI6x25
IEhE4 16

146673-91760
28711~000600
26557-040142
26717-040002
22212-0406000

42221-021240
13790091451

42223-010171
137300-91451

14667651140
26152-160252
22212~160000

TACHOMETER, H70X1500
CABLE 600, tachometer
SCREW M4 X 14

NUT M4

SPRING WASHER 4

NAME PLATE, tachometer
RIVET

NAME PLATE, danger rotation
RIVET

BRACKET, gauge board
BOLT M16X25
SPRING WASHER 16

2006.1.21R
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A-THV)8INS

MBRR., BAEREX. B,

Starting, Control, Boost air, Cooling water, Lub. oil Pressure

WBRUK, FBRED

R IR

BRI E A ERHED
High Temp. C.W. Press.

. ——
' M P o

HEmE R
Lub. Oil Press.

BT HEHER Lub. Oif Praiming Press.

Boost Air Press.

./l _ II \:- J/\
U ERKEDRES

Low Temp, C.W. Press.

RENPLERGLI LSEE

ANIT 3did ' SYOSNIS FUNSSId L6731

&



Lub. Qil Pressure for Turbo-charger

1357, EABRHBELIVOER
Fig.57 PRESSURE SENSORS & PIPE LINE

&

(.
N
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Fuel O] Pressure for Heavy Fuel Oil Spec.
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1B57. ENBRHEBFSLUVER )
Fig.567 PRESSURE SENSORS & PIPE LINE
H Spec. Fi—F Grade
ERRE Remote Control Start/Stop A &
Baze Engine Side Start/Stop © & ©

A BCD BEEOEHIHBILI-TERDETOTCERRBESB LTI EI Y,

As for A B C D, for equipment of each item varies as depended on the specified
specification, refer to the Final Document.

# po !
ten| H & 4& % Quantity R Part Name
®BIO|IO
Enxrormithen | 1s| s |1s [is | 7ae675-86013 | BRACKET 45 Y, pressure switeh
1 HefE (D) Wi{1)] 146673~-86350 | BRACKET :
2 | FAb MI2X22 (21 @)} (@2}(2)| 26206-120222 | BOLT M12X22
3 | EARES (HESE 1 46150-050151 | PRESSURE TRANSDUCER, starting air
4 | EARSLv»F 1 46111-027631 | PRESSURE SWITCH,
(BiEEREH/BH) control air/alarm
5 HEHZEIE8% 1111 46150-050121 PRESSURE TRANSDUCER,
(BEAES) high temperature cooling water
6 | EHIBER FBEEND 1 46150-050111 PRESSURE TRANSDUCER, boost air
T | EARAL oF 111 46111-027371 | PRESSURE SWITCH,
(EEmroA4 I lub. 0il praiming
8 | BHAL »F 111{1}]1 46111-027571 PRESSURE SWITCH,
(R L) lub. 0il/stop
9 | EAREE (EEME 1111 46150-050131 PRESSURE TRANSDUCER, lub. o0il press.
EAAAL »F (BEH/ER) 1 46111-027581 | PRESSURE SWITCH, lub. 0il/alarm
10 | EA%EERE 111 46150-050121 PRESSURE TRANSDUCER,
(&R A F7) low temperature cooling water
FERHARA »F 111 46111-027481 | PRESSURE SWITCH,
(EEAKE /%) low temperature cooling water/alarm
11 | ESIAA v 11 46111-027561 PRESSURE SWITCH,
(BREEERERES /) turbocharger lub, 0il/alarm
12 | EARER (EERMED) 1 46150-051011 PRESSURE TRANSDUCER,
heavy fuel oil pressure
13 | EARER (ABMESD) 1 46150-050141 | PRESSURE TRANSDUCER,
marine diesel oil pressure

2003. 2.20R
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HEST. EHRUESLUER &)
Fig.57 PRESSURE SENSORS & PIPE LINE
L ]
Ttem W oR & W Quantity %P;;t#;h% Part Name
®®I©|0
PR BLTEE (1)
7‘1 b/\;IxﬂiE%E_ « ﬁ) e
CERRSUVTEE (380 [ 1L i‘f:‘{’l‘EST VALVE ASS Y, mple't'ype
14 | R AT HEE (L) 514 2 46150-052410 | TEST VALVE BODY, single type
15 | A bA3AT R (2H) 1 46150-052920 | TEST VALVE BODY, twin type
F ARSI EE (3H) 111 46150-052940 | TEST VALVE BODY, triple type
16 | =— Fasrs 81 7| 4] 3| 43600-030772 | NEEDLE VALVE
vy 13X1 ] 4] 3| 23414-130000 | GASKET, Copper 13X1
17 | REBFZY 61/4 81 7|41 3| 23897-020002 | PLUG, G1/4
&t 13X1 8171413 23414-130000 | GASKET, Copper 13X1
18 | RERFN P M5X40 1814 8 | 6 | 26450-050402 | HEXAGON SOCKET HEAD BOLT, M5X40
19 | EARAAL vFH (EEE&E) | 1 14667373231 | PRESSURE SWITCH PIPE, starting air
20 | BEARAL o8 (BfEER) 146673-73242 | PRESSURE SWITCH PIPE, cntrol air
21 | BARA vFE (BEA) 11111 146673-409252 | PRESSURE SWITCH PIPE,
high temperature coocling water
22 | BARAS v FE (B5) 1 146673~12311 | PRESSURE SWITCH PIPE, boost air
23 | BARXRA »FE (BRAK 1111111 146673-12311 | PRESSURE SWITCH PIPE,
low temperature cooling water
24 | FEHARASL v FE A 111 43711-086082 PRESSURE SWITCH PIPE A,
(WM TIA 2 0D) lub. oil priming
25 | EHAA v FE B 111 43711-086090 PRESSURE SWITCH PIPE B,
(BBl 74 27 lub. oil priming
26 | ESRHE (BEA) 111111 146673-49242 | PRESSURE GAUGE PIFE,
: low temperature cooling water
27 | =—RARLT 1] 1]1j1 43600-006951 | NEEDLE VALVE
EREE M12-G1/8 111 ]1f1 43570~019170 | PIPE JOINT, M12-G1/8
F AR eF 10 111111411 23418-100000 { GASKET, nylon 10
e dr 12X 1 1111 1¢1 23414-120000 | GASKET, Copper 12X1
28 | EAHE (MBiEH) 111 146676—-39381 PRESSURE GAUGE PIPE, lub. oil
28 | EAHHE (HBR) 1 146673~12320 | PRESSURE GAUGE PIPE, boost air
30 | BABE (R 11111 146673-49221 | PRESSURE GAUGE PIPE,
high temperature cooling water

2003. 2.20R
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fHE57. ENRHBSLUER )
Fig.57 PRESSURE SENSORS & PIPE LINE
X i i EE
Tten W& & Quantity P oot Yo Part Name
® I B®|0|0

31 | =— R 21211 43600-030772 NEEDLE VALVE

v Ey 12X 1 21211 23414-120000 | GASKET, Copper 12X1
32 | &R 1111111 140673-58920 | PIPE SUPPORT
33 | Bk MBX25 2121212 26206~-080252 | BOLT M8X25

F vk M8 2121212 26706080002 BOLT M8
34 | EARE GREGHEEREW 1141 146676-39700 PRESSURE GAUGE PIPE, lub. oil

turbocharger lub. oil

gl )| {H.F.0. SPEC.]
35 | EARHE 1 146673~59872 PRESSURE GAUGE PIPE, fuel oil
36 | = HREF 1 147648~59560 3-WAY JOINT

77 1 43530-001760 | PLUG
37 | EAEE (Z LEBHD 1 146673-59802 | PRESSURE GAUGE PIPE, strainer outlet
38 | =—Farins 1 43600-030772 NEEDLE VALVE
39 | k&R 474 23297-060121 PIPE SUPPORT

BAAF MIZX16 212 26206120162 BOLT M12X16

[AEmR] [M.D.0. SPEC.]
40 | ESEE 1 146683—b9870 PRESSHRE GAUGE PIPE, fuel oil
41 | ZFHRE=E 1 147648-59560 3~WAY JOINT

T 1 43530-001760 | PLUG
a2 | EAEE (ZLEBHD) 1 14668359800 PRESSURE GAUGE PIPE, strainer outlet
43 | =—RFANF 1 43600-013101 NEEDLE VALVE
4 | £DEER 4| 4 23297-060121 PIPE SUPPORT

R M12X16 212 26206—-120162 BOLT M12X16

2003. 2.20R
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Fig.58 Boost Air Pressure Regulating Device(6N18AL-EV Type)
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ltem wmoR & B Quantity Port No. Part Name
RRESTERBMM | Iset ' ] 746673-12150 | BOOST AIR PRESSURE REGULATING
R T T R RIS S ;VALVE ASS Y :
1 | RS 1 140623-12302 | RODY, regulating valve
2 | sty 1 140623-12312 PACKING
3 | BT LY 1 14667312350 | FLANGE
4 | s 1 137602~12320 | REGULATING VALVE ROD
5 | v b M2 1 26706-120002 | NUT M12
5 | B+ M10X%35 2 26206—-100352 | BOLT M10X35
7T | HES 1 140623-12341 | SILENCER
g8 | HNoFxr 1 140623~12180 | PACKING
9 | Kk MOXBS5 2 26206~-100652 | BOLT M10X65
10 | ZBEETF I 146674-01610 | AIR CHAMBER COVER
PRI 146673-01620 | PACKING
Bt b M12X26 2 26206-120252 { BOLT M12x25

2005. 3.16R
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Fig.50 OPERATION AIR PIPE SYSTEM, fue! oil control

¥ R Ba®&E
= =]
Item woHm A Quantity Part No. Part Name
1 | RE—F 4 e—2iH 1set AHE 54~1 Z2PB | STARTING MOTOR ASS’Y
Refer to Fig.54—1
Sy MESEE | Dset | 74667373440 | PILOTAIR PIREASS'Y. .o
2 | st MIEXR1/8 1 146673-73281 | UNION M18xR1/8
3 | Aoy hERE A 1s 146674-73420 | PILOT AIR PIPE A
4 2=F 1 43554~001621 UNION
5 ERf 43600~016270 VALVE
SR (EWHR) 42923~025580 | NAME PLATE (VALVE)
8 =3 M16XR3/8 1 44100-018190 UNION M16XR1/8
7 HFHR—F (EHBH) 1 146674-73440 | SUPPORT (VALVE)
8 dHFw b M6 1 26772-160002 LOCK NUT M16
9 HAry FESE B 1s 146674-73400 | PILOT AIR PIFE B
10 | FikFERLT 8 23854-080000 | PIPE JOINT BOLT 8
v x 14X 2 23414-140000 | COPPER PACKING 14X%1
11 | ¥4 >k PTI/4XM14 43570000080 | SOCKET PT1/4xXM14
@ﬁ’é‘ﬂ:}'ﬁﬁ lset - "__:746673*7_3_29(_) ;_;f,]_AIR pIpE ASS Y _
GRS AL L | (STRTING MAGNET Ve D
12 | o=Fy M16><R1/8 1 146673—73291 UNION M16XR1/8
13 | ZERY 1s 146674-73390 | AIR PIFE
(TANF~aw IRy br3T) (FILTER ~ MAGNET VALVE)
14 | ;== MI6XPT1/4 1 43554-001581 | UNION M16XPT1/4
15 | THEF PT1/4 i 93121-020007 1§ T-JOINT PT1/4
16 | WikH 1 14667373520 | CHECK VALVE
17 | & (=v2) 1 43594~001580 | BRACKET (COCK)
1

18
19

20

AIABEFE (PTaR S F)

gES R 14X1

E¥H

@R (EWH)

BEFE A (TaoAFAO)
F b HloOX12

23414-140000

23102-100034

43600-016270
42223~025570
147673-73680
26206-100122

COPPER PACKING 14X1

JOINT (PT CONNECTOR)
VALVE

NAME PLATE (VALVE)
JOINT A (FILTER INLET)
BOLT M10Xx12

2003. 2.20R
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Fig.50 OPERATION AIR PIPE SYSTEM, fuel oil control

Item w oM 4 W Q?ﬁntﬁy %Spf; tho.%‘ Part Name
21 | R 4 ¥ (HEERD) 1 146673~73770 | AIR FILTER {CONTROL AIR)
22 | =» 0 PIL/4 2 23163-020007 | NIPPLE PT1/4
23 | #k=E B (744 AFHI 1 147673~73690 | JOINT A (FILTER OUTLET)
24 | k@®Fw b 1 137600-63150 | LOCK NUT
25 | Bfi& (ZaF) 1 146673~73471 | SUPPORT (FILTER)

B+ H8X14 2 26206-080142 | BOLT M8X 14
26 | ¥ B+ A (FANF) 1 146673-73480 | SUPPORT A (FILTER)

A+ M8X16 1 26206080162 | BOLT MBX16

B 8 1 22137080000 | WASHER 8

+w + M8 1 26706-080002 | NUT M8
27 | BEE GEZELAD) 1s 146673-73402 | AIR PIPE (CONTROL AIR INLET)
28 | THEEE 1 43580-014910 | 3-WAY JOINT

B o8 | st | T46GTSTOIZ4 | AIR PIPD ASS'Y (RACKLITMIION

29 | ZH#F 1 146673-73330 | 3-WAY JOINT

= w7 PT1/8 1 23163-010000 | NIPPLE PT1/8
30 | BEE ls 146673-73323 | AIR PIPE

(x7E-F ~ AL =p 2vpa-F) (AIR MOTOR ~ SPEED CONTROLLER)
31 | ¥H—F BX1 2 152674-59550 | SUPPORT 8X1

FA b HI0X50 1 26206-100502 | BOLT M10X50
32 | Bgw 1s 146673-73413 | AIR PIPE

(=78 ~ HikfH) (ATR MOTOR ~ CHECK VALVE)
33 | B®Hx C 1 136600-59640 | PIPE SUPPORT C

H b MI0OX16 1 26206-100162 | BOLT M10X16
34 | Y& v MI6XG61/4 1 146673~73530 | SOCKET M16XG1/4

Wk 1 146673-73520 | CHECK VALVE
35 | BEfonod 1 146673-73502 | UNION
36 | =— FASREE 1 146673~73510 | NEEDLE VALVE SEAT

v X 20X1 1 23414200000 | COPPER PACKING 20X1
37 | =—Faf 1 43600-030772 | NEEDLE VALVE

St & 12X1 1 23414-120000 | COPPER PACKING 12X1

2003. 2.20R
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INSPECTION INSTRUCTIONS FOR MODEL 45MA AIR STARTER
CONTROL MODULE

1. Before Inspection
Be sure to release the air pressure of the system before setting about the
inspection.
When the starting power voltage of the air starter 45MA is 24VDC, refer to
Fig.1.below. When the voltage is 100VDC refer to Fig.2.

Control Module for 24VDC: Part Number 2-24775-005 / Yanmar Part No. 146673-77191
Control Module for 100VDC: Part Number 2-24775-005-1 / Yanmar Part No.146673-77211

2. Inspection.
2-1. Trouble: The air starter does not start even with the application of the
normal air pressure.

Measure: It is possible that no power is supplied to the control module.
Remove the screws at the input and output connectors (see Fig.2
below) and pull them out from the control module body. Check
that the power voltage is supplied to the input side connector

lead wire,

2-2. Trouble: Solenoid valve does not open even when the power is supplied to
the control module.
Measure:

(@ Check the control module body:
Impress the power voltage to the plus (+) and minus (-) poles of
the input terminal and measure the voltage of the output
terminal. The function is normal when the power voltage as
impressed appears.

@ Check the solenoid valve:
Supply 0.2MPa (2kg/cm? air pressure to the NC (normal closed)
piping of the solenoid valve removed from the control module.
Impress DC12V between the terminals (no polarity) of the
solenoid valve, open it and check for the function. If the
solenoid valve is normal, replace the control module.

@ When the function of the solenoid valve is not normal:

YANMAR CO.LTD.

Page ATT-1
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Remove the elbow, loosen two nuts of the solenoid valve, turn
the coil housing (with sealed in black resin) counterclockwise
for loosening and remove it from the (aluminum) valve body.
Loosen the three screws and check that the valve port is not
clogged with impurities. If it is clogged, clean the port and
check the function of the valve again according to the
instruction of @ above.

INPUT OUTPUT

.- )
e
@-\,_\
P

o) -
4
Fig.1 Module for 24DVC Power Fig.2 Module for 100DVC Power
2006. 2. 13R
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MODEL 45MA ATR MOTOR SERVICE INSTRUCTIONS FOR YANMAR
DIESEL ENGINE MODELS, 6N18(L), 6 & 8N21(A) ENGINES

@ Cautions for Disassembly

@D The dimensions of this air motor are represented in the inch unit.

@ All bolts come with six holes. Apply LOCKTIGHT (screw bonding agent) to
the threads.

® Lube oil is sealed in the sealing type bearing and the starter drive. Do not
wash these items.

@ Feed 80g specialized grease inside the reduction gear for lubrication. For
O-rings and other items, use AEROSHELL #6 or equivalent gease.

® The air motor can be disassembled largely into the drive housing (81), gear
box housing (68), ring gear (49), contained ring (18) and inlet housing (5).

Mark alignment marks on each part before disassembly.

b ]

VA&
.':-cu-\\\\N\\T:\ ’ - iy
Ea I ==
A >

YANMAR CO..LTD.

2002.7.1R
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TDI TURBOSTART TWO™
From TECH DEVELOPMENT

THREADED
INLET

CONNECTION

PB AN91-390.08
Figure 8. Mode!l 45M Parts Key Numbers

Publication 45-723, Edition 1
November, 1991
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TDl TURBOSTART TWO™

From TECH DEVELOPMENT INC.

SECTION 7.0 PARTS LIST
KEY
NO. DESCRIPTION PN

it Socket Head Cap Screw (4},

inlet flange to intet housing 11F-43814-024
2 SAE 61 Inlet Flange 2-25461
24 Threaded inlo! Flango, 1-1/4 NPT 2-25101
2A Threaded Injet Flange, 1 NPT 2-25101-001
2A Threaded lnlet Fiange, 374 NPT 2-25101-002
2A Thraaded inlot Flange, 1-1/2 NPT 2-25101-003
31 C-Ring 9-80001-222
4 Hex Plug 9-83501-002
5 Inlat Housing 2-25085
B Sozke! Head Cap Screw (3), iniet

housing 1o valve seat 11F-19024-008
7 Bocket Head Cap Screw (4), inlet

housing 1o centainment ring 11F-25028-016
8 C-Ring $-80002-218
9 Shock Dampener 2-25107
10 Comprassion Spring 9-80435
11 O-Ring Cap 2-25108
12 Spocl Vaive 2-25099
13+ | O-Ring 9-80002-325
141 O-Ring 8-50002-221
151 | O-Ring 5-90001-041
16 Nozzle / Vaive Seal, LH 2-25098-081.
18 Nozzle / Valve Seat, RH 2-25098-06R
171 O-Ring 5-80001-046
18 Containment Ring 2-25108
18 Long Maie Eibow, 80 Degres 9-93585-001
20 Hose, piston to valve 1P-23448-005
21 Male Elbow, 90 Degree (3) 9-83585-001
221 | Mullier Elament {3) 2-25182
231 Bution Head Screw (6), mutller

retainer 31F-18032-006
24 Muifler Retainer Plate (3} 2-25180
25 Muffler Retainer 2-25178
26+ Flat Hoad Socket Screw, rolor

retention 21F-25028-012
27 Rotor Washer 2-25103
28 Turbine Rotor 2P.25185
29 Square Key, 1/8° 9-80220-0680
30 Seal Spacer 8-93083
314 Lip Seal 2-22376
3z Turbine Housing, LH 2-25102-002
32 Turbine Housing, RH 2-25102-001
331 | Ball Beanng (2) 5-91224
34 Helaingr Ring 9-82001-027
25 Compression Spring $-90433
361 Boaring Spacer 9-830491
37t | O-Ring 8-80001-027
38 Turbine Shaft 2-24764
391 | Bution Head Seraw (3), gear shaft

retontion plale 1o gear camar 31F-15032-004
40 Gear Shaft Retention Plate 2-25422
41 Roll Pin (8] §-91520
42 Stage One Planst Gear Shaft (3) 2-25205%
434 | Gear Shim (2) 9-53075-002

KEY
NOC. DESCRIPTION P/N
44+ | Grease Cup (8) 2-25235
45+ | Needls Bearing, Stage One (8) 9-91412
46 Stage One Planet Geer (3} 2-25204
47 Stage One Gear Carmier 2P.24B34
481 | O-Aing 5-9000 1-044
49 Ring Gear 2-24788
504+ | O-Ring 9-90001-045
51t | Gear Spacer, Stage Two (6) 9.83079-001
52+ | Needls Bearing {(3) $-91413
53 Stage Two Planat Gear {3) 2-247863
54 Siage Two Planel Gear Shah (3) 2.28206
55 Carmier / Output Shat 2P-25207
56 Magnet Cap 2-25208
574 | Buton Head Screw {3}, magnet
cap to gear carrier 31F-19032-006
58+ | Oil Impregnated Bronze Bsaring $-91405
58 Heosa, iniet to solenoid 1P-23448-008
80 Controller Module 1P-24775
81+ | SocketHead Screw (7), convol
module to gearbox housing 11F-11240-012
82+ [ SocketHsad Screw (3), sotenoid
valve 1o gearbox housing 11F-18024.018
83 Solencid Valve 2-25299
641 | Socket Head Screw {4), bearing
hub o gearbox housing 11F-19024-012
85+ O-nng 9-80001-010
66 Gearbax Housing 2-24776
871 | SockstHsad Screw (7}, gearbox
housing to containment ring 11F-23028-048
681 | O-ming §-86001-0358
89 Boaring Hub 2-24114
704+ | O-Ring $-90002-331
711 1 Lip Seal 2-23810
72t | Thrust Washer (2} 9-93085
73 Retainar Ring 5-82001-025
741 | O-Ring 9-80002-336
75 Pre~-Engage Piston 2-24644-001
761 | O-Ring 5-90002- 234
77 Spiit Ring (2) 2-23419
7B Starter Drive, LH, &8P, 117 2-22958
78 Starter Drive, LH, 8/10P, 12T 2-23372
78 Starter Drive, RH, 3M, 11T 2-22958
78 Siwaner Drive, RH, 8/10P, 12T 2.22855
79 Compression Spring 9-90430
B0t | O-Ring 8-90001-042
B Drive Housing, SAE 1 2-25303
81 Drive Housing, SAE 3 2-24127-001
82 Roller Bearing 5-01408
231 | Socket Head Screw (12), drive
housing 16 gearbex housing 11F-25020-0186
+ | Grease, HD 827/MS, 1 pinl 52.84023
Overhaul Klit, Modal 45M 45-007

1 - designates parts includad in kit

REFER TO PAGE 17 FOR LISTING OF NON-
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TDI TURBOSTART TWO™

From TECH DEVELOPMENT INC.

SERVICE MANUAL

MODEL 45M AIR STARTERS
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SECTION 1.0 INTRODUCTION

1.1 GENERAL INFORMATION

This manual provides complete instructions for servic-
ing, parts replacement, and re-assembly of the TDI
Turbostart Two™ Model 45M air starter. If there are
questions not answered by this manual, piease contact
your TD! Turbostart ™ distributor or dealer for assis-
tance. lliustrations and exploded views with parts in-
dexing are provided to aid in disassembly and re-as-
sembly,

The Model 45M is a turbine driven air starter with a pre-
engage starter drive. [t is best suited for diesel engines
up to 1220 CiD (20L). The Model 45M is designed for
installation on engines which use an SAE1,2,0r3
mounting pad.

The Model 45M is suited 1o operate within a wide range
of inlet air pressures, ambient temperatures, and control
voltages. Tank pressure of 120 PSIG will generally pro-
vide reliable starting throughout the Model 45M operat-

ing range.

The Model 45M is designed for operation with com-
pressed air. Small amounts of foreign matter or liquid in
the air stream will normally not adversely affect the
Model 45M. As with all other TDI Turbostart™ models,
no lubrication is required in the supply air.

The Model 45M comes complete with & pilot air sole-
noid valve installed. The exclusive TDI Turbostart
Two™ electronic control moduie reads output shaft
speed and shuts off air to the Model 45M inlet in case of
an overspeed condition. This prevenls excessive
cranking speeds, which could damage the starter or
waste compressed air.

You need to review the rest of this manual before at-
ternpting to provide service on the TDI Turbostart
Two™ Model 45M.

Publication 45-723, Edition 1
November, 1981



1.2 WARNINGS, CAUTIONS, & NOTES
Throughout this manual, certain types of information
will be highlighted for your atiention:

WARNING - used where injury to personnel or

damage to the equipment is fikely.

CAUTION - used where there is the possibifity
of damage to the equipment.

NOTE - used to point out special interest infor
mation.

NOTE

THE MODEL 45M IS TO BE SERVICED ONLY BY
AUTHORIZED AND PROPERLY TRAINED TD!
TURBOSTART™ DISTRIBUTORS, DEALERS,
AND REPAIR STATIONS. DO NOT OPERATE
THIS STARTER WITH COMPRESSED AIR UN-
LESS IT IS PROPERLY ATTACHED TO AN EN-
GINE AND WILL ENGAGE THE FLYWHEEL.

The TDI Turbostart Two™ Model 45M provides distinct
advantages of size and efficiency as compared to
electric motor, vana-type or other turbine-type air start-
ers. Itis important for the operalor to properly instalf
the Model 45M 1o receive full benefit of these advan-
tages. Repair technicians or service organizalions

TDI TURBOSTART TWO™
From TECH DEVELOPMENT

without turbine starter experience should not attempt
to repair this machine until they receive factory ap-
proved training from TDI, or its representatives. Prop-
er operation and repair of your TDI Turbostant Two™
will assure continued reliable and superior perior-
mance for many years.

WARNING

The TDI Turbostart Two™ Model 45M must be in-
stalled and operated in accordance with the instruc-
tions given in the Installation and Operating manuat.
Failure to properly install the starter, or failure to op-
erate it according to these instructions may result in
damage to the starter or engine, or personal injury.

SECTION 2.0 DESCRIPTION OF
BASIC GROUPS

2.1 GENERAL

The Model 45M can descriptively be grouped into four
basic segments: (1) inlet Housing - Nozzle / Vaive
Seat; (2) Turbine Housing; (3) Stage One Gear Carri-
er; and {4) Gearbox - Drive Housing. Section 3.0 Dis-
assembly and Section 5.0 Assembly will generally fol-
low the above mentioned groups for instruction.

Figure 1. Inlet Housing - Nozzle / Valve Seat and Turbine Housing

Publication 45-723, Edition 1
November, 1991
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TDI TURBOSTART TWO™
From TECH DEVELOPMENT INC.

2.2 INLET HOUSING - NOZZLE / VALVE
SEAT

Refer to Figure 1. The Inlet Housing / Nozzle - Valve
Seat area generally includes items (1} through {25).
You should note that some ilems, such as controt lines
and muffler parts, are addressed where they are best
removed and assembled.

2.3 TURBINE HOUSING

Refer to Figure 1. The Turbine Housing includes items
(26} through (38).

2.4 STAGE ONE GEAR CARRIER

Refer to Figure 2. The Stage One Gear Carrier area
includes items (39) through (47), ptus the ring gear
pieces {48, 49, 50).

2.5 GEARBOX - DRIVE HOUSING

Refer to Figure 2. The Gearbox / Drive Housing area
includes items (51) through (83). You should note that
some items, such as control lines, are addressed
where they are best removed and assembled.

Figure 2. Stage One Gear Carrier and Gearbox - Drive Housing

SECTION 3.0 DISASSEMBLY
3.1 GENERAL

Mark each section of the starter for reference during
assembly: drive housing (81), gearbox housing (66},
ring gear {49), containment ring (18), and inlet housing
(5). Note the location of the long mate elbow (19) in
the nozzle / valve seat (16). Note that the control fine
access hole in the containment ring (18) and the port
in the nozzle / valve seat {16) must line up when re-as-
sembied.

Page 4

Mark the turbine rotor (28) and note its direction of ro-
tation.

Have a complete set of O-rings, seals, screws, and
miscelianeous hardware available for assembly. Mod-
el 45M starter overhaul kit, TDI P/N 45-007 contains afl

necessary parts.

CAUTION

Do not wash bearings {33, 45, 52, 82} or the starter
drive (78) in cleaning solvents.

Publication 45.723, Edition 1
November, 1991



3.2 GEARBOX - DRIVE HOUSING

3.2.1 General
Remove the two control line hoses (20, 58) and four

elbows (19, 21}.

Disconnect the solenoid valve (63) from the controller
medule {60). Remove the three screws (62) and the
solenoid valve {63).

Remove the seven screws (61) and the controlier
modute {&0).

3.2.2 Drive Housing
WARNING

The drive housing - gearbox housing is spring foad-
ed. Exercise caution when separating the drive

housing (81) from the gearbox housing {66).

Remove the twelve screws {83) and separate the drive
housing (81) from the gearbox housing (66).

Check the condition of the roller bearing (82). Press
out if damaged or suspect.

Remove the compression spring (79) and the starter
drive (78) from the gearbox housing {66). The two
split rings (77) will come out with the starter drive (78).

WARNING

Hold a rag over the output shaft (55) and gearbox
housing (66) 1o stop the pre-engage piston (75)
when applying low pressure air to remove it from
the gearbox housing (66).

Apply low pressure air to the solenoid port on the gear-
box housing (66) to force the pre-engage piston (75)
out of the gearbox housing (68). Refer to the WARN-
ING above.

3.2,3 Gearbox Housing

Remove the four screws (67) and separale the gear-
box housing (66), ring gear (49}, stage one gear carri-
er (47), turbine housing (32) and inlet housing - nozzle
fvalve seat (5, 16).

Remove the retainer ring (73) and two thrust washers
(72) from the output shaft (55).
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Remove the gear carrier / output shaft (55) from the
gearbox housing (66).

Remove the four screws (64) and the bearing hub
(69).

Press out the lip seal (71).

Check the condition of the bronze bearing (58). Press
out it damaged or suspecl.

Remove the three screws (57) and the magnet cap
(56).

Press out the three stage two planet gear shaits (54)
and remove the gears (53) and gear spacers (51).

Check the condition of the needie bearings (52).
Press out if damaged or suspect.

3.3 STAGE ONE GEAR CARRIER
Remove the two shims (43) from the sun gear.

Remove the three screws (39} and the stage one plan-
et gear shaft retention plate (40). Press out the three
shafts (42) and remove the gears (46) and grease
cups (44},

Check the condition of the needie bearings (45).
Press out if damaged or suspect.

3.4 TURBINE HOUSING

Remove the six screws (23), three retainer plates (24),
and muffler retainer (25) from the containment ring
{18). Remove the three muffler elements (22) and dis-
card.

Remove the turbine housing assembly (32) from the
containment ring (18).

Remove the rotor retention screw (26) and rotor wash-
er (27) from the turbine shaft (38).

NOTE

It is suggested that you hold the sun gear end of the
turbine shaft (38} in a soft-jawed (aluminum) vise
white removing the rotor retention screw (26).
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Tool, Turbine Rotor
P/N 52-20076
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Figure 3. Turbine Rotor Removal

Remove the turbine rotor (28) from the turbine shaft.
Refer to Figure 3. Hold on 1o the pulier tool with an
open end wrench.

NOTE

Instali the three putler screws hand tight to the tur-
bine rotor (28). Before instaliing the puller tool,

check to make sure that the face of the T-screw is
smalier than the diameter of the turbine shaft {38).

Remove the 1/8™ key {29} from the turbine shaft {38).

Press the turbine shatt (38) from the turbine housing
(32). The bearing spacer (36) should come out, aiso.
Remove the bearing spacer (36) from the turbine shaft

(38).
CAUTION

Your shaft pressing tool must be smaller in diameter
than the turbine shaft (1/27.

Press the ball bearing (33) from the turbine shaft (38).
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Remove the compression spring {35} from the turbine
housing (32).

Remove the O-ring (37} from the turbine housing (32).

Remove the retainer ring (34) from the urbine housing
(32).

Remove the ball bearing {33) from the turbine housing
{32).

NOTE

You shouid be abie to push the ball bearing {33) out
by pressing on the seal spacer (30) with your finger.
The seal spacer (30) will come out, also.

Support the turbine housing (32} and press but the lip
seal (31). Use TDI pressing tool P/N 45-25302.

3.5 INLET HOUSING - NOZZLE / VALVE
SEAT

If {he threaded inlet (2A) is used, remove the four
screws (1). Remove the threaded inlet (2A) from the
inlet housing (5).

Remove the four screws (7) and separate the inlet
housing (5) from the containment ring (18).

Remove the five screws {8) and separate the nozzle /
valve seat {16) from the inlet housing (5).

WARNING

The spool valve - nozzle is spring loaded. Exercise
caution when separating the inlet housing (5) from
the nozzle / vaive seat (16).

Remove the spring {10) from the spool valve (12). Re-
move the O-ring cap (11) from the spool valve {12).
Remove the shock dampener {9) from the spool valve
(12).

Remove and discard the O-rings (3, 8, 13, 14, 15, 17,
37, 48, 50, 65, 68, 70, 74, 76, 80) from the threaded
inlet {2A), inlet housing (5), spool valve (12), nozzle /
valve seat (16), containmenl ring (18), turbine housing
{32), ring gear {49}, gearbox housing (66}, bearing hub
(69}, pre-engage piston (75), and drive housing (81},
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SECTION 4.0 CLEANING AND
INSPECTION

4.1 CLEANING

Degrease all metal parts except bearings and the
starter drive {78) using commercially approved so!-
vents. Refer fo Table 1.

Dry paris thoroughly.

CAUTION

Never wash the starter drive {78) or shielded bear-

ings (33, 82) in cleaning solvents.

Clean aluminum parts using the cleaning solution per
Table 1, soak for § minutes. Remove parts, rinse in
hot water, and dry thoroughly.

Clean corroded steel parts with commercially ap-
proved stripper.

Clean corroded aluminum parts by cleaning as stated
above and then immersing the parts in a chromic-ni-

TDl TURBOSTART TWO™
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tric-phosphoric acid pickle solution per Table 1. Rinse
in hot water and dry thoroughly.

4.2 INSPECTION

Use Table 2, as a guide to check for acceptable condi-
tion of the parts listed.

Check alf threaded parts for galled, crossed, stripped,
or broken threads.

Check all parts for cracks, corrosion, distortion , scor-
ing, or general damage.

Check the nozzies (16) for wear, chipping, or break-
age, especially on the trailing edges.

Check the spool valve (12) and valve seat in the noz-
zle (16) for wear.

Check all bearing bores for wear and scoring. Bearing
bores shall be free of scoring lines not to exceed .005"
width and .005" depth,

Check gear teeth for wear. If wear is apparent, check
gear teeth dimensions in accordance with Table 3.

MATERIAL or COMPOUND

MANUFACTURER

Degreasing Solvent (Trichloroethylene)
(O-T-634)

Commercially Available

Acetone

Commercially Available

Aluminum Cleaning Solution

Diversey Corp., 212 W. Monros,
Chicago, iL 60608
Dissolva 5 oz. of Diversey 808 per
gallon of water; use at 155 ° - 165° F.

Steel Cleaner - Rust & Corrosion

Oakite Products Corp., 50 Valley Rd.,
Berkeley Heights, NJ 07932
Mix 3 - 5 Ib. of Oakite Rust Stripper per
gallon of water; use at160° - 180° F,

| Chromic-Nitric-Phosphotic Acid
Pickle Solution

Mix 8 ib. of chromic acid, 1.9 gal. of
phosphoric acid, 1.5 gal. of nitric acid
with enough water to make 10 gal.

materials and compounds.

«WARNING» Follow all instructions provided with the above

Table 1. Cleaning Malerials and Compounds
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PART REQUIREMENTS
CHECK FOR Delective Parts Must Be
DESCRIPTION Replaced

Stanter Drive (78)

Worn, loose, missing or damaged
parts,

Use Table 3. lor acceptable wear
guidelines.

Drive Housing (81)

Cracks and breakage.

Cracks and breakage not acceptable,

Carrier Shah (55)
and
Gear Carrier {47)

Wear crealed grooves or flat spots.

Wear beyond limits per Table 3.

Deformation or metal smearing in
planet shalt holes not acceptable.
Scoring on bearing journal not to
exceed 0.005° depth,

Stage One and Stage
Two Planet Gears
(46) & (53)

Cracked, chipped, or galled teeth,

Wear beyond limits per Table 3.

There shall be no evidence of wear
beyond limits per Table 3.

Turbine Shaft (38)

Cracks, scoring, grooves, chipped
or broken teeth; galling or scoring on
shaft bearing journals.

Raised melal in keyway.

There shall be no evidence of wear
beyond limits per Table 3.

Tubine Housing
{32) and Nozzle -
Valve Seal (16)

Corrosion, cracks, and erosion on
nozzle edges.

Cracks not permitted, Minor wear or
erosion acceptable if operation not
impaired.

Turbine Rotor {28)

Corrogion, erosion, broken edges,

Minor tip rub acceptable. Bore and

bore and keyway wear, keyway wear not acceptable. Play
exceeding 0.005° radial and 0.005*
Tip wear. axial not acceptable,
Lip Seals (31) & (71) Wear and cracks. None permilled.
Seat Spacer (30) Grooves and scoring. Woear groove not acceptable over

0.002" deep.

Needle Bearings
{45) & (52) and Rolter
Bearing (82)

Rolation, scoring, or flat spols,

Bearings should rotate freely.

Bearing Spacer (36} &
Bronze Bearing (58)

Parallefism of end surfaces.

Ends shall be paraltel within 0.0005*,
Dented surfaces not acceplable,

Ball Bearings (33)

Freedom of rotation,

Excessive play belween races.

Replace bearings H play Is excessive,

Table 2. Parts Inspection

aluminum parnts; refer o Tabie 1 for cleaning com-

SECTION 5.0 ASSEMBLY
5.1 GENERAL

Abways press the inner race of bal! bearings when in-
staliing onto a shaft. Always press the outer race of
baii bearings when installing into a housing.

The rotor retention screw (26) must be replaced each
time the turbine rotor (28) is removed.

Degrease all parls (EXCEPT BEARINGS) and clean

Page 8

pounds.

NOTE

It is recommended to use HD 927/MS grease on all
gears and bearings in the turbine housing and gear
carrier sections. Aerosheli #8 is recommended for
use on parts on the output side of the gearbox -
drive housing and the sliding O-rings on the pre-en-
gage piston and spool valve. Pre-lube all stationary
O-rings with Parker O-ring Lube or petroleum jelly.
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DIMENSIONS
PART DESCRIPTION NEW MAX ALLOWABLE
Inches (Millimeters) WEAR
inches (Millimeters)
PLANET GEAR ( 46) & (53)
Measurement over two 1.3962 - 1.3944 {35.462-35.418) 13834 (35.382)
0.1080 diameter pins
PLANET GEAR SHAFT
Outside Diameter - Stage 1 {42) 0.3753- 0.3751 (9.533 - 9.528) 0.3749 (9.522)
- Stage 2 {54) 0.5003 - 0,5001 {12,708 - 12,703} 0.4599 (12,697)

TURBINE SHAFT { 38)
Bearing Journal - O.D.

Sun Gear - Stage 1
Meastrement over two

0.5119-0.5116 (13.002 - 12.995}

0.5114 (12.990)

0.1080 diameter pins 1.1453 - 1.1435 (20.091 - 26.045) 1.1425 (29.020}
SUNGEAR-STAGE 2 {47)

Measurement over two

0.1080 diameter pins 1.1453 - 1.1435 (29.091 - 29.045) 1.1425 (29.020)

RING GEAR {49)
Measurement between iwo
0.1050 diameler ping

3.3609 - 3.3632 (85.367 - 85.425)

3.3652 (B5.476)

QUTPUT SHAFT (55)
Steeve Bearing Jouraal - Q.D.

Roller Bearing Journal - 0.,

0.8712-0.8707 (22.128 - 22.116)

0.747 - 0.746 (18.974 - 18.948)

0.8697 (22.090}

0.745 (18.923)

CARRIERS (47) & (55}
Planet Pin Bore - Stage 1

- Stage 2

0.3755- 03760 {9.538 - 9.550)

0.5005 - 0.5010 (12.713 - 12.725)

03761 {9.553)

0.5011 (12.728)

CAUTION

Table 3. Parts Dimensions

CAUTION

The turbine housing O-ring (37) must not be lubri-
cated. It is to be installed dry.

For overhaul, the turbine ball bearings {33) should be
replaced.

All screw threads are treated at the factory with a
{astener retention compound. Every screw, 1/4 inch
diameter or targer, must have a drop of Loctite 290
applied to the threads before being re-used; screws
smalier than 1/4 inch diameter must have a drop of
Loctite 222 applied to the threads.

For torque values, refer to Table 4.
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Install the O-ring cap (11) onto the spool
valve (12). The lip on the O-ring cap {11)
must extend over O-ring (13). Set the com-

pression spring (10) onto the O-ring cap (11).

NOTE

Visualty align the inlet housing (5) with the

nozzle / valve seat (16) so the piston-to-
inlet hose port will afign with the contain-
ment ring {18) in the the proper orienta-

tion. Refer to Disassembly Section (3.1).

Install the inlet housing {5) onto the nozzle /
valve seat (16). Push together to compress
the spring (10). While holding these pieces

together, line up the five screw holes and in-
stall the five screws (6).

NOTE

It is recommended to alternately tighten

two opposite screws, to ensure a straight
pull, before tightening ali five screws (6).

Torque the five screws (6) to 64 Lb-In (7.2
Nm).

TORQUE
PART DESCRIPTION

Lb-in {Lb-Ft) Nm
Screw, infet housing to valve seat (6} 64 (5) 7.2
Screw, inlet housing 1o containment

170 (14 19.2

fing (7) 4
Screw, inlet flange o inlet housing (1) 840 (70) 94.9
Screw, rotor retention (26) 100 (8) 1.3
Screw, control module 1o gearbox 15 169
housing {61) :
Screw, bearing hub 1o gearbox
housing (64) 64 (5} 7.2
Screw, drive housing 1o gearbox
housing (83) 150 {12) 16.9
Screw, magne! cap to gear carrier (57) 45 {4) 5.1
Screw, gearbox housing to
containment ring (67} 170 (14) 192
Screw, muller retainer (23) 45 {4) 51
Screw, stage one planat gear retention
plate to gear carrier {39} 454 5.1
Screw, solenoid valve to gearbox ‘
housing {62) 64 (5) 72

Lube with O-ring lube and instail the O-ring
{17} onto the containment ring (18).

Table 4. Torque Values

5.2 INLET HOUSING - NOZZLE / VALVE
SEAT

Lube with Aeroshell #6 and install the O-ring (8) onto
the inlet housing (5).

Lube with Aeroshell #6 and install the O-rings {13) and

{14) onto the spool valve (12).
Insta#l the shock dampener (9) into the spool valve.

Lube with O-ring lube and install the O-ring (15} onto
the nozzie / valve seat (16).

Lube the 1D of the the spool valve {(12) and the ID of
the nozzle / valve seat (16) with Aeroshell #6. Insert
the spool valve {12) into nozzle / valve seat {16).
Push, by hand, until seated.

Page 10

NOTE

Visually align the control line access hole in the
conmainment ring (18) with port in the nozzle / valve
seat (16). Refer 1o Disassembly Section {3.1).

It is recommended to alternately tighten two oppo-
site screws, to ensure a straight pull, before tighten-
ing all four screws (7).

Install the inlet housing (5) onto the containment ring

(18). Install the four screws (7) and torque to 14 Lb-Ft
(19.2 Nm).

Lube with O-ring iube and install the O-ring (3) into the
inlet housing (5). install the iniet insert (2) into the inlet
housing {5). Install the four screws (1) and torque to
25 Lh-Ft {34.4 Nm),
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NOTE

Apply pipe thread sealant to fittings before re-as-

sembly.

Install the long maie elbow (19} into the port in the
nozzle / valve seat {16) and install the male elbow (21)
into the inlet housing (5). Be sure to put these into the
correct ports. Refer to Disassembly Section (3.1).

5.3 TURBINE HOUSING

Install the fip seal (31) onto the seal spacer {30) by
hand. The lip on the seal spacer (30) is on the bottom;

the seal lips (31) face up.

Press the lip seal / spacer assembly into the turbine
housing (32) until seated. Refer to Figure 4.

Install the ball bearing (33) into the turbine housing

{32) by hand. Install the retainer ring (34) into the tur-
bine housing (32) to secure the bearing (33).

CAUTION

TDI TURBOSTART TWGQ™
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install the compression spring (35) into the turbine
housing {32).

NOTE

The compression spring {35) must be shoved past
the O-ring (37} as far as possible.

Press the ball bearing (33) onto the turbine shaft (38).
Refer to Figure 5.

install the bearing spacer (36} onto the turbine shaft
(38).

Place the turbine housing (32) onto the turbine shaft
(38) and press into position until seated. Referto Fig-
ure 6.

Install the 1/8” key {29) inlo the urbine shaft keyway
(38).

CAUTION

The turbine housing O-ring (37) must not be lubri-
cated. Itisto be installed dry.

Instail the O-ring (37) into the turbine housing {32).

Ram

Tool, Seal Pressing
P/N 42-22846

Table
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Be sure to check the rotation of the starter motor

and the correct installation of the turbine rotor (28).
Turbine rotor buckets must flow in the same direc-
tion as the nozzles on the nozzle / valve seat {16).

Be sure to check the alignment of the turbine rotor
{28) and key (29).
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Figure 4. Installing Turbine Housing Lip Seal
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Figure 6. Installing Turbine Shaft

Press the furbine rotor (28) onto the turbine shaft (38)
until seated.

Install the rotor washer (27} and rotor retention screw

(26) into the turbine shaft (38). Torque to 8 L b-Ft
(11.3 Nm).

NOTE

It is suggested that you hold the sun gear end of the
turbine shaft (38) in a soft-jawed (aluminum) vise
while lorqueing the rotor relention screw (26).

5.4 STAGE ONE GEAR CARRIER

Press the six needle bearings (45) into the three stage
one planet gears (46).

CAUTION

Press the bearings (45) into the gears (46) by
pressing one in from each side of the gear. Press
each bearing (45) flush with the face of the gear
(48).

Use HD 927/MS to grease the bearings (45) and fill
the grease reservoir between the bearings.
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Use HD 927/MS to lightly grease the six grease cups
(44). Install one grease cup (44) on each side of the
three gears {48).

install three anti-rotation roll pins (41} into the three
stage one planet gear shafts (42). Tap the pins (41)
into position with a smail hammer.

insert the three gears (46} into the stage one gear car-
rier {47} and align the shaft bores.

Hand install the three gear shalts (42) into the gear
carrier (47) and tap into position.

CAUTION

The gear shafts (42) must be inserted from the
stage one sun gear (38) side of the gear carrier
(47). Be sure to align the anti-rotation pins on the
gear shafts (42) wilh the slots in the gear carrier

(47).

Set the planet gear shaft retention plate (40) on the
gear carrier (47). Be sure o properly align the screw
holes.

Install the three screws (39); torque to 45 Lb-In (5.1
Nm).

CAUTION

Check gear rotation. The gears (48) must rotate
freely in the gear carrier (47).

5.5 GEARBOX - DRIVE HOUSING

5.5.1 Gearbox HousIng

Press the oil impregnated bronze bearing (58) into
the bearing hub (69) untit seated.

Press the lip seal (71) into the bearing hub {69} until
seated. Referto Figure 7.

CAUTION

Be sure that the lip on the seal (71) faces down into
the hub (69).

Lube with O-ring lube and install the O-ring (68) into
the recess on the internal face of the gearbox housing
(66).
Publication 45-723, Edition 1
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Figure 7. Installing Bearing Hub Lip Seal

Set the bearing hub {69} into the gearbox housing.
Take care 1o line up the four screw holes.

Install the four screws (64} to secure the bearing hub;
torque to 64 Lb-In (7.2 Nm).

CAUTION

Be sure to hold the bearing hub {69) and the gear-

box housing {66) firmly together while installing the
screws (64) in order to prevent the O-ring (68) from
shifting out of position.

Lube with Aeroshell #6 and set the O-ring (70) onto
the bearing hub (69). Roll the O-ring (70) into position
on the bearing hub (63).

Lube with Aeroshell #6 and install the O-rings (74) and
(76) onto the pre-engage piston (75).

Use Aeroshel! #6 to grease the inside of the gearbox
housing (66} and the inside and outside of the pre-en-
gage piston (75).

Hand press the pre-engage piston (75) into the gear-
box housing (656) and onto the bearing hub (69).

CAUTION

The more deeply recessed end of the pre-engage
piston {75) must be filied onto the bearing hub (69).

Publication 45.723, Edifion 1
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Set the gearbox housing (66) aside.
5.5.2 Carrler / Output Shaﬂ

Press the three needle bearings (52) fiush inta the
three stage two planet gears (53).

CAUTION

The bearings (52) have a flat end and a radius end.
Be centain to press against the fiat end. Press each
bearing (52) fiush with the face of the gear (53).

Install three anti-rotation roll pins (41) inlo three stage
two pilanet gear shafts (54). Tap the pins (41) into po-
sition with a small hammer,

Place one of the gear spacers {51) on each side of the
stage two planet gears (53).

Insert the three gears (53}, with spacers (51), inlo the
gear carrier {55) and align the shaft bores.

Hand instatli the three gear shafts {54) into the gear
carrier (55) and tap into position.

CAUTION

The gear shafis (54) must be inserted from the out-
put shaft side of the gear carrier (55). Be sure to
align the anti-rotation pins on the gear shafts (54)
with the slots in the gear carrier (55}.

Check gear rotation . The gears (53) must rotate
freely in the gear carrier (55).

Set the magnet cap (56} onlo the gear carrier (55).

CAUTION

The #ip on the magnet cap (56} fits over the mag-
hets imbedded in the gear carrier (55).

NOTE

The three holes in the magnet cap {56) are not
evenly spaced. Be sure to properly align the cap
{56) and the gear carrier (55).

Install the three screws (57} and torque to 45 Lb-In
(5.1 Nm).
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NOTE

Coat the bronze bearing (58) with Aeroshell #6
grease.

insert the seal positioning tool, TD1 P/N 45-25316,
through the lip of the seal (71).

Install the gearbox housing {66) onto the output shaft
of the gear carrier (55).

With the gearbox housing (66) in place, remove the
seal positioning tool, TDI P/N 45-253186.

CAUTION

While handling the gearbox housing / gear carrier,
do not let the gear carrier {55) fall out of the gear-
box housing (66} or you will have to repeat the pre-
vious procedure on the lip seal (71). If the lip on the
lip seal {71) becomes reversed during assembly of
the gearbox housing {66) onto the output shaft (55},
the lip seal (71) must be replaced.

‘ Install the two thrust washers (72) onto the output
shaft (55).

Install the retainer ring {73) onto the output shaft (55).

Instali the two split rings (77) onto the the starter drive
{(78).

Insiall the starter drive (78) onto the output shaft (55)
and into the pre-engage piston (75}.

CAUTION

Ensure that the split rings (77) remain in position so
that the starter drive (78) seats into the pre-engage

piston (75).

Install the compression spring (79) omo the starter
drive {78}.

Press the roller bearing (82) into the drive housing (81)
untit seated. Use HD 927/MS 1o grease the roller
bearing (82).

Lube with Aeroshell #6 and install the O-ring (80) onto
the drive housing (81).

Install the drive housing {81) onto the output shatft {55).
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Hold the drive housing (81) firmly against the gearbox
housing (66) and install the twelve screws (83).

NOTE

Align the drive housing (81) with the gearbox hous-
ing (66) so that component orientation is correct for
final assembly and instaliation. Refer to Disassem-
bly Section (3.1).

NOTE

It is recommended to alternately tighten two oppo-
sile screws, to ensure a straight puli, before lighten-
ing all twelve screws (83).

Carefully tighten the twelve screws {83) to ensure that
the O-ring (80) is not cut. Torque the twelve screws
(83) to 12 Lb-Ft {16.9 Nm).

CAUTION

Check the rotation of the gear carrier / output shaft
{55). The gear carrier (55) and gears {53) shouid all
rotate freely.

5.6 FINAL ASSEMBLY

Set the inlet housing - containment ring {5, 18) assem-
bly on the inlet housing (5).

Install the turbine assembly (32} inte the containment
ring (18).

NOTE

Since the major components must attach to each
other, be sure to aligh the components for both the
proper general orientation and for screw holes.

Lube with O-ring lube and install the O-rings (48, 50)
onto the ring gear (49). Install the ring gear (49) onto
the turbine housing (32).

Install the two shims (43) onto the sun gear pin of the
stage one gear carrier (47). One shim (43} goes on
each end.

Publication 45-723, Editon 1
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NOTE

You can use HD 927/MS grease to hold these
shims (43} in position during assembly.

CAUTION

Use HD 927/MS fo liberally grease the interior of
the ring gear (49), the stage one gear carrier / sec-
ond stage sun gear (47) and the stage two gear car-
rier (55).

install the stage one gear carrier (47) into the ring gear
{49) and onto the turbine shaft sun gear (38). Rotate
the carmier (47) until fully seated.

Install the gearbox housing - gear carrier (66, 55} onto
the ring gear (49) and onto the sun gear of the carrier
{47). Rotate lo fully seat.

NOTE

Recheck component orientation and screw hole
alighment,

install the four screws (67) to secure the gearbox
housing (66) through to the containment ring (18).

NOTE

It is recommended to alternately tighten two oppo-
site screws, to ensure a straight pull, before tighten-
ing all four screws (67).

Carefully tighten the four screws (67) to ensure that
the O-rings (48, 50) on the ring gear (49) are not cut.
Torque the four screws (67) to 14 Lb-Ft (19.2 Nm).

Install three new muffler elements (22) into the con-
tainment ring {18}. Position the muffler retainer (25)
and install the three muffier retainer plates (24) with
the six screws (23). Torgue the six screws (23) to 45
Lb-In (5.1 Nm).

TDI TURBOSTART TWO™
From TECH DEVELOPMENT

Install the controller module {60) into the gearbox

housing (66).
CAUTION

Ensure that the speed sensor probe on the control-
fer module (60) seats into the counterbore in the

gearbox housing (66).

Install the seven screws {61) to secure the controller
moduie {60}. Torque to 15 Lb-In (1.69 Nm).

Lube with O-ring lube and install the O-ring (65) onto
the gearbox housing (66). Set the solenoid valve {63)
onto the gearbox housing (66) and secure with the
three screws (62). Torque to 64 Lb-In (7.2 Nm),

Instali the two male elbows (21). One goes into the
gearbox housing (66) and one goes into the solenoid
valve (63).

NOTE

Apply pipe thread sealant to fittings before re-as-
sembly.

Install the infet-to-solenoid hose (59) and the piston-to-
valve hose (20).

If the threaded inlet (2A) is used, install the O-ring (3)
into the threaded inlet (2A). Set the threaded inlet (2A)
onto the the iniet housing (5) and instali the four
screws {1). Torque {o 70 Lb-Ft (94.9 Nm).

Attach the solenoid leads to the controller module (60)
termina! strip screws marked SOL. There is no posi-
tive or negaltive for these leads.

WARNING

Reter to the Model 45M installation and Operating
Marnual for complete instaltation instructions.

Publication 45-723, Edition 1
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TDl TURBOSTART TWO™
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SECTION 6.0 TROUBLE SHOOTING GUIDE

TROUBLE

PROBABLE CAUSE

SOLUTION

1. Air always flows through
starter.

A. Spool valve is not sealing correctly.

A, Check for: damaged or contaminated valve seat; damaged
O-fing; or damaged spring.

B. Solenoid is not sealing correctly.

B. Check solenoid potential at solenoid lead to ground; should
be zero. If nol, see 2.C., below. Check hose connections:
supply air connects to *NC*; "COM* conned!s 1o pislon air port
on gearbox housing. Check lunclion of solenoid by
disconnedting from conlroller module and applying 12 VDC.
Check for damaged or contaminated valve seal,

2. Starter doesnt run; no air
flow from exhaust.

A. Low air pressure; pinion doesn't
engage.

A. Check air pressure at air tank. Air pressure must be in the
150 - 80 PSIG range.

B. No power lo controfier module.

B. Check efectrical syslem powaering control module: batiery,
key switch, starl switch, wire continuity, fuse.

. Power to controlier module;
solenoid doesn't open.

C. Check voltage potentia! at sclenoid lead to ground; shoukd
be 12V0C alter power is applied to controfler module. 1f not,

disconnect solenoid from controfter module. Apply 12VDC 1o
solencid; should click open. Verify by applying air to *NC*. i
solenoid functions coneclly, replace controfler module.

D. Air pressure comedt; pinion
doesn’t engage.

D. Replace damaged piston O-rings. Manually check for
corred piston cperation. Check for obstructiohs in air

passages.

3. Starder doesnY run; normal
air flow from exhaust,

A. Broken turbine rofor,

A. Replace turbine rotor. I turbine hoop fafled due to

overspeed, reason for overspeed must be determined.
Examine gear train and control module functions.

B. Obstruction er damage in gear train.

B. Repair or replace.

4. Starter runs; engine cranks | A. Low inlet pressure. A, [nlet air pressure must be in 150 - 40 PSIG range,
slowly or not al all.

B. Excessive backpressure. B. Replace muffler elements.

C. Damaged turbine nozzles. C. Replace nozzlefvalve seal.

D. Broken pinion. D. Replace starter drive.
5. Engine cranks too quickly, A. Intet pressure too high. A. Inlet air pressure must be in 150 - 40 PSIG range.

causing premature starter
cutout.

6. Starer continues to operate

A. Solencid is stuck open,

A. See 1.B., above.

after starter button is released.

B. Valve is not sealing correctly.

B. See 1A, above.

7. Tank pressure decays after
extended shutdown.

A. Air connections are not tight,

A. Disconnect fittings at fank, starter, and solenoid. Inspect for
damage. Repair or replace. Reconnect; use pipe joint

compound at afl connections.
B. Air lines are damnaged. B. Replace damaged lines.
C. Valve is nol sealing correctly. C. See 1A, above.
D. Solencid is open. D. See 1.B., above,

«WARNING» Release all system air pressure before attempting to work on starter

system components.

Page 18
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TDI TURBOSTART TWO™

From TECH DEVELOPMENT

ITEMS NOT SHOWN IN PARTS LIST ISOMETRIC

VIEW
DESCRIPTION PN
Cverhaul Kit, Model 45M 45-007
1 - designates parts included in kit
t Grease, HD 927/MS, 1 pint 52-94023

Grease, HD 927/MS, 1 gallon 52-94073
Grease, HD 927/MS, 14 oz,

cartridge 52-94074
Sealant, Pipe Thread,

Loctite 59231 9-94085
Tool, Bearing Pressing {turbine

housing) 45-25294
Tool, Seal Lip Positioning

{bearing hub) 45-25316
Teol, Seal Pressing (bearing hub) 45-25304
Tool, Seal Prassing {turbine

housing) 42-22846
Tool, Seal Removal {turbine

housing) 45-25302
Too!, Turbine Rotor Puller 52-20076
Metal Tack (8) 9-92525
Nameplate 9-94064
Rotation Tag 9-94083
Warning Labe! 9-94069
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TDl TURBOSTART TWO™
From TECH DEVELOPMENT INC.

SECTION 7.0 PARTS LIST

KEY |
NO. | DESCRIPTION PN

V7 ! SocketHead Cap Screw (4,

| iniet fiange io iniet housing 11F-43614-024
2 | SAE 81 Iniet Flange | 2-25481%
28 Threpood inlot Flange, U4 NFT D 22810
Z2A i “hreaged iniet Flange, 5 NFT 2-231041-021
2A | Threaged inlo! Flango, /4 NPT 2-28101-002
2A . Thraaoed intot Fiange, 1-2 NPT | 2-25104-003
3+ | O-Ring b 6-90001-222
£ { Hex Plug 9-53501.002
5 i Info! Housing 2-25085
&t . SockelHeaz Cap Screw (3), intp!

housing I valve seat 115-13024-008
~ .1 | Socke!Head Cap Smoew{4;Tinle! l
v E housing 1o continment ring I 11F-25C2B-018
) § O-fung | 5-900G2-218
] | Sheck Dampener . 2-25°C7
i1C | Comprossion Spring | §-80435
11 1 O-RHing Cap | 2.25108
12 | Spool Valve | 2.2508%
121} O-Aing 9-90002-325
4t | O-Fung 8-80002-221
51 | G-Ring §-90001-041
16 MNozzle 7 Vaive Sant LH 2-25098-061
i6 Nozzle / Valve Seat, R 2-25098.06R
174 | O-Ring 9-9000 1045
8 | Comainmen: Ring 2-25109
1§ | Long Male lbow, 80 Degroe 9-63586.001
20 [ Hose, piston 1o valve | 1823446005
21 | Maie Elbow, 90 Degree {3) | B8-82585-001
22+ | Mu'tier Elaman: (3} | 2-25182
231 | Buiton Hoad Swrew (6], muttier

! ratainer 31719032006
24 | Mullier Retiner Plato (3} | 2-25180
23 1 Mullier Retainor 2.2517%
264.‘ ; Fiat H_oao Socket Screw, rolor

| retenfon 21F-25026-C12
27 For Washer 2-25103
28 Turbing Rotor 2P-25185
28 | Square Koy, w/B° | 5-50225060
30 | Sea! Spacer | 5-53083
311 | Lip Soal 2-22376
32 Turbing Housing, LA 2-25162-002
32 + Turbing Housing, RH 2-25102.0M
331 | Bal Beanng (2) | §-51224
34 Reainer Hing i 8-52003-027
25 Comprassion Spring 1 5.60423
361 | Boanng Spacor ¢ 8.53091
371 | O-Fing i 8-800G1LZ7
ig Tersine Shak | 2-24764
351 | Button maad Screw (3), goar shah

| rewnion piale tc gaar carer 31F-18032-004
40 | Opar Shal Aeignuon P.ale . 2-Z34de
&1 | Roli Pir 18) | 5-81520
42 ¢ Swage One Plane! Gear Shah {3) | 2-25205
43+ : Gear Shim (2) 1 §-83075-002

KEY |
NO. DESCRIPTION | em
441 | Grease Cup (6) | 2-25235
45+ | Needie Beanng, Siage One (5 I g.o1dt2
46 Stage One Plane: Geer (3) i 2-25204
47 508 One Goar Camer | 2P-24834
48+ | C-Ring i 5-9000 1044
49 i Ring Gear ¢ 2-Z47BE
50+, G-Aing { 8-800C1-0a%
51+ ¢ Gear Spacer, Stage Two (8) i 583078001
524 | Needie Beanng (3} i 521413
£3 Stage Two Plane! Gear \3) | 2-24763
B4 Stage Two Pianet Bear Shah {3} | 2-2520%
55 Camar / Outayt Shat | 2F.25207
56 Magne! Cap i 2-25208
57+ | Boutton Head Screw (3], magne! '
tan 10 gear camer | 31F-19232-008
561 Ok impregnated 3ronze Seanng | 8.914D3
59 Hase, inle! 1o solonod POTRL2344B008
80 Conrolier Module . 1P24T775
61+ Socke: Head Scrow {7}, contol i
module 1o pearbox housing | 1811240012
621 | SocketHoad Screw (3), solenoig |
vaive to gearbox housing | 1sp.18026.018
[X] Solencic Valve , 2-2529%
644 | Socket Head Screw (4}, beanng !
hub 1o gearbox housing U 11Fa19024.012
85t | O-ning b5-9020 010
66 Gearbox Housing i 2-24778
871 Sowke! Head Screw (7), gearsox :
housing to containment ring v 1125028048
68t | O-Ring : 1 $-90001-035
&5 Beanng Hub 2-24114
70+ | O-Ring $-90002-331
71+ | Lip Sear . 2-23810
721 | Thrust Washer {2) i 9-53085
73 R tainer Ring 5-52001025
71 | O-Ring 5.00002-235
75 Pre-Zngape Piston 2-24844-00%
761 [ O-Aing 9-90002-234
77 Spht Ring (2) | 2-23418
78 | Suaner Drve, LH, &8P 11T 2-22956
78 | Siwaner Drive LM, 80P, 12T 2-23372
78 Swaner Drive, RH, 3M., 117 2-22956
78 Swner Drive, RH, 87100 12T 2-2298%
79 Compression Spring 9-80430
.80t | O-Ring | 8-90D01-042
B1 Drive Housing, SAE 1 2-25303
81 Drive Mousing, SAE 3 2-24127-001
B2 | Roller Searing 5-91408
824 Sozkel Head Screw (12), drivo
} housing to gearbox housing 11F-25020-016
% i Grease, HD 927/MS, 1 pint 52-94022
Overhaul Kit, Mode! 43M ¢5-007 |

l"‘r - dasignatles pans inzivded in kit

RZFER TO PAGE 17 FOR LISTING OF NON-
ILLUSTRATED PARTS

Publication 45-723, Edison 1

Novembar, 1991



TDI TURBOSTART TWO™
From TECH DEVELOPMENT

THREADED
INLET
CONNECTION g3

PB AN91-390-08 _
Figure 8. Model 45M Parts Key Nurmmbers
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| Domestic Office |

YANMAR C0O.LTD.

® Yanmar (Head office)
1-32, Chayamachi, Kita-ku, Osaka, Japan 530-8311

M Yanmar (Tokyo
1-1, 2-Chome, Yaesu, Chuo-ku, Tokyo, Japan
104-8486
® Export Dept. Marine
Country Code: 81
Phone: 3-3275-4008 Fax: 3-3275-4869

N Large Power Products Operations Devision
1-1, 1-Chome, Nagasu Higashi-dori, Amagasaki,
Hyogo Japan 660-8585

@ Quality Assurance Dept.

Country Code:; 81
Phone: 8-6488-8017 Fax; 6-6488-4003

YANMAR ENGINEERING CD.LTD.

W Tokyo Office (Head Office)
1-1-1, Shinbashi, Minato-ku, Tokyo, Japan 105-0004
Counkry Code: 81
Phone: 3-3508-1112 Fax: 3-3508-1123
Web: www.yanmar.co.jplye/

B Oszka Office
1-1, 1-Chome, Nagasu Higashi-dori, Amagasaki,
Hyogo Japan 660-8585
Country Code; 81
Phone; 8-6488-8048 Fax: 6-6481-6101
Web: www.yanmar.co.jp/ye/
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rOverseas Office |

Yanmar Europe B.V. (YEU)
Brugplein 11, 1332 BS Almere-de Vaart, Netheriands
Country Code: 31
Phone; 36-5483200 Fax; 36-5483209

Yanmar Asia (Singapore) Corp. Pte. Lid. {YASC)
4 Tuas Lane, Singapore 638613
Country Code; 65
Phone: 6861-3855 Fax; 6862-5195
Yanmar America Corp. (YA)
951 Corporate Grove Drive, Buffalo Grove, IL 80089-4508, U.S.A.
Country Code; 1
Phone: 847-541-1800 Fax; 847-541-2161

[O] Yanmar Engine {Shanghai). CO., LTD.
Room 1509-10, China Insurance Building, 166
Pudong Lujiazui East Road, Shanghal, China
Country Code: 86
Phone: 21-6879-56000 Fax: 21-5879-8090

Yanmar CO., LTD. India liaison Office
142-A, Lane-A, Sector 8, Vashi, Navi Mumbai 400 705, india

Country Code: 81
Phone: 22-2782-1240 Fax: 22-2782-1280

4 Hong Kong Office
Room 1208, C.C. Wu Building, 302-308 Hennessy Road,
Wanchai, Hong Kong, China
Country Code; 852
Phone: 2833-9032 Fax: 2004-7783

& Hellas Liaision Office
5th Floor, 130, Sygrou Avenue, Athens, Greecs

Country Code: 30
Phone: 210-922-2481 Fax: 210-922-2484

4 Philippines Office
6th Floor, YL Holdings Building, 115 V.A. Rufino Sireet
Corner Salcedo Street, Legaspi Village 1229, Makati City,
Philippines.
Country Code: 63
Phone: 2-883-2880 / 4262 Fax: 2-883-4338




| Overseas Office |

& Liaison Office (Dongguan)
No.33, Jiaoyu Road, Banshi, Changping Town,
Dongguan, Guangdong, China
Country Code: 86
Phone: 769-339-4935 Fax: 768-339-7937

4 Taiwan Branch
Na.58, Yugangjung 2 Rd., Chienchen Dist, Kaohsiung, Taiwan
Couniry Code: 886
Phone: 7-815-4198 Fax: 7-815-3280

& Dubai Liaison Office
Al Jadaf Ship Docking Yard, P.O.Box 2811, Dubai, UA.E
Country Code: 971
Phone: 4-324-4831 Fax: 4-324-6676

| Overseas Service Agents |

SRILAN
€ Colombo Dockyard (Pte) Ltd,

Graving Docks Port of Colombo, P.O.Box 808,
Colombo 18, Srilanka

Country Code: 94

Phone: 11-25224581~5 Fax: 11-2446441

CHINA
@ Xinzhong Yanmar Engine Technical Service Center
2801 Gonghe Xin Road, Shanghai, China

Country Code: 86
Phone: 21-5665-5522 Fax; 21-5665-5522

® Shanghai Goltens Marine Machinery &
Maintenance Co., Lfd.
Qinyi, Cailu, Chuansha City, Pudong New Area,
Shanghai, China
Country Code: 86
Phone: 21-6890-7800 Fax: 21-6890-7801

&) Tianjin Yanmar Engine Maintenance & Service Co.

No.3 Yong Tai Road, Tanggu, Tianjin, China
Country Code: 86
Phone: 22-2570-7510 Fax: 22-2570-7510

@ Dalian Welfare Marine Engine Manufacture &
Special Repairing Co., Ltd.
Room 2307 A Yuanda Building, No.18 Duli Street,
Zhongshan District, Dalian, China

Country Code: 86
Phone: 411-2645-237 Fax: 411-2656-899

HONG KONG

(& Goltens Hong Kong L.td. Hong Kong Office

Y. T.M.L. No.44, Cha Kwo Ling Road, Yau Tong Bay,
Kowioon, Hong Kong, China

Country Code: 852

Phone: 2775-0161 Fax; 2772-6054

PHILIPPNES

© Seapowers Trading

316-A Mamatid Cabuyao, Laguna, Philippines
Country Code: 63
Phone: 818-8702216 Fax: 49-5313258

MALAYSIA
€) Pan Sarawak Co., Sdn. Bhd.
Wisma Pansar 23-27, Workshop Road 86007 Sibu
Sarawak, Malaysia
Country Code: 60
Phone: 84-333366 Fax: 84-314555

© Chong Lee Leong Seng Enterprise Sdn. Bhd.

Lot 530, Persiaran Subang Permai Sg. Penaga
industrial Park, USJ 1 47500 Subang Jaya Setangor
Darul Ehsan, Malaysia

Country Code: 60

Phone; 3-56632-1577 Fax: 3-5632-3126

INDONESIA

(O Yanmar Jakarta Service Center C/O P.T.
Pioneer
Jalan ir. M. Juanda, No.40-41-42, Jakarta, indonesia
(P.O.Box 2502-Jakarta 10025)

Country Code: 62
Phone; 21-385-8526 Fax: 21-385-8526

@ p.1. Pioneer
Jalan Ir. H. Juanda, No.40-41-42, Jakarta 10120, indonesia
(P.O.Box 2502-Jakarta 10025)

Country Code: 62
Phone: 21-344-8486 Fax: 21-344-8995

INDIA

( IND-AUST Maritime Pvt. Ltd.

715, J.K. Chambers Sector 17, Vashi,

New Bambay-400 703. India

Country Code: 91

Phone: 22-55912233 / 27802524 Fax: 22-55812234 / 27892529

SINGAPORE

 Chong Lee Leong Seng Co., (Pte} Ltd.

23 Tuas Avenue 2, Singapore 639454
Country Code: 85
Phone: 6264-2922 Fax: 6861-8785

KOREA

@ Hwalll Trading Co., Ltd.

#136. 1-Ka, Dae kyo-Dong, Young Do-Ku, Busan, Korea
Country Code: 82
Phone: 51-412-6385 Fax: 51-414-8752

THAILAND

( Siam Consotium Service Co., Ltd.

103-107. Damrenglatpipat Road, Kiongtoey, Prakanong,
Bangkok, Thaitand 10110

Country Code; 66

Phone: 2-248-8023 Fax: 2-249-7985

TAIWAN

{® Yee Foo Marine Industries Co., Ltd.
BF-3, No.369 Fusing North Road, Taipei,
Taiwan ROC. 105

Country Code: 886
Phone: 2-8712-0848 Fax: 2-8712-0797

® Seikoh Co,, Ltd.

No.56 Yugang Jung 2 Rd., Chien Chen Dist. Kaohsiung, Taiwan
Country Code: 888
Phone: 7-831-2303 Fax: 7-882-3811
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USSIA
& Nakhodka Ships Service Ltd.

59, Nakhodka Avenue Nakhodka, Russia 692000
Country Code: 7
Phone: 423-66-2-38-12 Fax: 423-68-2-10-71

NETHERLANDS

® Nicoverken Holland B.V,
Regoutstraat 1, Schiedam, Netherfands
Country Code:; 31
Phone: 10-4370877 Fax. 10-4157150

@ Fuji Trading (Marine) B.V.

Siuisjesdijk 109 3087AE Rotterdam, Netherlands
Couniry Code: 31
Phone: 10-429-8833 Fax: 10-429-5227

U.K.

¢} Shipaid Diesel Services Lid.
9 Marjorie Avenue, Lincoln LNG 73D, UK.
Country Code: 44
Phone: 1522-533990 Fax: 1522-544355
GERMANY
B Nippon Diesel Service
Hermann-Blohm-Sir. 1 D-20457, Hamburg, Germany
Country Code: 48
Phone: 40-317710 Fax: 40-311598
PORTUGAL
@ J. Vieira Gellweiler
P.O. Box 2005-1101, Lisboa, Portugal
Country Code: 351
Phone: 21-3420021 Fax: 21-3420026
ICELAND
é Merkur H.F
Skutuvogur 12A, 104 Reykjavik, lceland
Country Code: 354
Phone: 568-1044 Fax: 568-9958
ITALY
& NDI SRL
Via G.B. Guarini, 33, 157121 Livorno-ltaly
Country Code: 38 )
Phone: 0586-428053 Fax: 0586-443606
SPAIN
¢ Motores Echevarria, S,L

Juan Sebastian Elcano, 1 48370 Bermeo Bizcaya Spain

Apartado 2, Spain
Country Code: 34
Phone: 94-6187027 Fax: 94-6187130

TURKEY

¢ Aras Makina Sanayi Mumessillik ve Ticaret L_td Sirketi

Evliya Celebi Mah. 2.Yasemin Sok.No5 Tuzla Istanbul, Turkey

Country Code: 90
Phone: 216-582 0151 Fax: 216 582 0152

MIDDLE EAST

ARAB REPUBLIC OF EGYPT

@ Mapso
P.O. Box 2643, 44 Industrial Area, Cairc/lsmaiiia
Desert Road, Cairo, Egypt
Country Code: 20
Phone: 2-2962777 (8 lines) Fax: 2-2962780
@ Mapso-Alexandria Office

5 Orabi Street, Alexandria, Egypt
Country Code: 20
Phone: 3-483-3453/ 3486 Fax: 3-483-3486

SAUDI ARABIA
€) Saudi Diesel Generators Company Ltd,

P.0.Box 87, Dhahran Airport 31932, Saudi Arabia
Country Code: 966
Phone: 857-8769 / 8028/80368 Fax: 857-4881

UA.E
& Albwardy Marine Engineering (L.L.C)

Dubai Shipdocking Yard P.O. Box 6515 Dubai, U.A.E
Country Code: 871
Phone: 4-324-1001, 4-324-1561 Fax: 4-324-1005

€ Goltens Co. Ltd. Dubai Branch

Al Jadaf Ship Docking Yard £.0. Box 2811, Dubai, UAE
Coutry Code: 971
Phone: 4-324-1642 Fax:4-324-1983

AFRICA
MOROCCO
€D Aalborg International S.A.

Port De Peche, Agadir, Morocco
Country Code: 212
Phone: 844234 / 841346 Fax: 845273

SOUTH AFRICA
& IMS Engineering {Prz) Lid.

124 Marine Drive Parden Eiland, 7420, South Africa
P.Q. Box 63 Parden Eiland 7420

Country Code: 27

Phone: 21-511-8201 Fax: 21-511-6698
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OCEANIA
AUSTRALIA
@ Forgacs Cairncross Dockyard Pty. Lid.

Thynne Road Morningside, Brisbane, Queensland 4170,
Australia

Country Code; 61

Phone: 7-322-70856 Fax: 7-3399-6164

& Marine Engineering Sales & Service Pty. Ltd.

12 Starton Road Smithfleid. Cairns 4878, Australia
Country Code: 61
Phone: 7-4038-2030 Fax; 7-4038-2839

@ Waterside Engineering Py, Ltd,

48-50 Export Drive Brookiyn 3025 Victoria, Australia
Country Code; 61
Phone: 3-8314-3722 Fax; 3-9314-3799

@ Jaitco
10189 Kummaba Road, Neutra) Bay, N.S.W. 2089, Australia

Country Code: 61
Phone: 2-9909-8545 Fax: 2-8953-1728

PAPUA NEW GUINEA

@ Lutheran Shipping

P.0O.Box 1459, Lae, Papua New Guinea
Country Code: 675
Phone: 42.6180 Fax: 42-5806

NORTH AMERICA
U.8.A
@ Marine Turbo & Diesel INC,

1090 7th Street, Richmond, Ca, 94801, U.S.A.

Country Code: 1

Phone: 510-238-3525 Fax: 518-236-3576
) North Florida Ship Yards Inc.

P,0.Box 3255 Jacksonville, Florida 32208, U.S.A.
Coutry Code: 1
Phone: 904-354-3278 Fax:904-353-2665

& International Five Star Marine Service inc.

905 Witiow Creek Dr.LaPorte, Texas 77571, U.S.A.
Country Code: 1
Phone:; 713-473-8660 Fax: 713-473-8657
0 GOLTENS New York Corp,.
160 Van Brunt Street, Brookiyn, NY 11231 U.S.A.

Coutry Code: 1
Phone: 718-855-7200 Fax; 718-802-1147

SOUTH AMERICA

TRINIDAD AND TOBAGO

@ Caribbean Dockyard Ltd.
P.0.Box 1147, Port Chaguaramas, Trinidad, W.L
Country Code: 1
Phone: B08-634-4239 /4229 /4378
Fax; B09-625-1215 / 809-674-1743

URUGUAY
0 Tsakos Industries Navales S.A.

Avda. Gral Rondeau 2023 Montevideo Uruguay
Country Code: 588
Phone: 94-83-36 Fax: 94-70-95

ARGENTINA

& Cromwell S.A,
Carifornia 733 1168-Buenos Aires, Argentina
Country Code:; 54
Phone: 1-301-4124 Fax: 1-302-7407
&) Arzen Corpopation S.A. _
Av. De Mayo 1370 Piso 2 Of 15 1362 Buenos Airas, Argentina
Country Code: 54 Y
Phone: 1-325-8585 Fax: 1-325-9586

CHILE

@ Sociedad Maestaranga Yungay Ltda

Jose Tomas Ramos 184 Casilla 808. Vaiparaisc, Chile
Country Code: 56
Phone: 214476 Fax: 311898

D Diesel Motors Thno

Vevtas-Servicios 56-41 Colon n 2090 Casillia
206-Talcanuano, Chile

Country Code: 56

Phone: 41-544208 Fax: 41-542942

BRASIL

) Metalock do Brasil Ltda

Rua Visconde do Rio Branco 20/26, 11013-030,
Santos, SP, Brasil

Country Code: 55

Phone; 13-3222-4686 Fax: 13-3222-4088
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