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Thank you very much for selecting the
6LY(M)-STE
YANMAR DIESEL ENGINE.

This manual includes all the information necessary to operate, check
and service your YANMAR engine as well as important instructions for
safety precautions.

Before starting up your new engine, we request that you carefully read
this manual to ensure the proper operation of the engine. If you have
any questions, please consult your nearest dealer or sales agency.




YANMAR OPERATION MANUAL for 6LY(M)-STE

Thank you for purchasing a Yanmar product.

This Operation Manual tells you how to operate and service your new Yanmar engine.

Please read it before using the engine to insure proper handling and operation. Follow the in-
structions carefully to keep your engine in the best running condition. If you have any question
concerning this manual, or any suggestions, please contact your nearest Yanmar dealer.

This Operation Manual deals with the main points for operation of the 6LY(M)-STE.

In order to insure safe working conditions, be sure to read the precaution sections for safe
operation of your engine.

Pay special attention to statements preceded by the following words:

% Warning:
Indicates a strong possibility of severe personal injury or loss of life if instructions are not fol-
lowed.

A Caution:
Indicates a possibility of personal injury or equipment damage if instructions are not followed.

Note:
Gives helpful information.

If a problem should arise, or if you have any questions about the engine, consult an au-
thorized Yanmar dealer.

& Warning:

The Yanmar 6LY(M)-STE engine is designed to give safe and dependable service provided that it
is operated according to instructions.

Read and understand this Operation Manual before operating your engine Failure to do so could
result in personal injury or equipment damage.



TIPS ON SAFETY

&2 Warning:

1. PREVENTING FIRES
Never add fuel to the fuel tank while the engine is running. Wipe away all fuel spills with a
clean cloth. Keep gasoline, Kerosene, matched, other explosives and inflammables away from
the engine, since the temperature around the exhaust manifold and exhaust mixing elbow are

very high during operation.

2. PREVENTING EXHAUST GAS INHALATION
® Exhaust gas contains poisonous carbon monoxide.
® Never use the engine in poorly ventilated conditions, provide proper ventilation so that people
and animals will not be affected.

3. PREVENTING BURNS
® Never touch the exhaust manifold, exhaust mixing elbow, turbocharger or engine body while

the engine is running or hot.

4. OTHER SAFETY TIPS
® Know how to stop the engine quickly and understand operation of all the controls.

Never permit anyone to operate the engine without proper instructions.

Do not operate under the influence of alcohol.

Keep children and pets away from the engine when it is in operation.

Keep away from rotating parts while the engine is running.

When the engine is coupled with a machine, be sure to provide suitable covers for the belt,

coupling and other dangerous parts.

® Work according to the rules and regulations of work area. When working with others, be
sure to maintain good communication with everyone else.

® Use correct tools and equipment.

5. WHEN CHARGING THE BATTERY
@ Battery electrolyte contains sulphuric acid. Protect your eyes, skin and clothing. In case of
contact, flush thoroughly with water and get prompt medical attention, especially if your eyes
are affected.
® Batteries generate hydrogen gas which can be highly explosive. Do not smoke or allow flames
or sparks near a battery, especially during charging.
@ Charge the battery in a fully ventilated place.
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1. IDENTIFICATION OF IMPORTANT PARTS

Operating side

Lube oil cooler Lube oil filter Fuel oil filter
{clutch side) (full flow) Lube oil port
(engine)

Lube oil port Air cooler Drain plug Priming pump
{clutch)

Lube oil cooler Fuel injection Fresh water
(engine) pump pump



Non-operating side

Alternator Fresh water cooler Turbocharger
Pressure cap Dipstick
{engine side)

Seawater pump Starting motor



2. ENGINE SPECIFICATIONS

ltem

Type Vertical water-cooled 4-cycle diesel engine

Model 6LY-STE 6LYM-STE
6

No. of cylinders

2 e | QUIPUL rOTAtIONA 213.3 KW (290 PS)/3100 rpm

L ffect
=+ | Net average effective
SE®3 pressure 16.2 kg/cm
+~ | Output rotational

<23 speod 257.4 KW (350 PS)/3300 rpm
T %3 |Net average effective
=20 pressure 18.4 kg/cm?
Idling speed 750 £ 25 rpm

Conbustion system

Direct injection

2 intake valves and 2 exhaust valves

Intake/exhaust valve system
Fuel injection timing 13°+1
c» © Model KMHBA
2855 3 I,
ool D © ¢ |Ahead 1.58 1.92 2.26
Boos| 28 (Bl Clutch less
C&ET| T2 @28 |Astern 1.58 1.92 2.26
c Counterclockwise when viewed from
g"s-g Crankshaft flywheel side
Pt E | f
5-§ 5 Propeller shaft Counterﬁlgr%kévtlsfnm;?gg viewed
o Totally enclosed and forced lubrication
Lubrication system system with gear pump
Z | 0il pan(Full/Effective) 200 /8¢
® @
L
32§ | Clutch(Full/Effective) 4.02/0.34
Cooling system Fresh water cooling
° ;
s g Engine 24 9
E‘§§ Subtank 0.81¢
Cooling water deliv-| Lresh =17000 £ /Hr
ery (at engine speed
of 3200 rpm) Seawater =8300 2 /Hr
Starter system Electric starting
E n Starting motor DC12V 2.6kW
§ 'SE Alternator
WSS E | (generator) DC12V 80A
S8 | Type | IHI Model RHC7W
ol y ;
ﬁ% Cooling system ’ Water cooling




3. PRECAUTIONS

To prolong the service life of your YANMAR engine, be sure to observe the following precautions.

No. Precautions Troubles Due Failure to Observe
1 Be sure to break-in the new The components of a new engine must wear in together,
YANMAR engine. imposing undue load on the engine during this wear,
may shorten the engine service life.
A Caution :
Do not impose any undue load on the engine for at
least 50 hours after installation and initial running
of the engine. Be sure to operate the engine at 2500 rpm
or lower.

2 (DIt is recommended that a die- | (1)If you use the engine in cold weather, use No. 3 special light
sel fuel oil (#2) and equivalent oil. Use of any other fuel oil may result in frozen oil and
be used. cause stoppage of oil flow.

(2)Be sure to properly drain the |(2)Be sure to use of cetane number 45 or more.
fuel filter, oil-water separator, Use of a cetane number less than 45 may deteriorate the com-
and fuel tank. For draining bustion performance.
procedures, see Sec. 8—1. Fue! oil mixed with water or moisture may cause failures to
(3)Replace the fuel filter element |occur in the fuel injection pump and injection valve, and may
every 2560 service hours. significantly shorten the service life of the engine.

If the filter element has been used for a long period of time
See Sec. 8—1 for details of without servicing, it will become clogged so that the flow rate
replacement. of fuel oil will drop, causing engine trouble.

3 (1)Use lubricant complying to Using an oil other than the one recommended may shorten the
SAE J183 16W40 (Class CD) for |service life of the engine, due to, for example, piston ring
engine. sticking, seizure of pistons and liners, premature wear of
If oil of this grade is not avail- moving parts, or other trouble.
able, contact nearest our dealer. | This oil should be used in the Yanmar KMHG6A marine gear.
(2)Use lubricant complying SAE | If some other marine gear is supplied consult manufacture’s
#30 (Class CD) for clutch. operation manual for correct oil type.

If oil of this grade is not avail-
able, contact nearest our dealer.




No.

Precautions

Troubles Due to Failure to Observe

3 | Be sure to change both the lube (U)Lube oil change
oil and filter element at the time Engine side
intervals indicated on the right. { 1st change: At 50 service hrs
2nd and subsequent changes: Every 250 service hrs
Clutch side
1st change: After 50 service hrs
{an change: After 250 service hrs
3rd and subsequent changes: Every 1000 service hrs or
every b or 6 months
Replacement of filter element
{1st replacement: After 50 service hrs
2nd and subsequent replacements: Every 250 service hrs
Cleaning of clutch oil filter
1st washing: At b0 service hrs after overhauling or initial
operation
2nd washing: At 250 service hrs after overhauling
3rd and subsequent washings: Every 1000 service hrs or
every 5 or 6§ month
A Caution 1: Using old lube oil may cause premature wear
of each part, leading to serious trouble.
A Caution 2: Using the filter element for an excessively long
period of operation will cause it to clog with dirt. This in turn
will cause various problems such as low oil pressure, metal
seizure, and entry of dirt between the metal parts, resulting
in premature wear.
A Caution 3: The clogged clutch oil filter may cause reduc-
tion in hydraulic oil pressure, clutch slipping, or dirt attached
to the metal parts or pump. This will result in the quick wear
of the clutch.
4 Important : Extra care should be taken when using fresh water. J

!

Use tap water or clean rain
water as fresh water.

A Caution: If hard water such as that taken from a well is
used, foreign deposits in the water will build up on the cooling
water passage. As a result, the cooling performance will drop
and the temperature of the cooling water will rises abnormally,
causing seizure of pistons and liners.

Be sure to add the antirust
agent to the fresh water.
For further details, see Sec.
8-3 #7).

Once the cooling water passage begins to corrode, the
corrosion in the passage will spread quickly, and the cooling
performance will be consequently lowered. This can shorten
the service life of the engine.

In cold weather, use a antifreeze.
For further details, see Sec.
8-3 #7).

A Caution: Antifreeze prevents the fresh water passage from
being cracked by freezing.Determine the mixing ratio of fresh
water and antifreeze according to the lowest ambient tem-
perature. The mixing ratio of more than the specified value
may cause engine overheating.

Change the fresh water every
1000 service hours.

Contamination of fresh water lowers the cooling performance,
abnormally raises the engine temperature, and causes engine
trouble such as seizure.

Before starting the engine, check
the fresh water level in the
subtank. In addition, check the
water level in the fresh water
tank at least once a week. For
further details, see Sec. 5—3 #2)

If the level of fresh water goes down, the temperature of the
fresh water abnormally rises and causes seizure of the parts.




No.

Precautions

Troubles Due to Failure to Observe

4 Do not loosen the pressure cap Warning: If the pressure cap is loosened while the fresh
during operation, or immediate-| water is still hot, hot water may gush out and cause injury to
ly after the engine has been the operator (burns). Should the pressure cap be loosened
stopped. Wait until the tem- while the water is still hot, cover the cap with waste cloth, etc.
perature falls below 60 °C.

If the temperature of the cooling | Higher temperature of the cooling water, in most cases,
water rises above 85 °C saling causes decrease in the cooling performance. If the engine
may occur in the fresh water continues to run with decreased cooling performance, the
and sea water passage. service life of the engine will be shortened or seizure of
parts may occur. In such a case, consult the nearest
YANMAR dealer.
5 Do not operate the engine while A Caution: If the engine runs while the pump is not drawing

the seawater pump is not draw-
ing up seawater.

up seawater, the seawater pump impeller will seize after
approximately 30 seconds and be permanently damaged. If the
operation is continued under such conditions, the temperature
of the fresh water will rise excessively, and serious problem
will occur, such as seizure of pistons or crank shaft.

An alarm is employed to detect the abnormally high tem-
perature of fresh water.

When turning the engine man-
ually, be sure to turn it in the
normal engine rotating direc-
tion. For further details, see
Sec. 5-9.

The seawater pump impeller will fracture and be damaged
permanently.

If the engine is turned in the wrong direction, the sea water
pump impeller may be damaged permanently.

In cold weather, be sure to com-
pletely drain the water from the
seawater passage after engine
shutdown. For further details,
see Sec. 6—4 #4).

A Caution: If seawater remains in the passage and freezes,
it will cause the cooler and seawater pump to be permanently
damaged.




No.

Precautions

Troubles Due to Failure to Observe

6 When removing the fuel injection | Carbon deposits on the nozzle seat surface may cause gas
valve, thoroughly remove carbon | leakage or corrosion. Consequently, gas leakage or corrosion
deposits on the perforated nozzle | may make it difficult to pull out the fuel injection valve or
seat surface, and replace the requires replacement of the nozzle sleeve. Be sure to ask the
seat packing with a new one. authorized YANMAR dealer to perform overhaul and

assembly of the fuel injection vaive.
Do no forget to place the dust A Caution: Torque the fuel injection valve securing nut to
seal back onto the fuel injec- 0.7~0.9 kg—m.
tion valve. If the dust seal has
aged or become damaged, re-
place it with a new one.

7 When using optional trolling Failure to do this will cause the clutch friction plate to seize
valve, run the engine at a speed up.
of 1400 rpm or lower, and do not
continue trawling more than 2
hours. When not trawling, set
the trolling lever to the H position
(high speed), and be sure to lock
it.

8 Be sure to warm up the engine. To allow lube oil to be distributed to all necessary parts,
For further details, see Sec. 6—2. | warm up the engine for approximately 5 minutes at 700 to 800

rpm after starting the engine. Insufficient warming up may
cause abnormal wear or seizure of the moving parts.

9 Check the alternator drive belt ACaution: If the tension is not properly adjusted, power is
for tension, and adjust it when- not transmitted appropriately and the drive belt may be
ever necessary. damaged or broken. Moreover, improper belt tension may
For details of the adjustment, cause insufficient electric charging, with the result that the
see Sec. 8—7 #4). engine cannot be started.

10 Do not continuously use the A Caution: Prolonged operation of the starter motor

starter motor for more than 15
seconds.

(continuously for more than 15 seconds) may cause seizure of
the starter motor.




No.

Precautions

Troubles Due to Failure to Observe

11 Be sure to properly ventilate the Warning: Install a ventilator or provide vent holes. Insuffi-
engine room. cient air intake will increase the temperature in the engine
room, resulting in reduction of engine output or deterioration
of engine performance. (The capacity of the ventilator should
be 40 wi/min. or greater.)
12 Important : Extra care should be taken when handling the
turbocharger and air cooler.
(1)Check that the joint section Damage or leakage may cause reduction in output.
between the turbocharger and
the manifold is not damaged,
or air does not leak from the
joint section.
(2)Do not suddenly reduce the The turbocharger impeller may be damaged.
load or stop the engine after
full-speed navigation.
(3)If the air intake pressure If the engine is operated with reduced air intake pressure,
drops, clean the pre-filter and the combustion performance will be lowered. For further
blower. details, refer to Section “Handling the Turbocharger.”
13 When you restart the engine Do not start the engine without lubricating the engine.

after long suspension of opera-
tion, sufficiently lubricate the
engine. To do this, pull the en-
gine stop knob, and rotate the
engine using the starting motor
for 5 to 10 seconds.

Otherwise, the cylinder liner, metal, or movable parts in the
valve system may seize up, and the service life of the engine
may be shortened.




4. FUEL AND LUBE OIL

Selection and Handling of Fuel

1)

Selection of fuel

It is recommended that a diesel #2 with
cetane number 45 or more be used,
whichever is best-suited for the required
engine performance.

Handling of fuel

Fuel containing water, dirt, sludge or other
impurities may cause engine trouble.
Place the drum of fuel oil upright, and
allow it to stand until all impurities have
settled. After this, place a suction tube
halfway down the drum, and draw up fuel
oil at that level.

Immediately after
purchase

After 3 to 4 days

Place s suction tube
Allow the drum to halfway down the
stand for 3 to 4 days drum to draw up

Selection of Lube Oil

1) Selection of lube oil

Selection of the proper lube oil is essen-

tial to the optimum operation of the diesel

engine. Using an improper lube oil or fail-

ure to follow regular oil changes will re-

sult in the following problems:

1. Piston ring sticking

2. Seizure or premature wear of pistons
and cylinder liners

3. Premature wear of bearings and other
moving parts

4. Shorter engine life

A caution:

® If you have any questions regarding the
selection of the proper lube oil, consuit
your nearest YANMAR dealer.

® |f a lube oil other than those recom-
mended above is used, the service life of
the engine may be substantially reduced.

® |[f lube oils of different brands are blended
the quality of the lube oil may deteriorate.
To prevent this, do not use a mixed lube
oil.

® We are not liable for damages to the en-
gine caused by the use of improper lube
oil.

without subjecting it
to vibration or move-
ment.

fuel.

Caution: Impurities
such as water and
dirt will settle at the
bottom of the drum.

A

We are not liable for damages to the engine

Caution:

caused by use of improper fuel oil.




5. INITIAL OPERATION OF NEW ENGINE

When operating a new engine for the first
time, follow the procedures described below.

ofa Fuel Supply

Check again that the inside of the fuel tank
and the pipes in the fuel system have been
thoroughly cleaned.

Aftar doing this, supply fuel to the tank.
Follow these steps after the 1st operation:

1) Draining Impurlties

Even if high quality fuel is fed to the tank,
some dirt and water may have been
mixed in the fuel.

To prevent these impurities from entering
various compenents, it is necessary to
eliminate them. This step is called drain-
age.

2) Drainage of fuel tank
Be sure to provide a water separator of
precipitation tank having a drain valve to
the fuel tank. Periodically open the drain
valve to eliminate impurities.

3) Draining fuel oll filter

Loosen the drain plug shewn in the photo
to drain the filter. If reddish and rusty
colored water comes out, there may be
a considerable accumulation of water and
dirt. In this case, disassemble and clean
the fuel ail filter.

For further details, see Sec. 8-1.

54 Lube Oil Supply

1) Lube oil supply to oil pan
Remove the oil port cap from the side
plate, and supply lube oil as shown in the
photo below.

W

2) Checking the oil level
Completely insert the dipstick and check
the cil level. If the oil level is lowered, sup-
ply lube oil up to the full below the ADD
mark marker on the dipstick.

Operating side

Non-operating side

Do not overfill cilpan.

Amount of oil at the upper 20 ¢
limit makers on the dipstick

10



ing gear supply by Yanmar. Fresh Water Tank
Supply lube oil from the oil port shown in

3) Lube ol supply to reduction and revers- Cooling Water Supply to

the photo below. The procedures for Use clean soft water (tap water) for the fresh
supplying lube oil and checking the il level water tank.

in the reduction and reversing gear box 1) Tightening the fresh water drain valve
are similar to that for the engine. Before supplying fresh water to the tank,

be sure to tighten the 2 water drain valves
shown in the photo below.

i

valve

i

Fresh water drain valve

Amount of oil at

the upper limit .
marker on the KMHBA 1401
dipstick |

Consult apropriate manual if non-Yanmar gear

2) Water supply
Check that the hose between the subtank
and fresh water tank is securely tightened.
The subtank must be in a position where
the top of the subtank is equal to that of
the fresh water tank, or lower by approxi-
mately 5 cm, than the fresh water tank.




Remove the pressure cap of the fresh wa-
ter tank, and supply fresh water to the frash
water tank until water flows out of the port.
Supply fresh water also to the subtank to the
lower limit level.

For the amount of fresh water, see Sec. 2.

st

3) Tighten the pressure cap securely.
If the pressure cap is not tightened suf-
ficiently, fresh water may spill out during
operation. In addition, hot water may gush
out causing injury to the operator (burns).

4 Tightening Drain Cock of

S Seawater System

Before you start the engine, be sure to tighten
3 drain valves shown in the photos below:

L T R SRR
Seawater drain o

Bleeding Air from Fuel Sys-
9-3 tem

For the air removal procedures, refer to Sec.
9-1.

a0 sy Lubricating Each Section

Lubricate the ball joints of the throttle lever,
clutch change lever, and remote control cable.

T

lator lever

Ny X

ar

Clutch change lever

.ﬂ-“ - o

External Inspection

Check that tools or other things are not
placed on the moving parts or on the engine,
and ensure that the engine room is neat.

12
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m Checking Operation of Re-

mote Control Unit

(1) While operating the throttle lever from
lower speed position to the high speed
position, check that there is no difference
in operation between the wheel house
and engine side. If a difference is de-
tected, adjust the throttle lever.

(2) While operating the clutch lever from the
AHEAD position, NEUTRAL position, to
ASTERN position, check that there is no
difference in operation between the wheel
house and clutch side. If a difference is
detected, adjust the clutch lever.

Starting Engine for the
First Time

It is suggested that the stop lever, on the fuel
injection pump, replace in the stop position,
the starter should then be engaged for 3.5
second. During this precedure, listen for any
abnormal sound.

Checking Operation of Gauges
(Standard Tanmar Panel)

When you set the starter switch to the ON
position, the condition of panel is as follows:
(1) The warning light for lube oil pressure is
ON.
(2) The warning light for charging is ON.
(3) The cooling water temperature light is off.
(4) The tachometer indicates "0".
(5) The hour meter operating.
(6) The alarm sound continuously.
Turn on the elimination switch, and check
the elimination lamp of the tachometer is
ON.

Applicable voltage |DC12V

Glass surface of instrument
panel : 30° £15 against

Fitting angle

0to 4, 100 rpm., electromagnetic

Tachometer .
pickup sensor

Warning lamp, buzzer, and
1-segment indication, cooling
Warning indication | water level down, cooling water
temp. up, oil pressure down,
clutch oil pressure down




REN Checking Alarm Devices
(Standard Tanmar Panel)
When the engine is started, the alarm lights
for lube oil pressure and charging should go
out and buzzer should become guite.
® Charging @ Lube oil pressure @ Cooling
water temperature @ Lube oil filte @ Cool-
ing water level

e} o}

)|

EEEEEN

Nz () ©

o zO\:; o

Re-checking Starting Engine
5-12 for the First Time

After a new engine has been run for the first
time, the level of the oil in the oil pan may
slightly go down because the lube oil has
been thoroughly distributed to the lube oil
cooler and lube oil filter. In this case, stop
the engine and leave it for a while (approx.
5 minutes), and then check again for the
following items:
1) Check the oil level in the oil pan using
the dipstick.

2) Check the oil level in the
marine gear box using
the dipstick (YANMAR
gear). The level may be
lower than full marker F;
however, this is not ab-
normal. — (L)

Supply oil if the oil level
is below lower limit posi-
tion L.

The amount of oil between upper limit po-
sition F and lower limit position L is ap-
proximately 0.3 liters.

The oil level is normal when it is between
upper limit position F and lower limit po-
sition L.

3) Remove the pressure cap from the fresh
water tank, and check the water level. The
level may be lower due to air entry from
the fresh water passage. In this case,
supply fresh water until water flows out of
the water port.

14



6. OPERATION

15

5

Before starting the engine, check around
the engine to see that there is nothing
that may prevent safe operation.

Starting

Follow these steps to start the engine:

1) Set the remote control cluch lever to neu-
tral position.

2) Set the remote control throttle lever to the
normal speed position (midpoint between
high speed position and slow speed po-
sition).

(Sample)

Governor
| lever

Ahead
Neutral
Astern_

utch . lever

Controlled by remote ]
control lever 1

Controlled by remote
control lever

Astern

Turn the key of the starter switch to the
START position to start the engine. As soon
as the engine is started, release the key; the
key automatically returns to the ON paosition.
A 'mportant: Do not turn off the battery
switch even after starting the engine.

With the start switch at the ON position, the
gauges and alarms on the Tanmar instrument
panel are activated.

S LA ———

Neutral

& \mportant:

{1) To protect the starter, do not continue run-
ning the starting motor for mare than 15
seconds. If you fail to start the engine,
wait about 15 seconds and then try again.

(2) When restarting the engine, make sure
that the engine has stopped and turn the
starter switch key to the START position.
If the starter switch is turned while the
engine is still running, the starter motor
and/or flywheel gears may be damaged.

(3) To facilitate the start-up of the engine in
cold weather:

® Turn off the boost compensator.

Pull the low temp. starter knob all the way
out. When the engine has started, push
low temperature knob all the way in. The
boost compensator once turned off will
automatically be activated after starting
the engine.

A\ Caution: Use the low temp. starter knob

only when start-up of the engine is not easy.

During normal operation, push and keep the

knob as it is.

Warning:

Disconnect the terminals from the battery

before repaiting or inspecting electrical parts.




Cautions Required Immediately
6-2 After Starting

While keeping the clutch lever at the neutral
position, follow the procedures described
below.

1) Immediately after starting the engine, run
the engine for 5 to 10 minutes at approxi-
mately 700 rpm.

2) Check that water is flowing out of the
cooling water outlet pipe.

3) Check that the CHARGE lamp goes out.

Note: After launching and running the engine

for the first time, continue to warm-
up the engine for 10 to 15 minutes.

Cautions Required During
6-3 Operation

A Caution:

Be sure to check the foilowing items once or

twice daily during engine operation.

1) Cooling water (seawater)
Check that water is flowing out of the cool-
ing water outlet pipe.
If water is flowing out intermittently or the
volume of the flowing water is small, there
may be the following problems:

(1) Air has been taken in to the cooling water
system.

(2) The impeller or other parts of the cool-
ing water pump are malfunctioning.

(3) The cooling water pipe or kingston valve
is clogged with foreign solids.
If you cannot identify the cause of the
problem, return to nearest port at low
speed and consult the nearest YANMAR
dealer.

2) Cooling water (fresh water)

The temperature of the fresh water must
not rise above 90°C (75°C to 85°C for
a new engine) during operation. Tempera-
tures higher than 90°C indicate that a
problem has occurred in the cooling water
system.

The cause of the problem may be as fol-
lows:

(1) The volume of fresh water rapidly reduces
due to leakage from the cooling system.
If the temperature of the fresh water rises
abnormally, the alarm will sound.

(2) The flow rate of fresh water is insufficient
due to failure in the fresh water pump or
clogging of the fresh water passage.

(3) The seawater pump is malfunctioning, or
the seawater passage is clogged.

(4) Fresh water is not cooled sufficiently due
to a contaminated cooler.

If you cannat identify the cause of the
problem, return to port at low speed and
consult the nearest YANMAR dealer.

A\ Cautions:

Temperature of fresh water

When the temperature of fresh water rises
after start-up, heated water flows into the
subtank from the fresh water tank and the
volume of fresh water in the subtank
increase. Note that this is normal.

After the water temperature drops after
stopping the engine, the water automati-
cally returns to the fresh water tank.

3) Exhoust color
Continuous exhaust smoke is a sign of im-
proper engine operation. As a result, the
service life of suction valves, exhaust
valves, piston rings, cylinder liners, and,
especially, the fuel injection valves are
shortened. Do not operate the engine if
continuous black smoke is emitted.
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A\ Caution:

4) Water and oll leakage, and other oper-
ating conditions
From time to time, check that there is no
water leakage, oil leakage, head gasket
leakage, loose bolts, abnormal noise, ab-
normal heat, and abnormal vibration. If any
of such abnormalities are found, consult
the nearest YANMAR dealer.

A\ caution:

5) Operation of clutch lever
When operating the clutch lever, lower en-
gine speed down below 1000 rpm,
Engaging or disengaging the clutch sud-
denly during high speed operation or
operating the clutch at a half-engaged
position may result in clutch seizure and
shorten the service life of the clutch.

A\ Caution:

6) Abnormal noise during operation

If unusual noise is generated during op-
eration, or if the alarm buzzer sounds
during operation, check first to see which
alarm lamp is lit, and turn off the buzzer
switch. Then immediately stop the engine.
Note that sudden deceleration may acti-
vate the clutch oil pressure alarm. How-
ever, this is not abnormal.
Investigate the possible causes of the
trouble. If the cooling system and lube oil
system are free of problems, return to the
nearest pert at low speed and consult the
nearest YANMAR dealer.

7) Prolonged operation at low speed
When operating the engine at low speed
for a prolonged period of time, “race” the
ergine every 3 to 4 hours or so.

& Important:

“Racing” is required to discharge the de-
posits that have accumulated on the
cylinders during low speed operation and
to prevent the contamination of the
cylinders. For “racing,” disengage the
clutch and run the engine at 1800 rpm
for about 1 minute.

Stopping

1) Before stopping the engine, "race" the
engine.

(1) Set the clutch lever to the N position
{neutral), and idle the engine for about 5
minutes.

(2) "Race" the engine for about 5 seconds
at approximately 1,800 rpm.

(3) Reduce speed to the idle speed and stop
the engine.

A caution: If the engine is stopped in a
heated condition, the tempera-
tures of the fresh water and the
engine parts may rise rapidly,
possibly causing troubles. (See
6-4 #1)

2) After stopping the engine, set the starter

switch to the OFF pasition.

3) Draining of ceoling water:

In cold weather, cooling water (seawater)
may freeze. After shutting down the
engine, be sure to drain the water from
the system. (Use antifreeze for fresh
water.)

When the engine is not used for a pro-
longed period of time, drain all the water
from the system.

If seawater is left in the system, it may
freeze and break the cooler or the sea-
water pump.

Drain cooling water (seawater) by follow-
ing the steps:



(1) Loosen the water drain valve of the clutch
lube oil cooler. (Yanmar marine gear)
(2) Loosen the bolts on the seawater pump

cover.

e lvain
Ve

i and drain sea-
: water.




7. HANDLING THE MARINE GEAR

19

w8 W Handling Precautions

1) The durability of the marine gear largely

depends on how it is handled. When shift-
ing the clutch lever to ASTERN from
AHEAD or vice versa, be sure to slow
down the throttle lever to reduce the
speed (lower than 1000 rpm), set the
clutch lever once to the neutral position,
and then set it to the ASTERN or AHEAD
position.

2) Do not attempt to operate the throttle lever

before completing the operation of the
clutch lever. Shifting the clutch lever sud-
denly to AHEAD or ASTERN with the
engine running at high speed may cause
the clutch to malfunction. Never perform
such an operation.

B Handling the Emergency
Bolts

1) Should trouble occur in the marine gear

lube oil system during operation, stop the
engine and remove the emergency bolt
plug from the clutch case. Then slightly
and uniformly tighten four emergency bolts
on the clutch rotation section by turning
them clockwise. After that, firmly tighten
the bolts again. To view the emergency
bolts again, the engine must be rotated
slowly untill the emergency bolt are vis-
ible through the emergency bolt plug hole.

2) Now the clutch is connected to the ahead

side. You can temporarily run the engine
at a low speed (2000 rpm or less).

Warning:
High speed operation may cause seizure
of the clutch disc or metal.

— 1
o
e \Ios,
2 Bt
9 L -4 e m s
— 1
3 SR

Emergency bolt plug
Emergency bolt

[ Warning:

(1) To tighten the emergency bolts, turn the
engine until the head of the bolt lines up
with the hole, and tighten the four bolts
evenly.

(2) When using the emergency bolts, the
clutch is directly connected to the foward
and cannot be used in the neutral or
astern position. Thus, special care must
be taken when starting the engine and
entering port.

(3) After returning to port using the emergency
bolts, ask the nearest YANMAR dealer to
service the engine as soon as possible.

(4) Turn off the battery main switch before
inspecting the clutch.



Checking and Adjusting the Ma-
7'3 rine Gear (Yanmar Marine Gear)

1) Checking the marine gear lube oil

Remove the dipstick before starting the
engine, and check that the oil level is be-
tween the upper limit and lower limit.
Supply lube oil if required.

2) Cleaning the marine gear lube oil cooler

fouled or clogged by seawater

3) Changing the marine gear lube oit

4)

Checking the bearings, friction plate
thickness, rubber block, and seal

To check the bearings, friction plate,
rubber block, and seal, the reduction and
reversing gear needs to be disassembled.
Ask the nearest dealer to undertake the
servicing.

5) Cleaning the lube oil filter

6)

Checking connection of the remote con-
trol cable

The items 1) through 6) above are prerequi-
site to correct operation. For further details,
see Sec. 8.

20



8.

PERIODICAL CHECKS AND SERVICE
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To keep the engine in best condition, periodical checks are essential. The parts that require pe-
riodical maintenance are located on top of the engine.

Maintenance

1.
. Fuel oil filter: Replace filter every 250 hours.

. Lube oil filter: Replace filter every 250 service hours. (1st replacement: At 50 service hours)
. Turbocharger compressor: Clean compressor every 250 service hours.

. Lube oil dipstick and oil drain pipe: Before start-up check oil level using dipstick.

[S )~ B V]

Sub tank: Check and replenish cooling water

Draining method: Remove dipstick, and drain waste oil by sucking it up the oil drain pipe. (Dipstick
tube.)

. Lube oil port

Applicable Iube oil: Class CD, 15W-40 for engine, and class CD, #30 for clutch.
Lube oil replacement: Every 250 service hours.
Replacement amount: 18 liters



Maintenance List

@ : Consult nearest dealer.
O : Check ® : Replace

Schedule
[ [
[ [ o o
8 2 = z z
- z @ by 3 &
Item Description > o * & o - Page
B 8 g = &
1 o © ~ rs) - ~
; > > > > >
; g a T s g 4 T4 | 8o
! > oyl > O > > L >
w < w < w < W < w £
Check of fuet level O 24
Draining of O1Before ol
g of tank supply) 25
Fuel
Draining of filter and water separator O 25
Replacement of filter element i ® 26
_— i —
-3 Check oil level in oil pan, add if necessaly O ’ 26
c |
© 2 Replacement of filter element (including bypass. .
el
= filter) : (1st<?me) ® 26
2 § Cleaning of lube oil cooler ; : , o 27
2o S | -
2 2 Engine side : (159me) O 27
2% Change of lube oil e el S
w = ; | —
s =~ ; _ !
% 3 Check of cooling water discharge O f 28
A : s |
o 2 Check and replacement of impeller ! ! O @ 28
= 3 - - - - ST R - i
g8 Cleaning of seawater system (including fresh | . g
oL water and lube oil cooler) ;
g 5 Check and supply of fresh water level O 29
2% . [ S ; R ]
@ i Replacement of fresh water i o ¢ 30
Té § % Cleaning of fresh water system (including heat i . i 30
O = Y lexchanger tank) ! - |
% o |Adiustmentof injection timing ‘ ! o | 925
c 35 3 i
o2 2 ' !
3 o e Overhaul and check of fuel feed pump | ' 25
@ <
o < o . R
c®3 Adjustment of injection pressure and atomizing [ Y o5
. g |condition (st time!
3 > E A .
L & .S | Replacement of fuel injection valve o o5




Schedule
@ @ © ]
[l [ o Q (]
@ L R4 Y > ES
L > > T o e
f > > & 3 &
Item Description o @ @ o o o
Z |le 2 g |8 2 |38 Page
© PreY ~ el - ~ =
0 > > > > > >
b A b A A b
2ol 20 22 20 | 2 | 2
U.J_E wc wc wc uw < [SU -
Cylinder | Adjustment of clearance intake and exhaust @ (st o _
head valve time)
Check and adjustment of remote control cable 8,5,]1:; O 32
Check of alarm derices O 32
3 Check of battery electrolyte volume O 32
b w 0 0
o v Adjustment of alternator (generator) drive belt
uij g tension O 33
Reptacement of battery of liquid crystal display O 33
clock
Turbo- ;
charger Cleaning of blower O 37
Intercooler | Flushing O —
@ Check and cleaning of lube oil cooler ® 31
85 Check and cleaning of lube oil inlet filter net Qs Ol e 31
(=]
© 5 Check of bearings, friction plate, and seal o 31
T E% | Check of lube oil level O 31
o QO
>0 Change of lube oil (7)n(qlas)t O O 27
Adjustment table
Standard value
Item
6LY-STE | 6LYM-STE
Clearance of intake and exhaust valve (in cold condition) Intake : 0.1%x0.05 mm ; Exhaust: 0.5X0.05 mm
Open| Crank angle : Before T7.D.C. 59° +5
Intake valve - —
Close| Crank angle : After B.D.C. 63" x5
Open| Crank angle : Before B.D.C. 58" +5
Exhaust valve| A
Close| Crank angle : After T.D.C. 46" x5
Fuel injection start| Crank angle : Before T.D.C. 13" +1
b Fuel injection start pressure 260%10kg,cnt
essure - s
ressur Engine lube oil pressure (at rated r.p.m) 5+0.5kg,cnf
Cooling water temperature at engine outlet | 45°C or less (at inlet: 30°C) ; Seawater temperature: +10°C
Temperature - - - g
Lube oil temperature at cooler inlet 95°C or less
Engine fresh water capacity 244
Amount of lube oil F:20¢ L:8¢

Original pressure in neutral status

2~3kgeni (500rpm) Marine gear box

Clutch oil pressure

Hydraulic oil pressure in engaged status

24 £0.5kg, e (3300rpm)

Marine gear box

Lube oil pressure

2.0%0.5kg e (3300rpm)

Marine gear box
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Torque Requirements for Major Parts

2 Cylinder head bolt 21t 1kg-m
g w Main bearing retaining bolt 26t 1kg-m
2 ‘3-; ‘é Connecting rod bolt 14£0.5kg-m
E g 5 Flywhee! mounting bolt 30t 1kg-m
é ‘= Nozzle fastening nut 0.7~0.9kg-m
S E Valve arm support shaft tightening nut 1.7%0.2kg-m
AR Fuel oil pump drive gear tightening nut 13+ 1kg-m
Part Screw diameter Tightening torque (kg-m)
S | Pump tightening bolt M8 2.1%0.2
63 Emergency bolt pulg M10 4.0%0.2
Output shaft joint bolt M16 23%156
Output shaft snap nut M40 70+2.5
Torque Requirements for Standard Bolts
?g{;";d'amete“p‘mh M6X1 | M8x15 | MI0X1.5 |MI0X1.75| M14xX 15| M16x 1.5
-(rfé?nl,]“; 1.1+0.1 261x0.2 50x056 9.0x0.5 1411 23+15
Notes:

Torque requirements for bolts other than the major boits should conform to the table above.
The bolts to be tightened to the torgues specified above should be those made of S45C material

which are identified by having “7” marked on the bolt head.

(When the material of the tightening part is aluminum, tighten it to 80% of the torque listed above.)

Fuel Oil System

For the diagram of the fuel oil system, refer

to Sec 10.

1) Checking the fuel oil level in the fuel
tank and replenishing

Level check Daily

Replenish fuel oil whenever necessary. For
details of the procedures, refer to Sec. 4-1.

[Reference] The fuel piping system is gener-
ally configured as shown in the figure below.

+

¢ Filter attached to engine

Tm or less

—» Return from fuel oil pump

Feed pum
{ Oil-water
separator

Fuel oil tank

Suction
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2) Draining the fuel oil tank
Open the drain valve of the tank, and dis-
charge impurities accumulated on the bot-
tom of the tank.

Schedule

Daily
(or before fuel oil replenishment)

3) Draining the fuel oil filter and chang-
ing the filter element

(1) Draining the filter attached to the engine
Remove the drain plug, and discharge wa-
ter and dirt accumulated in the filter.

] Every 50 service hrs
Schedule {or weekly)

(2) Changing the filter element

1) Remove the element using the element
removal tool.

2) Replace the element with a new one,
and reassemble the filter.
Before you install the packing, clean the
packing installation surface. Install the
packing while checking that there are
no foreign materials on the packing
installation surface.

3) Operate the engine, and check that fuel
oil is not leaking.

4) Checking and adjusting the fuel Injec-
tion timing

(1) Remove the high-pressure fuel oil pipe
from the fuel injection pump.

(2) While manually turning the flywheel slowly,
check that the timing of the fusl flowing
out of the discharge valve holder of the
cylinder injection pump conforms to the
specified timing by visually inspecting the
flywheel and indicator.

(3) Check the fuel injection timing of all the
cylinders by following the step (2) above.
(If the observed timing does not confirm
to the specified timing, consult the near-
est YANMAR dealer.)

Inspection Every 2500 service hrs
schedule (er annually)
Fuel injection _ o

timing BLY(M)=-STE 13°=1

Every 250 service hrs
Schedule {or 2 or 3 months)

Align marked lines
with each others.

Top position _
(Read injection timing.)




5) Drainage of oil-water separator
Remove the drain plug, and discharge wa-
ter and dirt accumulated in the oil-water
separator.

Every 50 service hrs
Schedule or weekly)

Qil-water
saparater

~ Drain plug

Lube Oil System

1) Checking the lube oll level In oil pan

For the diagram of the lube oil system,
refer to Sec. 10.
Remove the dipstick before starting the
engine, and check that the lube cil level
is between the upper limit and lower limit.
Replenish the lube oil whenever necessary.
For details of the lube oil check, refer to
Sec. 5-2.

Inspection

schedule Daily (before start-up)

Element

I
Rubber packing

2) Changing the lube oil filter
Remove the filter, and replace the filter
element with a new one.

Ist replacement At 50 service hrs
| d | (or 1 week)

Schedule | i
|2nd and |
|subsequent
! replacemeants

| Every 250 service hrs
{or monthly)

® Procedure for changing the filter elememnt

{1) Remove the filter element using the oil
filter wrench,

{2) Replace the filter with a new one. At the
same time, clean the seating surface of
the packing to prevent improper sealing
caused by foreign material. Apply small
amount of lube oil filter sealing ring.

(3) Check that there is no oil leakage dur-
ing operation.
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3) Changing the lube oil

Change the lube oil while the engine is
still warm after shutdown.
in this condition, the oil flows smoothly and
can be drained completely.

1st change

Schedute

At 50 service hrs

2nd and
subsequent
changes

Every 250 service hrs

Change the lube oil of the reduction and
reversing gear by following the procedure

described above.

4) Cleaning the lube oil cooler
Consult the nearest dealer.

Schedule Every 2500 service hrs




B Cooling Water System (Sea-
8-3 water and Fresh Water)
Seawater Pump Bo“

Wear plate

’ ' Mechanical seal
Pump cover l

I/
Impeller 0

1) Checking the seawater discharge con-
ditions
During operation, occasionally check that
the water is properly flowing out of the
seawater outlet pipe. If the seawater
comes out intermittently or the rate of the
water flow is lower during high-speed
operation, immediately stop the engine and
identify the cause of the trouble.
(For further details, refer to Sec. 6-3-1).

Pump shaft

2) Checking and changing the seawater
impeller and casing

(1) Remove the cooler of the seawater pump,
and pull out the impeller. Check {o see
if there is damage on the impeller, wear
plate, cover, and mechanical seal.

Inspection
schedule

Every 500 service hrs

Inspection
schedule

Daily (during operation)
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(2) If the wear plate or cover is worn out,
turn it over for reuse.

(3) When assembling the pump, apply grease
to the impeller shaft and impeller, both
end surfaces of the impeller, and the tips
of the blades.

(4) To mount the impeller, set the impeller
blades as shown in the photo below.

Impeller rotating
direction

A caution:

3) Cleaning the seawater system (Includ-
ing fresh water and lube oll cooler)
When the seawater system has been used
for a prolonged period of time, the cooler
will be contaminated by dirt, and the
cooling performance drops. As a result, the
temperature of the fresh water rises
abnormally (higher than 85°C). To avoid
such a problem, cleaning is required. Ask
the dealer to clean and service the sea-
water system,

Schedule Every 1000 service hrs

Inspection )
schedule Every 1000 service hrs
mpeler Every 2500 service hrs

replacement

Fresh water pump

4) Checking the fresh water level

(1) Checking the fresh water level in the heat
exchanger tank
Remove the pressure cap from the heat
exchanger tank, and check the water level
in the tank. Normally, the tank should be
filled to its maximum capacity. If the water
level is low, add water to fill up the tank,




(2) Checking the fresh water level in subtank
Normally, the fresh water tank should be
filled to its maximum capacity, and the
water level in the subtank to at least the
lower limit level mark. If the water level
in the subtank is below the lower limit level
mark, add water so that the water level
reaches the uppet limit level mark.

A 'mportant:

1. If water is left in the subtank even
though the water level in the fresh
water tank is lowered, the rubber rub-
ber joint between the fresh water tank
and subtank may be loosened or the
pressure cap may be damaged. In this
case, consult the nearest YANMAR
dealer.

2. Checking the volume of the fresh water
in the heat exchanger tank only by the
water level in the subtank is unreliable.
Check the water levels in both the heat
exchanger tank and the subtank.

6) Cleaning the heat exchanger tank and
thermostatic valve
When the heat exchanger tank has been
used for a prolonged period of time, the
cooler may become contaminated with dirt.
As a result, the temperature of the fresh
water rises abnormally (higher than 85%C),
and the cooling performance drops. Be
sure to clean the heat exchanger tank at
the required time intervals.
At the same time, also clean the ther-
mostatic valve.
Consult your nearest YANMAR dealer for
maintenance service.

Schedule Ewvery 1000 service hrs

7) Changing the fresh water

Schedule Ewvery 1000 service hrs

Inspection

schedule Daily

5) Checking of water leakage from fresh
water pump
Water leakage from the fresh water pump
may cause serious problems such as en-
gine seizure.
Check that water is not leaking from the
drain hole of the fresh water pump. If wa-
ter has leaked from the drain hole, con-
sult the nearest YANMAR dealer.

Inspection
schedule

(1) Application of antirust agent
Fresh water forms deposits of scales and
rust on the fresh water passage, which
lowers the cooling performance. Add
antirust to the fresh water.

(2) Application of antifreeze
In cold areas where cooling water may
freeze, be sure to add antifreeze to the
fresh water. Do not add an excessive
volume of anti-freeze.
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Lubrication of External Parts

Lubrication of external parts
Lubricate the throttle lever of the fuel oil
pump, clutch lever, and ball joint of the
remote control cable.

Checking the Marine Gear
(Only for 6LY-STE)
1) Checking the lube oil level and replen-
ishing the lube oil
Before start-up, remove the dipstick and
check that the oil level is between the
upper and lower limit marks. If the oil level
is below the lower limit mark, replenish the
lube oil.
For the check and replenishment methods,
refer to Sec. 5-2 #3.

Amount of the lube
oil at the upper limit
marker on the dip-
stick

KMHEA 4,04

1st change : At 50 service hrs

2nd change : At 250 service hrs

3rd and subsequent change :
Every 1000 service hrs

Schedule

3) Checking and cleaning the lube oil filter
Remove the filter from the clutch case,
and wash it with solvent.

Inspection
schedule

Daily (before start-up)

2) Changing the lube oil
Change the lube oil while the engine is
still warm after shutdown.
In this condition, the oil flows smoothly and
can be drained completely.
To remove the waste oil, pump the oil out
by connecting the suction hose to the dip-
stick guide, or drain the oil by loosening
the drain plug on the clutch case.

Jeee |\l
% L\T:x E—H—\
! ST

1st inspection : At 50 service hrs after

. overhauling
Inspection 2nd inspection : At 250 service hrs after
schedule overhauling

3rd and subsequent inspections :
Every 1000 service hrs

4) Checking and cleaning the oil cooler
Consult the nearest dealer.

Inspection

schedule Every 2500 service hrs

5) Checking and replacing the bearings,
friction plate, rubber block, and seal
Consult the nearest dealer.

Schedule Every 6000 service hrs




Adjusting the Remote Control
Cable

1) Adjusting the throttle lever (Option)
Shift the throttle lever from the slow speed
position to the high speed position, and
check that the corresponding lever posi-
tion is indicated at other stations. If there
is any difference in indication, adjust the
throttle lever by using the cable adjustment
bolt.

2) Adjusting the clutch lever

Operate the clutch lever to the AHEAD,
NEUTRAL and ASTERN positions, and
check that the lever for the reduction and
reversing gear moves firmly to the in-
tended position. If the lever does not
operate properly, adjust the lever by using
the cable adjustment nut.

Astern

Nautral

Ahead

Checking the Electrical Parts

A\ Caution:

Disconnect the terminals from the battery

before inspecting electrical parts.

1) Checking the alarm lamps

2) Checking the alarm devices
For details of the procedures for check-
ing the alarm devices, refer to Sec. 5-10
and 5-11. If any abnormality is found,
consult the nearest YANMAR dealer.

|nspection

schedule Daily

J) Checking the battery electrolyte

The level of electrolyte gradually decreases
through repeated charging and discharg-
ing. (In particular, the amount of decrease
is larger in hot weather than cold weather.)
Before starting up, check the level of the
battery electrolyte. If the level is lower, add
commercially-available distilled water,

Inspection |
schedule Monthly

(% Warning: Handle the battery with utmost
care. If you accidentally get electolyte on your
skin, or clothing, wash immediately by water.

4) Checking and adjusting the alternator
(generator) drive belt tension
The tension of the V-belt that drives the
alternator (generator) should be correctly
adjusted. Excessive tension may acceler-
ate wear of the belt. In contrast, a loose
belt may cause pulley slippage, with the
result that power is not generated.

(1) To exert tension on the V-belt, loosen the
fastening bolt shown in the photo below
and pry the alternator away from the
engine. To loosen the belt, loosen the fas-
tening bolt and push the alternator toward
the engine block.
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(2) Do not handle the belt with greasy hands
or allow any oil to come in contact with
the belt. Qil on the belt will cause the

belt to slip.

Belt tension

Approx. 8~10 mm or less deflection

Inspection
schedule

Every 500 service hrs




Handling of Electrical Bilge
8-8 Pump (Standard Yanmar Model)

]
by
AV 0.85 wire Blue ! /

AV 0.85 wire Green //

AV 2 wire Red

AV 2 wire
White

1) Features

AV 2 wire Red

AV 2 wire White

(1) By pushing the switch of controller once the pump starts draining and will automatically stop
at the level where the lower water-level sensor detects.

(2) In case you want to drain further, the pump again drains continuously by keeping the switch
pushed. It is automatically back to “switch off’ when the switch is released.

(3) In case of oil, it does not stop automatically.
It can be used by keeping the switch pushed.

50~70cm

Bilge Pump

[/ Bilge/ /77777

Standard type

>~- $ox12screw, 2each
) ~ ™ Controller

AV2wire Red
s

= (+)

s
AV2wire White (7)5

Installation of motor assembly

® Select a location of installation where the motor is at a level
higher than the bilge water and will not be affected by rain
and water.

® | ocation should be selected taking account of the distance
from battery and controller.

® Install the motor at a position of 50 to 70 cm above the bilge
with the motor body inclined by ward, as shown in Fig.

Installation of controller

® [nstall the controller in a location where and applined with no
rain.

® Connect the controller terminals to battery (pay attention to
battery Voltage).
In case additional wiring is necessary due to remote from
battery, use AV3 wire or one of more than 3 square milli-
meter of which the length shall be not more than 3 meters.
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Installation of strainer

® Select a location of installation where of bilge water the great-
est amount is anticipated when the boat is not running.

® The strainer should desirably be as near the motor as pos-
sible.
Select a place where the strainer is sufficiently connectable
to the inlet hose A (transparent, 1.5 m long) from the bilge
pump.

® After checking by a test run, fix the strainer to the bilge with
SCrews.

® In case of deluxe type, connect a hose to the pipe on the
strainer as shown in Fig. and then this automatically starts
draining when the water comes up to the height of the hose,
and again stops draining automatically when the water comes
down.

® The strainer should be always kept clean.

Installation of Delivery nozzie (outlet)

® Sclect a location where the nozzle is kept above the water-
line and can be connected with the hose B (black) as not
stretched, but situated as near the pump as possible, then
make a hole of & 21. Fix the delivery nozzle in the hole and
insert the end of the hose (black).

Connection of hoses

@ Insert the hose A (transparent, 1.5 m long) from the strainer
to the inlet of the pump. (follow the direction of arrow)
Insert the hose B (black, 1.8 m long) from the delivery nozzle
to the outlet of the pump. (follow the direction of arrow)
These hoses should be as short as possible and should not
be extremely bent.

Test run

® Put water in the bilge and connect the pipes and wires as
shown at page 1. Check the wiring if any misconnection.
Finally connect to the battery without misconnecting (+) and

(-)-



@ in case of standard type, press the switch for a moment and

make sure that the pump starts suction and delivery of the
bilge water.
In case of deluxe type, push the switch to fully-automatic and
make sure that the pump starts suction after approximately
3 seconds when the water is over is the level of the upper
water-level sensor, and stops automatically when the water
is below the level of the lower water-level sensor.

® When the inside of the pump is dry, it is hard to suck water
by itself. If no suction comes out within 10 seconds, take
the strainer out of the water, stop the pump and again make
sure that after priming, the pump starts suction and deliv-
ery.

Installation of strainer

® After the test run is confirmed, fix the strainer to the bilge
with screws. (Be careful that the screws are not gone through
the bilge.)
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m Checking the Turbocharger

1) Cleaning the turbocharger Inlet
(1) Suggested on cleaning schedule

|
When the boost pressure drops approx. 10%
compared with that of the test run, or every 250
service hrs (or monthly)

Cleaning
schedule

Boost pressure in test run : 1.8 kg/erf (8t 3200
rpm)
| If the boost pressure lowers to 1.5 kg/crf {at 3200
| rpm), clean the inlet.

Remarks

2) Procedures for cleaning

Step 1

While operating the engine under a normal
load (3/4 to 4/4 load), inject detergent using
a 50-cc oiler (commaercially-available) within
approximately 10 seconds.

Step 2

After adding the detergent, wait 3 to 5
minutes to allow dirt to dissclve, and then add
50 cc of water over approximately 10 sec-
onds, using same container container or the
like.

Step 3

Do not supply all the volume of detergent or
fresh water at once. Otherwise, too much
detergent and fresh water may momentarily
flow to the turbocharger, and may cause
turbine blade fracture or other troubles. Be
sure to use the appropriate volume of deter-
gent and fresh water, and conform to the
specified injection time. '

Step 4

If the air intake pressure or exhaust tempera-
ture does not change before and after clean-
ing, repeat the above cleaning procedures 10
minutes later.

I no change occurs after repeating the clean-
ing 3 or 4 times, the blower may have been
excessively contaminated, or other prnblems'
may have occured. In this case, overhaul and
clean the turbo-chager.

Step 5

After cleaning, operate the engine under a
normal load for at least 15 minutes to dry
the turbo-charger.

3) Checking the connection parts
For details on checking the connection
part, refer to Sec. 3 "Precautions” ; No.12.

Inspection

schedule Daily

4) Checking operation of the major parts
Consult the nearest YANMAR dealer.

Inspection

schedule Ewery 2500 service hrs




9. EASY TROUBLESHOOTING GUIDE

B R Air Is Mixed in Fuel System

The fuel system includes the fuel tank, water

separator, fuel oil filter, feed pump, fuel in-

jection pump, high pressure pipe and fuel

injection valve.

If air enters this system, fuel oil cannot be

injected. Completely bleed air from the fuel

system by using the following procedure:

(1) Set the regulator lever to the NORMAL
position.

(2) Open all the shut-off valves of the fuel
system.

(3) Loosen the air vent bolt of the fuel in-
jection pump.

(4) Operate the priming pump attached to the
side of the fuel pump. (Turn the knob
counterclockwise, and the piston of the
priming pump will move up and down.)
Pump the knob at least 10 times or untill
the air completely purged. Also push the
knob of the priming pump down and then
turn clockwise to lock it.

(5) Loosen the cap nut of the high-pressure
fuel pipe. While turning the flywheel by
running the starting motor, check that fuel
flows out of the cap nut portion, and then
tighten the cap nut. Repeat this proce-
dure for all cylinders.

(6) After bleeding air from all the cylinders,
turn the flywheel, and check that fuel is
being injected by the sound Brr! Brrl the
injectors generate.

. Pressures of Engine

9-2 Lube Oil Is Abnormal

The engine lube oil pressure has been fac-
tory-adjusted before shipping. Normally, you
need not readjust it. However, if the lube oil
pressure is not normal (4.5 to 5.5 kg/cmat
3000 rpm) or if the LUB-OIL PRESS alarm

lamp does not go out, consult the nearest
YANMAR dealer.

Fresh Water Temperature Is
9-3 Abnormally High

If the fresh water temperature exceeds 90°C,

the following problems may be affecting the

fresh water system or seawater system.

(1) The fresh water passage is blocked due
to failure of the fresh water pump or clog-
ging of the fresh water passage.

(2) Fresh water does not circulate through
the coocler due to malfunction of the
thermostat.

(3) The flow rate of fresh water is reduced
due to failure of the seawater pump or
clogging of the seawater passage.

(4) Fresh water is not cooled due to contami-
nation of the cooler. In this case, con-
sult the nearest YANMAR dealer.
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' Marine Gear Oil Pressure is
Abnormal (Yanmar Marine Gear)
The clutch oil pressure has been factory-
adjusted before shipment.

However, if the of the clutch should slip due
to low oil press, temporarily tighten the emer-
gency bolt. This will allow the boat to go
forward.

For details on the emergency bolt, refer to
Sec. 7-4.

The LUB-OIL PRESS alarm lamp may light
when the engine speed is rapidly reduced.




10. SYSTEM DIAGRAMS

1) Fuel oil system diagram

Fuel injection valve returning pipe

T Fuel injection pipe

Fue! injection pump

Fuel injection vaive

Fuel oil tank

L—

b\@ @ D

Check valve A, Fuel oil-water separator
1.6kgt/cof -~

Fuel oil pump overflow ‘

Fuel feed pump

Fuel oil filter

From fuel oil tank
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4) B2-type instrument panel

Cable] Color .r
R [Red :
B |Black 1
W_|White :
I
Y |Yellow 1 Switch
L |Blue :
G |Green 1 Y
0 |Orange ! 44 .
Lg {Light green] | fs -
Lb |Light biue h Starter switch
Br {Brown :
P |Pink ; o
Gr |Grey :Chargeé 3 3
- 4
Pu [Purpl 1 ] A
ICFW Tempf
: @I?T XZ
. o
w/ EOH press. E o S:
/8 : s Instrument panel (
. — 1 3
] ] = R
R/ Y/w: Buzzer ! Eng. oil pressure C.W temp. switch
w switch Alternator
28
] Y/B‘O Y/G
—1
w/
Y/ ¥/8 3
Marine gear
Tachometer lubricating Oil
/ Pressure switch
Starter switch
® 20

b 747

Charge 3 g : |
Detail of coupler @n% . r——)]
(Viewed from A-A) CFW Tem@ i = Eng. stop solenoid
(gz W/ '
Oil press. S‘ S 5 ‘

Starting switch

Buzzer
30 |AC| iT|Gi|G2 Tachometer
cLow | o U Instrument panel (No.1)
OFF O
ON OO

START - O




YANMAR DIESEL ENGINE CO.LTD.

OVERSEAS OPERATIONS DIVISION
1-1, 2-chome, Yaesu, Chuo-ku, Tokyo 104, Japan
Telex: 0222-4733 Telephone: 03-3275-1111
Facsimile: 03-3272-0687 Cable: YANMAR TOKYO

User’s record

e '
Date of purchase

Place of purchase (Name of dealer)

499613—00960
Printed in Japan
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