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Thank you for purchasingthe YANMAR Diesel Engine

This manual describes the various engine parts and prescribes simple checks for normal
engine maintenance.

Before starting up your new engine, we recommend that you throughly read this manual to
insure proper handling and use. If any sections are unclear or if you have any problems,
please consult your nearest dealer or sales outlet.

In view of our continuing efforts to improve quality and performance, engine parts may
sometimes be changed. This may result in some discrepancies in the contents of this manual.

This manual is concerned with the 2 cylinder model. Although the 1GM, 3GMD and 3HM
seem to be different on the outside, their handling is the same.

Caution

This safety alert symbol indicates important safety messages in this manual. When you see this symbol, be
alert to

the possibility of personal injury and carefully read the message that follows.

Important
| This stop symbol indicates important proper operation messages in this manual. When
- you see this symbol, carefully read the message that follows.




In order to deliver correct parts to you, we need accurate data on the engine you purchased.
The information needed is described in the illustrations below. For ready reference, please

record the information in the spaces provided under the illustrations.
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|. Name of parts

1 Reduction and reversing gear
2 Output shaft coupling

3 Clutch control lever

4 |nstallation foot

5 Engine tube oil dipstick

6 Clutch tube oil dipstick/Supply port
7 Cooling water pump

8 Fuel feed pump

9 Exhaust manifold

10 Mixing elbow

11 Air intake silencer

12 Alternator

13 Lube ail filter

14 Starter motor

15 Decompression lever

16 Anticorrosion zinc

17 Fuel injection pump

18 Fuel injection valve

19 Crankshaft V-pulley

20 Speed control lever

21 Cooling water drain cock (Cylinder block/Exhaust manifold)
22 Fudl filter

23 Breather pipe

24 Fuel injection limiter

25 Engine lift plate

26 Lube oil supply port

27 QOil pressure sender

28 Engine stop device



Il. Engine specifications

Maodel 1GM 2GM IGMD AHM
Type Vertical 4-cycle waler-cooled diessl engine
Ma, of cylinders 1 2 k] k|
Continuous rting cutput
(DN 62704} Hptram 6.5/3400 1313400 TOF3400 2713200
1-hir rating ouipul ]
{DaM B2T0E) Holpm 7.5/3600 153800 22.5/3600 aa4on
Combustion system Pre-combustion chamber type
Fusel Injection timing degraa FID 181 FID 15=1 FiD 18+1 FID 214
Ahead rpm | 1540 | tEBE | 0SS | 1540 | 1208 | 055 | 441 | 1303 | 1063 | t4BE 1120
Propeiler spaed - =31
2 al Asten  rpm 113 ma | 1077 1280
Cansiznt mesh
Gear wilh
& o and Tipe Gonstant mesh gear with servo cone clutch MoMipia frition
feversing gear dise clstch
Il Khi2-A, HM3-A HBW10-E
Ahaad 299 | BB2 | 322 |2 | 282 | 322 | 230 | 281 | 320 | 214 | 283
Reduction rathe
Astem 106 3.06 A 250
Crankehaft Counierciochwise viewed from flywhesl
Direction of rotation
Propaller shaft Clockwize viewed from stam
Engine Forced lubrication
Lubricating systam ) T
Prsbuction and
evarsing gaar Sptacity rifecd
Crank case 13 201 27 557
Lubs .
s Reduction and 0.25¢ 03t ot
revarsing paar | E
Cooling sysism Derect seawabtes cooling Dy rotary rubber impedler pamp
Starting system Elactric manuat combination Electric
- T LW
) Starting martor 12— 1,06\ mede by Hitachi by Hitachi
Elecirical equipmant S SR,
| Alternator 12V-—35/ made by HHachi
Dy waight kg libsh T 1154.4) 100 {220.5¢ 130 (288.7) 158 {348)




lll. Engine installation

[3-1.1 Inspection after unpacking
During unpacking be careful not to break the engine base. Check the following points:

1) Have any nuts or bolts become loose or fallen off?

2) Have any parts become rusty?

3) Isthere any water inside the engine?

4) Has any part of the engine been broken, chipped, or crushed?
5) Are any of the accessory parts items broken or defective?

[3-2.1 Preparation of the engine foundation plate

The installation angle will differ with the vessel configuration and installation location of the
engine. The most suitable installation angle is 8 degrees and the maximum installation angleis
15 degrees. If it isgreater than this, horsepower losswill increase and vessel speed will drop. In
addition, abnormal wear of parts will occur and engine performance will be adversely affected.

[3-3.1 Engine installation

1) For the engine installation, be sure to use the flexible rubber mount.
Yanmar prepared the flexible mounts which match the respective engine characteristics as a
standard accessory.

Yanmar made flexible mount

1. Lock Nut

2. Jack Nut
3. Rubber Mount
4. Indication No. (50, 70, 75, 100)



Note

Avoid splashing the flexible mount with water, oil etc.

Indication# Installation distance (unit: mm)

Engine model

Front Rear A B
1GM 70 50 209 370
2GM 100 75 275 370
3GMD 100 75 355 370
3HM 100 100 432 400

It is convenient for installation to make the GUIDE PLATE asillustrated.

2) Be surethe propeller shaft lines up with and matches both shaft joints. If necessary adjust the
height of the engine with ajack nut to line up the propeller shaft and the engine. Fit the propeller
shaft and the intermediate shaft if there is one-to the engine.

With a gap gauge, measure the gap of the connection at the top, bottom, right, and left. The
maximum tolerance should be less than 0.2mm. Lock nut should be as low as possible.

3) Tighten theinstallation boltsfirmly and evenly. Do not force the boltsin if the propeller shaft
does not line up.

View From Top

Important
After 50 hours operation, check that the propeller shaft lines up again, and re-
adjust if necessary.
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1. Gap gauges

[3-4.1 Propeller, propeller shaft

1) Select apropeller which is suitable for the size and shape of the vessel, aswell asfor its
intended usage. An extremely small or large propeller will reduce the speed of the vessel and
overload the engine, which may lead to engine break down. It is recommended that a
propeller be selected in consultation with areputable dealer. However, the best way to make
sure the propeller fits the vessel isto conduct atest run after installation.

2) It is effective to use a proper flexible stern tube to reduce vibration.

[3-5.1 Cooling water supply device

1) The engine should be operated only after checking the cooling water piping is completed.

I mportant

If the Cooling water pump is operated without water, the rubber impeller
inside the pump will be broken.

2) Kingston cock installation. Install the canvas on the outside of the hull, and the
canvas or rubber packing on the inside of the hull; tighten the kingston cock. Installation
directions are given in the figure at the right. Install the kingston cock cover as shown.

3) Piping

For the cooling water pipe, use arubber hose with an inside diameter of 13mm. Piping should
be kept as straight and short as possible. If the pipeistoo long, it will be difficult to draw
water up.

4) Connect the rubber hoses to the kingston cock, cooling water pump inlet, and engine
cooling water outlet, and secure with hose clamps.



Piping Diagram

1. Inside Packing

2. Kingston cock cover

3. Outside Packing

4. Direction of vessel movement

5) Seawater strainer

The seawater pump will be damaged if foreign matter is allowed to get into it. Therefore,
attach a seawater strainer between the seawater pump inlet and the seawater cock when the
sea water cock is not already equipped with a strainer.

6) Exhaust pipe layout
Be sure to use the water-lock. Installation of piping should be done as shown in the following
diagram.

6-a)
In case the water outlet of the engine side (A) is above water line.

6-b)
In case the water outlet of the engine side (A) is below water line.

7) Air ventilation and Intake pipe
If the engine is operated at below normal output, incomplete combustion can occur as a result
of an overheated engine room. Therefore, the engine room should be adequately ventilated.

Important

During piping works be sure to cover the intake opening to prevent the entry
of foreign matter.



Min. 350mmm

T
@ Min t50mnm

1. Seawater pump
2. Seawater strainer
3. Kingston cock

|
Min 350 mm | M. 150 (T} Min, 300 mm |—‘
g
- | 1
o — '

\b (Al —
Min, 250 mim
E.

1. W.L.

2. Waterlock

3. Above seawater
line

1. W.L.
2. Waterlock
3. Vacuum valve



I13-6.] Remote control

1) Control cable Use only the single lever remote control device with 1GM 2GM, 3GM and
3HM engines.

Note

The dual lever remote control device cannot be used.
Recommended Control Cable Cable Clamp Connecting metal
Cable fittings
Speed Control Morse 33-C Y anmar Standard Y anmar Standard
Clutch Control Morse 33-C Y anmar Standard Y anmar Standard

Engine Stop (option) | Yanmar made
Morse

2) Speed control

2-3a) A spring is attached to the connector to absorb shock when operating the speed control
lever. Make the wiring so that the spring works when the throttleis"idling" asillustrated.

1. Spring

2. Speed Control Lever
3. Connector

4. Idle adjusting bolt




Note

1) Fix the wire to the cable clamp of the F.O. filter side.

1. Cable clamp

3) Clutch Control

2) Cable connector has M5 thread.

2-b)
After completing of wiring, check the following
points:

2-b)-1.
That the remote control lever and speed control lever
can be moved smoothly through the whole stroke.

2-b)-2

That the idle speed adjuster regul ates the speed to
850-900 rpm, after al preparations for starting the
engine have been compl eted.

3-a)

3-a)-1.

3-a)-2.

Cone Clutch (for 1GM, 2GM, 3GMD)

Remove the spring joint from the operation lever.

3-a)-3.

With the spring joint disconnected from the operation lever,
move the operation lever forward and reverse, to make sure
that the strokes from the neutral position are the same.

Attach the spring joint to the operation lever 60mm from the shaft lever center.
The stroke from the neutral position moves through a distance of 24.4 to 35.0hm. When the
spring joint is attached to the hole 52mm from the center of the shift lever, these strokes must

be 21.1-30.0hm.

Note

The operation lever may not move smoothly when there is no lubrication oil in the clutch

case.



1. Remote Control Cable
2. M5 Thread

3. Operation Lever

4. Shaft

5. Clutch Case side cover
6. Spring joint

3-a)-4

Move the remote control lever to the forward
position, and make sure that the M5 thread of the
spring joint reaches to the inside of the joint.

In this position, the output shaft (propeller shaft) of
the clutch should rotate clockwise as viewed from
the stern.

3-a)-5.

Move the remote control lever to the reverse position,
and make sure that the M5 thread of the spring joint
reaches the outside of the joint. In this position, the
output shaft (propeller shaft) of the clutch should rotate
counter-clockwise as viewed from the stern.

1. Reverse

3-a)-6.
Adjust the M5 thread depth so that the value of A, and 16 are nearly the same.




3-a)-7.
Make sure that the angle made between the spring joint
and the clutch control lever forms 90 degrees.

3-b)

Kanzaki-Hurth clutch (for 3GMD and 3HM)
To connect the cable, the operating cable must
be positioned at right angles to the shift lever
when the shift lever isin the neutral position.
The shift play, measured at the pivot point of
the shift lever, must be at least 35mm to each
side (reverse and forward) from the neutral
position. A greater shift play has no adverse
effect on the marine gearbox. After connecting
the linkage, confirm that the remote control
and the shift lever on the marine gearbox work
properly. A typical linkage arrangement is
illustrated in the figure below.

1. Astern 4. Propeller side
2. Neutral 5. Engine Side

3. Ahead

Note

Since the cable stroke may be insufficient, two holes are
drilled in the shift lever.

When the cable is attached to the hole 60mm from the
center of the rotation of the shift lever, the strokes from
the center to the forward and reverse sides must be
35mm. When the cable is attached to the hole 52mm
from the rotation of the shift lever, these strokes must be
30mm.

4) Engine stop remote control Connect the engine stop
remote control cable as in the illustration, after
completing the wiring check that the engine stop lever
can be moved smoothly through the whole stroke.




1. Clamp
2. Engine Stop lever
3. Engine stop remote control cable

[3-7.] Recommended battery capacity
Use sufficient capacity of battery.
1GM, 2GM, 3GMD - 12V - 70AH (Mini)

3HM - 12V - 100AH (Mini)



IVV. After launching

1) Check for water or air intake around the gland part of the stern tube and the kingston cock
fitting.

2) Make sure that the engine installation bolts and shaft joints are firmly secured.

3) Release compression with the decompression lever and slowly run the engine with the
engine starting handle. Relative compression can be determined by comparing the weight (re-
sistance when turning) of the clutch handle when placed in the neutral, ahead, and astern
positions. When there islittle weight difference among the three positions, decompression is
complete. If the clutch is heavier when engaged than when disengaged, this indicates that the
shaft is not in the correct position. If the engine is operated under this condition, a broken
propeller shaft may result. Check the alignment of the propeller shaft and the engine.



V. Fuel and lubricating oil

[5-1.] Selection and handling of fud ail

1) Choice of fuel oil Fuel oils available in countries other than those listed above

which are to equipment specification may be used. Use the chart at below to
determine correct grade of fuel.

United States ASTM/D975 No.1-D or No.2-D diesdl ail

United Kingdom BS2869 ClassA lor ClassA 2

Air temperature Diesdl/fuel (ASTM/D975)
Below 5°C (40°F)  1-D
Above5°C (40°F) 2-D

1-a)
As further insurance of satisfactory operation, use fuel having less than 0.5% sulphur.

1-b)
For maximum filter life, sediment and water should not exceed 0.1 %.

1-c)

To maintain proper fuel delivery during cold weather operation, use grade No.1-D diesel fuel
asdefined in ASTM Designation D975 with a pour point at least 5.6°C (10°F) below the
lowest outside air temperature.

1-d)

The cetane number should be 40 minimum.

L ow atmospheric temperature, as well as high altitude operation, may require use of afuel
with a higher cetane number.

2) Storing fuel Proper fuel storageis vitally important. Keep al dirt, water and other con-
taminants out of fuel. Avoid storing fuel over long periods of time. Store fuel in a convenient
place away from buildings.

Important

Presence of water or dust in the fuel may cause failure of the engine and
early wear of the fuel injection equipment. Water and dust in the fuel
tank should be removed and clean fuel used.

3) After each day's operation.
Fill fuel tank at the end of each day's operation. This prevents condensation in fuel tank as moist
air cools.



[5-2.] Selection of lubricating oil

1) Choice of lube ail

The selection of lube oil is very important to adiesel engine. If an unsuitable oil is used, or oil

changeis neglected, it may result in damage, and a shorter engine life.

When selecting the lube ail, it must be one of the following.

2) Kinds of lube ail
Choose alube oil with arating higher than SAE class CC.

3) Lube ail viscosity

Theviscosity of thelubeoil greatly influencesenginestarting and running performance. Thelube

oil weight number chosen should vary with the season and temperature.

4) Recommended brands of lube oil for crankcase:

SAE NO. SAE NO. SAE NO.
SUPPLIER [ BRAND TEMP. TEMP. TEMP. TEMP.
Below 10C | 10-20C 20-35C Over 35C
Shell Rotella 10W,20(W) | 20(W) 30, 40 50
Talona 10w 20 30, 40 50
Rimula 20(W) 20(W) 30, 40 -
Caltex Marine 10W 20 30,40 50
Multi- 20(W), 20 30 50
purpose 10(W)
Mobile Delvac 10w 20 30 -
Special
Delvac 20W-40 20W-40 - -
20W-40
Delvac 1100 | 10W, 20(W) | 20(W) 30, 40 50
Series
Delvac 1200 | 10W, 20(W) | 20(W) 30, 40 50
Series
Esso Estor HD 10W 20 30, 40 50
Lube HD - 20 30, 40 50
Standard 10w 20 30, 40 50
BP Energol 20W 20W 40 50




V1. Starting the new engine for the first time

Important !
Before starting the engine for the first time check carefully the following
preparations.

[6-1.] Supply of fud ail

1) Fill fuel into the fuel tank. When you feed fuel from storage tank, put the inlet of the syphon
at the middle of the storage tank. Take care not to draw unwanted materials floating on the fuel
surface or depositing in the bottom.

2) Draining thefuel tank. Be sureto equip thefuel tank with aprecipitation tank, asshownin the
figure, and install adrain cock to remove any dirt and water that accumulate. Before starting the
engine. open the drain cock to remove any precipitation and dirt.

1. Precipitation Tank
2. Drain Cock

[6-2.] Supply of lubricating oil
1) Lube ail to the crankcase

1-a)
Remove the lube oil supply port (yellow cap) and supply approved lube oil.

FOR 1GM
1. Oil Supply Port




FOR 2GM, 3GMD, 3HM
1. Oil Supply Port

1-b)
Check the amount of 1obe oil by inserting the dipstick as far as possible. The oil level should
correspond to the upper mark on the dipstick.

Volume of the tube oil corresponding to the upper mark on the dipstick (with an installation
angle of 8°)

Engine crankcase

1GM 2GM 3GMD 3HM
1.3L 20L 2.7L 55L
Note.

When running the engine for the first time, the tube oil flows to the piping thus reducing the
amount of ail in the crankcase. After running the engine for several minutes, stop it for 2-3
minutes.

Recheck the oil level.

2) Lube oil to the reduction and reversing gear case
For the checking of the amount of tube oil to the reduction and reversing gear case, check
with screwing the dipstick.

Volume of tube oil corresponding to the upper mark on the dipstick (with an installation
angle of 8°)

Important!

w The tube ail for reduction and reversing gear is different from engine tube
oil for 3GMD and 3HM. Supply correct tube oil.



1. Dipstick
2. Empty
3. Full

1. Oil Supply Port

1. Oil Gauge Rod
2. Lower Limit
3. Upper Limit




[6-3.] Air bleeding in the fuel system

See section [9.1] Fuel oil system - 2) Air bleeding in the fuel system.
[6-4.] External Inspection

1) Thoroughly check for loose nuts and bolts.

2) Check the area around the revolving parts and the upper part of the engine where jigs and
other tools may have been placed and forgotten. In general, be sure the engine room is always
kept shipshape.

[6-5.] Remote control device check

1) Pull out the engine warm up knob, change the control
lever from the "speed decrease” position to the "speed
increase" position. Check the dlippage of the position on the
bridge and in the engine room, and adjust as necessary.

Note
The knob for engine warm up can only be operated when the
control lever is placed in the "Neutral™ position.

2) Push the engine warm up knob back in, move the control
lever through "Ahead", "Neutral", and "Astern", check the
position of dlip page in the engine room, and make
adjustments as necessary.

See [9.7] Remote control cable adjustment section for @
the adjustment procedure.

1. Control lever
2. Engine warm-up knob




[6-6.] Check of instrument panel alarm system

Turn on the battery switch. Then place the key in the "ON" position and check the condition
of the lamps on the panel (with the engine stopped).

1) Lube oil warning lamp. Should be lit.

1. CW. Temp

2. Charge

3.L.O. Press

4. Push Button

5. Warning buzzer
6. Key switch

2) Cooling water temperature warning lamp. Should be out. (for small type panel; A-type
only) For the large type panel (B-type), raise the CHECK switch "ON" to seeif the cooling
water temperature warning lamp lights.

3) Charging warning lamp. Should be lit.

4) The warning buzzer. Should sound.

Note

All the above alarm signs will continue until pushing the starting button or turning the key
off.



1, Astern
2. Neutral
3. Ahead
4. Control Handle

[6-7.] Tuning

To alow the lube ail to reach al parts, turn in the
following sequence.

1) Place the control lever in"NEUTRAL".

2) Raise the decompression lever and leaveit in the "no
compression” position.

3) Open the kingston cock.

4) Turn on the battery switch, insert the key into the
switch, and turn it to "ON".

FOR 1GM

Mo Compression

5) Push the starter button and simultaneously pull the
"STOP" wire; turn the engine over 5-10 times and
make sure there are no abnormal sounds.

FOR 2GM/3GMD/3HM

| mportant

When turning by hand, turn to the left (counter clockwise) when viewed
from the front. If turned in the wrong direction, the impeller of the
cooling water pump may be damaged.



1. Push Button

DIRECTION OF ROTATION




V Il. Method of operation

Caution

A ;
Before starting the engine gﬁ '?3 s D 12
reconfirm that there are no [ b/
tools, etc. left in the engine (3] W —~ ©
area, especially areas where Q Y] |\\ 5«)
there are revolving parts. LS 22"

3. Full Speed 1. Neutral 2. Slow Speed
(7-1.) Starting

1) Electric starting

1. Warm up knob

1-a)
Pull out the engine warm up knob and place the control
lever in the "FULL SPEED" position.

1-b)
Place the decompression handle down to the
"COMPRESSION" position.

Within 15 seconds



1-c)
Place the starter key in the "ON" position.

1-d)
Press the starter button to start the engine.

I mportant

w (1) RELEASE the push button
when engine starts.

If the push button is released
before engine starts, wait until starter motor and
engine stop running before trying again.

(2) Do not operate starter motor more than 15
seconds at atime. If engine does not start, wait at
least one minute before trying again.

For 2GM/3GM/3HM

Note

In cold weather.

When starting is difficult in cold weather,
raise the decompression handle to the "no
compression” position and turn the starter
motor over. After the engine gains
momentum, return the decompression
lever to the "compression” position. The
amount of electricity needed will be less,
and engine starting will be facilitated.

No comprassion

2) Emergency start g
1GM, 2GM, 3GMD model can be started —
in an emergency by manual starting. H

2-a)

Pull out the engine warm up knob and place the control lever in the "FULL SPEED" position.
And also place the starter key in the "ON" position in order to charge the battery after engine
starts.



2-b)
Rai se the decompression handle to the "NO
COMPRESSION" position.

2-0)

Attach the starter handle with priming shaft as
the angle shown in the figure and turn the
starting handle hard, 5-6 times, and if the
flywheel gains momentum...

1. Start position

2-d)

Pull the decompression lever down to the
compression position. Turn two or three times
without stopping, and the engine will start.

For 1GM

Compression

For 2GMRGMD

After starting return control lever from "FULL SPEED" to "SLOW SPEED"
[7-2.] Cautions after starting the engine.
1) Warm up the engine for more than 5 minutes. Because lube oil does not reach al the

moving parts as soon as the engine is started.
Operate the engine at around 850-900 rpm for at least five minutes.



I mportant

1) When running the engine for the first time after launching, run it for
15-20 minutes at about 1000 rpm.

2) Be sure to break-in the new engine. When the engine is new engine
parts are tight. Therefore, engine life can be seriously shortened if too heavy load is placed on
the engine before it is break-in Keep the following in mind during the break-in period.

Do not run the engine hard for the first 5 hours after installation.
Be sure to operate below 3000 rpm.

With the control lever in "NEUTRAL" check the following. Be sure that water is coming out
of the cooling water outlet pipe after the engine starts up.

2) Check the instrument panel warning lamp.
Normal condition Abnormal condition

Key switch ON (with the Engine start (over 1000 rpm)

engine stopped)
Lube ail lamp ON OFF ON (Pressure down)
Cooling water lamp OFF OFF ON (Temp. rise)
Charge lamp ON OFF ON (No-charge)
Warning buzzer BUZZ OFF BUZZ (Above trouble Except no-charge

If any of the warning lamps do not go off above 1000 rpms, they are malfunctioning. Stop the
engine immediately and contact the nearest Y anmar dealer.

[7-3.] Cautions during operation.
The following should be checked once or twice a day.

1) Fuel
Check and refill the fuel oil if needed. If air is allowed to enter the fuel injection device, it
will cause the engine to stop, and also necessitate the bleeding of the fuel lines.

2) Lube oil

If the warning lamp is on while the engineis running, it is an indication that there is some
abnormality.

First of all, check the amount.

3) Cooling water

Make sure the cooling water is flowing from the outlet pipe and that the cooling temperature
lamp isout. In the event water comes out intermittently, or when the amount is small, check
the following.



3-a)
If air is being taken into the cooling water system.

3-b)
Damage of the cooling water pump.

3-0)
If dirt has plugged up the cooling water pipe or the kingston cock.

4) Charge
Make sure that the charge lamp is off. If the charge o
lamp does not go off, even when the engine rpms |

are raised to more than 850 charging is not taking (VRN
place because of some mafunction in the charge @ 6

system.

1
00
Consult adealer. ;
®
o

5) Temperature of parts

Under full power, the surface temperature of each < =
engine part will be about 50-60°C, or dlightly hot if [A-tvpe]
touched with the hand. If the temperature is too (3]
high, there is some abnormality. These may include

a shortage of oil or improper alignment of the O 6

propeller shaft. Consult your nearest dealer if the
temperature of the engine partsistoo high.

Led
o

6) Exhaust smoke

The emission of black exhaust smoke indicates that
the engine is being overworked. If so operated, the
life of the intake and exhaust valves, piston rings,
cylinder liners, and fuel injection valve will be
shortened.

1.CW. Temp
2. Charge
3.L.O. Press

7) Water/oil leaks

Check for any water or oil leaks, gas leakage, loose bolts, abnormal sounds, excessive
generation of heat, and vibration. If there is anything wrong, consult your nearest Y anmar
dealer.

8) Engine resonance

A sudden, large vibration of the vessel may be caused when the vibrations (resonance) of the
engine and the vibrations of the hull occur at the same time.

When this happens you should either increase or decrease engine speed.

9) Clutch operation
Clutch operation must be performed at alow speed of less than 900 rpm.




. | mportant
. Clutch life will be significantly shortened if engaged suddenly at high speeds,
' or if used in a partially engaged condition.

10) Abnormal sounds during operation

If abnormal sounds are detected, or the warning buzzer sounds during operation, you should
promptly stop the engine and consult the nearest dedler.

[7-4.] Stopping

1) Stopping procedure
) Stopping p @

idle the engine for about 5 minutes.

w 1 I mportant
; If the engine is stopped suddenly

while at a high temperature, the tem-
perature of various parts will increase.
This may result in engine trouble.

1a) Place the clutch handle in the "neutral” position and Q ,}"'}Q L

1-b)
After five minutes idling, place the speed control lever
in the "full" position and raise the rpms to about 3600 to
blow out any burnt gasin the cylinder. ]Q Q "
1 flf,'-' \!
1-c)

Set the engine to the lowest speed (about 850-900 rpm), cut the fuel, and stop the engine.

1. Engine stopsif knob is pulled
2. Engine stop cable



I mportant
w Do not stop the engine with the decompression lever. If the decompression

lever used to stop the engine, fuel will spray out and accumulate on top of
the pistons. Thiswill create the danger of an explosion the next time the
engineis started.

2) Be sure to close the kingston cock after stopping.

3) Drain out the cooling water. In winter and in periods of col
d weather when there is the possibility that the cooling water may freeze, the cooling water
should be drained out after use.

3-a)
Open up the cylinder body side cock located below the intake silencer and drain out the water
in the cylinder.

3-b)
Open up the cock in the lower part of the exhaust manifold and drain the water from the
manifold. (for 3GMD, 3HM)

3-0)
Turn the crankshaft 2-3 times by starter motor to remove any water remaining in the cooling
pump.



1GM Cylinder body

4) While the engineis still warm, wipe off any dirt and grime that has accumul ated.
5) Turn off the battery switch.
Note

When stopping the engine with the starter switch "ON", the tube oil pressure warning buzzer
will sound. This does not indicate engine trouble.



V lll. Storage
[8-1.] Storing

Whenever the engine will not be used for several months, use the following procedure to
properly storeit.
This minimizes corrosion and deterioration.

1) Drain fuel completely from fuel tank, otherwise moisture from the fuel system will mix
with the fuel.

2) Wash the cooling system with clean tap water and drain out the cooling water from the
engine completely.

2-a)
Cylinder body

2-b) Exhaust manifold.

2-C)

Cooling water pump Remove the cover of the
cooling water pump and drain out the water inside of
the cooling water pump.

3) Apply an anti-rust oil to any parts which rust
easly.

4) Since the battery will automatically discharge
itself if left, disconnect when fully charged, wash the
exterior and store in adry, well-aired place.
Re-charge once a month during storage.

1. Cooling water pump

5) Tapeto sed air inlet, exhaust pipe, and fuel tank cap.

6) Clean the engine throughly. Touch up any painted surfaces that are scratched or chipped.
7) If boat must be stored outside, cover it with waterproof material.

[82.] Removing engine from storage

1) Wipe off anti-rust oil and check that the remote control system move smoothly.

2) Wiring the battery.

2-a) Rewire as shown in the wiring diagram.

2-b) Make sure wires are connected to the correct terminals.



I mportant
w If wires are wrongly connected the A.C. generator may break.

2-¢) Terminals must be covered and protected.
3) Unsedl al openings sedled in step 1-5).

4) Also, observe pointsin section |V. Starting the new engine for the first time. For an ever
better service, ask advice from a’Yanmar dealer.



IX. Periodical inspection and maintenance

Starting

After 50 hrs
or
One month

FUEL SYSTEM

Check the oil lavel

Fill fual

Drain the fuel tank ==
Clean and raplace the fuel filter
alemant

fclean)

Check the injection timing

" Check the injection apray condition

_LUBRICATING SYSTEM

Check the oll levsl _ rankcase
the all w

ne gear case

Replace tha oll crankcass

* [First)

IMarine pesr case

im

Chack the oll pressure waming lamp
functian

Replace the lube oil fitter alemant

"COOLING SYSTEM

Seawater outlet

" Adjust the tension of cooling water
pump driving belt

Check the Impeliar of the cooling
watar pumg

Chack the anticomosion zine

Check the thermoatal functicn

AIR CLEANER, Ete.

Clean the ntake sliencer elament

Ciean the axhaustiwater mixing allow

Clean the breather pips

Check the charge lamp function

Check the slectrolyte level in the battery

Adjust the tension of the altemator
driving belt

Check the wirlng connecion

CYLINDER HEAD, Etc.

_Check the leakage of waler and olf

Batighten all major nuts and balts

Rstighten the cylinder head botis

Adjust the propelier shalt alignment




Infakefexhanst valve clearance

FUEL SYSTEM
Fuel injaction pressune 1GM, 2GM, JGMD 1T0kglem?
[ - 3HM _ 16lkglem?
Fuel Injection timing 1GM, 2GM 15°6T0C
AGMD 18" 6TDC
IHM 2 "bTDC
LUBRICATING SYSTEM
1GM 130
Crankcase |ube oil amolnt 2GM 20
fWith an instalistion angle of 87) SGMD 271
B 3HM 551
1GM, 2GM
Marine gaar case lube all armauni . i
(With an instaflation angle of B*) 3eMo .3
B 3HM o
COOLING SYSTEM
Themastat opan B Begin 1o open 42°0
Full open g52°C
Coaling water pump balt tension
{Wish 10kg thumd torce) ResTim
ELECTRICAL SYSTEM
Altamator bell lension o
{With 10kg thumb force) 10mm
CYLINDER HEAD, Etc.
| 16M Main M) | 7sagm
Mai 1
2GM, JGMD n 12 1kg-m
Cylinger hesad tsghtening farque Sub (M8} 28Kg-m
M Main (M2 13kg-m
Sulby PI!E'I- kgm




[9-1] Fuéd ail system
1) Fuel tank and fuel supply.

1-a) Fill the tank up.

o G(Iﬁ
Drain the fuel tank every 250 hours of operation. |

Open the fuel tank drain cock to drain out any foreign %
matter which may have accumulated in the bottom of the

tank.

When you start the new engine for the first time or after
long storage drain after 50 hours of operation.

T
J

-

1. Precipitation tank
2. Drain cock

1-c)
If the vent in the fuel tank cap is obstructed, fuel will not flow. Clean the fuel tank cap and
blow dry periodically.

2) Air bleeding in the fuel system
If air enters any part of the system, with the exception of the fuel tank, fuel will not be
injected into the cylinders. Check the fuel injection "sound” in the following manner.

2-3a)
Pull out the engine warm up knob and place the control lever in the "half speed" position.

2-b)
Open the delivery cock of the fuel tank.

2-¢)
Loosen the fudl strainer air-bleed bolt.

2-d)

Move the priming lever of the fuel feed pump up and

down. All the air has been bled out of the fuel line when

only fuel flows out. After bleeding retighten the bolt. _t

1. Fuel Filter
2. Fuel feed pump
3. Priming lever



2-e)

L oosen the high pressure pipe from the fuel pump. Turn the engine with the
starter motor, and at the same time tighten the cap nut of the high pressure pipe
if fuel comes out. Perform the same operation for each cylinder.

2-f)

After bleeding air from all of the cylinders,
turn the engine by the starter motor and make
sure that the injection sound of the fuel isa
strong high pitched "hiss". Be sure each
cylinder emits this hissing sound.

3) Fud injection timing and spray
condition

A Caution

Diesel fuel escaping under
pressure can have
sufficient force to penetrate
the skin, causing serious
personal injury. Before
disconnecting lines, be sure
torelieve dl pressurein the
system, be sure no
connections are damaged.
Fluid escaping from avery
small hole can be almost invisible. Use a piece of cardboard or wood,
rather than hands, to search for suspected leaks. If injured by escaping
fluid, see adoctor at once. There can be serious infection or injury if
proper medical treatment is not administered immediately.

I mportant

Modification or alteration of the injection pump, the injection pump
timing, or the fuel injection valvesin ways not recommended by the
manufacturer will terminate the warranty obligation to the purchaser.



Check the fuel injection equipment in the following procedure.

3-a)
Remove the starter motor to check the fuel injection timing mark.

Note
"IT" shows No. 1 cylinder which isthe cylinder on the flywheel side and not the timing gear
case side.

3-b)
Remove the high pressure pipe from the fuel injection pump.

3-0)
Pull the engine warm up knob out and place the control lever in the "half speed" position.

3-d)

Rotate the engine to check the fuel injection timing. At the same time the arrow timing mark
on the cylinder block and flywheel should line-up, and fuel should bubble out of the delivery
valve of the fuel injection pump.

High Pressure Pipe

— =] '
o - E.':“\\\\
i, f Ilr,-"'-\lllg_ :l B 5
| & = :
- : { L P - ' ;z‘_,af:‘! II
.‘,.a*.” o / ;e -
"\__x I/ Fy

Note

Cranking for 3HM model, attach two M8 bolts at the crankshaft pulley as the figure below.

3-e)
Check the fuel injection timing for all of the cylinders.

Proper injection timing

Degree (BTDC) 1GM 2GM 3GMD 3HM
15+1 18+1 21+1



/ 0

For 1GM/2GM/3GMD
Injection timing mark on flywheel (1T, 2T. 3T)
1. Cylinder block side timing mark
2. Flywheel

For 3HM

3. Crankshaft pulley
4. M8 bolt

3-f)
Remove the fuel injection nozzle and check the injection spray condition. Cone-shaped
condition is proper.

If the spray is not cone-shaped, check the
following point.

3-f)-1.
The injection pressure may be low;



3-f)-2. The fuel may be bad;
I mportant

For the disassembly, adjustment and inspection of the fuel injection pump
and fuel injection valve, consult the nearest Y anmar dealer.

Note

It is convenient to check simultaneously the
exhaust/intake value clearance when removing the
starter motor.

4) Washing and replacement of the fuel filter element.

Remove the lower cover of the fuel filter and wash or kL.:’?_ ?
replace the element.

1. Fuel Filter

below. When you start the new engine for the first time or after long
storage, clean the filter element after 50 hours of operation. After =
that replace the element every 250 hours of operation. v Ej

2. Air breathing bolt \@/
3. Filter element L)

4. Filter bowl
5. Tightening screws

The proper method to remove the element is shown in the figure E 2




[9-2.] Lubricating oil system

1) Engine lube oil

1-a)
Check the oil level before every operation.

1-b)

Replace the oil after 50 hours of operation (for the
first time, after long storage) and every 100 hours of
operation.

Lube ail changes can be performed most effectively
while the engineis still warm. The oil will flow easily
and can be thoroughly drained.

The oil should be drained from the crankcase by
moving the handle of the oil evacuation pump forward
and backward.

2. Oil Evacuation pump (optional)
1-c) Replace the lube ail filter Replace the lube ail filter every 300 hours of operation.
1-c)-1. Unscrew canister by hand or filter replacer tool.
1-c)-2. Check that threaded adaptor is secure in headcasting.
1-c)-3. Discard used canister.

1-c)-4. Coat the top of the seal of the new canister with new

lube oil. VN

1-c)-5. Screw new canister on to filter headcasting until N\ V=
canister seal just touches headcasting and then tighten by hand \ E 3
afurther half turn. T

1. Used Cannister



| mportant

If the canister is overtightened,
difficulty may be experienced in
itsremoval and the filter may be
damaged.

1-c)-6. Start engine and check for leaks. Check oil level after
running the engine for several minutes and fill up when
necessary.

2) Reduction/reversing gear case oil.

2-a) Check the ail level before every operation.

2-b) Replace the ail. Replace the oil periodically same
procedure as engine lube ail.

| mportant
Reduction/reversing gear case oil for 3GMD and 3HM
is different from engine lube oil.

[9-3.] Cooling water system

1) Make sure that water is coming out of the cooling water
outlet pipe during operation.

2) Inspection and replacement of anticorrosion zinc.
Replace the anticorrosion zinc after every 500 hours of use
to prevent electrolytic corrosion by the cooling water.
Although it depends on the quality of the raw water and the
operating conditions, remove the scum(dross) adhering to
the surface of the anticorrosion zinc. For 1GM cylinder body
If less than 1/2 of the anticorrosion zinc is left, it should be

replaced with anew one.




Location of anticorrosion zinc Number of Pieces

1GM 2GM 3GMD 3HM
Cylinder Head - 1 1 1
Cylinder Body 1 1 2 2

3) Inspection and replacement of cooling water pump.
3-a) Impeller of the cooling water pump.

3-a)-1.

Remove the cooling water pump cover, take out the
impeller, and check for damage to the impeller and
mechanical seal parts. If damaged, replace with a new
one.

1. Cover

2. Packing

3. Impeller

4. Cooling Water Pump
3-a)-2.

When reassembling the pump, coat the fittings of the pump shaft and impeller, both sides of
the impeller, and the vane tips with grease.



Important
When installing the impeller, make sure the direction of the impeller cor-
responds to that indicated in the figure.

3-b)

Adjust the V-belt tension. Check the tension of the

cooling water pump drive belt. If there istoo much

tension premature damage to the V-belt will occur. On
the other hand of the V-belt pulley isloose it will slip

and cooling water flow will be insufficient. Loosen the
cooling water pump V-belt tension bolt to adjust the
tension.

Replace the belt if it isworn or cracked.

Adjustment Standard — 5 - 7 mm (with 10 kg
thumb force)




[9-4.] Inspection of engine body

1) Retightening cylinder head nuts Retighten each nut with atorque wrench before starting a
new engine and after 50 hours of operation. Sequence for tightening the nuts is shown in the
figure.

IGMDI3HM i -—-=;'.-_~_._g

1. For 1GM M 10 bolts are used for main
2. Sub
3. Number shows tightening order

CYLINDER HEAD TIGHTENING TORQUE

1GM MAIN (M10) 7.5kg-m

2GM, 3GMD MAIN (M12) 10 kg-m
SUB (M8) 2.5kg-m

3HM MAIN (M12) 13 kg-m
SUB (M8) 3 kg-m

2) Exhaust/intake valve head clearance adjustment

The clearance of the valve will affect the overall performance
of the engine, so it isimportant that it be correctly adjusted.
Check the clearance before starting a new engine, whenever
assembling or disassembling and after 500 hours of
operation. Adjustment shall be done while the engineis cold.

2-a)
Remove the valve rocker arm cover and starter motor.




2-b) Crank the engine and set the No. 1 (flywheel side) piston to top dead center (TDC) on
the compression stroke.

Qi i
Note NI
Set the position at which the valve rocker arm shaft O
does not move even when the crankshaft is turned to
the left and right, centered around the T mark. C.

Maintenance standard (for al models)
Intake/exhaust valves 0.20mm

1. Valve clearance adjusting screw
2. Thickness gauge

2-0)

Check and adjust the intake and exhaust valve head clearances of the No. 1 cylinder.

L oosen the valve clearance adjusting screw lock nut, adjust the clearance to the maintenance
standard with a thickness gauge, and retighten the lock nut. In the case of 2 cylinder model,
adjust the valve head clearance of the No. 2 cylinder in the same manner after turning the
crankshaft 180°.

Note
If you adust the valve head clearance of the No. 2 cylinder first, turn the crankshaft 540°.
Adjust the clearance of the No. 1 cylinder in the same manner.

In the case of 3 cylinder model, adjust the valve head clearance of the No. 3 cylinder in the same
manner after turn the crankshaft 240° and then adjust it of the No. 2 cylinder after turn the
crankshaft 240° more.

[9-5.] Washing the air intake silencer element

Wash the element inside the air intake silencer with a
neutral detergent every 250 hours of operation.

T Air filier element



[9-6.] Electrical equipment

1) Checking of the warning lamps on the instrument panel. Check the "ON" and "OFF"
function of the warning lamps before every operation.

2) Checking and maintenance of the battery.
Proper battery maintenance is vital for dependable service.

2-a)

Keep battery clean by wiping it with a damp cloth.

Keep all connections clean and tight. Remove any corrosion, and wash terminals with a
solution of baking soda and water.

2-b)
Keep battery fully charged, especialy during cold weather. If a battery charger is needed,
charge it after disconnecting battery cables from battery.

2-C)
Check level of electrolyte in each cell at least every 200 hours. If low, fill to bottom of filler
neck with distilled water.

2-d)
To check battery condition, use a battery hydrometer. Check specific gravity of eectrolytein
each cell. Charge battery if reading is below 1.215.

Caution
Keep al sparks and flames away from batteries, to avoid sparks, connect
earth cable last and disconnect it first.

| I mportant

Do not add distilled water in freezing weather unless engineisrun at least 30
: minutes to ensure thorough mixing.

3) Checking and adjustment of the alternator (electric
generator) V-belt tension.

If the tension for the V-belt istoo tight the V-belt may
be easily damaged. On the other hand, if the tensionis
too loose, slippage results and makes it hard to generate
electricity.

3-a)

Checking the tension.

With the engine stopped, press belt midway between
pulleys and measure the "give".

Belt should give 10 mm with about 10 kg force.




3-b)

If the belt needs adjustment, loosen adjusting bolt.
Pry away from charging generator (alternator).

While holding alternator in position, tighten adjusting
bolt. A well worn or cracked belt should be replaced.

| mportant

Make sure thereisno oil on the belt. If the belt isoily
it will dlip. Immediately wipe off any oil that spills or
splashes on the belt.

1. Adjusting bolt
2. Hammer

[9-7.] Remote control cable adjustment
1) Speed control

1-a) Checking the control cable fitting. Check that the control cableisfixed at the clamp. Do
not loosen nor tighten cable too much.

Adjustment of idling engine speed
Theidling sped is generally set at 850-900 rpm. In case the idling speed istoo low, adjust the
following way;

Loosen the lock nut and turn the diling adjustor bolt clockwise, the engine speed will
increase.

On the other hand, in case the idling speed istoo high,
turn the adjustor bolt counterclockwise and lower engine
Speed.

After a suitable engine speed has been obtained, tighten
theidling adjustor bolt with the lock nut.

After resetting the idling engine speed, be sure to adjust
the speed control cable so that the speed control lever
touches the idling adjustor bolt, when the remote control
lever isin the neutral position.

1. Speed Control bolt
2. Speed Control lever
3. Idling Speed adjusting bolt




2) Clutch control

2-a)

Checking the operation lever stroke. Move the
operation lever up and down (Ahead and Astern) by
disconnecting the remote control cable. Check that
the strokes between Neutral to Forward (A) and
Neutral to Reverse (B) are nearly same.

If the strokes are not the same, see your nearest

Y anmer dealer.

1. Astern
2. Ahead

2-b)

Checking the spring joint condition.

With connecting the spring joint to the control cable, check the function of the spring of the
spring joint.

If the M5 thread does not move even when you shift the control handle, the cone inside of the
clutch might be damaged. See your Yanmar dedler.

T Cpevadion laver

For 1GM2GMIGMD

Fos 3HM




2-0)
Tighten al nuts and bolts After inspection and maintenance, retighten all nuts and bolts
securely.

Caution
1) Always stop the engine when inspect and maintain the control cable.

2) Be carefully when conduct inspection and maintenance imi.-;ediately
after stopping the engine. Lube oil might be high temperature in severad
reason.



X. Trouble shooting

Problem Possible cause Possible Remedy

1) Engine ) .

* Engine hand (o atart 1} Incomect speed control position * Serl memvote controd bever in the high idle

o will nat stan spoed position. e
2 Mo fusl * Check fuel tank
3 Fusl shut aff valve closed * Open shut off valve
4) Defective fuel feed pump * Replace fusl feed pump
5 _Cingged fuel filter * Replace fifter alement -
€1 Air In fual System * Blead air
T) Waler, dift in fual system B ‘Dm'ln. tiush, fual systam
B} Dirty of faulty injectors —
8} Inproper sompression
W) Improper type of fusl * Uss proper type of fusl consult fuel supplier
11} Improper type of crankcase luta ol * Use proper ubs ol

= Engine knocks 1} Improper ype of fuel * Use proper type of fual Canauit fusl suppier

3 Inoomect fusl injection timing

* Chastk inpection timing

|3 _Idle speed too siow

* Adjust |dling speed

&) Improper cylindar 1op claaancn

&) Dwefoctive pision or piston ring

#) Defective crankshalt besning or piston gin
bearing

7) Improper vaive clearance

"+ Engine runs (regulnry
or stalls frequantly

1) Went I fuel tank momrunm

2) Clopgad fuel fitter

* Raplace tusl fifter slament

I Water, dirt, o0 @ir in fugd system

= Drain, fiuen, Tl and bieed alr in e
syalEm

&)  Dirty or taulty injeciors

LFlFl_.l.llt‘ll' governor linkage

6) Defective fual fead pump

"thlaufuﬂhﬂp-.mp

71 Improper valve clewrance

* Adjusl proper vaive clearance

" Repiace valve spring

* Lack of engine power

.....

* Eheck the luel Injaction timing

Venit in fuel tank cap obstructed

* Ciean cap in solvent, Blow ary

* Engine overheal

&)
n
8) Improper englne compression
9

i

Engine overicaded

* Aeduce load

P —

Defactive cooling water

'thd-tmuﬂruwmarpt;n_p

Looae or defective cooling water pump
dirfvey bell

* Adjust beft tansion or replace bait

Conling lj‘ﬂ't‘lm neads flushing

* Flush cooling sysiem

* Replace thamostal

Defactive temperaurs [4mp or endes

* Gheck bulb, fuse and wirng

2
ET
'“
5 Defective thermostat
B)
7

Cooling walsr 18aks from water passage

® Cheeck warlel passage

* Engine emits Hack
Of Qray Exnausl smoke

1) Iimproper type of fusl

* Use proper fuel

2) Clogged or diny sir cleaner

* Service air cleaner element

|3 Dll'll:li_\';hlﬁjlmmn pump

* Have your dealer check lor fusl

Indection pump
4) Faulty Injectors * Have your dealer check for Injecions
8) incorrect lusl injection timing * Check the injection timing

) Iwwmm

71 Luba ol leval oo high

B Improper |ube ol

L .




X1. Fuel oil, lubricating oil and cooling water piping diagram
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XIl. Electrical wiring diagram

17.) Bt 18 Moter (4 &+ 3 < 25mm? ~ 20mim’ (Gross sectional areal
1) A-type B T TOAM : T4 & 4+ < Sy — 4Dmim {Gross seclional area)
3HM, 12V 100AH (Mini.; 2) Kay switch 3.1 Push button awich
U a0 Extention cable 3m (Siandand)
[y A i The lodal length extantion cabls
18} Battery mnast b less than 8m
gwilch
18,) 304
ﬁ 1,0 Mg -
(! — ;::\:m_— |y i e, e
"_,..-" i 2: Wivw ) B R ] ¥ drtniallal ot 4 =
w1 31 Wi E Ly =] 3 ot 1.7 Bk

1) mlce 1] dhiie

e 71 B T | W —o

) Slaner motor

21 W 1) Wue

:.I.n-m-p.—-hu 51 CW. tamp lama
130 Altemator | ftye 1 ) i ——] J_lp.q.l.'.l_lg:'\'“
v TP - 5 et | 31 Witire

6) LO prassure lanyf

71 Wiie 1) e

Spare
Conneolo:
e
115 L preasure swilch FLT
4 | Rimck i | Bk

1.1 Pl
SN'E ﬂ_ln"nF
Connetttr e

17.) Battery

T8 Mot 1423 < 26mmd = Mmemt (Cross sectional araal
SN 12T Wy 1+2+3 < Bmm! —~ 40mm* {Cross sectional atea)
2) B-type Recommanded capactly. | |20 e Tilight switch 2 Key wwitch 3 Push button swiich
I'u b 20 B 14 ) B 1P /4 ) Biark f::n“_" 1) Raia Biach
LN 2 i o2 i
',I' |\I B g [ Wi
||||I'|I o Bk
Inl I|III.[]_IM.-I|R“ Mg
MR |
PR — t..““,. /]
F1EuR | &) Bace
(L . o f 4 Charge tamp
; Trlil'l |:I '|i " Aty rhurh PR T | Bl
h
] ) I|ll IIII d 1 23w 111 Biuw
[v] e § EB S C.W. temp. lamp
T A A

(Standard) T total sngth
axtartion cable st be less

(Al TR
—_than &m | E— - T R LR
S 0 TR . 1) A | &) Biack

Spare Connector ILIL ae||leart @
L Lt B o

) Tachometer B.) Buzeer

I'i —Tr !I'Mlmli'JWhl
20.) Extention cable 3m -,’I!\mmﬁﬁ L. prassurs famp

Ay B 1 1.7 Pl

10 Tachomater sander 2 wire croas-sactional afea (mm'}
|| Recommandad

— Wihdte = AVD 0RO es = ANTLE
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