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Section 1

INTRODUCTION

This manual gives specific instructions for the Along with standard tools, Yanmar recommends the
proper repair of Yanmar JH series marine engines. use of special tools necessary to perform repairs

correctly.
Please follow the procedures carefully 1o ensure

quality service. Yanmar products are continuously undergoing
improvement. This Service Manual has been
checked carefully in order to avoid errors. However
Yanmar is not liable for any misrepresentations,
errors of description or omissions. Contact an
authorized Yanmar marine dealer or distributor for
any questions you have regarding this Service
Manual.

Yanmar recommends that you read this Service
Manual completely before starting repairs.

YANMAH, JH Series Service Manual 11
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INTRODUCTION

Revision History

REVISION HISTORY

This manual is a living document. Periodic manual
revisions are published to document product
improvements and changes. This practice ensures
the manual has the mast current infarmation.

As manual revisions become necessary, individual
pages are prepared and sent to those who need
the information. If a page, or number of pages
should be replaced, the replacement information is
sent along with a revised Revision Control Table.
Discard the older, obsolete information.

Revision Control Table

At times, the revision involves inserting additional
pages in one or more sections. Replace the
Revision Control Table and insert the new pages.

This method of revision control represents the most
cost-effective solution to providing current, updated
information as needed.

Revision Date New Page Numbers Remarks Initiating
Revision Number Involved Dept.
Mar. 2009 first edition Release 3JHSE and 4JHS5E Marine
operations
depantment

JH Series Service Manual YANMAH.,
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Section 2

SAFETY

SAFETY STATEMENTS

Yanmar is concerned for your safety and the
condition of your marine engine. Safety statements
are one of the primary ways to call your attention to
the potential hazards associated with Yanmar
Marine engines. Follow the precautions listed
throughout the manual before operation, during
operation and during periedic maintenance
procedures for your safety, the safety of others and
to protect the performance of your marine engine.
Keep the decals from becoming dirty or torn and
replace them if they are lost or damaged. Also, if
you need to replace a part that has a decal
attached to it, make sure you order the new part
and decal at the same time.

This safety alert symbol appears
with most safety statements. It
means attention, become alert,
your safety is involved! Please read

and abide by the message that
follows the safety alert symbol.

YANMAH, JH Series Service Manual

A DANGER

Indicates a hazardous situation which, if not
avoided, will result in death or serious injury.

Indicates a hazardous situation which, if not
avoided, could result in death or serious injury.

A CAUTION

Indicates a hazardous situation which, if not
avoided, could result in minor or moderate
injury.

Indicates a situation which can cause damage to
the engine, personal property and / or the
environment, or cause the equipment to operate
improperly.

@ 2008 Yanmar Manne International



SAFETY

Safety Precautions

SAFETY PRECAUTIONS

There is no substitute for common sense and
careful practices. Improper practices or
carelessness can cause burns, cuts, mutilation,
asphyxiation, other bodily injury or death. This
information contains general safety precautions
and guidelines that must be followed to reduce risk
to personal safety. Special safety precautions are
listed in specific procedures. Read and understand
all of the safety precautions betore operation or
performing repairs or maintenance.

- A DANGER

The safety messages that follow have DANGER
level hazards.

NEVER permit anyone t¢ install or
operate the engine without proper
training.

» Read and understand this Service Manualbefore
you operate or service the engine to ensure that
you follow safe operating practices and
maintenance procedures.

= Safety signs and decals are additional reminders
for safe aperating and maintenance techniques.

+ Contact your Yanmar RHQ for additional training.

Crush Hazard

When attaching an engine to a repair
u stand, be sure to use a stand of
a adequate capacity to safely support

IR ihe engine to be repaired, and that it
is securely attached to the engine.

NEVER stand under a hoisted engine. If the hoist
mechanism fails, the engine will fall on you.

ALWAYS secure the engine solidly to prevent the
engine from falling during maintenance.

The safety messages that follow have
WARNING level hazards.

Explosion Hazard

While the engine is running or the
battery is charging, hydrogen gas is
being produced and can be easily
ignited. Keep the area around the
battery well-ventilated and keep sparks,
open flame and any cother form of
ignition out of the area.

ALWAYS turn off the battery switch (if equipped) or
disconnect the negative (-) battery cable before
servicing the equipment.

Fire and Explosion Hazard

/, y Diesel fuel is flammable and explosive
ﬂ under certain conditions.

NEVER use a shop rag to catch the fuel.

Wipe up all spills immediately.

NEVER refuel with the engine running.

Store any containers containing fuel in a
well-ventilated area, away from any combustibles or
sources of ignition.

JH Series Service Manual YANMAH.,
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Safety Precautions

SAFETY

Fire Hazard

// , Have appropriate safety equipment
available. Have all fire extinguishers
m checked periodically for proper
operation and / or readiness.

ALWAYS read and follow safety-related precautions
found on containers of hazardous substances like
parts cleaners, primers, sealants and sealant
removers.

Undersized wiring systems can cause an electrical
fire.

Coolant may be flammable under certain
conditions. NEVER allow coolant to come into
contact with hot surfaces or insulation material.

Entanglement Hazard

NEVER leave the key in the key switch
when servicing the engine. Attach a
“Do Not Operate” tag near the key
switch while performing maintenance
on the equipment.

ALWAYS stop the engine before beginning service.

If you must service the engine while it is operating,
remaove all jewelry, tie back long hair and keep your
hands, other body parts and clothing away from
moving / rotating parts.

YANMAH, JH Series Service Manual

Piercing Hazard

Avoid skin contact with high-pressure
W diesel fuel spray caused by a fuel

system leak such as a broken fuel

injection line. High-pressure fuel can

penetrate your skin and result in
serious injury. If you are exposed to high-pressure
fuel spray, obtain prompt medical treatment.

NEVER check for a fuel leak with your hands.
ALWAYS use a piece of wood or cardboard.

Flying Object Hazard

ALWAYS wear eye protection when
servicing the engine or when using
compressed air or high-pressure water.
Dust, flying debris, compressed air,
pressurized water or steam may injure
your eyes.

Coolant Hazard
Wear eye protection and rubber gloves

@ Y% when you handle Long Life Coolant
(LLC). If contact with the eyes or skin
should oceur, flush eyes and wash
immediately with clean water.

23
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SAFETY

Safety Precautions

Sever Hazard

NEVER wear jewelry, unbuttoned
cuffs, ties or loose-fitting clothing and
ALWAYS tie long hair back when
working near moving / rotating parts
such as the flywheel or PTO shaft. Keep hands,
feet and tools away from all moving parts.

The propeller may rotate during towing or if the
engine is running at idle speed. NEVER service the
engine while being towed or when the engine is
running.

If the vessel has more than one engine, NEVER
service a engine if either of the engines are
running. In multi-engine configurations the propeller
for an engine that is shut down may rotate if any of
the other engines are running.

NEVER operate the engine without the guards in
place.

NEVER operate the engine while wearing a
headset to listen to music or radio because it will be
difficult to hear the warning signals.

battery cable and the leads to the

alternator when welding on the
equipment.

Electrical Hazard
Make welding repairs safely.

+ ALWAYS turn off the battery switch (if
equipped) or disconnect the negative {-)

* Remove the multi-pin connector to the engine
control unit. Connect the weld clamp to the
component to be welded and as close as possible
1o the welding point.

» NEVER connect the weld clamp to the engine or
in a manner which would allow current to pass
through a mounting bracket.

+ When welding is completed, reconnect the leads
to the alternator and engine control unit prior to
reconnecting the batteries.

ALWAY S keep the electrical connectors and
terminals clean. Check the electrical harnesses for
cracks, abrasions, and damaged or corroded
connectors.

NEVER turn off the battery switch (if equipped) or
short the battery cables during operation. Damage
to the electrical system will result.

Exhaust Hazard

. All internal combustion engines create
~ carbon monoxide gas during operation
and special precautions are required to
avoid carbon monoxide poisoning.

+ NEVER block windows, vents, or other means of
ventilation if the engine is operating in an
enclosed area.

* ALWAYS ensure that all connections are
tightened to specifications after repair is made to
the exhaust system.

Burn Hazard

Some of the engine surfaces become
ﬁ very hot during operation and shortly
2 €. after shut-down.

» Keep hands and other body parts away from hot
engine surfaces.

+ Handle hot components with heat-resistant
gloves.
Sudden Movement Hazard

To prevent accidental equipment movement,
NEVER start the engine in gear.

Shift the marine gear into the NEUTRAL position
any time the engine is at idle.

JH Series Service Manual YANMAH.,
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Safety Precautions

SAFETY

Lifting Hazard

The engine lifting eyes are engineered tc lift the
weight of the marine engine only. ALWAYS use the
engine lifting eyes when lifting the engine.

Additional equipment is necessary to lift the marine
engine and marine gear together. ALWAY S use
lifting equipment with sufficient capacity to lift the
marine engine.

If you need to transport an engine for repair, have a
helper assist you attach it to a hoist and loaditon a
truck.

Alcohol and Drug Hazard

_ NEVER operate the engine while you

are under the influence of alcohol or
drugs or are feeling ill.

Exposure Hazard

ALWAY S wear personal protective
equipment including appropriate
clothing, gloves, work shoes, and eye
and hearing protection as required by
the task at hand.

Tool Hazard

Always remove any tools or shop rags used during
maintenance from the area before operation.

YANMAH, JH Series Service Manual

A CAUTION

The safety messages that follow have CAUTION
level hazards.

Poor Lighting Hazard

Ensure that the work area is adequately
illuminated. ALWAYS install wire cages on portable
safety lamps.

Tool Hazard

ALWAY S use tools appropriate for the task at hand
and use the correct size tool for loosening or
tightening machine parts.

@ 2008 Yanmar Manne International



SAFETY

Safety Precautions

The safety messages that follow have NOTICE
level hazards.

Any part which is found defective as a result of
inspection or any part whose measured value does
not satisfy the standard or limit must be replaced.

ALWAYS tighten components to the specified
torque. Loose parts can cause equipment damage
or cause it to operate improperly.

Only use replacement parts specified. Other
replacement parts may affect warranty coverage.

NEVER attempt to modify the engine design or
safety features such as defeating the engine speed
limit control or the diesel fuel injection quantity
control.

Modifications may impair the engine’s safety and
performance characteristics and shorten the
engine’s life. Any alterations to this engine may void
its warranty. Be sure to use Yanmar genuine
replacement parts.

ALWAYS be environmentally
responsible.

QI <9 Follow the guidelines of the EPA or

other governmental agencies for the
proper disposal of hazardous materials such as
engine cil, diesel fuel and engine ccolant. Consult
the local authorities or reclamation facility.

24

NEVER dispose of hazardous materials by
dumping them into a sewer, on the ground, or into
ground water or waterways.

If any indicator illuminates during engine operation,
stop the engine immediately. Determine the cause
and repair the problem before you continue to
operate the engine.

Make sure the engine is installed on a level surface.
If a Yanmar Marine engine is installed at an angle
that exceeds the specifications stated in the
Yanmar Maring installation Manuals, engine oil may
enter the combustion chamber causing excessive
engine speed, white exhaust smoke and serious
engine damage. This applies to engines that run
continuously or those that run for short periods of
time.

JH Series Service Manual YANMAH.,
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Location of Safety Labels SAFETY
LOCATION OF SAFETY LABELS

To ensure safe work, safety labels are attached. The location of labels is shown below and they should
always be visible. Replace if damaged or lost.

3JH5E Engine

MIAE &

WARNING

mlu ummlmum
by, It wtiet sutar may st 4
Uy, ot ] B g

M&ﬁﬂ
* Rotating parts
* Can uuse |ruury

(3)
1]

AL
LS. F AU

026596 -005-150

Figure 2-1

1 —Part No.: 12837707350

2 —Part No.: 128990-07270
3 —Part No.: 196630-12980
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SAFETY Location of Safety Labels

4JHS5E Engine

REEHIE S s FEH L,
Tl SRR L BT E g
& ¥ SEh 0. ehaver remwy the Jf
‘~... o the engine inatitl ’/

QLD Q¥ LT

Figure 2-2

1 —Part No.: 128377—-07350
2 —Part No.: 128990-07270
3 —Part No.: 196630-12980
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Location of Safety Labels

SAFETY

4JH4-TE Engine

B ¥
LG RN

& Rotwting parts.
& ban cause injury.
an s Nl | KRN,

Figure 2-3

1 —Part No.: 128377-07350
2 —Part No.: 128990-07270
3 —Part No.: 196630-12980
4 —Part No.: 128296-07300
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SAFETY Location of Safety Labels

4JH4-HTE Engine

1 P s 3 N
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Figure 2-4

1 —Part No.: 128377-07350
2 —Part No.: 128990-07270
3 —Part No.: 128296-07300
4 —Part No.: 196630-12980
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Safety Precautions GENERAL SERVICE INFORMATION
SAFETY PRECAUTIONS

Before you service the engine, review the
Safety Section on page 2-1.
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NOTE
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Note

1.0wg. Shows mounting blocks at original height.
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Piping Diagrams

GENERAL SERVICE INFORMATION

PIPING DIAGRAMS

Notation Description
— Screw Joint {Union)
ST — Flange Joint
S Eye Joint
- Ingertion Joint

Drilled Hole

Cooclant Piping

Cooling Ssawatar Piping

Lubricating Qil Piping

Diessl Fuel Piping

Note:

+ Dimension of steel pipe: outer diameter x

thickness.

+ Dimension of rubber hose:inner diameter x

thickness.

¢ Fuel rubber hoses (marked *) satisfy EN/

(507840.

YA"MAH, JH Beries Service Manual
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss

2 —Fusl Injsction Pump

3 -* 5 x t4.5 Rubber Hose

4 -* 4,76 x 10.7 Steel Pipe

5 -* 9 x13.5 Rubber Hose

6 — Lubricating Qil Filter (cartridge type)
7 —Lubricating Qil Cooler

8 —* 5 xt4.5 Rubber Hoss

9 - Fuel High-Pressure Pipe

6.35 x 12.375 Steel Pipe

10 - Fuel Injection Nozzle
11-9 x 13.5 Rubber Hose
12 - Oil Pressure Switch

13- Mixing Elbow

14=25.4 x 14.3 Rubber Hose
16 - Heat Exchanger

16 = Lubricating ©il Inlet Filter
17 — Main Bearing

18 — Seawater Inlet

19-25.4 x 14.3 Rubbsr Hosea
20 - Cooling Water Pump (seawater)

YA"MAH, JH Beries Service Manual

21-28 x t4 Rubbear Hose

22 =28 x t4 Rubber Hose

23— Hot Water Connection Outlet (R3/8)
24 - Thermostat

25— Coolant Pump (freshwater)
26 — Hot Water Connection Inlet (R3/8)
27 — Coolant Temperature Switch
28— Lubricating OQil Pump
29-Pressure Control Valve

30 - Fuel Filter {(cartridge type)
31-*7 xt4.5 Rubber Hose
32-Fuel Feed Pump

33-Fuel Inlet

34 -Fuel Overilow

35 - To OQil Pan

36 - From Cylinder Head

37 - To Camshaft

38— Detail of Part A

39— Detail of PartB

40 = Detail of Part C

41 =Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss

2 —Fusl Injsction Pump

3 -* 5 x t4.5 Rubber Hose

4 —-4.76 x 0.7 Steel Pipe

5 -9 x 13.5 Rubber Hose

6 — Lubricating Qil Filter (cartridge type)
7 —Lubricating Qil Cooler

8 —* 5 xt4.5 Rubber Hoss

9 - Fuel High-Pressure Pipe

6.35 x 12.375 Steel Pipe

10 - Fuel Injection Nozzle
11-9 x 13.5 Rubber Hose
12 - Oil Pressure Switch
13-13 x t4 Rubber Hose

14 = Cluich Lubricating Oil Cooler
16 - Mixing Elbow

16-25.4 x 4.3 Rubber Hose
17 - 25.4 x 14.3 Rubber Hose
18 — Heat Exchangetr

19— Lubticating Oil Inlet Filter
20 - Main Bearing
21 - Seawater Inlet
22-25.4 x14.3 Rubber Hose

YA"MAH, JH Beries Service Manual

23 - Cooling Water Pump (seawater)
24 =28 x t4 Bubber Hose

25-28 x 14 Rubber Hose

26 - Hot Water Connection Qutlet (R3/8)
27 - Thermostat

28— Coolant Pump (freshwater)

29— Hot Water Connaction Inlet (R3/8)
30- Coolant Temperature Switch

31 - Lubricating Qil Pump

32 -Pressure Control Valve

33— Fuel Filter {(cartridge type)
34-*7 x t4.5 Rubber Hose

35— Fuel Feed Pump

36 = Fuel Inlet

37 — Fuel Qverflow

38-To Qil Pan

39— From Cylinder Head

40-To Camshaft

41— Detail of Part A

42 = Detail of Part B

43 - Detail of Part C

44 - Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss

2 —Fusl Injsction Pump

3 -* 5 x t4.5 Rubber Hose

4 —4.76 x 10.7 Steel Pipe

5 -* 9 x13.5 Rubber Hose

6 — Lubricating Qil Filter (cartridge type)
7 —Lubricating Qil Cooler

8 —* 5 xt4.5 Rubber Hoss

9 - Fuel High-Pressure Pipe

6.35 x 12.375 Steel Pipe

10 - Fuel Injection Nozzle
11-9 x 13.5 Rubber Hose
12 - Oil Pressure Switch

13- Cock (seawater inlet)

14 - Mixing Elbow

15 -25.4 x 14.3 Rubber Hose
16-25.4 x 14.3 Rubber Hose
17 — Heat Exchangetr

18 — Lubricating Oil Inlet Filter
19— Main Bearing
20-25.4 x 14.3 Rubber Hose

YA"MAH, JH Beries Service Manual

21 - Cooling Water Pump (seawater)
22 =28 x t4 Rubber Hose

23-28 x 14 Rubber Hose

24 - Hot Water Connection Qutlet (R3/8)
25— Thermostat

26 — Coolant Pump (freshwater)

27 — Hot Water Connaction Inlet (R3/8)
28— Coolant Temperature Switch

29 - Lubricating Qil Pump
30—Pressure Control Valve
31-Fuel Filter {(cartridge type)
32-*7 x 14.5 Rubber Hose

33-Fuel Feed Pump

34 =Fuel Inlet

35 - Fuel Qverflow

36-To Qil Pan

37 - From Cylinder Head

38-To Camshaft

39— Detail of Part B

40 = Detail of Part C

41 - Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss

2 —Fusl Injsction Pump

3 -* 5 x t4.5 Rubber Hose

4 —4.76 x 10.7 Steel Pipe

5 -9 x 13.5 Rubber Hose

6 — Lubricating Qil Filter (cartridge type)
7 —Lubricating Qil Cooler

8 —* 5 xt4.5 Rubber Hoss

9 - Fuel High-Pressure Pipe

6.35 x 12.375 Steel Pipe

10 - Fuel Injection Nozzle
11-9 x 13.5 Rubber Hose
12 - Oil Pressure Switch

13- Mixing Elbow

14=25.4 x 14.3 Rubber Hose
16 - Heat Exchanger

16 = Lubricating ©il Inlet Filter
17 — Main Bearing

18 — Seawater Inlet

19-25.4 x 14.3 Rubbsr Hosea
20 - Cooling Water Pump (seawater)

YA"MAH, JH Beries Service Manual

21-28 x t4 Rubbear Hose

22 =28 x t4 Rubber Hose

23— Hot Water Connection Outlet (R3/8)
24 - Thermostat

25— Coolant Pump (freshwater)
26 — Hot Water Connection Inlet (R3/8)
27 — Coolant Temperature Switch
28— Lubricating OQil Pump
29-Pressure Control Valve

30 - Fuel Filter {(cartridge type)
31-*7 xt4.5 Rubber Hose
32-Fuel Feed Pump

33-Fuel Inlet

34 -Fuel Overilow

35 - To OQil Pan

36 - From Cylinder Head

37 - To Camshaft

38— Detail of Part A

39— Detail of PartB

40 = Detail of Part C

41 =Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss

2 —Fusl Injsction Pump

3 -* 5 x t4.5 Rubber Hose

4 —-4.76 x 0.7 Steel Pipe

5 -9 x 13.5 Rubber Hose

6 — Lubricating Qil Filter (cartridge type)
7 —Lubricating Qil Cooler

8 —* 5 xt4.5 Rubber Hoss

9 - Fuel High-Pressure Pipe

6.35 x 12.375 Steel Pipe

10 - Fuel Injection Nozzle
11-9 x 13.5 Rubber Hose
12 - Oil Pressure Switch
13-13 x t4 Rubber Hose

14 = Cluich Lubricating Oil Cooler
16 - Mixing Elbow

16-25.4 x 4.3 Rubber Hose
17 -25.4 x 4.3 Rubber Hose
18 — Heat Exchangetr

19— Lubticating Oil Inlet Filter
20 - Main Bearing
21 - Seawater Inlet

YA"MAH, JH Beries Service Manual

22-25.4 x 14.2 Rubber Hose

23 - Cooling Water Pump (seawater)
24-28 x t4 Rubber Hose

25-28 x t4 Rubbsr Hose

26 — Hot Water Connection Outlet (R3/8)
27 — Thermostat

28— Coolant Pump (frashwater)

29— Hot Water Connection Inlet (R3/8)
30-Coolant Temperature Switch

31 - Lubricating Oil Pump

32— Pressure Control Valve

33 - Fuel Filter {cartridge type)
34-*7 x t4.5 Rubber Hose

35— Fuel Feed Pump

36 — Fuel Inlet

37 — Fuel Overflow

38-To Oil Pan

39— From Cylinder Head

40 -To Camshaft

41— Detail of Part A

42 — Detail of Part B

43 — Detail of Part C

44 — Detail of Part D

3-4

@ 2009 Yanmar Marine International



Zh-¢

[ELUONEISIU] SULB JBILUE A 8002 @
ge-¢ aunbig

XOD-201920

HUYWNUA ©reneoves soues i

(N0E4Z) ASHIrY

30
{ m

(39)

45
©
S S | R0
P
[}

(40)

a8.5

g9
- - o8
i =
|
(42)

NOILYINHOLNI FOIAHIS TVHINTD

sweibeiq buidid



Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss

2 —Fusl Injsction Pump

3 -* 5 x t4.5 Rubber Hose

4 —4.76 x 10.7 Steel Pipe

5 -9 x 13.5 Rubber Hose

6 — Lubricating Qil Filter (cartridge type)
7 —Lubricating Qil Cooler

8 —* 5 xt4.5 Rubber Hoss

9 - Fuel High-Pressure Pipe

6.35 x 12.375 Steel Pipe

10 - Fuel Injection Nozzle
11-9 x 13.5 Rubber Hose
12 - Oil Pressure Switch

13— Seawater Inlet

14 - Mixing Elbow

15 -25.4 x 14.3 Rubber Hose
16-25.4 x 14.3 Rubber Hose
17 — Heat Exchangetr

18 — Lubricating Oil Inlet Filter
19— Main Bearing
20-25.4 x 14.3 Rubber Hose

YA"MAH, JH Beries Service Manual

21 - Cooling Water Pump (seawater)
22 =28 x t4 Rubber Hose

23-28 x 14 Rubber Hose

24 - Hot Water Connection Qutlet (R3/8)
28 — Thermostat

26 — Coolant Pump (freshwater)

27 — Hot Water Connaction Inlet (R3/8)
28— Coolant Temperature Switch

29 - Lubricating Qil Pump

30— Pressure Control Valve
31-Fuel Filter {(cartridge type)
32-*7 x t4.5 Rubber Hose

33-Fuel Feed Pump

34 =Fuel Inlet

35— Fuel Qverflow

36-To Qil Pan

37 - From Cylinder Head

38-To Camshaft

39— Detail of Part A

40 = Detail of Part B

41 - Detail of Part G

42 - Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss

2 —Fusl Injsction Pump

3 -* 5 x t4.5 Rubber Hose

4 -4.76x 10.7 Steel Pipe

5 -9 x 13.5 Rubber Hose

6 — Lubricating Qil Filter (cartridge type)
7 —Lubricating Qil Cooler

8 —* 5 xt4.5 Rubber Hoss

9 - Fuel High-Pressure Pipe

6.35 x 12.375 Steel Pipe

10 - Fuel Injection Nozzle
11-9 x 13.5 Rubber Hose
12 - Oil Pressure Switch
13-Seacock

14 - Mixing Elbow

15 -25.4 x 14.3 Rubber Hose
16-25.4 x 14.3 Rubber Hose
17 — Heat Exchangetr

18 — Lubricating Oil Inlet Filter
19— Main Bearing
20-25.4 x 14.3 Rubber Hose

YA"MAH, JH Beries Service Manual

21 - Cooling Water Pump (seawater)
22 =28 x t4 Rubber Hose

23-28 x 14 Rubber Hose

24 - Hot Water Connection Qutlet (R3/8)
25— Thermostat

26 — Coolant Pump (freshwater)

27 — Hot Water Connaction Inlet (R3/8)
28— Coolant Temperature Switch

29 - Lubricating Qil Pump
30—Pressure Control Valve
31-Fuel Filter {(cartridge type)
32-*7 x 14.5 Rubber Hose

33-Fuel Feed Pump

34 =Fuel Inlet

35 - Fuel Qverflow

36-To Qil Pan

37 - From Cylinder Head

38-To Camshaft

39— Detail of Part B

40 = Detail of Part C

41 - Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 —*7 x t4.5 Rubber Hose

2 -W-CS.D.

3 —Fuel Injection Pump

4 -Fuel High-Pressure Pipe

6,35 x t2.175 8TS

5 — Lubrication Qil Filter (cartridge type)
6 —Lubrication Qil Cooler

7 —4.76 x 10.7 Double-Walled Stesl Tube
8 =10 x t4.3 Rubber Hose

9 -13 x 13.5 Rubber Hose
10-0il Pressure Switch

11 -Qil Pressure Sensor {option)
12 — Fuel Injection Nozzle

13- Piston Cooling Oil Jet

14-8 x 0.8 STKM

16 = Clutch Lubrication Qil Cooler
16 - Seawater Inlet

17 - Turbocharger

18-17 x11.2 STKM

19— Mixing Elbow
20-8.5 x t3.56 Rubber Hose
21-17 x t3 Rubber Hose
22 - Heat Exchanger
23— Main Bearing
24 — Lubvrication Oil Inlet Filter
25-25.4 x t4.3 Rubber Hosa
26 =25.4 x 14.3 Rubber Hose
27-7.5 xt2.5 Rubber Hose

YA"MAH, JH Beries Service Manual

28-25.4 X 14.2 Rubber Hose

29 - Cooling Water Pump (seawater)
30-28 x 14 Rubber Hose

31-28 x t4 Rubber Hose

32 - Hot Water Connection Outlet
33- Coolant Temperature Switch

34 -Thermostat

35— Coolant Pump (freshwater)

36 — Hot Water Connection Return
37 - Coolant Temperature Sensor (option)
38— Lubrication Qil Pump
39-Pressure Control Valve

40-13 x 13.5 Rubber Hose

41=10 x t3 Bubber Hose

42 - Diesel Fuel Filter (cartridge type)
43-7 x 14.5 Rubber Hose

44 -7 x 14.5 Rubber Hose

45 -5 x t4.5 Rubber Hose

46 — Diesal Fuel Inlet

47 = Fuel Overflow

48 -To Block

49 - From Head

80-To Camshaft

51 -To Oil Pan

52 — Detail of Part A

63 =Detail of Part B

654 - Detail of Part G

88 - Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 —*7 x t4.5 Rubber Hose
2 -W-CS.D.
3 —Fuel Injection Pump
4 -Fuel High-Pressure Pipe
6,35 x t2.175 8TS
5 — Lubrication Qil Filter (cartridge type)
6 —Lubrication Qil Cooler
7 —4.76 x 10.7 Double-Walled Stesl Tube
8 =10 x t3 Rubber Hose
9 -13 x 14.5 Rubber Hose
10-0il Pressure Switch
11 -Qil Pressure Sensor {option)
12 — Fuel Injection Nozzle
13- Piston Cooling Oil Jet
14 =13 x t4 Rubber Hose
16 =13 x 14 Rubber Hose
16-8 x 10.8 STKM
17 — Clutch Lubrication Qil Cooler
18 - Turbocharger
1917 X112 STKM
20 - Mixing Elbow
21-8.5 x 13.5 Rubber Hose
22 -25.4 x t4.3 Rubber Hose
23-17 x t3 Rubber Hose
24— Heat Exchanger
25 — Main Bearing
26 = Lubrication il Inlet Filter
27 -25.4 x 14.3 Rubber Hose
28 -25.4 x t4.3 Rubber Hose

YA"MAH, JH Beries Service Manual

29-7.5 x 12.5 Rubber Hose

30 - Seawater Inlet

31-25.4 x 14.3 Rubber Hose

32 - Cooling Water Pump (seawater)
33-28 x t4 Rubber Hose

34-28 x t4 Rubber Hose

35 — Hot Water Connection Outlet
36 — Coolant Temperature Switch

37 — Thermostat

38 - Coolant Pump (freshwater)

39 - Hot Water Connection Return
40 - Coolant Temperature Sensor (Option)
41— Lubrication Oil Pump

42 = Pressure Control Valve

43-13 x 13.5 Rubber Hose

44-10 x t3 Rubber Hose

45— Diesel Fuel Filter {cartridge type)
46 -* 7 x t4.5 Rubber Hose

47 —* 7 x 14.5 Rubber Hose

48=-* 5 x t4.5 Rubber Hose

49 - Diesel Fuel Inlet

80— Fuel Overflow

81-To Block

52 —From Head

53-To Camshaft

84 -To Oil Pan

65— Detail of Part A

86 - Detail of Part B

87 — Detail of Part C

58— Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 —*7 x t4.5 Rubber Hose

2 -W-CS.D.

3 —Fuel Injection Pump

4 -Fuel High-Pressure Pipe

6,35 x t2.175 8TS

5 — Lubrication Qil Filter (cartridge type)
6 —Lubrication Qil Cooler

7 —4.76 x 10.7 Double-Walled Stesl Tube
8 =10 x t3 Rubber Hose

9 -13 x 13.5 Rubber Hose
10-0il Pressure Switch

11 - Oil Pressure Sensor

12 — Fuel Injection Nozzle

13- Piston Cooling Oil Jet

14 = Seawater Inlet

16-8 x 10.8 STKM

16— Clutch Lubrication Qil Cooler
17 - Turbocharger

18-17 x11.2 STKM

19— Mixing Elbow
20-8.5 x t3.56 Rubber Hose
21-17 x t3 Rubber Hose
22 - Heat Exchanger
23— Main Bearing
24 — Lubvrication Oil Inlet Filter
25 -25.4 x 14.3 Rubber Hose

YA"MAH, JH Beries Service Manual

26-25.4 X 14.2 Rubber Hose

27 =T7.5 x 12.5 Rubber Hose

28-25.4 x 14.3 Rubber Hose

29 - Cooling Water Pump (seawater)
30-28 x t4 Rubber Hose

31-28 x t4 Rubber Hose

32 - Hot Water Connection Outlet
33 - Coolant Temperature Switch

34 - Thermostat

35 - Coolant Pump (freshwater)

36 — Hot Water Connection Return
37 - Coolant Temperature Sensor (option)
38— Lubrication Oil Pump

39 =Pressure Control Valve

40-13 x 13.5 Rubber Hose

41-10 x t3 Rubber Hose

42— Diesel Fuel Filter {cartridge type)
43-*7 x t4.5 Rubber Hose

44-* 7 x 14.5 Rubber Hose

45=* 5 x t4.5 Rubber Hose

46 - Diesel Fuel Inlet

47 — Fuel Overflow

48-To Block

49 —-From Head

50-To Camshaft

81=To Oil Pan

62 — Detail of Part A

83 -Detail of Part B

84— Detail of Part C

55 —Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 -*7 x t4.5 Rubber Hoss
2 -W-CS.D.
3 —Fuel Injection Pump
4 -Fuel High-Pressure Pipe
6,356 x 12,175 STS
5 — Lubrication Qil Filter (cartridge type)
6 —Lubrication Qil Cooler
7 —4.76 X 10.7 Double-Walled Stesl| Tube
8 =10 x t3 Rubber Hose
9 =13 x 13.5 Rubber Hose
10-0il Pressure Switch
11 -Qil Pressure Sensor {option)
12 — Fuel Injection Nozzle
13- Piston Cooling Oil Jet
14-8 x 10.8 STKM
15 - Seacock
16 - Turbocharger
17-17 x 1.2 STKM
18 — Mixing Elbow
19-8.5 X t3.5 Rubbsr Hosa
20-17 x t3 Rubber Hose
21 -Heat Exchanger
22 - Main Bearing
23 - Lubrication Qil Inlet Filter
24 -25.4 x t4.3 Rubber Hose
25-25.4 x 14.3 Rubber Hosa

YA"MAH, JH Beries Service Manual

26-7.5 x 12.5 Rubber Hose

27 =25.4 x 14.3 Rubber Hose

28— Cooling Water Pump (seawater)
29-28 x t4 Rubber Hose

30-28 x t4 Rubber Hose

31— Hot Water Connection Outlet
32 - Coolant Temperature Switch

33 = Thermostat

34 - Coolant Pump (freshwater)

35 - Hot Water Connection Return
36 - Coolant Temperature Sensor (option)
37 - Lubtication Qil Pump
38-Pressure Control Valve

39=-13 x t3.5 Rubber Hose

40-10 x t3 Rubber Hose

41 - Diesel Fuel Filter (cartridge type)
42-* 7 x t4.5 Rubber Hose

43-*7 x t4.5 Rubber Hose

44-* 5 x 14.5 Rubber Hose

45 = Diesel Fuel Inlet

46 - Fuel QOverflow

47 - Teo Block

48— From Head

49 -To Camshaft

50-To Oil Pan

861 =Detail of Part A

62 — Detail of Part B

83— Detail of Part D

3-53
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 —*7 x t4.5 Rubber Hose
2 -W-CS.D.
3 —Fuel Injection Pump
4 -Fuel HighO-Pressure Pipe
6,35 x t2.175 8TS
5 — Lubrication Qil Filter (cartridge type)
6 —Lubrication Qil Cooler
7 —4.76 x 10.7 Double-Walled Stesl Tube
8 =10 x t3 Rubber Hose
9 -13 x 13.5 Rubber Hose
10-0il Pressure Switch
11 -Qil Pressure Sensor {option)
12 — Fuel Injection Nozzle
13- Piston Cooling Oil Jet
14 =13 x t4 Rubber Hose
16 =13 x 14 Rubber Hose
16-8 x 10.8 STKM
17 — Clutch Lubrication Qil Cooler
18 - Turbocharger
1917 X112 STKM
20 - Mixing Elbow
21-25.4 x 14.3 Rubber Hose
22 -25.4 x t4.3 Rubber Hose
23-8.5 x13.5 Rubber Hose
24-25.4 x t4.3 Rubber Hose
25 -17 x 13 Rubber Hose
26 = Intercooler
27 - Heat Exchanger
26— Main Bearing
29 — Lubrication Oil Inlet Filter

YA"MAH, JH Beries Service Manual

30-25 xt2C1201T

31-25.4 x 14.3 Rubber Hose
32-25.4 x 14.3 Rubber Hose
33-7.5 x t2.5 Rubber Hose

34 - Seawater Inlet

35-25.4 x t4.3 Rubber Hose

36— Cooling Water Pump (seawater)
37 =28 x t4 BRubber Hose

35-28 x 14 Rubber Hose

39 - Hot Water Connection Outlet
40— Coolant Temperature Switch
41 - Thermostat

42 — Coolant Pump (freshwater)
43 = Hot Water Connection Return
44 - Coolant Temperature Sensor (Option)
45 - Lubrication Qil Pump

46 — Pressure Control Valve

47 -13 x 13.5 Rubber Hose

48-10 x t3 Rubber Hose

49 - Diesel Fuel Filter {cartridge type)
50-*7 x t4.5 Rubber Hose
81-*7 x 14.5 Rubber Hose

82-* 5 x t4.5 Rubber Hose

53 -Diesel Fuel Inlet

54 - Diesel Fuel Overflow

85 =To Block

56— From Head

87 -To Camshaft

£8-To Qil Pan

59— Detail of Part A

60— Detail of Part B

61=Detail of Part C

62 — Detail of Part B
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 —*7 x t4.5 Rubber Hose
2 -W-CS.D.
3 —Fuel Injection Pump
4 -Fuel High-Pressure Pipe
6,35 x t2.175 8TS
5 — Lubrication Qil Filter (cartridge type)
6 —Lubrication Qil Cooler
7 —4.76 x 10.7 Double-Walled Stesl Tube
8 =10 x t3 Rubber Hose
9 -13 x 13.5 Rubber Hose
10-0il Pressure Switch
11 -Qil Pressure Sensor {option)
12 — Fuel Injection Nozzle
13- Piston Cooling Oil Jet
14 = Seawater Inlet
16-8 x 10.8 STKM
16— Clutch Lubrication Qil Cooler
17 - Turbocharger
18-17 x11.2 STKM
19— Mixing Elbow
20=-25.4 x 14.3 Rubber Hose
21-8.5 x 13.5 Rubber Hose
22 -25.4 x t4.3 Rubber Hose
23-17 x t3 Rubber Hose
24 — Intercooler
25 — Heat Exchanget
26 — Main Bearing
27 — Lubrication Qil Inlet Filter
26-25 xt2 C1201T
29-25.4 x t4.3 Rubber Hose

YA"MAH, JH Beries Service Manual

30-25.4 X 14.2 Rubber Hose
31=-7.5 x 12.5 Rubber Hose
32-25.4 x 14.3 Rubber Hose

33 - Cooling Water Pump (seawater)
34-28 x t4 Rubber Hose

35-28 x t4 Rubber Hose

36 — Hot Water Connection Outlet
37 - Coolant Temperature Switch
38 - Thermostat

39-Coolant Pump (freshwater)
40 - Hot Water Connection Return
41 - Coolant Temperature Sensor (option)
42 — Lubrication Oil Pump

43 = Pressure Control Valve
44-13 x 13.5 Rubber Hose

45-10 x t3 Rubber Hose

46 — Diesel Fuel Filter

47 —* 7 x t4.5 Rubber Hose

48-* 7 x 14.5 Rubber Hose

49-* 5 x t4.5 Rubber Hose
50-Diesel Fuel Inlet

&1 -Fuel Overflow

82-To Block

53—-From Head

54 -To Camshaft

85 =To Oil Pan

56— Detail of Part A

87— Detail of Part B

88— Detail of Part C

59— Detail of Part D
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Piping Diagrams

GENERAL SERVICE INFORMATION

1 —*7 x t4.5 Rubber Hose

2 -W-CS.D.

3 —Fuel Injection Pump

4 -Fuel High-Pressure Pipe

6,35 x t2.175 8TS

5 — Lubrication Qil Filter (cartridge type)
6 —Lubrication Qil Cooler

7 —4.76 x 10.7 Double-Walled Stesl Tube
8 =10 x t3 Rubber Hose

9 -13 x 13.5 Rubber Hose
10-0il Pressure Switch

11 -Qil Pressure Sensor {option)
12 — Fuel Injection Nozzle

13- Piston Cooling Oil Jet

14 = Seawater Inlet

16-8 x 10.8 STKM

16— Clutch Lubrication Qil Cooler
17 - Turbocharger

18-17 x11.2 STKM

19— Mixing Elbow
20=-25.4 x 14.3 Rubber Hose
21-8.5 x 13.5 Rubber Hose
22 -25.4 x t4.3 Rubber Hose
23-17 x t3 Rubber Hose
24 — Intercooler
25 — Heat Exchanget
26 — Main Bearing
27 — Lubrication Qil Inlet Filter
26-25 xt2 C1201T
29-25.4 x t4.3 Rubber Hose
30-25.4 x t4.3 Rubber Hose

YA"MAH, JH Beries Service Manual

31-7.5 x 12.5 Rubber Hose
32=25.4 x 14.3 Rubber Hose

33 - Cooling Water Pump (seawater)
34-28 x t4 Rubber Hose

36-28 x t4 Rubber Hose

36— Hot Water Connection Outlet
37 - Coolant Temperature Switch
38 = Thermostat

39-Coolant Pump (freshwater)
40 - Hot Water Connection Return
41 - Coolant Temperature Sensor (option)
42— Lubtication Qil Pump

43 - Pressure Control Valve

44 =13 x t3.5 Rubber Hose

45-10 x t3 Rubber Hose

46 - Diesel Fuel Filter

47 -* 7 x t4.5 Rubber Hose

48-* 7 x t4.5 Rubber Hose

49-* 5 x 14.5 Rubber Hose

80 = Diesel Fuel Inlet

651 -Fuel QOverflow

82-To Block

83 -From Head

54-To Camshaft

55 —To Oil Pan

66 = Deatail of Part A

67 —Detail of Part B

88— Detail of Part C

89— Detail of Part D

3-50
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GENERAL SERVICE INFORMATION

Exhaust Gas Emission Regulations

EXHAUST GAS EMISSION
REGULATIONS

3JH5E, 4JHSE, 4JH4-TE and 4JH4-HTE series
engines are applicable with Non-road Compression
Ignition engines regulations and Compression
Ignition Marine engines regulations of the EFA
{Environmental Protection Agency) and CARB
{California Air Resources Board) in USA and RCD
and BSO (Borehole Sites and Cperations)
regulations in Europe.

Engine Identification (EPA / CARB)

With the regulations on exhaust gas emission
worldwide, it has beceme necessary to identify
engines in a manner to determine with which
regulations they comply.

Emission Control Label (EPA / CARB)
3JH5E EPA and CARB Label

EMISSION CONTROL INFORMATION

THIS ENGIME COMPEIESWITH 1.5 EPA MAR HE AMD CALIFORNA CFF-ROAD
REGLLATICHS FOR 2004 kY. MEST, E NG INES,
LW SALFUR FUZE OR ULTRALOW SJLFUR FLEL ONLY.

SHGIME FAMELY; 02X GaDIN (HSELACENZNT, 1 (2 LTERS
ENGIMS MOJEL: 3H5- EMISSION CONTROL SYETEM: =M

FUEL RATE 12 SWYSTROKE £ 26 TWW 1 SI00R9M 1 3shi=<i?y
STANDARDS MOw+HC: 7 Sgki-hr CO.ESnkWN-hr PiM: O 3008 M-he

AZPLICATION VAREABLE-SPEED PROZULSICN EXGINES USED WITH
FIKED-FIFCH=ROFELLERS,

YANMAR.

YAMMAR CO, LT

TLALT1-07T713

Figure 3-42
4JHSE / 4JH4-TE EPA Label

For Example (4JH4-TE)

ENMISSION CONTROL INFORMATION
THIS MARINE ENGINE COMPLIES VITH U.S. EPA
REGUEATIONS FOR 2009,
ENGINE FAMILY - BYDXIN2.00D4T ENGINE NODEL : 4Ja-1E
STRRDARTS. NOxerlG - T Sgiohvhe CO -5 0QAr P 0 IR
APPLICATION : VARIAB. £ SPEED PROPULSION ENGNES USED

WITH FED FITCH FROFELLERS,

ERISSION CONTROL SYSTEM . M

REFER TO OWNER'S MANUAL FOR MAINTENANCE
SPECIFICATIONS ANED ADJUSTMENTE,

YANMAR. vwsco.n.

Jrivi Sar R e

Figure 3-43

360

4JH4-HTE EPA Label

MARINE ENGINE EMISSION CONTROL INFORMATION
THIS ENGINE COMPLIES WITH U.S. EPAREGULATIONS
40 CFR PART 94 WHICH APPLY TO MARINE ENGINES
MODEL YEAR : 2000 ENGINE MODEL : 4JH4-HTE
DISPLAGEMENT PER GYLINDER . (149 LITERS

ENGINE FAMILY: SYDXN2OUDSH APPLIGATION - RECREATIONAL
STANDARDS THC*NOx: T.50MWh GO - 509k PH . 0403k
REFER TO OWNER'S MANUAL FOR SEAINTENANCE
SPECIFICATIONS AHD ADJUSTMENTS.

YA" MAB. YANMAR GO, £TD,

IIYETI-ITIGE

Figure 3-44

NOTICE: Emission Control is accomplished
through Engine Modification (EM-Design).

A tamper-resistant device is installed on

EPA / CARB-certified 3JH5E, 4JH5E, 4JH4-TE and
4JH4-HTE series engines to prevent illegal
modification of the fuel injection velume and high
idling speed.

» Fuel injection volume: cap type

+ High idling speed: cap type

JH Series Service Manual YAN MAR,

© 2009 Yanmar Marine Intermatonal



Location of Nameplates GENERAL SERVICE INFORMATION

LOCATION OF NAMEPLATES The nameplate shown (Figure 3-486) is attached to
o . the marine gear. Check the marine gear's model,
The following figures show the location of gear ration, oil used, il quantity and serial number.
informaticnal nameplates on Yanmar JH series
marine engines. (O MODEL KM O)
: . GEAR RATIO
Engine Nameplates (Typical) OIL SAEZ/30HD
i , ) OIL QTY. LTR.
Engine Data and Drive Information NO.
Nameplates KANZAKI
The nameplate shown (Figure 3-45) is attached to O OSAKA JAPAN @)
the engine. Check the engine’s model, output, rpm
and serial numbers on the nameplate. Figure 3-46
p . The nameplate shown (Figure 3-47) is attached to
~ Model <) the sail drive (except 4JH4-HTE). Check the sail
Gear Modal drive model and serial number.
Corlirlsou s poder K / min’®
Spesil of prop. shait min™ -~ ~
Fueel stop power ki f min* "-U MODEL L
ENG.No.
PASSED
MFG. DATE / MARK
YANMAR: @ MFG.NO.
G YANMAR COD.LTD. o
WADE # JADRM o
Figure 3-45 L it ke +)
Figure 3-47
YA NMAH, JH Series Service Manual 3-61
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GENERAL SERVICE INFORMATION

Diesel Fuel

DIESEL FUEL

Diesel Fuel Specifications

Diesel fuel should comply with the following
specifications. The table lists several specifications
for diegel fuels.

DIESEL FUEL SPECIFICATION LOCATION
No. 2-D, No. 1-0, ASTM D975 USA
ENS80:96 Eurapean Union
ISC 8217 DMX International
BS 2869-A1 or A2 United Kingdom
JIS K2204 Grads No_ 2 Japan

Bio-Diesel Fuels

Yanmar approves the use of bio-diesel fuels that do
not exceed a blend of 5% non-mineral oil based
fuel with 95% standard diesel fuel. Such bio-diesel
fuels are known in the marketplace as B5 bio-diesel
fuels. BS bio-diesel fuel can reduce particulate
matter and the emission of “greenhouse” gases
compared to standard diesel fuel. NOTICE: If the
B5 bio-diesel fuel used does not meet the approved
specifications, ft will cause abnormal wear of
iniectors, reduce the life of the engine and it may
affect the warranty coverage of your engine.

BS diesel fuels must meet certain specifications

The bio-diesel fuels must meet the minimum
specifications for the country in which they are
used:

* In Europe, bio-diesel fuels must comply with the
European Standard EN14214.

+ In the United States, bio-diesel fuels must comply
with the American Standard ASTM D-6751.

Bio-diesel should be purchased only from
recognized and authorized diesel fuel suppliers.

362

Precautions and concerns regarding the use of
bio-fuels:

» Bio-diesel fuels have a higher content of
methyl-esters, which may deteriorate certain
metal, rubber and plastic components of the fuel
system. The customer and / or boat builder are
responsible to verify the usage of bio-diesel
compatible components on the vessel fuel supply
and return systems.

» Free water in bio-diesel may result in plugging of
fuel filters and increased bacterial growth.

+ High viscosity at low temperatures may result in
fuel delivery problems, injection pump seizures,
and poor injection nozzle spray atomization.

+ Bio-diesel may have adverse effects on some
elastomers (seal materials) and may result in fuel
leakage and dilution of the engine lubricating oil.

» Even bio-diesel fuels that comply with a suitable
standard as delivered, will require additional care
and attention to maintain the quality of the fuel in
the equipment or other fuel tanks. It is important
to maintain a supply of clean, fresh fuel. Regular
flushing of the fuel system, and/ or fuel storage
containers, may be necessary.

* The use of bio-diesel fuels that do not comply
with the standards as agreed to by the diesel
engine manufacturers and the diesel fuel injection
equipment manufacturers, or bio-diesel fuels that
have degraded as per the precautions and
concerns above, may affect the warranty
coverage of your engine.

JH Series Service Manual YAN MAR,

© 2009 Yanmar Marine Intermatonal



Diesel Fuel

GENERAL SERVICE INFORMATION

Additional Technical Fuel Requirements

+ The fuel cetane number should be equal to 45 or
higher.

+ The sulfur content must not exceed 0.5% by
volume. Less than 0.05% is preferred.

+ NEVER mix kerosene, used engine oil, or
residual fuels with the diesel fusl.

+ Water and sediment in the fuel should not exceed
0.05% by volume.

» Keep the fuel tank and fuel-handling equipment
clean at all times.

+ Agsh content not to exceed 0.01% by volume.

» Carbon residue content not to exceed 0.35% by
volume. Less than 0.1% is preferred.

» Total aromatics content should not exceed 35%
by volume. Less than 30% is preferred.

+ PAH (polycyclic aromatic hydrocarbons) content
should be below 10% by volume.

+ Do not use Biocide or mix winter and summer
fuels.

» Keep the fuel tank and fuel-handling equipment
clean at all times.

+ Poor quality fuel can reduce engine performance
and / or cause engine damage.

» Fuel additives are not recommended. Some fuel
additives may cause poor engine performance.

YA"MAH, JH Beries Service Manual

Diesel Fuel Lines

NOTICE: The fuel supply line between the fuel tank
and engine must have minimum diameter of 8 mm
(0.315 in.).

Shown is a typical installation of a boat fuel system.
Fuel supply (Figure 3-48, (2)) and return

(Figure 3-48, (8)) lines connect to fittings at the
engine.

0 (8)

(2)= L

(3) _

l =5 =

@ I
(5) )

0004485

Figure 3-48

1 =Fuel Filter
2 - To Fuel Injection Pump
3 —Less than 500 mm (20.0 in.)
4 —Fuel Cock
5 —20-30 mm (0.75-1.125 in.) Approximate
6 —Drain Cock
7 =Fuel Tank
8 =Fuel Return Line
Install a drain cock {Figure 3-48, (6)) at the bottom

of the fuel tank to remove water and contaminants.

Boat fuel return system restriction must not exceed
200 mmAq (7.87 in.Aq).

Note: Yanmar does not recommend installing
additional fuel filtration before the
engine. The engine is equipped with a
fuel / water separation filter, plus a fine
filter.

363
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GENERAL SERVICE INFORMATION

Diesel Fuel

Diesel Fuel Lines for 3JH5E and 4JH5E
Only

Figure 3-49

1 —Fual Tank

2 —Fusl Cock

3 — Water Separator

4 —Fuel Feed Pump

5 —Fuel Filter

6 —Fuel Injection Pump

7 —Fuel Return Line

8 —Drain Cock

9 —20-30 mm (0.75-1.25 in.) Approximate
10- Less than 400 mm (16.38 in.)
11 - Orifice for Air Bleeding

Bleeding the Fuel System

The fuel system has an automatic air bleeding
device that purges air from the tuel system. No
manual air bleeding is required for normal
operation. The fuel system needs to be bled under
the following conditions:

s Starting the engine for the first time.

* After running out of fuel and fuel has been added
to the fuel tank.

= After fuel system maintenance such as changing
fuel filters, draining the fuel filter / water
separator, or replacing a fuel system component.
NOTICE: NEVER crank the engine using the
starter mofor 1o prime the fuel system. This may
cause the starter motor to overheat and damage
the starter.

364

3JHSE and 4JHSE Engine

1. Check the fuel level in the fuel tank. Replenish if
insufficient.

2. Open the fuel cock of the fuel tank.

3. Turn the electric fuel feed pump
(Figure 3-50, (4)) on to release air out of the
fuel return line.

Figure 3-50

1 —Fuel Injector
2 —Fuel Filter
3 — Header {fuel filtet)
4 —Electric Fuel Feed Pump
5 —Fuel Injection Pump
4. Continue pumping until a solid stream of fuel
with no air bubbles begins to flow.

5. Tighten the air bleed screw.

6. After the engine start-up, the automatic
air-bleeding device works to purge the air in the
fuel system.

JH Series Service Manual YAN MAR,

© 2009 Yanmar Marine Intermatonal



Engine OQil

GENERAL SERVICE INFORMATION

4JH4-TE and 4JH4-HTE Engine

1. Check the fuel levelin the fuel tank. Replenish if
insufficient.

2. Open the fuel cock of the fuel tank.

3. Loosen the air bleeding bolt (Figure 3-51, {2)}
of the fuel filter by turning it two or three turns.

Figure 3-51

1 - Ptiming Pump

2 - Air Bleeding Bolt

3 —From Fuel Tank

4 —To Fuel Injection Pump
5 —Fuel Filter

4. Feed fuel with the fuel feed pump by moving the
lever on the feed pump {Figure 3-51, (1}j up
and down.

5. Allow the fuel containing air bubbles to flow out
from the air bleeding bolt hole. When the fuel no
lenger contains bubbles, tighten the air bleeding
bolt. This completes the air bleeding of the fuel
system.

6. After the engine start-up, the automatic
air-bleeding device works to purge the air in the
fuel system.

YA"MAH, JH Beries Service Manual

ENGINE OIL

Engine Oil Specifications

Use an engine oil that meets or exceeds the
following guidelines and classifications:

Service Categories

» SAE Viscosity: 10W30 or 15W40
The 10W30 and 15W40 can be used throughout
the year. See Figure 3-52.

Selection of Viscosity
(SAE Service Grade)

L]
r
[ ]
¥ []
SAE 10W-30
[ ]
L SAE 15W-40————»
[l L]
H
1
"
1]
¥

i i i
-F 14F rF SOF 68°F 86°F 104°F
{-20°C){-10°C) (0°C) (10°C} (20°C) (30°C) (40°C)

QOO000E
Figure 3-52
» API Classification:
4JH4-TE/ CD or higher
4JH4-HTE
3JH5E / API CF-4, Cl-4
4JHSE

3-65
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GENERAL SERVICE INFORMATION

Engine Coolant

Definitions

+ SAE (Society of Automotive Engineer, API
(American Petroleum Institute}

Notice:

 Be sure the engine oil, engine oif storage
containers and engine ofl filfing equipment are
free of sediment and water.

¢ Change the engine oil after the first 50 hours of
operation and then at every 250 hours {or
annually) thereafter.

¢ Select the oil viscosity based on the ambient
temperature where the engine is operated. See
Figure 3-52.

* Yanmar does not recommend the use of engine
oif additives.

Note: Yanmar recommends using genuine
Yanmar maring oil, specifically
formulated for the JH engine.

366

ENGINE COOLANT

WARNING! Fire Hazard. Coolant may be
flammabie under certain conditions. NEVER
allow coolant to come into contact with hot
surfaces or insulation material.

WARNING! Coolant Hazard. Wear protective
rubber gloves and eye protection when
handling Long Life Coolant Antifreeze. Flush
eyes and exposed skin with water immediately
after contact.

Engine Coolant Specifications

Note: In the U.S., LLG is required for the
warranty to be valid.

NOTICE: Follow the manufacturer's
recommendations. Use the proper LLC which will
not have any adverse effects on the materials (cast
fron, aluminum, copper, elc.) of the engine’s
freshwater coofing system.

Engine Coolant Mixture

NOTICE: ALWAYS add LLC to deiohized soft water,
especially when operating in cold weather. Without
LLC, cooling performance will decrease due to
scale and rust in the cooling system. Water alone
may freeze and form ice; it expands approximately
5% in volume.

Use the proper armount of coolant concentrate for
the ambient temperature as specified by the LLC
manufacturer. LLC conceniration should be a
minimum of 30% to a maximum of 60%. Too much
LLC will decrease the cooling efficiency.

NEVER rnix different types or brands of LLC or a
harmiul sludge may form.

NEVER use hard water. Use deionized waier.

Recommended Engine Coolant

» Texaco Long Life Coolant, both standard and
premixed. Product code 7997 and 7998.

* Havoline Extended Life Antifreeze / Coolant.
Product code 7994,

Remove scale from the cooling system periodically
by flushing the system.

Note: Yanmar recommends using genuine
Yanmar antifreeze / coolant.

JH Series Service Manual YAN MAR,
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Principal Engine Specifications

GENERAL SERVICE INFORMATION

PRINCIPAL ENGINE SPECIFICATIONS

3JH5E Engine Specifications

Specification

3JHSE

Marine Gear Model

KM35P |  KM35A | SD50 [ Bobtail

Use

Pleasura use

Type Vertical water cooled 4-cycle diesel engine
Combustion system Direct injection
Aspiration Natural aspiration

Number of cylinders

In-line 3

Bore x stroke

88 mm x 0 mm ({3.46 in. x 3.54 in.)

Displacement

1.642 L {100.20 cu in.)

Continuous power

Output at
crankshaft/ Engine
speed

* 26.1 kW {35.5 hp metric)/2207 rpm

Maximum Rated
Qutput Power

Qutput at
crankshaft/ Engine
speed

* 28.7 kW (3.0 hp metric} / 3000 rpm

Output atpropeller/
Engine speed

* 27.4 KW {37.3 hp metric) / 3000 rpm -

Installation

Flexible mounting

Fuel injection timing

FIR5£1degb T.D.C(FIT 18.0 £ 1 degb.T.D.C {at Plunger Lift 2.5 mm))

Fuel injection opening pressure

21.6 - 22.6 MPa (3132-3277 psi)

Main power take off

At flywheel end

Direction of
Rotation

Crankshaft

Counterclockwise viewed from stern

Propeller shaft
{Ahead)

Clockwise viewed from stern - -

Cocling system

Freshwater cooling with heat exchanger

Lubricating system

Complete enclosed forced lubrication system

Coolant capacity (fresh)

Engine 4.5 L {4.8 gt), Coolant recovery tank: 0.8 L {0.8 qt)

Raks angle at rake angls 8° at rake angle 0° | -
. 50+03L
Lubricating ol Total (53%03q) 55+03L(58+03qY)
capacily {sngine) , 45+03L
Oil pan only 4.8+ 0.3 ql) 50+03L({53+03qt)
~ Effsctive 1.1L(1.2qt) 1.2L{1.3qH)
Type Electric
Starting system Starting motor DC12V-1.4 kW
AC genarator 12V - 80A (12V - 60A opticnal)
FE7 mm 776 mm 700 mm
i dimans Overall length (30.6 in.) (30.6in.) (27.61in.)
nging cimansion - 75y erall width 560 mm (22.0in.)
Overall haight 823 mm (245in.)
Flywheel major dimension D300 x 66 mm (11.8x 2.6in.)
213 kg
, . . 185 kg 188 kg anging: 173 kg 173 kg
Engine dry mass (include marine gear) (408 Ib) (410 Ib) (470 Ib) (457 Ib)
(engine: 381 Ib)

¥ Rating Condition: Temperature of fuel; 40°C at FO pump inlet; 150 8665

ET]

The otal” oif quantity includes oil in oil pan, channels, coolers and filler.

“** The effective amount of oif shows the difference in maximum scale of the dipstick and minimum scals.

Note: Density of fuel: 0.842g/cm3 at 16°C

1 hp metric=

0.7355 kW

YA"MAH, JH Beries Service Manual

367

@ 2009 Yanmar Marine International



GENERAL SERVICE INFORMATION

Principal Engine Specifications

4JH5E Engine Specifications

Engine Model 4JH5E
Marine Gear Model KM35P | ZF30M | KM35A2 |  KM4Al
Use Pleasure use
Type Vertical water cooled 4-cycle diesel engine
Combustion system Direct injection
Air charging Natural aspiration

Number of cylinders

4

Bore x stroke

88 mmx 90 mm (3.46in. X 3.54 in.)

Displacement

2.190 L (13364 cuin.)

Continuous power OUth at crankshaft/ T 36.0 kW (48.9 hp metric) / 2007 rpm
Engine speed
Output at crankshaft / N )

Maximum Rated Output EngFi)ne spesd 39.6 kW (53.8 hp metric) / 2000 rpm

Power Output at propeller / ¥ 38.0 kW (51.7 hp metric) ) i
Engine speed /3000 rpm

Installation Flexible mounting

Fuel injection timing

FIR 6 £ 1° BTDC (at Maximum Rated Output Power)
(FIT 20.0 +1° BTDC {at Plunger Lift 2.5}}

Fuel injection opening pressure

21.6-22.6 MPa {3132-3227 psi)

Main power take off

At flywhesl end

Crankshaft

Counterclockwise viewed from stern

Direction of Rotation

Fropeller shaft {Ahead)

Clockwise viewed from stern

Cooling system

Freshwater cooling with heat exchanger

Lubticating system

Complete encloged forced lubrication system

Cooclant capacity (fresh)

Engine 6.0 L (8.3 qt), Coclant recovery tank: 0.8 L (0.8 gt}

Rake angle at rake angle 8° at rake angle 0°
Lubricating oil capacity ** Total 501£03L{531£0.3qf) 55+£03L(58+£03qt)
{engine) Qil pan only 45+t03L{48x03q) 50+£03L({531£03qt)

** Effective 1.2L{1.3 gt 1.4L(1.5qt)

Type Electric
Starting system Starting motor DC12V-1.4kW

AC generator 12V-80 A

QOverall length 871 o 950 mm 964 mm vzz mm

(34.3in.) (37.4in.) (34.0in.} {36.3in.)

Engine dimension Overall widih

560 mm {22.0 in.)

Overall height

625 mm (24.6 in.)

Flywheel major dimension

D300 x 66 mmM{11.8x 2.6 In.)

) . . 213 k 229 k, 214 k 230 k
Engine dry mass {include marine gear) (470 II:?] (505 II:G)‘) (472 II:?} (507 II:G)‘)
Overall lsnath 871 mm 950 mm 864 mm 922 mm
e dimenci g (34.3 in.) (37.4in.) (34.01in.) (36.3in.)
ngine dimension Overall wicth 560 rmm {22.0 in.)
Overall height 625 mm {24.6 in.)
Flywheel major dimension D300 x 68 mm {11.8x 2.6 in.)
. . . 213 k 229 ki 214 k 230 k
Engine dry mass (include marine gear) (470 Il:?} (505 Ilg) (472 Ilg) (507 Ilg)

*  Rating Condition: Temperature of fuel; 40°C at FO pump inlet; 1SO 8665
" The "tolal” oif quantity includes oil in oif pan, channels, coolers and fifter.
“* The effective amount of oif shows the difference in maximum scale of the dipstick and minimum scale,

Note: Density of fuel: 0.842g/cm3 at 15°C.
1 hp metric = 0.7355 kW
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Principal Engine Specifications

GENERAL SERVICE INFORMATION

4JHSE Specifications (Continued)

I_Engine Model 4JH5E
Sail Drive Model 5D50 | Bobtail
Use Pleasure use
Type Vertical water cooled 4-cycle diesel engine
Combustion system Diract injection
Air charging Natural aspiration
Number of cylinders 4
Bore x stroke 88x90 mMm(3.46x 3.54 in.)
Displacement 2190L

Continuous power

Output at crankshatft /
Engine speed

* 36.0 kW (48.9 hp metric)/2907 rpm

Maximum Rated Output
Power

Output at crankshatft /
Engine speed

* 39.8 KW (53.8 hp)/3000 rpm

Output at propeller / Engine
speed

Installation

Flexible mounting

Fuel injection timing

FIR 68 £ 1° BTDC {at Maximum Rated Output Power)
(FIT 20.0 £ 1° BTDG (at Plunger Lift 2.5)

Fuel injection opening pressure

21.6-22.6 MPa (3132-3227 psi)

Main power take off

At flywheel end

Direction of Rotation

Crankshaft

Counterclockwise viewed from stern

Fropeller shaft (Ahead)

Clockwise viewed from stem

Cooling system

Freshwater cooling with heat exchanger

Lubricating system

Closed forced lubricaticn system

Coolant capacity (fresh)

Engine 8.0L (6.3 qt),
Coolant recovery tank: 0.8 L (0.8 gt)

Rake angle at rake angle 0°
Lubricating ol capacity ** Total £5+03L(58+034t)
{engine) Qil pan only 5003 L (5303 qt)
** Effective 1.4L{1.5qt)
Type Electric
Starting system Starting motor DC12V-14KW
AC generator 12V-80A
Overall length 795 mm {31.3in.)
Engine dimension Overall width 560 mm {22.0in.)

Qverall height

625 mm {24.6 in.)

Flywheel major dimension

D30 x 66 mMm{11.8x26in.)

Engine dry mass (include marine gear)

241 kg
engine; 201 kg 201 kg
(531 b) {443 |b)
ienging; 443 Ib)

*  Rating Condition: Temperature of fuel; 40°C at fuel pump inlef; 1SO 8665
™ The "total” oif quantity includes oil in ofl pan, channels, coolers and filter.
' The effective amount of oif shows the difference in maximum scale of the dipstick and minimtm scale,

Note: Density of fuel: 0.842g/cm3 at 15°C.
1 hp metric = 0.7355 kW
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GENERAL SERVICE INFORMATION

Principal Engine Specifications

4JH4-TE Engine Specifications

Engine Model 4JH4-TE
Marine Gear Model ZF30M | KM4A2 | KMH4A | ZF25A | SD50-4T [ Bobtail
Use Pleasure use
Type Vertical water cooled 4-cyele diesel engine
Combustion system Diract injection
Air charging Turbocharged
Number of cylinders 4
Bore x stroke 84 X80 mm (3.31 X 3.54 in.)
Displacement 1.995 L (121.74 cu in.)
Continuous Output at crankshaft / * 50.2 KW (68.3 hp metric) / 3101 rpm
power Engine speed ’ = e P
Output at crankshaft / . :
Maximum Rated | Engine speed B8 2 KW (75.1hp metric) / 3200 rpm
Output Power | Output at propeller / " 53.0 kW (72.1hp metric) / 3200 fpm -
Engine speed ) )
Installation Flexible mounting
Fuel injection timing Plunger lift at TDC
1.26 £ 0.01 mm (when W-CSD is released)
Fuel injection opening pressure 21.6 £05MPa
Main power take off At flywhesl end
Direction of Crankshat Counterclockwise viewed from stern
Rotaton Propeler shaft (Ahed) | C100NWISIiom [ Clockuiss or counterlackise :
Cooling system Freshwater cooling with heat exchanger
Lubricating system Complete enclosed forced lubrication system
Coolant capacity (fresh) Engine: 7.2 L {7.6 qt), Coolant recovery tank: 0.8 L {0.8 qt)
Rake angls 7° o° 7°0r 0°
Lubricating ol | ** Total (g-giig_'aa ;) 89103L{(730.3qt) Heli’:fz to
capacity
{engine) Oil pan only ( ceLls L']'t) 5.4£03L(68£0.3q) Hel':fz to
** Effective 24L{25 gt
Type Electric
Starting system | Starting motor DC12V-14KW
AC generator 12V - 80 A (12 V- 80 A optional)
Overall lenath 923 mm 903 mm 932 mm 1017 mm 782 mm 782 mm
Engine o (36.31in.) (35.6in.) {(36.7in.) {40.0in.} (30.8in.) (30.8in.)
dimension Overall width 616 mm {24.3in.)
Overall height 858 mm {25.9in.)
Flywheel major dimension D339x66 mm (13.3x 261in.}
237 kg 249 kg
{523 Ib) (549 |b)
. . ; 235 kg 237 kg 238 kg engine: angine: 207 ky
Engine dry mass {include marine gear) (518 Ib) (5231b) | (5251b) 173 kg 207kg | (456 Ib)
(engine: (engine:
381 Ib) 456 |b)

#*

ETd

Rating Condition: Temperature of fuel; 40°C at fuel pump inlet; 150 8665
The “total” oif quantily inciudes oil in oil pan, channels, coolers and filler.

*** The effective amount of oll shows the difference in maximurm scale of the dipstick and minimum scale.

Note: Density of fuel: 0.842g/cm? at 15°C.
1 hp metric = 0.7355 kW
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Principal Engine Specifications

GENERAL SERVICE INFORMATION

4JH4-HTE Engine Specifications

Engine Model 4JH4-HTE
Marine Gear Model ZF30M | KM4A2 | KMH4A | ZF25A | Bobtail
Use Pleasure use
Type Vertical water cooled 4-cycle diesel engine
Combustion system Cirect injection
Aspiration Turbocharged
Number of cylinders 4
Bore x stroke 84X 90 mm(3.31 X3.54in.)
Displacement 1.995 L

Output at crankshaft /

Continuous power Engine speed

* 73.6 kW (100 hp metric) / 3101 rpm

Output at crankshaft /
Maximum Rated Output | Engine speed

* 80.9 kW (110 hp metric) / 3200 rpm

Power Output at propeller /
Engine speed

*F7.7 kKW (106 hp metric) / 3200 rpm -

Installation

Flexible mounting

Fuel injection timing

Plunger lift at TDC
1.26 £ 0.01 mm {when W-CSD is relsased)

Fuel injection opening pressure

21.6+05MPa

Main power take off

At flywheel end

Crankshaft

Counterclockwise viewed from stern

Direction of Rotation

Propeller shaft (Ahead)

Clockwise from Clockwise or counterclockwise
stern {Bi-rotaticn)

Cooling system

Freshwater cooling with heat exchanger

Lubricating system

Complete enclosed forced lubrication system

Coolant capacity (fresh)

Engine: 7.2 L (7.8 qt}), Coolant recovery tank: 0.8 L (0.8 qt)

Rake angle 7° 0° 7°0r 0°
57x03L
** Lx0, 7310,
Lubricating ofl capacity Total (6.0+03 qt) 69£03L{7.3x0.3qt) Reter to left
angine
{engine) Qil pan only (:52;33 clq-t} 64203L{6.8x03qt) Refar to left
*** Effective 24L{25qt)
Type Electric
Starting system Starting motor DC 12V -1.4KkW
AC generator 12V -80 A (12 V - 80 A optional)
Overall lendath 923 mm 803 mm 933 mm 1017 mm 782 mm
Endine di . o (36.3in.) (35.6in.) {36.7in.) (40.0in.) (30.8in.)
ngine dimension Overall width 616 mm (24.3 in.)

Overall height

659 mm (25.9 in.)

Flywheel major dimension

D339 x 66 mm (13.3x 2.6 in.)

Engine dry mass (include marine gear)

245kg | 247kg | 248kg [ 247kg | 217kg

#*

Lid

Rating Condition: Temperature of fuel; 40°C at fuel pump inlet; 1SO 8665
The "total” oif quantity includes oil in ofl pan, channels, coolers and filter.

" The effective amount of oif shows the difference in maximum seale of the dipstick and minimum scale.

Note: Density of fuel: 0.842g/cm3 at 15°C.
1 hp metric = 0.7355 kW
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GENERAL SERVICE INFORMATION

Tightening Torques

TIGHTENING TORQUES

Use the correct amount of torque when tightening fasteners. Applying excessive torque may damage the
fastener or component and not enough torque may cause a leak or component failure.

Hexagon Bolts and Nuts

Tightening Torque

Name Bolt Diameter x pitch {mm) N-m (ft-lb) Remmarks
Hexagon bolt with a *7"" head Méx1 9.8-11.8 (V.2-8.7) Apply 80% torque when
and hexagon nut, Mé&x1.95 22.5-28.5 (16.9-21.1} tightening to aluminum alloy,
{*7" mark means JIS strength M10x1.5 44-54 (33.4-40.6) Apply 0% torque to AT bolts
classification "7T".) M12x%1 .75 78.2-98.2 (58.8.72.2) and locknuts.
(4T bolt has no mark on the
head.)
PT plug (Taper plug) 1/8 9.8 (7.3)
1/4 19.6(192.6)
a/8 29.4 (21.6) )
1/2 58.8 (43.4)
Line joint bolt Mg 12.7-18.7 {9.4-12.3)
M10 19.5-25.5 (14.4-18.8)
M12 24.4-34.4 (18.0-25.4) -
M14 39.1-49.1 (28.9-36.2)
M16 48.9-58.9 (36.1-43.5)

Hose Clamps

Note: Reuse and retightening is prohibited for all hose clamps. Always install new hose clamps.
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Prepare Engine for Long-Term Storage

GENERAL SERVICE INFORMATION

PREPARE ENGINE FOR
LONG-TERM STORAGE

NOTICE: Do not drain engine coolant for long-term
storage. Aniifreeze must be used o avoid freezing
and damage to components. Antifreeze will prevent
rusting during long-term storage.

1.

10.

Change engine il and filter. See Changing
Engine O, Replacing Engine Oil Filter Element
and Cleaning Engine Oil Cooler on page 8-5.

Drain seawater cooling system. See Draining /
Refilling Seawater Cooling System on

page 7-8.

Wipe off any dust or ¢il from the outside of the
engine.

Drain fuel tank or fill the tank to prevent
condensation.

Grease the exposed areas and joints of the
remote control cables and the bearings of the
remote control handle.

Seal the intake silencer, exhaust pipe, etfc. to
prevent moisture or contamination from
entering engine.

Completely drain bilge in hull bottom.

Waterproof the engine room to prevent rain or
seawater from entering.

Charge the battery once a month to
compensate for battery’s self-discharge.

Remove key from key switch and cover key
switch with moisture cap (if equipped).

YA"MAH, JH Beries Service Manual
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GENERAL SERVICE INFORMATION

Abbreviations and Symbols

ABBREVIATIONS AND SYMBOLS

A
AC
ACEA

Ah
API
ARB
ATDC
BDC
BTDC
°C
CARB
CCA
cfm
cm
cm?
cm?¥/minimum
cuin.
D

oC

(0]
DVA
EPA
ESG
°F

fl oz
fl oz/minimum
ft

ft-Ib
ft-Ibf/minimum
g

gal
gal/hr
gal/minimum
GL

hp

hr

D

D

1]

in.
inAq
in.Hg
in-lb
J
JASO

K
kg

374

ampere
alternating current

Association des Constructeurs
Européens d'Automebilies
ampere-hour

American Petreleum Institute
Air Resources Board

after top dead center

bottom dead center

before top dead center

degree Celsius

California Air Resources Board
cold cranking amp

cubic feet per min.

centimeter

cubic centimeter

cubic centimeter per min,
cubic inch

diameter

direct current

direct injection

direct volt adapter
Envirenmental Protection Agency
glectronic speed governer
degree Fahrenheit

fluid ounce (U8}

fluid cunce (U.S.} per min.

foot

oot pound®

oot pound force per min.

gram

gallen {(U.8.)

gallon (U.8.) per hour

gallon (U.S)) per min.

gear lubricant

horsepower {metric)

hour

inside diameter

identification

indirect injection

inch

inches Aquecus {water)
inches Mercury

inch pound**

joule

Japanese Automobile Standards
QOrganization

kelvin

kilogram

kgficm? kilogram force per square
centimeter
kgfim kilogram force per meter
km kilemeters
kPa kilopascal
KW kilowatt
L liter
L/hr liter per hour
b pound
Ibf pound-force
Ib-fi pound foot (Tightening Torque}
Ib-in pound inch (Tightening Torque)
m meter
mL milliliter
mm millimeter
mmaAq millimeter Aquecus {water}
MPa megapascal
my millivolt
N newton
N-m newton meter
No. number
o.D. outside diameter
oz ounce
Pa pascal
PS horsepower (metric}
psi pound per square inch
qt quart {U.S))
R radius
rpm revolutions per min.
SAE Society of Automotive Engineers
S6c. second
t short ton 2000 |b
TBN total base number
TDC top dead center
v volt
VAC volt alternating current
vDC volt direct current
w watt
Symbols
degree
+ plus
- minus
x plus or minus
Q ohm
1 micro
% percent

* Work torque such as engine tarque
** Work torque such as starter motor torque

JH Series Service Manual YAN MAR,

© 2009 Yanmar Marine Intermatonal



Unit Conversions GENERAL SERVICE INFORMATION

UNIT CONVERSIONS

Units of Torque

. . Ib-ft X 1.3558 = N-m
Unit Prefixes Ib-ft x 01383 = kgt/m

Prefix Symbol Power Ib-in X 0.1130 =N-m
mega M x 1,000,000 Ib-in X 0.0115 = kgf/m
kilo k x 1,000 kgf/m X 7.2330 = |b-ft
centi c x 0.01 kgf/m X 86.8000 =Ib-in
milli m % 0.001 kgf/m X 9.8070 = N-m
micro n x 0.000001 N-m X 0.7376 = Ib-ft

. N-m X 8.8510 = Ib-in
Units of Length N-m x 01020  =Kkgf/m

mile x 1609 =km Units of Pressure
ft X 0.3050 =m
in. X 2.5400 =cm psi X 0.0689 = bar
in. X 25.4000 =mm psi X 6.8950 = kPa
km X 0.6210 = mile psi x  0.0703 = kgf/cm?
m X 3.2810 =ft bar X 145030 =psi
cm X 0.3940 =in. bar X 100.0000 =KkPa
mm X 0.0394 =in. bar X 295300 =inHg (60°F)
. kPa X 0.1450 = psi
Units of Volume kPa x  0.0100  =bar
kPa X 0.0102 = kgf/cm?
gal (U.S) x 378540 =L Katlom? Y es0700 - pgi
aUs)  x 0.94635 =L kgf/cm? X 09807 =bar
euin. K ThL kgtiome  x 142200 =kPa
]fi“ ?(u 8) i 005957 - 'E’ in.Hg (60°) x  0.0338  =bar
0Z Lo : = inHg (60°) x 33770 =kPa
fl Of US) x 29.57000  =mL in.Hg (60°) x 0.0344 = kgf/cm?
cm X 1.00000 =mL mmAQ x 0.0394 =in.Aq
cm? X 0.03382 =floz (US)
Units of Mass Units of Power
Ib % 0.45360 = kg E[r:J rgrg)etnc x  0.9863201 =hp SAE
(oF 4 X 28.35000 =g , _
kg X 2 50500 - b 2? F(,rél)etnc X  0.7354888 =kW
g x 008827 =0z hpSAE  x  1.0138697 = hp (metric or PS)
kW X 1.3596216 = hp (metric or PS}
Ibf X 4.4480 = kW X 1.3410221 =hp SAE
Ibt X 0.4536 = kgf .
N X 0.2248 - u-ﬂ Units of Temperature
N X 0.1020 = kf °F=(1.8x°C)+32
kgf X 2.2050 = Ibf °0 = 0.556 X (oF _ 32)
kgf X 9.8070 =
YA NMAH, JH Series Service Manual 3-75
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Safety Precautions

PERIODIC MAINTENANCE

SAFETY PRECAUTIONS

Before you perform maintenance, review the
Safaty Section on page 2-1.

INTRODUCTION

This section of the Service Manual describes the
procedures for proper care and maintenance of the
engine.

The Importance of Periodic
Maintenance

Engine deterioration and wear occurs in proportion
to length of time the engine has been in service and
the conditions the engine is subject to during
operation. Periodic maintehance prevents
unexpected downtime, reduces the number of
accidents due to poor machine performance and
helps extend the life of the engine.

Performing Periodic Maintenance

Perform periodic maintenance procedures in an
open, level area free from traffic. If possible,
perform the procedures indoors to prevent
environmental conditions such as rain, wind or
snow from damaging the engine. WARNING!
Exhaust Hazard, NEVER block windows, vents
or other means of ventilation if the engine is
operating in an enclosed area. All internal
combustion engines create carbon monoxide
gas during operation. Accumulation of this gas
within an enclosure will cause iliness or even
death.

Yanmar Replacement Parts

Yanmar recommends that you use genuine Yanmar
parts when replacement parts are needed.
Genuine replacement parts help ensure long
engine life.

Required EPA Maintenance

To maintain optimum engine performance and
compliance with the Environmental Protection
Agency (EPA) Regulation Engines, it is essential
that you follow the Periodic Maintenance Schedule
oh page 4-4 and Periodic Maintenance Procedures
on page 4-6.

YANMAH, JH Series Service Manual

EPA REQUIREMENTS

The EPA emission regulation is applicable only in
USA.

Conditions to Ensure Compliance
with EPA Emission Standards

This product is an EPA-approved engine.

The following are the conditions that must be metin
order to ensure that the emissions during operation
meet the EPA standards:

+ Ambient temperature: -16° to +40°C (3° to 104°F)
+ Relative humidity: 80% or lower

The fuel and lubricating oil used should be as
follows:

+ Diesel fuel: ASTM D975 No. 1-D or No. 2-D, or
equivalent (minimum cetang No. 45)

¢ Lubricating oil: Type API, Class CD for Model
4JH4-TE and 4JH4-HTE engines
Type API, Class CF-4, Cl-4 or higher for Model
3JH5E and 4JHSE engine

Be sure to perform inspections as outlined in
Periodic Maintenance Schedule on page 4-4 and
keep a record of the results.

Pay particular attention to these important points:

+ Replacing the engine oil

*» Replacing the lubricating oil filter

+ Replacing the fuel filter

*» Replacing the air filter

Note: Inspections are divided into two sections
in accordance with who is responsible for
performing the inspection: the user or the
maker.

Inspection and Maintenance
See EFA Requirements on page 4-3.

Inspection and maintenance procedures not shown
in this section are covered in Periodic Maintenance
Schedule on page 4-4.

This maintenance must be performed 1o keep the
emission values of your engine within standard
values during the warranty period. The warranty
period is determined by the age of the engine or the
number of hours of operation.
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PERIODIC MAINTENANCE Periodic Maintenance Schedule
PERIODIC MAINTENANCE SCHEDULE

Daily and periodic maintenance is important to keep the engine in good operating condition. The following is
a summary of maintenance items by periodic maintenance intervals. Periodic maintenance intervals vary
depending cn engine application, loads, diesel fuel and engine oil used and are hard to establish definitively.
The following should be treated only as a general guideline.

Q: Check $: Replace

Periodic Maintenance Interval
Every 50 Every 250 Every 500 FI‘BELV
hours or hours ar hours or 2 houts or 4
System [tem tnonthly ohe year years
whichever whichever whichever y‘rears
comes comes comes whichever
first first first comes
first
Whole Visual inspection of engine
exterior
Fuel System Check the fuel level and refill if
necessary
Drain water and sediment from 8] O
tuel tank Initial 50
Drain the fuel / water separator O
Replace the fuel fiter element O
Check the fuel injection timing (o]
Check the fuel injector spray o
pattern”
Lubricating Check the Engine
System lubricating ol [Marine Gear
level
Replace the [Engine < [+3
lubricating oil Initial 50
Marine Gear & <
Initial 50
Replace ths cil |Engine & o
fitter element Initial 50
Marine Gear (if & O
equipped) Initial 50
Cooling System |Seawater outlet
Check coolant level
Check or replace the seawater O <o
pump impeller
Replace coolant Every year
When long life coolant is used, replace every two years. See
Engine Coolant Specifications on page 3-66.
Clean and check the seawater O
passages
Air Intaks / Clean intake silencer {air O
Exhaust System [cleaner) element
Clean the exhaust / water O <
mixing elbow
Clean the turbocharger” (o}
4JH4-TE / 4JH4-HTE only
Check diaphragm assembly O
3JH4E / 4JH4AE only
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Periodic Maintenance Schedule PERIODIC MAINTENANCE

O: Check <: Replace

Periodic Maintenance Interval
Every 50 Every 250 Every 500 E‘BE;Y
hours or hours or hours or 2 hours of 4
System Item mf:mthly one year years years
whichever whichever whichever whichever
comes comes comes
first first first comes
first
Electrical Systam [Check alarm and indicators
Check the electrolyte level in O
the battery
Check tension of / replace O (o] <
alternator V-belt Initial 50
Check the wiring connectors O
Engine Cylinder |Check for leakage of fual,
Head and Block |engine ¢il and engine coolant
Tighten all major nuts and bolts (e}
Adjust intake / exhaust valve C
clearance Initial 50
Miscellaneous Check the remote control cable @]
lterns operation Initial 50
Adjust the propeller shaft @] O
alignment Initial 50
Replace rubberized hoses {fuel Replace every 2 years or every 2000 hours,
and water) whichever comes first.

*  For EFPA requirements see inspection and Maintenance of EPA Emission-Related Parts on page 4-5Periodic
Maintenance Procedures.

Note: These procedures are considered normal maintenance and are performed at
the owner's expense.

Inspection and Maintenance of EPA Emission-Related Parts

» Marine diesel engines less than 37 kW: 3JHS5E is certified as Non-Road and EPA Cl marine engine

+ Marine diesel engines greater than 37 kwW: 4JH5E, 4JH4-TE and 4JH4-HTE are certified as EPA Cl marine
engines

Inspection and Maintenance of EPA Emission-Related Parts for Non-Road and
Cl Marine Engines

Parts Interval

Clean fuel injection nozzle 1500 hours

Check fuel injection nozzle pressure and spray patiern
Check fuel injection pump adjustment

3000 hours

Check turbocharger adjustment (if equipped)
Check electronic engine contrel unit and its associated sensors and actuators {if equipped)

Note: The inspection and maintenance items shown above to be performed at your Yanmar dealer or
distributor.
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PERIODIC MAINTENANCE

Periodic Maintenance Procedures

PERIODIC MAINTENANCE
PROCEDURES

After Initial 50 Hours of Operation

Perform the following maintenance after the initial
50 hours of gperation.

+ Draining Water and Sediment from the Fuel
Tank
See Cleaning Fuel Injection Nozzle Cavities on
page 6-13.

+ Changing the Engine Qil and Replacing the
Engine Qil Filter
See Changing Engine Ofl, Replacing Engine Off
Fifter Element and Cleaning Engine Oif Cooler on
page 8-8.

+ Adjusting / Replacing the Alternator V-belt
See Replace V-Belt on page 11-8.

¢ Adjusting Intake / Exhaust Valve Clearance
See Inspecting Intake / Exhaust Vailves and Valve
Guides on page 5-47.

* Checking Remote Control Cable Operation
See Checking and Adjusting Remote Control
Qperation on page 5-100.

* Adjusting Propeller Shaft Alignment (If
Equipped with Marine Gear)
See Principal Engine Specifications on
page 3-67.

46

Every 50 Hours of Operation

After you complete the initial 50 hour maintenance
procedures, perform the following procedures every
50 hours or monthly thereafter, whichever comes
first.

+ Draining the Fuel Filter / Water Separator
See Replacing the Fuel / Waler Separator on
page 6-49.

» Checking Battery Electrolyte Level
(Serviceable Batteries Cnly)
See Tesis and Adjustments on page 5-22.

JH Series Service Manual YANMAH.,
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Periodic Maintenance Procedures

PERIODIC MAINTENANCE

Every 250 Hours of Operation Every 500 Hours of Operation

Perform the following maintenance every 250 hours
of operation or one year, whichever comes first.

+ Draining Water and Sediment from the Fuel
Tank
See Cleaning Fuel Injection Nozzle Cavities on
page 6-13.

+ Replacing the Fuel Filter Element
See Servicing the Fuel System on page 6-12.

* Changing Engine Oil and Replacing the
Engine Oil Filter Element
See Changing Engine O, Replacing Engine Ol
Filter Element and Cleaning Engine Oil Cooler on
page 8-8.

* Checking or Replacing the Seawater Pump
Impeller
See Seawater Pump on page 7-17.

» Cleaning the Intake Silencer (Air Cleaner)
Element
See Cleaning the Air Cleaner on page 9-6.

* Replacing Coolant (LLC)
See Removing and Installing Coolant Pump on
page 7-15.

* Replacing the Anodes (4JH4-TE and
4JH4-HTE Only)
See Draining and Filling Closed Cooling Systemn
on page 7-10.

+ Cleaning the Exhaust / Water Mixing Elbow

+ Cleaning the Turbocharger (4JH4-TE and
4JH4-HTE only)
See Turbocharger Service on page 9-6.

+ Adjusting/ Replacing the Alternator V-belt
See Replace V-Belf on page 11-8.

* Tightening All Major Nuts and Bolts
See Main Bolt and Nut on page 14-15.

YANMAH, JH Series Service Manual

Perform the following maintenance every 500 hours
of operation or 2 years, whichever comes first.

+ Cleaning the Engine Qil Cooler
See Changing Engine Oll, Replacing Engine Oil
Fifter Element and Cleaning Engine Oil Cooler on
page 8-8.

+ Replacing Coolant (LLC)
See Removing and Installing Coolant Pump on
page 7-15.

* Replacing the Anodes (4JH4-TE and
4JH4-HTE Only)

See Draining and Fifling Closed Cooling System
on page 7-10.

¢+ Replacing Rubberized Hoses (Fuel and Water)
See Servicing the Fuel System on page 6-12 and
Inspeciing the Cylinder Block on page 5-40.

47
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PERIODIC MAINTENANCE

Periodic Maintenance Procedures

Every 1000 Hours of Operation

Perform the following maintenance every 1000
hours of operation or 4 years, whichever comes
first.

+ Checking the Fuel Injection Timing
See Fiywheel and Housing on page 5-70.

» Checking the Fuel Injector Spray Pattern
See Fuel Infectors on page 6-52.

* Checking or Replacing the Seawater Pump
Impeller
See Seawater Pump on page 7-17.

» Replacing Coolant (LLC)
See Removing and instalfing Coolant Pump on
page 7-15.

+ Cleaning the Seawater Passages
See Draining and Filling Closed Cooling System
on page 7-10.

* Replacing the Anodes (4JH4-TE and
4JH4-HTE Only)
See Draining and Filling Closed Cooling System
on page 7-10.

+ Checking the Diaphragm Assembly (4JH4-TE
and 4JH4-HTE only)
See 4JH4-TE and 4JH4-HTE Engines on
page 5-30.

+ Replacing the Alternator V-belt
See Replace V-Belt on page 11-8.

* Adjusting Intake / Exhaust Valve Clearance
See Inspecting Intake / Exhaust Valves and Valve
Guides on page 5-47.

* Checking Remote Control Cable Operation
See Checking and Adjusting Remote Conirol
Operation on page 5-100.

» Adjusting Propeller Shaft Alignment (If
Equipped with Marine Gear)
See Principal Engine Specifications on
page 3-67.

4-8

¢+ Replacing Rubberized Hoses (Fuel and Water)
See Servicing the Fuel System on page 6-12 and
Inspecting the Cylinder Block on page 5-40.
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ENGINE
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Safety Precautions

ENGINE

SAFETY PRECAUTIONS

Before you service the engine, read the following
safety information and review the Safety Section on
page 2-1.

NOTICE

NEVER attempt to adjust the low or high idle speed
limit screw. This may impair the safety and
performance of the engine and shorten its life. If
adjustment is ever required, see your autharized
Yanmar Marine dealer or distributor.

YANMAH, JH Series Service Manual

INTRODUCTION

This section of the Service Manual describes the
disassembly, inspection, and reassembly of the JH
Series engines.
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ENGINE Specifications

General Information
Engine Model 3JHSE 4JHSE \ 4JHA-TE | 4JH4-HTE
Number of Cylinders Ir-Ling 3 In-Line 4
Bore 88 mm {3.485in.) ‘ 84 mm (3.307 in.)
Stroke 20 mm (3.543 in.)
Displacement 1642 ce (100.20 euin.) | 2190 ¢ce {(133.684 cuin.) ‘ 1995 ce (12174 cuin.)
Compression Ratio 12.0:1
Compression Pressure 3.4+ 01 MPa 3.2+ 0.1 MPa
(at 250 ipm) (493 + 14 5 psi) (464 +14.5 psi)
Valve Clearance 0.2x005mm
-Intake / exhaust {0.0078 £ 0.0020 in.}
Fuel Injection Pressure 21.6+1.0 MPa 206 +1.0MPa 216+ 0.5 MPa
{3133 +217 psi) (2987 +145 psi) (3133 £ 72 p3i)
Test and Adjustment Specifications
Test tem Remarks Specification 3JH5E | 4JHSE | 4JH4-TE 4JH4-HTE
Cylinder Comprassion All Cylinders
Compression Pressure Approximatsly ?4‘;;: :2'11 4M ES ?422:311 4M E;’:l
Test at 250 rpm Same P psi)

Repair Specifications

Component Remarks SIH5E 4JHSE 4JH4-TE | 4JH4-HTE
Coolant Coolant Capacity 45L(4.8qt) 80L(B3qt) F2L(7.6qt)
Coolant Recovery Tank 08 L (0.85 gty
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Specifications

ENGINE

Component

Remarks

3JH5E

4JH5E

4JH4-TE

4JHA-HTE

Lubricating Oil

Lubricating oil
capacity

Engine {with
KM35F, at rake
angle & degrees)

5003/
effective 1.1L
(5.3 0.3/
effective 1.2 qt)

Engine {with
KM3s A/ SD40, at
rake angle 0
degrees)

5503/
effoctive 1.2L
(5.80.3/
effective 1.3 qt)

Engine (with
KM3sP / ZF30M,
at rake angle 8
dagrees)

5003/
affective 1.2 L
(5.3 0.3/
effective 1.3 gf)

Engine (with
KM35A2 /KMd4A1
{ 8D40, at rake
angla 0 degrees)

5003/
affective 1.4 L
{5.3£0.3/
affective 1.5 gt)

Engine {with
ZF30F, atangle 7
degrees)

5.7 0.3
(6.0 0.3/

effactive 2.4 L
effectiva 2.5 qt)

Engine (with
KMH4A / KMaAz
{ ZF25A 1 SDA0,
at rake angle 0
degrees)

6.9 £0.3/ effective 2.4 L

(7.3 20.3/

effectiva 2.5 gt)

Marine gear oil
capacity

KM3sF

0.50L
{0.53 qt)

KM35A

0.65L
{0.59 gt

KM35A2

0.65L
069 qY)

ZF20M

1.1L
(1.1 qt}

ZF20M

1.1/ effective 0.2 L
{1.2/ effactive 0.2 qt)

KM4A1

1aL
(1.4 qt)

KMH4A

KMdaAZ

2.00/ effective 0.2 L
{2.1 / effective 0.2 gt}

Marine gear oil
capacity

ZF254

18L

{1949

SD50-4T

22/
effective 0.1 L
2.3/
affective 0.1 gt)

Lubricating ©il prassura

Q.54 0,15/ -0.48 MPa or abovea

(78 -22 /67

psi or above)

0.45-0.17 { -0.39 MPa or above
{65 -25 / -57 psi or above)

Thermostat

Valve opaning temperature

75 +3°C
{167 +5°F)

Full opening lift at specified

temperature

& mm or above at g0°C
{0.3 in. or above at 194°F)

Thermo switch
actuating
temperature

ON a7 +67C
{207 +11°F)
OFF 90°C or more

{194°F ar mora)

Refer to section 14, Service Standards, for other part repair specifications.
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ENGINE

Special Torque Chart

System Component Model Thread Comments Specification
Engine Block Metal Cap Bolt 3JHSE M12x1.5 Coat with g8+2Nm
4JHEE lubricating oil {72 £ 1.5 Ib-ft)
Connecting Rod and | Connecting Rod Bolts 3JHSE M9x1.0 Coat with 441 +£50Nm
Bearing 4JHSE lubricating oil (32.5 % 3.7 Ib-t)
Cylinder Head Cylinder Head Bolts 3JHEE M10x1.25 Coat with 882+ 3.0Nm
4JH5E lubricating oll (65.1 + 2.2 |b-ft)
Crankshaft Flywheel Bolt 3JHSE M10x1.25 Coat with 83.3£5.0Nm
4JHEE lubricating oil (51.4+ 3.7 Ib-t)
Pulley Bolt (FC300 Pulley) 3JHSE M12x1.5 Coat with 88.2+£50Nm
4JH5E lukricating oil {65+ 3.7 Ib-1)
Lubricating Systam | Plate machine bolt 4JHEE Méx1.0 No lubticating oil B.9+15Nm
{Lubricating Qil Cover) (4.8 + 1.1 Ib-ft)
Fuel System Nozzle Retainer Bolt 3JHSE M8x1.25 Ne lubricating oil 2642 2.0Nm
4JH5E (19.5 x 1.5} |b-ft
Fuel Injection Pump Drive 4JH5E M&x1.0 No lubricating ail 343+£20Nm
Gear Nut {25.3 £ 1.5 Ib-ft)
4JH4A-TE M14x1.5 Coat with 59+ 10N-m
4JH4-HTE lubricating oll (44 = 7.4 |b-11)
Fuel Injection Line Joint Nut 3JHSE M12x1.5 Ne lubricating oil 2942 5.0N-m
4JH5E (21.5x 3.7 Ib-ft)
Fuel Beturn Line Bolts 4JHS5E Méx1.0 No lubricating il 7.8+40Nm
{69 £ 18 |b-it)
Fuel Injection Purnp 4JHEE M8x1.25 No lubricating oil 23+ 5Nm
Mounting Nuts (17 + 4 Ib-ft)
Fuel Injection Nozzle Case 4JHSE 0.605-40 Ne lubricating oil 39.2x4.9Nm
Nuts UNS-28 (30 = 3 Ib-ft)
Fuel Injection Pump Plunger 4JHS5E M14x1.0 No lubricating ail 30+£5Nm
Plug 22 = 4 Ib-ft)
Electrical System Starter Relay Terminal Nut 3JHEE Méx1.0 No lubticating oil 3.6+068Nm
{Magnetic Realay) 4JH5E (2.7 + 0.45 |b-ft)

56
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Standard Torque Chart (w/o Lubricating Qil)

ENGINE

STANDARD TORQUE CHART
(W/O LUBRICATING OIL)

Name Thread Specification Comments
Hexagon bolt with a "7" mark M&x1 9.8+x20Nm Apply 80% torque when
head and hexagon nut (7" {7.2+ 1.5 Ib-t) tightening to aluminum alloy.
mark means JIS strength MBx1 25 295+ 5.0Nm
classification "7T°.) (16.6 + 4.4 bb-ft) Apply 60% torque tc 4T bolis
and lecknuts {4T belt has no
M10x1.5 44 £ 6.0 N-m mark on the head).
(37 £ 4.4 Ib-ft)
M12x1.75 78.2+£10N-m
(57.7 + 7.4 b-ft)
PT Plug {taper plug} 1/8 28 Nm When lock adhesive is
(7.2 |b-ft) applied, decide separately.
1/4 196 N-m
{14.5 |b-ft)
a/8 29.4 N-m
(21.7 bt
1/2 58.8 N-m
{43.4 |bt)
Line Joint Bolt Mg 127t 40Nm
(9.4 1 3.0 Ib-ft)
M10 195+ 80N-m
(14.3 + 4.4 |b-ft)
M12 244 £10N-m B
(18.0 £ 7.4 Ib-ft)
M14 39.1 £10N-m
(28.8 £ 7.4 Ib-ft)
M16 489 £ 10N-m
(36.1 + 7.4 Ib-ft)

YANMAH, JH Series Service Manual
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ENGINE

Special Service Tools

SPECIAL SERVICE TOOLS

The following tools are required when disassembling and reassembling the engine.

Please use them as instructed.

Tool Name . ; )
No. Applicable Model Applicable Model and Tool Size lllustration
1 | Pistonpininsertion/ Extraction of piston pin
extraction tool ‘ B i c i
Ao Y9
O0E43 014
A B C D
mm 12 20 80 25
in, 0.472 0.787 3,150 0.984
2 | Connecting rod Extraction
small end bushing B C
insertion/ extraction
tool for 3JH4E /
4JH4ATE % \\a
< o a]
3 4 /
T35 01K
A B c D
mm 254257 20 80 28.4-28.7
in. 1.000-1.012 | 0.787 | 3.150 | 1.118-1.130
5-8 JH Series Service Manual YANMAH.,
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Special Service Tools

ENGINE

Tool Name . . .
No. Applicable Model Applicable Model and Teol Size Mustration
3 | Connecting rod Extraction
small end bushing F
insertion/extraction V-
tool for 4JH4-TE / x
4JH4-HTE
A D
E
B C
A B C D F
mm | 28.4- 80 20 27.4- 8 Be
287 27.7
in. | 1118 | 315 | 0.79 [1.079-| 0.315 g°
1.130 1.091
4 | Intake / exbaust
valve guide B c .
insertion/ extraction | i
tool
- Y
A H D
J
Silebah -k
A B G D
mm 75 20 75 11
in. 0.295 0.787 2,953 0.433
1 - Tool
5 | Lubricating cil filter
case remover
mrrana-nny
LE-T S ER-EL b

YANMAH, JH Series Service Manual
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ENGINE Special Service Tools
No Tool Name Applicable Model and Tool Size lllustration
" | Applicable Model
& | Puller A {standard} | Fuller A: 128671-82110 (standard)
for seawater pump
impeller
M18x1.5 M10-length 40 mm
{1.57in.)
7 | Puller B {option) for | Puller B; 122671-22100 (option)
seawaler pump
impeller
Around 110 mm Around 140 mm
{4.331in.) (5.51in)

5-10
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Special Service Tools

ENGINE

No.

Tool Name
Applicable Model

Applicable Model and Tool Size

lllustration

C.5.D. cancel
spacer for the
adjustment of fuel
injection timing

Spacer: 129671-51990

A

A

B c

150 mm
(5.91in.)

75 +£0.1 mm
(0.30 2 0.004
in.)

20 mm
{0.79in.)

1 - Wax Pellet

2 - Screwdriver
3-C.5.D. Lever
4 - Spacer

Piston ting
compressor

10

Piston ring replacer
{for removal /
insertion of piston

ring)

ad1arr o0

YANMAH, JH Series Service Manual
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ENGINE

Special Service Tools

Tool Name . . .
No. Applicable Model Applicable Model and Teol Size Mustration
11 | Valve lapping tool
{Rubber cap type)
12 | Valve lapping
powder
S
13 | Feeler gauge
RIS EHTEY
1 - Feeler Gauge
2 — Locknut
3 - Adjusting Bolt
14 | Pulley puller Local supply Removing the coupling
5-12 JH Series Service Manual YANMAH.;
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Special Service Tools

ENGINE

Tool Name . , ,
No. Applicable Model Applicable Model and Tool Size llustration
15 | Press tool 1 forfiller | Tool 1
neck
D
. E -
F G
3
<< W O o
3
AU Esi U
A B C D E F G H
mm | @355 | 0275 | e25 | 105 | 89 1 2 240
in. | 1.397 | 1.082 | 0.984 | 4133 | 3.503 | 0.009 | 0.078 | 1574
16 | Press tool 2 {orfiller | Tool 2
neck copper tube
C
LD E
R AR Y 1
< o I w
A /
- !_ d - / ]
Chamfer -
A B C D E F
mm 628 0242 170 20 30 230
in. 110z | oese | ese2 | 1is1 | s | 1081

YANMAH, JH Series Service Manual
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ENGINE

Special Service Tools

Tool Name
No.

Applicable Model

Applicable Model and Tool Size

lllustration

17 | Stem seal insertion

{for inserting stem
seal)

L3
L1

é IL2
A day
di1,

Lelih Rl 4

d1 d2 d3 L1 L2 L3
mm 16.2 22 135 | 18.8 65 4
in, 0.638 | 0.866 | 0.531 | 0.740 | 2,559 | 0157

18

Fuel nozzle
extraction tool

Part No,

129470-92300

514
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Measuring Instruments ENGINE

MEASURING INSTRUMENTS

No. Name of tool Use Mustration

1 Vernier calipers 0.05 mm
0-150 mm

2 Micrometer 0.01 mm
0-25 mm
25-50 mm
50-75 mm
75-100 mm
100-125 mm
125-150 mm

Measures the outer diameter
of the crankshaft, piston, piston
pin, ete.

3 Cylinder gauge 0.01 mm
18-35 mm
35-60 mm
50-100 mm

NGias-ong

Measures the inner diameter of
the cylinder liner and rod

metal.
4 Thickness gauge 0.05-2 mm
5 Torgue wrench 128 N-m _
{0-13 kgt -m) =T
ONToF5-N0R
G Nozzle tester 0-49 Mpa

{0-500 kgt/em?)
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ENGINE Measuring Instruments
No. Name of tool Use Mustration
7 Dial gauge Measures shaft bending,
distortions of levelnass, and
gaps.
8 Test indicator Measures narrow and deep

places, which cannot be
measured with dial gauge,

RLLN T EL i by

o Magnetic stand Keeps the dial gauge firmly in
position, thereby permitting it
to be used at various angles,
20142 1-00K
10 Vernier calipers Measures various outer
diameter, thickness and width. : 1 —
11 Depth micrometer Measures sinking of valves,
5-16 JH Series Service Manual YANMAH.;
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Measuring Instruments ENGINE
No. Name of tool Use Mustration
12 Square Measures distortion in position
of aprings and pamendicularity
of parts.
13 V-block Measures shaft distortion.
14 Torgue wrench Used to tightan bolts and nuts
to standard torque.
15 Thickness gauge Measures the distance
between the ring and ring
groove, and betwsen the shaft
and shaft joint at time of
assembling.
16 Cap tester Checks for leakage in the
freshwater system.
17 Battery current tester Checks density of antifreeze

and charging condition of
battery fluid.

YANMAH, JH Series Service Manual
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Measuring Instruments

ENGINE
No. Name of tool Use Mustration
18 Nozzle tester Checks the shape and

prassure of spray emitted from
the fuel injection valve atthe
time of injection.

Measures temperature of

19 Digital thermostat
various paris.
20 Rotation gauge | Contact type Measures rotation speed by
using a reflsctor seal which is
placed on the extetior of the
tevolving shaft.
Photoslectric Measures rotation speed by
type using a reflsctor seal which is
placed on the exterior of the
ravolving shaft,
High-pressure Measures rotation speed -
fuel pipe clamp | without reference to revolving Pl
type shaft canter ot the exterior of !
the revalving shaft. H
1
I
1 m
! LS
[ —
e
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Measuring Instruments ENGINE
No. Name of tool Use Mustration
21 Circuit tester Measure the resistance,
voltage, and continuity of the
electric circuit,
22 Comprassion gauge Measures the pressure of the

COMmpression.

Gauge Set Code No.

TOL-97120080

TS144S D

Adapter for direct injection
2-valve head.

Adapter Code No,

119802-92050

A

120 mm {5.12in.}

Adapter for direct injection
4-yalve head.

Adapter Code No.

129906-92950

165 mm {8.50 in.}

YANMAH, JH Series Service Manual
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ENGINE

Sealants and Compounds

SEALANTS AND COMPOUNDS

No. Items Usual Contents Features and application
1 | Liquid gaskst Three Bond 2009 Non-drying liquid gasket; solvent less type, easy to removs,
Ne. 1 {1 kg also supetrior in seawater resistance, applicable to various
TB1101 available} mating surfaces.
Thres Bond 200 g Non-drying liguid gasket; easy to apply, superior in water
Ne. 2 {1 kg also resistance and oil resistance, especially superior in
TB1102 available} gasoline resistance.
Three Bond 150 g Crying film, low viscosity and forming of thin film,
No. 3 apprepriate for mating surface of precision parts.
TB1103
Three Bond 20049 Semi-drying viscoelastic material, applicable to nen-flat
No. 4 {1 Kg also syrface having many indentations and protrusions, superior
TB1104 available) in heat resistance, water resistance, and oil resistance.
Three Bond 100 g Solvent-less type silicone-base sealant, applicable to high
No. 10 temperature areas. (-50 °C to 250)
TB1211
Three Bond 100 g Silicone-base, non-fluid type, thick application possible.
TB1212
2 | Adhesive Three Bond 200 g Prevention of loose bolts, gas leakage, and corrgsicon.
TB1401 Torgue required 1o leosen belt: 10 to 20% larger than
tightening torque.
Locktite 504g Excellent adhesive strength locks bolt semi-permanently,
SUPER
TB1324
3 | Sealtape 5 mround tape Sealing material for threaded parts of various pipes.
Ambient temperature range: -150° 1o 200°C (-238° 10
392°F)
4 | O-ring kit 21.9x2m:1 O-ring of any size can be prepared, whenever required.
D34x2m: 1 (Including adhesive, release agent, cutter, and jig)
@31x2m:1
@3.5x2m: 1
@5.7x2m:1
5 | EP lubricant Brand name 50q For assembly of engine cylinders, pistons, metals shafts,
(molybdenum (ILOWCOL etc.
disulfate) PASTE) Spray type facilitates application work,
Brand name 33049
(PASTE SPRAY)
Brand name 50g Prevention of seizure of threaded parts at high temperature.
(MOLYPASTE) Applicable to intake / exhaust valves (stem, guids, face).
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Sealants and Compounds

ENGINE

Features and application

No. ltems Usual Contents
& | Scale solvent Seale solvent 1 box

(dkgx4
removers)

Meutralizer 1 box

{eaustic soda) {(2kgx4
neutralizers)

pH test paper

» The scale solvent removes scale in a short time (1-10
hours).

+ Prepare water {seawater if possible) in an amount about
10 times the weight of the solvent. Mix the solvent with
water,

+ Just dipping disassembled part into removes scale.

To shorten removal time, stir remover mixture.

« |f cleaning performance drops, replace remover mixture
with new remover mixture,

» Neutralize uged mixture, and then digpose of it.

To judge cleaning performance of mixture, put pH test
paper into mixture. If test paper turns red, ramover
mixture ig still effective.

6 | Antifreeze

Add antirust to freshwater system at the cold areato engine
operate.

7 | Cleaning agent

* The cleaning agent removes even carbon adhering to
disassembled parts.

» |f a cleaning machine is used, prepars 4-6% mixturs at
60°-80°C {140°-1767) to ensure more effective cleaning.

8 | Cleaning agent for turbocharger

4L x4

18Lx1

15sets: 1,
500cc x 6

Special cleaning agent that requires no water, specially
designed for blower of turbocharger and intercooler.

NOTICE: It is recommended that liquid gasket

Three Bond® TB1212 be used for service work.

Befare providing service, observe the cautions
befow:

1. Build up each sealant bead equally.

2. For bolt holes, apply liquid gasket to the inside
surface of each hole.

3. Three Bond® TB1104 (Gray) or Three Bond®
TB1102 (Yellow) is used with a gasket. The use
of either of these sealant bonds without a
gasket alone is not effective.

4. If a gasket is used, do not use sealant TB1212

(Figure 5-1).

YANMAH, JH Series Service Manual
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L

Figure 5-1

1 — il Pan Mating Surface
2 —Insicde of Oil Pan

3 —Bead of TB1212

4 —Qutside

3)

BOREE LR ke
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ENGINE

Tests and Adjustments

TESTS AND ADJUSTMENTS

Test Compression

The compression tester is used to quickly and
simply check wear and damage primarily to the
cylinder head valves, but also to cylinders and
piston rings.

The results are intended only for comparison
between the cylinders. Lower compression in one
or more of the cylinders is a sign of abnormal wear
or damage. NOTICE: The battery must have an
adequate charge in order to carry out a reliable
compression test. If necessary, connect an
additional battery.

1. Turn engine over several times using the starter
motor to remove any loose debris in the
cylinders.

2. Turn engine with the starter motor until reading
on gauge stabilizes. Note the reading on the
gauge.

3. Reset gauge and repeat procedure with the
remaining cylinders.

4. Evaluate readings and assess if engine repair is
necessary. If one or more c¢ylinders have a
lower compression pressure, components such
as valves, cylinders and piston rings should be
inspected. awaiting test specs.

Specification

ktem Cylinder Compression Pressure
3JHEE 34+0.1MPa
4JHSE (493 £ 14.5 psi)
4JH4-TE
4JHA-HTE 2.2 +0.1 MPa
(464 +14.5 psi)

5-22

DISASSEMBLY

If the engine is to be completely disassembled,
perform the following preliminary steps:

1.

Disconnect battery cables at the battery. Always
disconnect negative (-) battery cable first.

Close all valves in fuel supply line.

Remove electrical connections, intake / exhaust
system connections, and fuel supply lines from
engine. Gap or plug all open fuel connections.

Drain engine coolant.

(a) Openthe seawater drain cock(s) to drainthe
seawater.

Note: Open the drain cock on the clutch cooler

for 4JH5E, 4JH4-TE and 4JH4-HTE.

(b) Open the three cocks for freshwater and
drain the freshwater.

Note: Only one drain cock is behind the belt

cover for 3JHSE and 4JHSE. Remove the
belt cover and open the drain cock.

JH Series Service Manual YANMAH.,
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Disassembly ENGINE

Model . Drain Cocks. Drain Cocks in Seawater line
in Freshwater line

3JH5E / 4JH5E 2 cocks 2 places {1 cock and a side cover of seawater pump)
(Figure 5-2), (Figure 5-3), (Figure 5-4), {Figure 5-5)

4JHA-TE/ 4JH4-HTE 3 cocks 3 places {1 cock, a side cover of seawater pump and 1 cock on
marine gear coolet}* (Figure 5-6), {Figure 5-7), {Figure 5-8),
(Figure 5-9)

* The marine gear coolers with a drain cock are as follows: 4JH5E: ZF30M, KM4A 1
3JH5E Engine 4JHSE Engine

(2) Gaol - LGR

Figure 5-2
Figure 5-4
1 —Coolant Pump
2 —Saawater Drain from Seawater Pump Cover 1 =Coolant Pump
3 —Coolant Drain Cock 2 —Seawater Drain from Seawater Pump Cover
4 —Coolant Tank {heat exchangsr) 3 —Coolant Tank (heat exchanger)

4 -=Coolant Drain Cock
5 —Flywheel Housing

Figure 5-3

1 = Flywheel Housing
2 =Coolant Drain Cock
3 - Stop Solencid

Figure 5-5

1 =Coolant Drain Cock
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ENGINE Disassembly

4JH4-TE Engine 4JH4-HTE Engine

Figure 5-6 Figure 5-8
1 —Coolant Tank {(heat exchanger) 1 —Coolant Tank (heat exchanger)
2 —Coolant Pump (freshwater) 2 —Coolant Pump (freshwater)
3 —Seawater Drain from Seawater Pump Cover 3 —Seawater Drain from Seawater Pump Cover
4 —Coolant Drain Cock (2 used) 4 —Coolant Drain Cock

§ —Intercooler
€ —Seawater Drain from Heat Exchanger

Figure 5-7
2 —Fuel Pump
3 —Seawater Drain Cock 1 —=Coolant Drain Cock
4 — Marine Gear Cooler 2 —Fuel Pump

3 —Seawater Drain Cock
4 —Marine Gear Cooler
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Disassembly

ENGINE

5. Remove the engine from the boat. Mount the
engine to a suitable engine repair stand having
adequate weight capacity.

6. Cap or plug all openings to prevent
contamination.

7. Remove the starting motor from the flywheel
housing (Figure 5-10).

Figure 5-10

1 —Starting Motor
2 —Flywheel Housing

8. Loosen the alternator adjuster bolt and remove
the V-belt.

9. Remove the adjuster from the freshwater pump,
and remove the alternator from the gear case
{with spacer) (Figure 5-11).

11.

Figure 5-11
1 - Alternator Adjust Bolt
2 —V-belt
3 —Adjuster

4 —Freshwater Pump

5 —Alernator

6 —Gear Case

7 —With Distance Piece

10. Clean engine by washing with solvent, air or

steam cleaning. NOTICE. Ensure foreign matter
or fluids do not contaminate the engine, fuel
system or electrical componentis.

Remove the fuel pipes (fuel filter-fuel feed
pump, fuel filter-fuel injection pump and fuel
nozzle-fuel filter).

12. Remove the fuel filter (Figure 5-12, (2)) and

YANMAH, JH Series Service Manual

(Figure 5-13).
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ENGINE Disassembly

4JHS5E Engine Shown 3JH5E and 4JH5E Engines Shown

Figure 5-14
Figure 5-12
1 —Intake Silencer
1 —Fusl Injactor 2 —Broather Hose
2 —Fuel Filter _ o
3 — Header {fusl filtar) 4JH4-TE Engine Shown (4JH4-HTE Engine is
4 - Electric Fuel Fesed Pump Similar)

5 —Fuel Injection Pump

4JH4-TE and 4JH4-HTE Engines Shown

H e ‘. B . : H T
(@) 0004494 Figure 5-15
Figure 5-13 1 —Intake Silencer
1 —Priming Pump 2 —Breather Hose
2 —Air Bleed Screw 15. Remove cooling system components from

3 =From Fuel Tank
4 -To Fuel Injection Pump

13. Remove the breather hose attached to the
intake silencer.

14. Remove the intake silencer.

engine.

16. Remove the seawater hose connecting the heat
exchanger and the mixing elbow.
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Disassembly ENGINE

17. Remove the mixing elbow from the exhaust 18. Remove the turbocharger (only for 4JH4-TE
manifold for 3JHSE and 4JH5E (Figure 5-16) or and 4JH4-HTE):
4JH4-HTE (Figure 5-17). intercooler, intake manifold} (Figure 5-18)

and (Figure 5-19).

3JHS5E and 4JH5E Engines Shown

Figure 5-18

1 —Intake Pipe

2 —Rubber Hose for Breather
. 3 —Intake Silencer

Figure 5-16 4 —Turbocharger

1 =Mixing Elbow

2 —Rubber Hose

3 —Heat Exchanger
4 - Exhaust Manifold

4.JH4-TE and 4JH4HTE Engines Shown

Figure 5-19

1 —Intake Pipe

2 —Rubber Hose for Breather
3 —Intake Silencer

4 =Turbocharger

Figure 517 (b)Y Remove the lubricating ail line from the
1 —Mixing Elbow turbine.
: _¥u,?,be:1Hose (c) Remove the oil return line from turbine
= Turbocharger . )
4 - Option (Figure 5-20).
YANMAH, JH Series Service Manual 5.7
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ENGINE Disassembly

(b) Remove the freshwater pipe (freshwater
pump, heat exchanger, exhaust manifold,
freshwater pump}.

{c) Remove the freshwater pipe (cylinder block,
lubricating ¢il cooler, lubricating oil cooler,
freshwater pumpy).

3JH5E and 4JH5E Freshwater System

Figure 5-20
1 = 0il Return Line
(d) Remove the turbine.

19. Remove the intercooler (only for 4JH4-HTE)
(Figure 5-21):

{a) Remove the seawater hoses (Heat
exchanger, intercoadler, lubricating oil
cooler).

{b) Remove the intercooler.

Figure 5-22

1 —Heat Exchanger

2 —Exhaust Manifold

3 —Freshwater Pump

4 —=From Lubricating Qil Cooler

Figure 5-21

1 —Intercooler
2 —Seawater Hose
20. Remove the coolant pipe (seawater /
freshwater) (Figure 5-22) through
(Figure 5-25):

(a) Remove the seawater pipe (seawater pump,
heat exchanger).
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Disassembly ENGINE
3JHSE and 4JH5E Seawater System 4JHA4-TE and 4JH4-HTE Freshwater System

Figure 5-23

1 —Mixing Elbow
2 —Heat Exchangetr
3 —geawater rl.llmp
4 —Seawater Inlet ,

Figure 5-24

1 —Heat Exchanger

2 =Exhaust Manifold

3 —Freshwater Pump

4 =Fuel Injection Pump

5§ —Turbocharger Freshwater Inlet
& —Turbocharger Freshwater Outlet
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ENGINE Disassembly

4JH4-TE and 4JH4-HTE Seawater System 3JH5E and 4JH5E Engines

Figure 5-26

1 —Seawater Pump
2 —Pump Drive Gear
3 —Gear Case

4JH4-TE and 4JH4-HTE Engines

Figure 5-25

1 —Mixing Elbow
2 —Heat Exchanger
3 —Seawater Pump
4 —Seawater Inlet

21. Remove the heat exchanger and gasket
packing {Figure 5-25).

22. Remove the seawater pump from the gear case
(Figure 5-26) and (Figure 5-27).

Figure 5-27

1 —Seawater Pump
2 —Pump Drive Gear
3 —Gear Case Cover
4 —Gear Case
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Disassembly ENGINE

23. Remove the lubricating oil filter (Figure 5-28). (c) Remove the lubricating oil cooler nut and
lubricating oil cooler.

(d) Loosen the bolts for the filter bracket and
remove the filter bracket.

25. Remove the lubricating oil dipstick and guide
(Figure 5-30).

Figure 5-28

1 — Lubricating Qil Filter
2 —Filter Wrench

24. The lubricating oil cooler is located between the
lubricating oil filter and the oil filter bracket,
which is mounted on the cylinder block. The
lubricating oil is cooled by fresh water
(Figure 5-29):

(a) Remove the freshwater pipe (cylinder block,
lubricating oil cooler, lubricating il cooler Figure 5-30
outlet).

(b) Remove the lubricating oil filter from the ! :Lybn!:atlng.ou Level Gauge
o . 2 =Dipstick Guide
lubricating oil cooler. NOTICE: Do not use 26. Drain endine oil into a suitable containe
an adjustable wrench or other open-end tool - rain engine ot | uttable container.
as there is a risk of damaging the filter. NOTICE: ALWAYS be environmentally
responsible.

{a) Remove the pipe coupling balt, which holds
the lubricating oil dipstick guide, and drain
the lubricating oil from the engine.

Note: For easier draining, remove the oil filler
cap (yellow) at the top of the rocker arm
cover.

3JHSE and 4JHSE:

If the qil filler cap is installed while
draining the qil, the oil cap rubber
diaphragm may be damaged dueto a
vacuum being created while draining.

{b} Remove the drain plug on the lower part of
the case and drain the lubricating oil from

Figure 5-29 the marine gearbox.
1 — Lubricating Oil Cooler Note: When using a lubricating oil supply /
2 -Freshwater Pipes discharge pump, place the intake hose in
3 :E‘;gﬂg?““ﬂ Ol Filter the dipstick guide for the engine or in the
§ — Lubricating Oil Cooler Nut oil hole on top of the marine gear case.

6 —Bolt for Filter Bracket
7 —Filter Bracket
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ENGINE Disassembly

3JHS5E Engine Shown 4JH5E Engine Shown

i LA DY H)

Figure 5-33
Figure 5-31 1 —Fuel Injection Line
1 —Oil Filler Cap 2 —Fuel Injection Nozzle
2 — Lubricating Oil Dipstick 3 —Fuel Return Line
3 —Drain Plug 4 —Fuel Injection Pump
27. Remove the fuel injection line (Figure 5-32) 4JHA4-TE / 4JHA-HTE Engines Shown

through (Figure 5-34).
(a) Remove the fuel injection line retainer.

(b) Loosen the cap nuts on both ends of the fuel
injection line and remove fuel injection line.

(c) Remove the fuel return line.
3JH5E Engine Shown

2)

Figure 5-34

1 =Fuel Injection Pump
2 =Fuel Injection Line

3 —Line Seal

4 =Fuel Injection Nozzle
1 —Fuel Injection Line 5 —Fuel Return Line

2 —Fuel Injection Line Retainer 28. Remove the intake manifold and gasket.

3 —Fuel Injection Nozzle 29. Remove the freshwater pump and gasket from

4 —Clamp : : }
& —Fuel Return Line the cylinder head (Figure 5-35).

6 —Fuel Injection Pump
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Disassembly ENGINE

3JHS5E Engine Shown Note: If the fuel nozzle protector stays in the
cylinder head, make a note of the
cylinder number and be sure to remove it
when disassembling the cylinder head.

4JH4-TE and 4JH4-HTE (4-valve head)

{a) Remove the pipe seals from rocker arm
cover. Insert a flat-bladed screwdriver into
the slotted part of the rocker arm cover and
remove it. Remove the rocker arm cover
after removing the pipe seals (Figure 5-37).

Figure 5-35

1 - Cylinder Head
2 —Gasket
3 — Freshwater Pump
4 —0O-Ring
30. Remove the fuel injection nozzles:

3JH5E and 4JH5E (2-valve head)

Remove the bolt for the fuel nozzle retainer, and
pull out the fuel nozzle retainer and fuel injection
nozzle (Figure 5-36). 1 =Slit

2 -Line Seal

3 —Screwdriver

4 —=Cap Nut of Fuel Injection Line

Figure 5-37

NOTICE: The fuel nozzles are held captive by
the pipe seals. The pipe seals will be damaged
if the rocker arm cover is removed with a pipe
seal atfached fo the rocker arm cover.

(b) Loosen the bolts on the fuel injection nozzle
retainers and extract the fuel injection
nozzles (Figure 5-38).

Figure 5-36

1 —Fuel Injection Nozzle

2 _Bolt Figure 5-38
3 —Washer

4 —Fuel Nozzle Retainer
5 —Fuel Nozzle Protector
6 —Fuel Injection Seat

7 —Cylinder Head
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ENGINE

Disassembly

Note:

+» If nozzle seatis leftin the cylinder head, extract
the nozzle seat after removing the cylinder
head from cylinder block.

» When extracting a fuel injection nozzle, replace
the used nozzle protector with a new one.
31. Remove the fuel injection pump:

{a} Loosen the nut on the fuel pump drive gear,
and pull out the fuel pump drive gear with an
extraction tool.

Figure 5-39

1 =Pump Flange Bolt

2 —Extraction Tool

3 - Spring Washer

4 = Pump Drive Gear Nut
5 —=Fuel Pump Drive Gear

(b} Remove the fuel injection pump and O-ting
from the gear case flange (3JH4E and
4JH4AE).

(¢) Remove the fuel injection pump and O-ring
from the VE pump bracket, which is fixed to
the gear case flange (4JH4-TE and
AJH4-HTE).

5-34

3JH5E Engine Shown

Figure 5-40

1 —Fuel Injection Pump

2 —Fuel Pump Drive Gear
3 —Pump Flange Bolt

4 —Spring Washer

& —Pump Drive Gear Nut

NOTICE: Never disassemble pump drive gear
and fuel pump flange.

32. Remove the rocker arm shaft assembly:
(a) Remove the rocker arm cover.

(b) Remove the bolts for the rocker arm shaft
support, and remove the entire rocker am
shaft assembly.

() Pull out the push rods.

33. Remove the cylinder head:
Loosen the cylinder head bolts with a torque
wrench, and remove the cylinder head.

Note:

(a) Loosen the cylinder head bolts in two steps
in the illustrated order (Figure 5-41) and
(Figure 5-42).

(b) Place the cylinder head on cardboard to
prevent the combustion surface from being
damaged.

(c) Remove the cylinder head gasket.

JH Series Service Manual YANMAH.,
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Disassembly

ENGINE

3-Cylinder Head Bolt Disassembly Order

Figure 5-41

1 =Gear Case Side
2 =Fuel Injection Pump Side

4-Cylinder Head Bolt Disassembly Order

Figure 5-42
1 —Gear Case Side
2 —Fuel Injection Pump Side

34. Loosen the bolts for the clutch case flange, and
remove the marine gear.

35. Loosen the flywheel bolts and remove the
flywheel (Figure 5-43).

Figure 5-43

1 - Flywheel Housing
2 —Flywheel
3 —Flywheel Bolts

YANMAH, JH Series Service Manual

Note: Be careful not to scratch the ring gear.
Loosen some of the bolts on the flywheel
housing which attach to the oil pan
spacer in preparation for the next
disassembly step.

36. Turn the engine over:

(a) Place a wood block of appropriate size on
the floor, and stand the engine on the
flywheel housing (Figure 5-44).

Figure 5-44

(b) Remove the engine mounting feet.

37. Loosen the nut holding the crankshaft V-pulley
and remove the crankshaft V-pulley
(Figure 5-45, (1)) with an extraction tool. When
loosening the nut holding the V-pulley, be sure
to use the correct tool to prevent rotation of the
crankshaft,

Figure 5-45
1 —Crankshaft V-Pulley

38. Remove the oil pan and spacer (Figure 5-46).
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ENGINE Disassembly

Note: Some bolts of flywheel housing side 4JHA4-TE and 4JH4-HTE Engines Shown
should be loosened before removing the
spacer.

3JHS5E Engine Shown (4JH5E Engine is Similar)

MERTRNY

Figure 5-47

1 —Gear Case
2 —Lubricating Qil Pump

42. Loosen the three bolts holding the idle gear and
pull out the idler gear and shaft (Figure 5-48).

(1) (2)

Figure 5-46

1 —Gear Case
2 — Lubricating Oil Inlst Line
3 - 0il Pan Spacer

L —

—Oil Pump Assem .

oGSl P Y Figure 5-48
7 —Gasket 1 —Camshaft Gear

39. Remove the lubricating oil inlet line 2 —Camshaft Assembly
(Figure 5-46, (2)) and gasket 3 —ldler Gear

(Figure 5-46, (7)).

40. Loosen the bolts, and remove the gear case
cover from the gear case.

41. Remove the lubricating oil pump from the gear
case flange (Figure 5-47).
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Disassembly

ENGINE

43. Remove the camshaft (Figure 5-49):

Figure 5-49

{(a) Push up tappet by turning a camshaft to
remove it from the cylinder block easily.

(b) Loosen the thrust metal baolts through the
holes of the camshaft gear, and remove.

(c) Pull out the camshaft gear and camshaft
assembly from the cylinder block.

Note: The camshaft gear and camshaft are
shrink-fitted. They must be heated 1o
180° to 200°C (356° to 392°F) fo
disassemble.

44, Remove the pistons and connecting rods
(Figure 5-50).

Figure 5-50

1 - Piston Connecting Rod
2 — Connecting Rod

YANMAH, JH Series Service Manual

(a) Loosen the rod bolts and remove the large
end cap.

(b) Push the connecting rod and pull out the
piston and connecting rod assembly.

45. Remove the gear case from the cylinder block
(Figure 5-51).

Figure 5-51

1 —-Liquid Gasket
2 —Gear Case
3 —Knock Pin
4 —0O-Ring
46. Remove the O-rings from the lubricating oil
passage (Figure 5-51).

Note:
* When mounting the gear case, match up the
two knock pins for cylinder block.

+ Coat the O-rings for the cylinder block
lubricating oil passage with grease to maintain
alignment when assembiling.

47. Loosen but do not remove the main bearing
bolts.

48. Turn the engine over, with the cylinder head
mounting sutface facing down (Figure 5-52).
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ENGINE Disassembly

Figure 5-54

1 —Lower Main Bearing

; 2 —0il Hole
Figure 5-52 3 —Upper Main Bearing
Note: Make sure that the cylinder head 4 —Thrust Bearing
positioning pins on the cylinder block do 5 —Main Bearing Cap (base)
not come in contact with the wood block. & —Groove

49. Remove the flywheel housing and oil seal case 52. Remove the crankshatt (Figure 5-5).

from the cylinder block. Note:
50. Remove the main bearing bolts (Figure 5-53). + The thrust bearing (upper) is mounted to the
standard main bearing.
() (2) « Remove the main bearing (upper) from the

cylinder block,

Figure 5-53

1 — Main Bearing Cap (base}
2 — Main Bearing Cap
3 — Main Bearing Bolt
51. Remove the main bearing cap and lower main
bearing (Figure 5-54).

Note: The thrust bearing {lower) is mounted to
the main bearing cap base.
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Disassembly ENGINE

Figure 5-55

53. Remove the tappets from the tappet holes in
the cylinder block (Figure 5-586).

Figure 5-56
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ENGINE

Inspection

INSPECTION

Cylinder Block

The c¢ylinder block is a light alloy casting machined
with functionally designed ribs and support
structures. The sidewalls are shaped to maximize
rigidity, strength and quiet operation.

Figure 5-57

1 —Camshaft Hole Cap Plug 50 mm (1.97 in.)
2 —=Cap Plug 30 mm (1.18 in.)
3 —Main Galley Cap Plug 12 mm (0.47 in.)

Inspecting the Cylinder Block

Perform a visual inspection for cracks on engines
that have been exposed to freezing temperatures,
overturnad or have otherwise been subjected to
undue stress. Perform a dye penetrant inspection
on any suspected cracks. Replace the cylinder
block if a crack is not repairable.

Inspecting Qil Passages and Cap Plugs

Clear all oil passages of any obstructions and
ensure all cap plugs are secure.

Dye Penetrant Inspection Kit

Component Quantity
Penetrant 1
Developer 2
Cleaner 3

Figure 5-58

Dye Penetrant Inspection Procedure

The dye penetrant kit consists of an aerosol
cleaner, penetrant and developer.

Note: Always read the instructions included
with your dye penetrant kit before use.

1. Clean the area to be inspected.

2. Spray the cleaner directly on the surface to
soften heavily sciled areas or wipe the area
with a cloth moistened with cleaner.

3. When the surface is clean and dry, spray the
penetrant on the suspect area so that it is
completely covered and the penetrant liquid
shows a smooth surface tension. Use enough
penetrant to maintain a wet appearance for at
least 10 to 15 seconds, Do not disturb for § to
10 minutes,

4. Spray the developer on a clean shop towel and
remove any excess dye penetrant. Spray a
uniform thin film of developer on the remaining
penetrant and allow to develop for several
minutes. Cracks will appear as red dots or a
continuos red line on the surface being
inspected.

5. When finished, clean the surface with the
cleaner.
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Inspection

ENGINE

Replacement of Cup Plugs

[=0 e

1 -Remove foreign
materials with a
screwdriver or saw
blads.

Sljsp Description Procedure Tool of Material Used
1 Clean and remove glue from the hole into which the cap Screwdriver or saw bladse
plug is to be driven. Thinner
{Remove scala and sealing material previously applied.)
(1)

hammer.

\

SENdFI-0TR

A
2-3 mm (0.08-0.12in.)

*Using the special tool, drive the cup plug so that the edge
of the plug is 2 mm (0.0787 in) helow the cylinder surface,

2 | Remove grease from the cap plug. Visually check the nick Thinner
around the plug.
3 Apply Three Bond Mo. 4 to the seat surface where the plug | Apply over the whole Three Bond No. 4
is to be driven in, outside of the plug,
4 | Insert the plug into the hola. Insertthe plugsothat it sits )
correctly.
5 | Place a driving tool on the cap plug and drive it in using a | Drive inthe plug parallelto | « Driving tool

the seating surface. + Hammer
1
]
- a
L
i
A [ B -
-
A B
3mm{0.12in.}) | 100 mm({3.94 in.)
Plug Diameter d D
12 mm 11.9-120 mm 20 mm
{0.47 in.) (0.469-0.472 in) {0.72in.)
25 mm 24,9-25.0 mm 35 mm
(0.28 in.) {0.280-0.284 in ) {1.38in.)
30 mm 29.9-30.0 mm 40 mm
{1.18in.) {1.178-1.181 in.) {1.57in.)
45 mm 44.9-45.0 mm 55 mm
{177 in.) (1.768-1.772 in) {217 in.)
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ENGINE

Inspection

Cylinder Bore Measurements

Clean the mating surface of the cylinder head, the
cylinder bores and all oil passages. Check the
following items after removing any carbon deposits
and / or gasket material residue.

+ Check for any discoloration or cracks. If a crack is
suspected, perform a dye penetrant inspection.
Clean and clear all il passages.

AT 3T =007

Figure 5-59

* Measure cylinder bore dimensions and compare
measurements with allowable limits. Ingpect
cylinder bore(s) for physical damage and
out-of-round conditions.

* Measure at 20 mm (0.8 in.) below the top of the
cylinder bore (Figure 5-60, (a)).

+ Measure at the center of piston travel
(Figure 5-60, (b)).

+ Measure at 20 mm (0.8 in.) from the bottom of the
skirt in both directions (Figure 5-60, {(A), {B}).

Figure 5-60

1 —Measure at 90° angles {A and B} at depths a,
b and c.

5-42

Measuring Cylinder Bore for Out-of-Round:

Use a Dial Bore Gauge to measure the cylinder
bore diameters. Measure the cylinder bore twice at
right angles at position A and B, shown in

(Figure 5-60).

* First two measurements, at position
(Figure 5-60, (a)) at the top of the cylinder bore.

» Second two measurements, at position
{Figure 5-60, {b})} in the middle of the cylinder bore.

+ Third two measurements, at position
(Figure 5-60, (c}) at the bottom of the piston ring
travel in the cylinder bore.

This produces six different measurement values.
Calculate the average value of all these
measurements for each cylinder bore and compare
with the Out-of-Round specifications listed below.

Measuring Cylinder Bore Diameters:

Measure the cylinder bore diameters as described
above and compare values with wear limits stated
below.

Item Standard Limit

CylinderBore | 3JHSE 88.0-88.030 mm | 88.200 mm
Diameter 4JH5E (3.465-3.466in.) | (3.4721in)

4JH4-TE 84.0-84.030 mm | 84.200 mm

4JH4-HTE |{3.307-3.308in.) | (3.315in.)

Cylinder Qut-of-Round 0.0t mmerless | 0.03 mm
{0.0004 in.) {0.00121in.)

Cylinder Head

The cylinder head can be designed with three or
four cylinder bores. Valve seats are treated with a
special stellite alloy for superior resistance to heat
and wear. The intake / exhaust valves are cooled
with internal circulating walter.

General Guidelines

NOTICE: identify all parts and their location using
an appropriate method. It is important that all paris
are returned to the same position during the
reassembly process.

Note: Record all measurements taken during
disassembly and inspection.

JH Series Service Manual YANMAH.,
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3JHS5E and 4JH5E Engines Shown

1 — Rocker Arm Cover

2 —Rocker Arm Support

3 —Rocker Arm

4 —Rocker Arm Spring (2-valve)
5 —Rocker Arm Shaft

6 —Valve Cap (2-valve)

7 —Cofter

YANMAH, JH Series Service Manual

Figure 5-61

8 —Spring Retainer
9 —Valve Spring
10-Stem Seal

11 -Valve Guide
12-Cylinder Head
13 -Intake Valve
14-Exhaust Valve

@ 2008 Yanmar Manne International



ENGINE Inspection

4JH4-TE and 4JH4-HTE Engines Shown

' (1 1 ) #E0-353019

Figure 5-62
1 —Rocker Arm Cover 8 —Stem Seal
2 — Rocker Arm Support 9 —Valve Guide
3 —Rocker Arm 10-Cylinder Head
4 —Rocker Arm Shaft 11 —Intake Valve
5 —Cotter 12-Exbaust Valve
6 —Spring Retainer 13- Adjusting Bolt (4-valve)
7 —Valve Spring 14—Valve Bridge (4-valve)
5-44 JH Series Service Manual YANMAH.;
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Cylinder Head Inspection

Clean all gasket material, sealant and carbon from
components. Use a suitable solvent and a
soft-bristle brush to ¢clean parts.

Visually inspect parts. Replace any parts that are
obviously discolored, heavily pitted or otherwise
damaged. Discard any part that does not meet its
specified limit. WARNING! Exposure Hazard.
Always read and follow safety-related
precautions found on comtainers of hazardous
substances like parts cleaners, primers,
sealants and sealant removers.

NOTICE: Mark all valve train components so they
can be installed in their original locations.

Note: Record all measurements taken during
inspection.

The cylinder head is subjected to very severe
operalting conditions with repeated high pressure,
high temperature and cooling. Thoroughly remove
all the carbon and dirt after disassembly and
caretfully inspect all parts.

Distortion of the combustion surface:

Carefully check for cylinder head distortion as this
leads to gasket damage and compression leaks.

+ Clean the cylinder head surface.

+» Place a straightedge along each of the four
sides and each diagonal. Measure the
clearance between the straightedge and
combustion surface with a feeler gauge
(Figure 5-63).

YANMAH, JH Series Service Manual

Figure 5-63
ltem Standard Wear Limit
Cylinder Head Q.05 or less mm 0.15 mm
Distortion (0.002 or less in.} | {0.0058in.)

+ Check for cracks in the combustion surface.
Remove the fuel injection nozzle, intake / exhaust
valve and clean the combustion surface. Check
for discoloration or distortion and conduct a dye
penetrant inspection to check for any cracks
(Figure 5-64).

Figure 5-64

5-45
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ENGINE Inspection
+ Check the intake / exhaust valve seats. Check the

surface and width of the valve seats. If they are

too wide, or if the surfaces are rough, carrect to

the following standards (Figure 5-65):

Figure 5-66

Figure 5-65
Seat Angle Intake 120°
Exhaust ap*
Standard Limit
Seat Width | Intake 1.07-1.24 mm 1.74 mm
{0.042-0.048 in.) | {0.069 in.}
Exhaust 1.24-1.45 mm 1.94 mm
{0.049-0.057 in.) | (0.076 in.)

Valve Seat Correction Procedure

The most common method for correcting
unavenness of the seat surface with a seat grinder

is as follows:

» Use a seat grinder to make the surface even.

As the valve seat width will be enlarged, first use
a 70° grinder, then grind the seat to the standard
dimension with a 15° grinder (Figure 5-66} and

(Figure 5-67).

5-46

Figure 5-67

1 —Valve Seat
2 —Seat Width

Note: When valve seat adjustment is

necessary, be sure to check the valve
and valve guide. If the clearance
exceeds the tolerance, replace the valve
or the valve guide, and then grind the

seat.

+ Knead valve compound with oil and finish the
valve seat with a lapping tool.

JH Series Service Manual YANMAH.,
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+ Final finishing should be done with oil only.

» Use a rubber cap type lapping tool for cylinders
without a lapping tool groove with il only
(Figure 5-68).

[l B S LS

Figure 5-68

Note: Glean the valve and cylinder head with
light il or the equivalent after valve seat
finishing is completed and make sure
that there are no grindings remaining.

Insert adjusting shims between the valve spring
and cylinder head when seats have been
refinishing with a seat grinder.

Measure valve distortion after valve seat refinishing
has been completed, and replace the valve and
valve seat if it exceeds the tolerance. NOTICE: Any
part which is found defective as a resuit of
inspection or any part whose measured value does
not satisfy the standard or limit must be replaced.

Inspecting Intake / Exhaust Valves and
Valve Guides

Wearing and corrosion of valve stem

* Replace the valve stem is excessively worn or
corroded (Figure 5-69) and (Figure 5-70).

YANMAH, JH Series Service Manual

A B
40 mm {1.57in.) 50 {1.87 in.)

Figure 5-69

Figure 5-70
Model | Valve Stem Standard Limit
0.D.
3JHSE Intake 7.055-7975mm | 7.90 mm
4JHSE {0.3132-0.31401in.) | {0.311in.)
Exhaust 7.955-7. 970 mm 7.90 mm

(0.3132-0.3138in.) | (0.211 in.)

5.960-5.975 mm | 5.90 mm
(0.2346-0.2352 in.} | (0.232 in.)

5.945-5960 mm | 5.90 mm
{0.2341-0.2346 in) | (0.232in.)

4JH4-TE Intake
4JH4-HTE

Exhaust

+ Inspection of valve seat wear and contact
surface: Inspect for valve seat scratches and
excessive wear, Check to make sure the contact
surface is normal. The seat angle must be
checked and adjusted if the valve seat contact
surface is much smaller than the width of the
valve seat.

Note: Keep in mind the fact that the intake and
discharge valve have different diameters.

+ Over long periods of use and repeated lapping,
combustion efficiency may drop. Measure the
sinking distance and replace the valve and valve
seat if the valve sink exceeds the tolerance.

5-47
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{1 Standard Limit
‘ 4JH4- | Valve Intake | 6.000-6015mm | 6.1 mm
TE/ |Guide {0.2362- (0.240
4JH4- (LD, 0.2368 in.) in.)
HTE Exhaust | 6.000-6.015 mm | 6.1 mm
{0.2362- (0.240
0.2368 in.) in.}
. Clearance | Intake | 0.025-0.055 mm | 0,16 mm
Figure 5-71 {0.0010- (0.0063
1 =Sink 0.0022 in.) in.)
2 —Cylinder Head Exhaust | 0.040-0.070 mm | 0.18 mm
{0.0016- (0.0063
0.0028 in.) in.)

Figure 5-72

1 —Depth Micrometer

ltem Standard Limit
Valve Sink 0.30-0.50 mm 0.8 mm
(0.012-0.020 in.) (0.031in.)

+ Measure inside diameter of valve guide.
Measure the inside diameter of the valve guide
and replace it if it exceeds the wear limit.

Standard Limit
3JH5E | Valve Intake [8.010-6.025 mm | 8.2 mm
4JH5E | Guide {0.3154- (0,323
1.D. 0.3159in.} in.}
Exhaust | 8.015-8.030 mm | 8.2 mm
0.3156- (0.323
0.3161in.) in.}
Clearance | Intake |0.035-0.070 mm | 0.18 mm
(0.0014- (0.007
0.0028 in.) in.}
Exhaust | 0.045-0.075 mm | 0.18 mm
{.0018- (0.007
0.0030 in.) in.)
5-48

Note: The inside diameter standard
dimensions assume a pressure fit.

Replace the Valve Guide

» Use a valve guide extraction tool and extract the
valve guide from the cylinder head.

+ Putliquid nitrogen or ether (or alcohol) with dry
ice added in a container and put the valve guide
for replacement in it for cooling. Then insert it in
by a valve guide inserting tool and a mallet.
WARNING! Exposure Hazard. Do not touch
the cooled valve guide with bare hands to
avoid skin damage.

+ Check the inside diameter and finish to the
standard inside diameter as required with a
reamer (Figure 5-73) and (Figure 5-74).

L
. -2} )
— |
_\ NIRRT
Figure 5-73
1 -Tool
2 —Valve Guide

3 —Cylinder Head

JH Series Service Manual YANMAH.,
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Figure 5-74

1 =Tool

Valve Guide Projection

Check the projection from the cylinder head

(Figure 5-75, (4)).

Valve Guide Projection

Valve Stem Seals

The valve stem seals on the intake/exhaust valve
guides cannot be reused once they are removed.

Be sure 10 replace them.

Install the valve stem seal to the valve guide by

using a tool.

The stem seal projection is as follows. The
clearance between the stem seal and the upper
surface of valve guide is around 0.2 mm t0 0.8 mm
(0.008 to 0.03 in.) {Figure 5-76).

Valve Stem Seal Projection

3JH5E / 4JH5E 190 /-0.3 mm
(0.749/-0.012 in))

4JH4-TE / 4JH4-HTE 1020/-03 mm
(0.788/-0.012 in)

4
3JHSE / 4JH5E 150/-0.3 mm ‘{/ )
(0.591/-0.012in.) /g
4JH4-TE / 4JH4-HTE 8.50/-03mm .
(0.335/-0.012in.)
| | ()
=il 2
- // 2
i | | 1T _®
ﬂ !y ) GrrordrTE
) L m Figure 5:76
Iy | (2}
| | p 1 —Stem Seal
! 7 1 2 —Valve Guide
/ 7 3 —Cylinder Head
7 / 4 —Valve Stoem Seal Insserting Tool
(5} 4 The intake valve guide and exhaust valve guide are
b1ioss ooz of different dimensions. The stem seal is marked by
Figure 5-75 color for the distinction.
1 —Stem Sea!l Model Intake Exhaust
g ‘gﬂ‘;?aﬁzfe 3JH5E / 4JH5E No mark | Yellow
4 _valve Gl.lide Pl‘OiectiOI'l 4JH4-TE / 4JH4-HTE White Black
5 — Stem Seal Projection
YA NMAH, JH Series Service Manual 5-49
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ENGINE Inspection
When assembling t.he il}take'f exh'aust valves, apply torn 3JHBE 7 3JHGE AJHATE ] AJRAHTE
a;w adgq'uatelquarrtl’tlty ot engine oil on the valve Valve Spring | Standard | Limt | Standard | Limit
slem belore Insering. Fres Lenath A 444 mm | 43.0mm | 37.4mm | 36.9 mm

. 9 a.75in) | (1.89in) | (147in) | (14500,
Valve Springs

: . Inclination B 11 mm - 1.0 mm

» Check the spring for scratches or corrosion. (0.043in.) {0,089 in.)

* Measure the free length of the spring
(Figure 5-77).

IR LN

Figure 5-77

» Measure inclination {(Figure 5-78, (1)) and
(Figure 5-79).

Su1g10-01X

Figure 5-78

1 —Inclination
2 —Free Longth

nmnas11-nng

Figure 5-79

* Measure spring tension.

5-50

» Assemble valve springs. The side with the
smaller pitch {painted yellow) should face down
(cylinder head).

Note: The pitch of the valve spring is not even.
The side with the smaller pitch (yellow)
should face down {cylinder head) when
assembled (Figure 5-80).

4
(2) ELLEE- e R g
Figure 5-80

1 —Up Side
2 —Down Side
3 —Small Pitch Side (yellow)

+ Inspecttheinside face of the spring retainer,
the outside surface of the spring cotter, the
contact area of the spring cotter inside surface
and the notch in the head of the valve stem.
Replace the spring retainer and spring cotter
when the contact areais less than 70%, or
when the spring cotter has been recessed
because of wear.

Cylinder Head Assembly

Partially tighten the bolts in the specified order and
then tighten to the specified torque, being careful
that the head does not get distorted.

(a) Clean out the cylinder head bolt holes.

{b) Check for foreign matter on the cylinder
head surface where it comes in contact with
the block,

JH Series Service Manual YANMAH.,

@ 2008 Yanmar Manne International



Inspection

ENGINE

(¢) Coat the head bolt threads and nut seats
with lubricating oil.

(d) Use the positioning pins to line up the head
gasket with the cylinder block.

(e) Match up the cylinder head with the head
gasket and mount.

Figure 5-81 shows assembly head bolt
tightening order for 3-cylinder head of
3JHSE and 4-cylinder head of 4JHSE,
4JH4-TE and 4JH4-HTE.

1o
P
SR a2
(el @
%]

o

z _©
N

N o
HOMOMOMeX 1L
@ @& O BN B

Figure 5-81

1 —Camshaft Side
2 —Gear Case Side

First Second
Cylinder Head 44-54 N-m 85.2-91.2N-m
Bolt Tightening (32-40 Ib-t) {62.9-67.3 Ib-it)
Torque

YANMAH, JH Series Service Manual

Measuring Top Clearance

1. Place a high-quality fuse (1.0 mm [0.04 in.)
diameter, 10 mm [0.39 in.]long} in three
positions on the flat part of the piston head.

2. Assemble the cylinder head gasket and the
cylinder head. Tighten the bolts in the specified
order to the specified torque.

3. Turn the crankshaft, in the direction of engine
revolution, and press the fuse against the piston
until it breaks.

4. Remove the cylinder head. Remove the broken
fuse.

5. Measure the three positions where each fuse is
broken and calculate the average
(Figure 5-82).

Figure 5-82

1 —Fuse Wire
2 —Micrometer

0.68-0.80 mm

Top Clearance (0.027-0.031 in.)

5-61
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Intake / Exhaust Rocker Arms

The wear of rocker arms and rocker arm bushings
may change opening / closing timing of the valve,
and may in turn affect the engine performance
according to the extent of the change.

Rocker arm shaft and rocker arm bushing:

Measure the outer diameter of the shaft and the
inner diameter of the V-ring, and replace if wear
exceeds the limit (Figure 5-83).

H1Lids - HNE

Figure 5-83
ltem Standard Limit
Intake / Exhaust 16.000-16.020 mm 16.090 mm
Rocker Arm (0.6299-0.6307 in.) | {(0.6335in.)
Bushing 1.D,

Intake / Exhaust 15.966-15.984 mm 15.955 mm
Rocker Arm Shaft | (0.6288-0.6293 in.) | (0.8281in.)
c.D.

Rocker Arm Shaft 0.018-0.054 mm 0.140 mm
and Bushing (0.0006-0.0021 in.} | (0.0055in.)
Clearance at

Assembly

Replace the rocker arm bushing if it moves and
replace the entire rocker arm if there is no
tightening clearance.

+ Check the rocker arm spring and replace it if it is
corroded or worn.

+ Inspect the contact surface of the rocker arm and
replace it if there is abnormal wear or flaking.

5-52

Valve Clearance Adjustment

+ Make adjustments when the engine is cool. See
page 5-82.

0.15-0.25 mm
(0.0059-0.0008 in.}

Intake / Exhaust Valve
Clearance

+ Check the valve timing. Be sure that the opening
and closing angles for both the intake and the
exhaust valves are checked when the timing gear
is disassembled (the gauge on the flywheel can
be read). All JH series engines use the same
valve timing procedure (Figure 5-84).

Intake Valve Open bTDC 10°-20°
Intake Valve Closed aBDC 40°-50°
Exhaust Valve Open LBDC 51°-61°
Exhaust Valve Closed alDC 13°-23¢
{1
3 130
S IR
{4) (3)
- 6\"
40 "‘50. 6‘\' ~
(2) TELELT TN
Figure 5-84

1 —=Top Dead Center (TDC)

2 -Bottom Dead Center {(BDC)

3 —Intake Valve Open Period 281°

4 —Exhaust Valve Open Period 254°

JH Series Service Manual YANMAH.,
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Piston and Piston Rings

Pistons are made of a special light alloy with
superior thermal expansion characteristics. The
back of the piston combustion chamber is oil-jet
cooled.

The ID marks (model mark and size mark) are
infused on the top surface of the piston
(Figure 5-85).

3

&

{6)

Al O
l % d(ﬁ)
Figure 5-85

1 = Top Compression Ring

2 — Middle Compression Ring
3 - 0il Control Ring

4 - ID Mark (size Mark)

5 = ID Mark {(model Mark

6 = Piston

7 = Piston Pin

8 —Circlip

Model Mark
Model Mark

3JH5E V88
4JH5E 4JH4
4JH4-TE TE
4JH4-HTE HTE

YANMAH, JH Series Service Manual

Size Mark

Size Mark
ML
MS

NOTICE: Piston shape differs among engine
models. If any incorrect piston is installed,
combustion performance will drop. Be sure to
check the applicable engine model identification
mark.

Piston
Piston head and combustion surface:

+ Remove the carbon that has accumulated on the
piston head and combustion surface, taking care
not to scratch the piston. Check the combustion
surface for any damage.

+ Measurement of piston outside diameter /
inspection:

» Replace the piston if the outsides of the piston
Or ring grooves are worn.

+ Measure the outside diameterin the position of
22 mm (0.86 in.) from the piston bottom in the
direction vertical 1o the piston pin
(Figure 5-86).

Figure 5-86

1 —Measurement Position
A-22 mm (0.86in.)

5-63
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Piston QOutside Diameter

.. Clearance Between
Model Standard Limit Piston and Cylinder
3JH5E 87.960-87.950 mm 87.900 mm 0.045-0.075 mm
(2.4630-3.4626 in.) (3.4606 in.) (0.0018-0.0030 in.)
4JH5E 87.945-87.935 mm 87.885 mm 0.068-0.090 mm
(3.4624-3.4620 in.) (3.4600 in.) (0.0024-0.0036 in.)
4JH4-HT 83.940-83.930 mm 83.240 mm 0.065-0.085 mm
4JH4-HTE (3.3047-3.3043 in.) (3.3023 in.) (0.0026-0.0038 in.)

If the piston outside diameter exceeds the limit, replace the piston with new one.

Matching Cylinder and Piston

Piston must be matched with cylinder according to the below table. The size mark of a piston is shown on
the top surface of the piston and the size mark of a cylinder block is shown on the non-operating side of the
cylinder block. The service parts of pistons are provided.

Piston Outside Diameter
D2
Tolerance Below +0,006 Below 0
0 Minimum -0.005 Minimum
Size Mark ML Ms
Cylinder Inside +0.030 maximum L o X
Diameter D1 +0.020 minimum
Below +0.020
+0.010 minimum M o c
Belc?m:r +0.010 3 X o
O minimum
Cylinder Inside Diameter Piston Quiside Diameter
Model
D1 D2
3JH5E 88 mm 87.955 mm
(3.465 in.) (3.4630 in.)
4JHSE 87.940 mm
(3.4824 in.)
4JH4-TE 84 mm 83.940 mm
4JH4-HTE (3.307 in.} (2.3047 in.)
5-54 JH Series Service Manual YANMAH.;
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Piston Pin

A floating-type piston pin is used in this engine. The piston pin can be pressed into the piston pin hole at

room temperature (coat with oil to make it slide easily).

Measure the cuter diameter and replace the pin if it is excessively worn.

Hem Model Standard Limnit
Pisten Pin Hole Inside 3JH5E / 4JH5E 26.000-26.009 mm 26.020 mm
Oiameter {1.0236 -1.0240in.) {1.0244 in.)
4JH4-TE / 4JH4-HTE 28.000-28.009 mm 28.020 mm
(1.1024-1.1028 in.) {(1.1082in.)
Pisten Pin Qutside Diameter | 3JHSE / 4JHSE 25,995-26.000 mm 25.965 mm
(1.0234-1.0238 in.} {1.0222in.)
4.JH4-TE / 4JH4-HTE 27.295-28.000 mm 27.965 mm
{1.1022-1.1024 in.) {1.1310in.)
Clearance JH SERIES 0-0.014 0.074 mm
(0-0.0006 in.) (0.0029 in.)

Measure the piston pin hole diameter at positions a Piston Rings

and b in directions A and B (Figure 5-87).

Figure 5-87

Measure the piston pin outside diameter at
positions a and b in directions A and B
(Figure 5-88).

a by c
LA i
.m‘\
51 L
Figure 5-88

YANMAH, JH Series Service Manual

There are two compression rings and one oil ring.
The oil ring on the piston skirt keeps oil on the
thrust surface and in turn provides good lubrication
(Figure 5-89).

Ds

Figure 5-89
1 —Top Compression Ring

2 —Middle Compression Ring
3 —0il Control Ring

5-65
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* Measure the thickness and width of the rings, and
the ring-to-groove clearance after installation.
Replace if wear exceeds the limit (Figure 5-90).

Figure 5-90
Model Ring Rem Standard Limit

3JHLE Top Ring Groove Width 2.060-2.075 mm 2.170 mm
4JH5E {0.0811-0.0817in.) {0.0854in.)
Ring Width 1.870-1.990 mm 1.950 mm
(0.3677-0.3685 in.) (0.3669 in.)
Clearance 0.070-0.105 mm 0.200 mm
{0.0028-0.0042 in.) {0.0040in.)
Middle Ring Groove Width 2.025-2.040 mm 2.140 mm
{0.0797-0.0803 in.) (0.0842in.)
Ring Width 1.870-1.990 mm 1.950 mm
(0.0776-0.0783 in.) (0.0768 in.)
Clearance 0,035-0.070 mm 0,120 mm
{0.0014-0.0028 in.) {0.0075in.)
Qil Control Ring Groove Width 4.015-4,.030 mm 4,130 mm
{0.1587-0.1583 in.) (01626 in.)
Ring Width 3.870-3.990 mm 3.950 mm
(0.1563-0.1571 in.) (0.1555 in.)
Clearance 0.025-0.060 mm 0.180 mm
{0.0010-0.0024 in.) {(0.0071in.)
4JH4-TE Top Ring Groove Width 2.060-2.080 mm 2.180 mm
4JH4-HTE {0.0811-0.0812in.) (0.0858 in.)
Ring Width 1.870-1.990 mm 1.950 mm
(0.3677-0.3685 in.) (0.3669 in.)

Clearance {half-keystone) -
Middle Ring Groove Width 2.050-2.065 mm 2.170 mm
{0.0807-0.0813in.) (0.0854in.)
Ring Width 1.870-1.990 mm 1.950 mm
{0.0776-0.0783in.) {0.0768in.)
Clearance 0.060-0.095 mm 0.220 mm
{0.0024-0.0038 in.) (0.0087 in.)
Oil Control Ring Groove Width 4.020-4.035 mm 4.120 mm
{0.1583-0.1582 in.) (01622 in.)
Ring Width 3.970-3.990 mm 3.950 mm
{0.1563 -0.1571in.) {0.1555in.)
Clearance 0.030-0.066 mm 0.180 mm
{0.0012-0,0026 in} (0.0071in.)
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+ Push the piston ring into a eylinder and measure + Remove the piston rings from the cylinder.
the piston ring gap with a feeler gauge. Push the
ring to about 30 mm (1.2 in.) from the bottom of
the cylinder skirt (Figure 5-91}. + Install the rings with the manufacturers mark

facing up (Figure 5-92).

| )
7 o 7
i . .4 (1)“““"““71—’///

1TE-01

« Thoroughly clean the ring grooves in the piston.

Figure 5-92
1 —Piston Ring
2 —Punched Manufacturer’s Mark

+ After installing the piston ring, make sure it
moves easily and smoothly.

A \{“\\\\

(5) + Stagger the piston ring gaps at 120° intervals.
- See Assemble the piston and connecting rod:
Figure 5-91 on page 5-75.
1 —Head Sutface + The oil control ring includes a coil expander.
2 —Cylinder Block The coil expander joint should be opposite
3 - Piston Ring {180°) the oil ring gap (Figure 5-93}).
4 - Approximately 30 mm (1.2 in.)
5 -Gap
JH Series Standard Limit
Top Ring End 0.200-0.400 mm 0.490 mm
Gap {0.0079-0.0079 in.) | (0.193in.)
Middle Ring End 0.200-0.400 mm 0.490 mm
Gap {0.0079-0.0079in} | (0.193in.})
Cil Control Ring 0.200-0.400 mm 0.490 mm
End Gap {0.0079-0.0079in.} | (0.193in.})
Figure 5-93
1 =Qil Control Ring Gap
2 —Joint of Coil Expander
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Connecting Rod
The connecting rod is made of high-strength forged

Itemn Standard Limit

Connecting Rod | Less than 0.03 mm 0.08 mm

carbon steel. The large crankshaft bearing is Twist and (at 100 mm) (0.0021 in.)
equipped with a bearing cap and a two-piece Alignment {Less than 0.0012in.
aluminum bearing insert assembly. The piston pin [at 3.937 in])

bearing is a non-serviceable copper alloy bushing
that is factory-installed {Figure 5-94, (1}).

Figure 5-95
1 —Alignment
2 —Twist
3 —Mandrel
Figure 5-96 shows twist measurement using a
Figure 5-94 connecting rod alignment tool.
1 —Piston Pin Bearing
2 —Connecting Rod
3 — Crank Pin Bearing
4 —Connecting Rod Cap
5 —Connecting Rod Cap Bolts
Connecting Rod Bearing Alignment
Inspection
Ensure the connecting rod is not twisted.
1. Insertthe appropriate mandrel into both ends of
the connecting rod (Figure 5-95).
2. Measure alignment.
3. Replace connecting rod if it exceeds the
specifications shown (Figure 5-95).
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ENGINE

{1}~

Figure 5-96

1 - Connecting Rod Alignment Tool
Check connecting rod side clearance.

1. Install the connecting rod to the crankshaft.

2. Check the side clearance as shown
(Figure 5-97).

em Standard Limit

Connecting Rod 0.20-0.40 mm 0.55 mm
Side Clearance | {0.008-0.016in.) | (0.022in.)

Figure 5-97

1 = Feeler Gauge

Inspecting Crank Pins

Inspect each crank pin surface for flaking, melting

or discoloration and measure each crank pin for
proper oil clearance.

YANMAH, JH Series Service Manual

1. Measure the crankpin outside diameter.

2. Measure the inside diameter of the connecting
rod crankshaft bearing.

3. Calculate the oil clearance by subtracting the
measured values.

4. Replace the connecting rod if the oil clearance
is greater than the allowable limit.

5. Correct the crankshaft by grinding to a uniform
undersize standard dimension {if available}.

Use an oversized bearing insert in the
connecting rod, if available (Figure 5-98).

Figure 5-98

1 =Cylinder Gauge
NOTICE: When installing the connecting rod to the
crankshaft, match the alignment marks on the rod

cap and tighten the rod cap boits to standard
torque.

44.1-48.1 N-m
Rod Bolt Torque (4.505.01 Ib-)
ltem Standard Limit
Rod Bearing 48.000-48.026 mm i
1.D. (1.890-1.821 in.)
Crankpin O.D. 47.962-47.962 mm | 47.902 mm
{1.888-1.888 in.) (1.886 in.)
Bearing 1.492-1.500 mm i
Thickness {0.05874-0.05906 in.)
Clearance 0.038-0.074 mm 0.150 mm
{0.0015-0.0029 in,) | {0.0061 in.)
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An alternate procedure of measuring crank pin oil
clearance is to use a plastic gauge.

1. Lay the plastic gauge on the surface of the
crank pin.

2. Mount the connecting rod on the crank pin and
tighten to specified torque.

3. Remove the connecting rod and measure the
plastic gauge with measuring paper
(Figure 5-99).

(1}

H1I491-nd

Figure 5-100
1 = Alignment Marks (punched mark)

Figure 5-99

1 —Plastic Gauge
2 — Measuring Paper

Figure 5-101

3 - Connecting Rod Bearing Insert 1 —Match Marks
Precautions for inspecting the crank pin clearances. + Be sure there is no sand, metal cuttings or
« Wash the crank pin surface thoroughly. other foreign matter in the oil.
« Clean the crankshaft bearing of the connecting * Ensure the crankshaitis not scratched.
rod and install the crankshaft bearing inserts. + Clean and clear all 0il holes.

Make sure the bearing inserts fit properly.

+ When installing the connecting rod to the
crankshaft, make sure to match the alignment
marks on the rod cap (Figure 5-100).

» Coat the cap bolts with engine oil andtighten to
the specified torque.

+ If atorque wrench is not available, make match
marks on the bolt heads and rod cap (to
indicate the proper torque position) and
retighten the bolts to those positions
(Figure 5-101).
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Inspection ENGINE

Piston Pin Bushing

+ Measure piston pin clearance. Excessive piston
pin bearing wear may result in damage to the
piston pin or the piston itself.

+ Measure the piston pin bearing inside diameter
and the piston pin outside diameter. Calculate the
oil clearance from the difference of the measured
values (Figure 5-102). See Crankshaft on

page 5-62.
Figure 5-102
1 —-Cylinder Gauge
It 3JH5E and 4JH5E 4JH4-TE and 4JH4-HTE
2m
Standard Limit Standard Limit
Piston Pin Bushing 26.025-26.038 mm 26.068 mm 28.025-26.038 mm 26.068 mm
Inside Diameter {1.0246-1.0251 in.) {1.0263 in.) {1.1033-1.1039 in.) {1.0263in.)
Oil Clearance 0.025-0.043 mm 0.101 mm 0.025-0.043 mm 0.101 mm
{0.00098-0.00169 in.) {0.003986 in.) (0.00098-0.00169 in.) (0.00398 in.)
Note: The piston pin bearing is not available as

a service item. Itis factory installed and

is included in the connecting rod

assembly. 3)

Figure 5-103 shows the orientation of components
when assembling connecling rods and pistons.

(5

O ],(9)

I~ T S103TT-I1N
Figure 5-103

1 —Size Mark

2 —Model Mark

3 —-Camshaft Side

4 —Nozzle Side

§ —Cylinder Size Mark

€ —Flywheel End

7 —Piston Mark

8 —Embossed Mark (flywheel end)
9 —Match Mark
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Crankshaft and Main Bearings

The crank pins and crank journals are induction
hardened for superior durability. The crankshaft is
designed with balance weights for minimum
vibration.

The crankshaft main bearing journals are of the
hanger type. The upper bearing insert (cylinder
block side) is provided with an oil groove. There is
no oil groove on the lower bearing insert (bearing
cap side). The journal cap {location cap) on the
flywheel end has a thrust bearing which supports
the thrust loads {(Figure 5-104) and (Figure 5-105).

3JHSE Crankshaft Shown

Figure 5-105

1 = Upper Main Bearing Insert
2 - QilHole

3 —Lower Main Bearing Insert
4 - Groove

5 —Main Bearing Cap (base)
6 —Thrust Bearing

5-62

Crankshaft

+ Perform a dye penetrant inspection after cleaning
the crankshaft, and replace the crankshattif there
are any cracks or other significant damage
(Figure 5-106).

Figure 5-106

* Support the crankshaft with V-blocks at both ends
of the journals. Measure the deflection of the
center journal with a dial gauge while rotating the
crankshaft to check for crankshaft run-out
(Figure 5-107).

Crankshaft Run-Out Limit
{1/2 the Dial Gauge Reading)

0.02 mm
(0.0008 in.)

{2)

Figure 5-107

i —Bend
2 —Deflection

+ Measure the outside diameter, roundness and
taper at each crank pin and journal. Resurface
the crankshaft pins and journals if measurements
exceed specifications.
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Item Limit (Diameter)
Roundness Taper 0.01 mm {0.0004 in.)

To determine the oil clearance of the crank pins,
measure the diameter of crank pin and compare
to the following chart (Figure 5-108) and
(Figure 5-109).

DAGFIYF-0E

) (2)
Vs B PN

<&
fﬁ ’_}"{ ' S
—~L/ x.\‘_ —
3) {4)

ODidC41-CIX

Figure 5-110

1 —Super Polishing
2 —Thrust Face

3 —Crank Pin

4 —Crank Journal

Surface finishing standard on journal and pin:
Ry=0.85 super polishing

Surface finishing standard on the thrust side of
crankshaft arm:

i

ol
O
Tf_ __

Figure 5-109

COTRLLA-GEX

Standard Limit
Crank | Qutside 47.952-47.962 mm | 47.91 mm
Pin Diameter | {1.8878-1.8883in.) | (1.8862in.)
Qil 0.038-0.074 mm 0.150 mm

Clearance | {0.0015-0.0029 in.) | {0.0080in.)

Crank | Qutside 49.952-49.962 mm | 49.75 mm
Journal | Diameter {1.9666-1.9670 in.) | {1.9587 in.)

Oil 0.038-0.068 mm 0.150 mm
Clearance | {0.0015-0.0017 in.) | (0.0059in.)

* Use dimension R for grinding the crankshaft
journals and pins (Figure 5-110).

YANMAH, JH Series Service Manual

Finishing Standard of Dimension R

3.5+0.3/0mm
{0.138 4+0.012/0in.)

NOTICE:

« If 0il clearances are excessive or if partial

uneven wear is indicaied on the crankpins
and/ or main bearing journals, regrind the
crankshaft and use oversized bearings.

* If oxidation or other surface imperfections are

apparent on the back side of the bearing insert,
clean and coat the back sutface with
machinist’s blue dye. install the bearing inserls
in the connecting rod and tighten the cap to the
specified forque. Disassemble and check the
bearing surface contact. If the contact surface
equals 75% or more, the bearing is normal. If
the contact surface is less, the bearing contact
surface is insufficient. Replace bearing with a
new one.
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+ After assembling the crankshaft, tighten the main

bearing caps to the specified torque, and move \ /(1}
the crankshaft forward and aft. Place a dial gauge
on one end of the crankshaft to measure thrust A
clearance (Figure 5-111). Replace the thrust ) @)
bearing if it exceeds the limit. 3 «’
ltem Standard Limit @
Crankshaft 0.14-0.22 mm 0.30 mm (S}
Side Gap (0.0055-0.0087 in.) | (0.0118in.) LN /:j(ﬁ)

Figure 5-112

1 =Cylinder Block
2 =Crankshaft
3 —Standard Width
4 =Thrust Face

Figure 5-111 5 =Thrust Bearing
6 —Bearing Cap
A second method of measuring thrust clearance is 7 —Feeler Gauge

to insert a feeler gauge directly into the space
between the thrust bearing and crankshaft thrust
face (Figure 5-112).
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Main Bearing
Inspect the main bearing.

» Check for flaking, seizure or discoloration of the
contact surface.

» Replace if necessary.

» Tighten the cap to the specified torque and
measure the inner diameter of the bearing.

, , 98-100 N-m
Tightening Torque (70.8-72.8 [b-ft)
Inspection [tems Standard Limit
Crank Journal Journal QOutside Diameter 49.952-49 062 mm 49.902 mm
{Selective Pairing) (1.9667-1.9670in.) {1.9846 in.)
Bearing Inside Diameter 51.000-51.010 mm }
(2,0079-2,.0083 in.}
Bearing Thickness 1.995-2.010 mm }
(0.0785-0.07913 in)
Clearance 0.038-0.088 mm 0.150 mm
{0.00150-0.00268 in.) {0.00591 in.}

Note: When assembling the bearing cap, keep
the following in mind.
» The lower bearing insert (cap side) has no oil groove.
* The upper bearing insert {block side) has an oil groove.
+ Check the cylinder block alignment number.
+ The “FW” on the cap is used on the flywheel end.
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Camshaft and Tappets + Checking the camshaft side gap. Measure the
thrust gap before disassembly. As the cam gear is
Camshaft shrink-fitted to the cam, be careful when

The camshaft is normalized and the cam and replacing the thrust bearing {Figure 5-114).

bearing surfaces are surface hardened and ground. ro— Standard —
The cams have a curve that minimizes the - 505020 35
o] amshal Lo-0.20mm Samm
\rfea?fea;idafn%c:(:igz:z?5_“131';‘; seats and maximizes Side Gap | (0.0020-0.0079in) | (0.01381n)
3JH5E Camshaft Shown )
L

2
/()

Figure 5-113

sl (3)
1 —Camshaft CIOGET-20E
2 —Push Rod .
3 —Tappet Figure 5-114
4 - Camshaft Bushing 1 —Camshaft Gear
5 —Thrust Bearing 2 —Thrust Bearing
6 —Camshaft Gear 3 —Camshaft Side Gap
+ Measure the camshaft height, and replace the
cam if it is worn beyond the limit (Figure 5-115).
Figure 5-115
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Inspection ENGINE
3JHSE / 4JHSE 4JH4-TE ! 4JH4-HTE
tem Standard Limit Standard Limit
Cam Height Intake 39.800-40.000mm 39.550mm
38.600-38.800mm 38.350mm (1.5669-1.5748in.) (1.5571in.)
Exhaust (1.5197-1.5276 in.) (1.5098 in.) 47.800-38.000mm 37.550mm
(1.4882-1.4961 in.) (1.4783 in.}

+ Measure the camshaft outside diameter with a
micrometer (Figure 5-118). The oil clearance

shall be calculated by subtracting the measured

camshaft outside diameter from the inside

diameter of the camshalft bearing or bushing. The
camshaft bushing at gear case side is measured

with a cylinder gauge after insertion to the

cylinder {(Figure 5-118). Replace if they exceed
the limit or are damaged.

Figure 5-116

Place Hem Standard Limit
Gear Sids Bushing I.D. 44.990-45.055 mm 45.130 mm
(1.771-1.774in.) {(1.777in.)
Camszhaft O.D. 44.925-44 950 mim 44,890 mm
(1.769-1.7701in.) (1.7673 in)
Qil Clearance 0.040-0.130 mm 0.240 mm
(0.0016-0.0051 in ) (0.0009 in.)
Intermediate Position Bushing 1.D. 45.000-45.025 mm 45.100 mm
{Metal Less) {1.772 -1.773 in.) (1.7760in.)
Camszhaft O.D. 44.910-44 935 mm 44 875 mm
(1.768-1.7691 in.) (1.7667)
Oil Clearance 0.065-0.115 mm 0.225 mm
(0.0026-0.0045 in ) {858 in.)
Flywheel End Bushing 1.D. 45.000-45.025 mm 45.100 mm
{Metal Less) (1.772-1.7731in.) (1.7756 in.)
Camszhaft O.D. 44.925-44 950 mim 44,890 mm
(1.769-1.7701in.) (1.7674in.)
Qil Clearance 0.050-0.100 mm 0.210 mm
(0.0020-0.0038 in ) (0.00827 in.)

YANMAH, JH Series Service Manual
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+ Support both ends of the crankshatft with Tappets
V-blocks, place a dial gauge atthe central bearing 11,4 tappets are offset to rotate during operation

areas anF: measure bending (Figure 5-117). and thereby prevent uneven wearing. Check the
Replace if excessive. contact of each tappet and replace if excessively or

Note: The reading on the dial gauge is divided unevenly worn.
by two to obtain the camshaft bend. Note: When removing tappets, be sure to keep
— them separate for each cylinder and
Item Standard Limit intake / exhaust valve (Figure 5-118).
Camshaft Bend 0.02 or leas mm 0.05 mm

{0.0008 or less in.) | (0.002in.}

Figure 5-118

1 —Abnormal Contact Surface
2 —Normal Contact Surface

Measure the outer diameter of the tappet, and
replace if worn beyond the limit (Figure 5-119).

Figure 5-117

1 —Camshaft Central Bearing Area

Figure 5-119

it 3JHSE / 4JHSE 4JHA-TE / 4JH4-HTE
em
Standard Limit Standard Limit
Tappet Sterm Outside 11.975-11.880 mm 11.830 mm 11.975-11.890 mm 11.930 mm
Diameter (0.4715-0.4720 in.) {0.4697 in.) {0.4715-0.4720 in.) (0.4697 in.)
;Z‘i’é’:to?;r':;:o'e 12.000-12,018 mm 12,045 mm 12,000-12.025 mm 12,052 mm
(Cylinder Block) 0.4724-0.4731in.) {0.47421in.) {0.4724-0.4734 in.) {0.4745in.)
Qil Clearance 0.010-0.043 mm 0.090 mm 0.010-0.050 mm 0.097 mm
{0.0004-0.0017 in.) {0.0035in.) {0.0004-0.0020 in.) (0.0038 in.)
5-68 JH Series Service Manual YANMAH.;

@ 2008 Yanmar Manne International



Inspection

ENGINE

Push Rods

Measure the length and bending of the push rods
(Figure 5-120).

Figure 5-120

1 —Feeler Gauge

Rem Standard Limit

Push Red 178.25-178.75 mm
Length {7.018-7.037in.)

Push Rod Bend Less than 0.03 mm 0.3 mm
{Less than 0.0012in.} | (0.012in.)

Push Rod 8.5 mm
Diametar (0.3348 in))
Timing Gear

The timing gear is the helical type for minimum
noise and specially treated for high durability.

Gear Inspection

+ Inspect the gears and replace if the teeth are
damaged or worn.

+ Measure the backlash of all gears that mesh, and
replace the meshing gears as a set if wear
exceeds the limit.

Note: If backlash is excessive, it will not only
result in excessive noise and gear
damage, but also lead to bad valve and
fuel injection timing and a decrease in
engine performance.

kem Standard Limit
Backlash 0.07-0.15 mm 017 mm
{0.0018-0.0059 in.} (0.0067 in)

YANMAH, JH Series Service Manual

+ The bushing is pressed into the idler gear.
Measure the bushing inner diameter and the
outer diameter of the shaft, and replace the
bushing or idler gear shaft if the oil clearance
exceeds the wear limit (Figure 5-121).

A, B and C are inscribed on the end of the idler
gear. When assembling, these marks should
align with those on the cylinder block.

~
/
Figure 5-121
1 —Idler Gear Shaft
2 —Idler Gear Bushing
3 —Idler Gear
ltem Standard Limnt
Idler Shaft 45 950-45 975 mm 45.880 mm
Diamster {1.809-1.810in.) {1.806 in.}
Idler Gear
Bushing 45.000-45.025 mm 46.075 mm
Inside {1.811-1.812in.) (1.814in.)
Diameler
Qil Clearance 0.025-0.075 mm 0.15 mm
(0.00098-0.0030 in.} | (0.0053in.)
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Gear Timing Marks

Match up the timing marks on each gear when
assembling (A, B and C) (Figure 5-122).

Figure 5-122

1 =Fuel Injection Pump Drive Gear
2 —Camshaft Gear

3 —Seawater Pump gear

4 —Idler Gear

5 —Camshaft Gear

Flywheel and Housing

The function of the flywheel is through inertia, to
rotate the crankshatft in a uniform and smooth
manner by absorbing the turning force created
during the combustion stroke of the engine, and by
compensating for the decrease in turning force
during the other strokes.

The flywheel is mounted and secured by six bolts
on the crankshaft end at the opposite end to the
gear case; it is covered by the mounting flange
(flywheel housing) which is bolted to the cylinder
block.

The fitting surface for the damper disk is on the
crankshaft side of the flywheel. The rotation of the
crankshaft is transmitted through this disk to the
input shaft of the reduction and reversing gear. The
reduction and reversing gear is fitted to the
mounting flange.

The flywheel's unbalanced force on the shaft center
must be kept below the specified value for the
crankshaft as the flywheel rotates with the
crankshaft at high speed.

5-70

To achieve this, the valance is adjusted by drilling
holes in the side of the flywheel, and the
unbalanced momentum is adjusted by drilling holes
in the circumference.

The ring gear is shrink fitted onto the circumference
of the flywheel, and this ring gear serves to start
the engine by meshing with the starter motor
pinion.

The stamped letter and line which show top dead
center of each cylinder are positioned on the
flywheel circumference, and by matching these
marks with the arrow mark at the hole of the
flywheel housing, the rotary position of the
crankshaft can be ascertained in order to adjust
tappet clearance or fuel injection timing.

Position of Top Dead Center and Fuel
Injection Timing

» The marking is applied on the flywheel to show
the crankshaft angle (Figure 5-123).

(6) N\

(5)-}5=
/]
@

Figure 5-123

1 —-Flywheal Housing
2 —Hole
3 —Flywheel
4 -TDC
5 —No. 1 Cylinder
6 —Injection Timing Mark
» The matching mark is made at the hole of the
flywheel housing (Figure 5-124).
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(2}

(1)

GlEeE- BlA

Figure 5-124

1 —Matching Mark
2 —Flywheel Housing

Damper Disk and Cooling Fan

When coupling a marine gear with an engine, a
damper disk is used to absorb the torque
fluctuations of the engine. Refer fo the Marine Gear
Service Manual for details.

Damper Disk (Parts No.: 177090-03500) for
KM4A2 Marine Gear.

Torsienal Rigidity 22.3N.m/rad
(16.45 Ib-ft / rad)
Maximum Angle of Torsion 73x10-2rad
Stopper Torgue 212Nm
{1.565 Ib-ft)

Damper Disks for KMH4A, ZF30M and SD50

(3

Figure 5-125

1 —Flywheel
2 =Cooling Fan
3 —Damper Disk

(1)

G170 R s

Figure 5-126

1 =Flywheel End
2 -Spline SAE 20/40

Marine Gear KMH4A

ZF30M SD&0

Damper Disk Part No. 129673-81760

120673-81250 196440-04300

YANMAH, JH Series Service Manual
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Assembly

ASSEMBLY

To reassemble the engine, perform the following
preliminary steps:

1.

Clean all parts using a cloth and clean diesel
fuel or other cleaning agent.

* Dust remaining on engine parts may cause
seizing or other damage.

*» Cleaning agents will remove carbon adhering
to disassembled parts.

Place a wood block on the floor and place the
cylinder block upside down with the cylinder
head mounting surface facing down

(Figure 5-127).

Figure 5-127

Coat the inside of the cylinder block tappet
holes and the outside circumference of the
tappets with engine oil, then insert the tappets
in the cylinder block (Figure 5-128).

Note: Separate the tappets to make sure that

they are reassembled in the same
cylinder number and intake / exhaust
side as they came from.

5-72

Figure 5-128
4. |Install the crankshaft (Figure 5-129).

Figure 5-129
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+ The crankshatt and the crankshaft gear are
shrink-fitted. If the crankshaft and the
crankshaft gear have been disassembled, they
have to be shrink-fitted. Heat the crankshaft
gear to 180° to 200°C (356° to 392°F) in hot il
and press fit to the crankshaft.

+ Coat the crank journal part of the cylinder block
and the upper main bearing with engine oil,
then fit the upper main bearing onto the
cylinder block.

+ Be sure not to confuse the upper and lower
main bearings. The upper bearing has an oil
groove.

» When mounting the thrust bearing, fitit 5o that
the surface with the cil groove faces outward on
the crankshaft side.

» Coat the crank pins and the crank journals of
the crankshaft with engine oil and the
crankshaft on the upper main bearings.

» Position the crankshaft so that the crankshaft
gear is on the gear case side.

» Donottolet the thrust bearing drop.

Coat the lower main bearing with engine oll,

and mount it to the main bearing cap

(Figure 5-130).

» The lower main bearing does not have an oil
hole.

» The base thrust bearing is fitted with the il
groove facing outward.

YANMAH, JH Series Service Manual

Figure 5-130

1 —Lower Main Bearing

2 —-0il Hole

3 —Upper Main Bearing

4 —Thrust Bearing

& —Main Bearing Cap {(base)
€ —Groove

6. Coat the flange and the thread of the main

bearing bolts with engine oil, put them on the
crankshaft journal and tighten the main bearing
bolts to the specified torque (Figure 5-131).

| Main Bearing Bolt Torque | 96-100 Nem (71-74 Ib-f) |

Figure 5-131

1 —=Main Bearing Cap (base)
2 —Main Bearing Cap
3 —Main Bearing Bolt
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Note: The main bearing cap should be
mounted with the arrow on the cap

pointing toward the flywheel. Ensure the

cylinder alignment number is correct
(Figure 5-132).

1 —=Mark

: ?(1)
™ (2)

R TIENT )

Figure 5-132

2 —Flywheel End

7. Measure the crankshaft side clearance. Ensure
the crankshaft rotates smoothly.

Crankshaft
Side
Clearance

Standard Lirnit
0.140-0.220 mm 0.28 mm
{0.0055 +0.0031 in.) (0.0111in.)

8. Install a new oil seal. Press the ail sealin the oil

seal case. Coat the lip of the oil seal with
engine oil (Figure 5-133).

5-74

Figure 5-133

1 —=Flywheel Housing
2 =Parallel Pin

3 =0il Seal

4 =Q0il Seal Case

5 —=Liquid Gasket

6 —Cylinder Block

9. Apply liquid gasket to the mounting surface of
the oil seal case. Mount the oil seal case to the
cylinder block, while matching up the cylinder
block positioning pins (Figure 5-133).

Note: Be careful that the liquid gasket does not
protrude onto the oil pan mounting
surface.

10. Mount the flywheel housing to the cylinder
block, while matching up with the cylinder block
positioning pins (Figure 5-133).

11. Stand the engine on the flywheel housing
(Figure 5-134).
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Figure 5-134

12. Apply the liquid gasket to the gear case flange.

Mount the gear case and lubricating oil line
O-ring to the cylinder block (Figure 5-135).

Figure 5-135

1 —Liquid Gasket
2 —0-Ring

3 —Knock Pin

4 —Gear Case

+ When mounting the gear case, match the two
cylinder block knock pins.

YANMAH, JH Series Service Manual

¢+ Coat the O-ring for the cylinder block with
lubricating oil and line with grease before
installing (Figure 5-135}.

13. Assemble the piston and connecting rod:

+ When assembling the piston and connecting
rod, ensure correct orientation.

+ Install each piston ring on the piston, with the
punched manufacturers mark facing upward
(Figure 5-136).

Figure 5-136

1 —Piston Ring
2 —Punched Manufacturer’s Mark
+ The piston ring joints must be staggered at

120° 1o each other. Do not position the top ring
joint in line with the piston pin (Figure 5-137}
and (Figure 5-138)}. The coil expander joint
must be opposite the ail ring joint
(Figure 5-139).

(1)

Figure 5-137

1 —Top Piston Ring Gap

2 —Direction of Pistoh Pin
3 - Gil Control Ring Gap

4 —Middle Piston Ring Gap
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{1}

{5}

@) @

{7}

@ Figure 5-139
1 -Gap
2 —Joint of Coil Expander
14. Coat the outside of the piston and the inside of
the crank pin bearing with engine oil and insert
the piston by using the piston insertion tool.

+ Insertthe piston so that the match mark on the
large end of the connecting rod faces the fuel
nozzle, and the manufacturer's embossed
mark on the stem faces toward the flywheel.

+ After inserting the piston, make sure the ID
marks (size mark and model mark) on the
piston top are in the correct position, looking
from the top of the piston (Figure 5-140) and

(Figure 5-141).

Figure 5-138
1 —Top Piston Ring Gap
2 —Direction of Piston Pin
3 —Qil Control Ring Gap
4 — Middle Piston Ring Gap
5 —Top Piston Ring
6 — Middls Piston Ring
7 —Qil Control Ring
8 — Top Piston Ring Gap
9 —Middle Piston Ring Gap
10— Expander Joint
11-0il Control Ring Gap
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3JHSE and 4JH5E Engines

(3)
(5)
{6}
{7
f
%/(8)
OF
M HLUET -0
Figure 5-140
1 —Size Mark
2 —Model Mark

3 —Camshaft Side

4 - Nozzle Side

5 = Cylinder Size Mark

6 —Flywheel End

7 —Piston ID Mark

8 —Embossed Mark (flywheel end)
9 - Match Mark

YANMAH, JH Series Service Manual

4JH4-TE and 4JH4-HTE Engines

()

{5

O ],,(9)

1 [BRFRENEES
Figure 5-141

1 —Size Mark

2 —Model Mark

3 —-Camshaft Side

4 —Nozzle Side

§ —Cylinder Size Mark

€& —Flywheel End

7 —Piston ID Mark

8 —Embossed Mark {flywheel end)
9 —Match Mark

+ When inserting the piston / connecting rod
assembly, ensure it does not hit the large end of
the connecting rod with the piston cooling
nozzle (4.JH4-(H)TE) mounted on the back of
the cylinder block. If this happens, the cooling
nozzle may warp or be damaged.

+ Align the large end match mark, mount the cap,
and tighten the connecting rod bolts.

Connecting Rod Bolt 44,1-49.1 N-m
Torque (32.5-36.2 |b-ft)

Note: If a torque wrench is not available, match
up with the mark made before
disassembly.
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15. If the camshaft and the camshaft gear have
been disassembled, shrink fit the camshaft and
the camshaft gear. Heat the camshaft gear in
hot oil to 180° to 220°C (356° to 428°F) and
press fit onto the camshaft.

Note: Ensure the thrust bearing assembly is in
place when mounting the camshaft,
ensuring orientation is correct.

16. Coat the cylinder block camshatft bearings and
camshaft with engine oil, insert the camshaft in
the cylinder block and tighten the thrust bearing
bolts.

17. Measure the camshaft side gap
(Figure 5-142, (3)). Ensure the camshaft
rotates smoothly.

Hem Standard Limit
Camgshaft 0.05-0.20 mm 0.30 mm
Side Gap (0.002-0.008 in.) {0.012in.)

3)

N1ETE =018

Figure 5-142

1 —Camshaft Gear
2 —Thrust Bearing
3 —Side Gap
18. Install the idler gear with the oil hole of the idler
gear shaft faces up.

Note: The idler gear shaft must be installed
with the shaft marking upward
(Figure 5-143).

5-78

[
Figure 5-143

1 —Mark
2 —UP Side
3 —Idler Gear Shaft
19. Align the "A” and "C” match marks of the idler
gear with the match marks of the camshaft gear
and the crankshaft gear.

20. Measure the idler gear, camshatt gear and
crankshaft gear backlash (Figure 5-144).

e Standard Limit

Backlash 0.07-0.15 mm
(0.003-0.006 in.)

017 mm
(0.0067 in.)

2)

Figure 5-144

1 —Idler Gear

2 —Camshaft Gear

3 —Seawater Pump Gear
4 —Crankshaft Gear

JH Series Service Manual YANMAH.,
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21.

22.

Mount the lubricating oil pump to the gear case
cover:

5.4-8.4 N-m
{4.0-6.2 Ib-ft)

Cil Pump Bolt
Torque

+ Before installing the outer / inner rotors, coat
them with lubricating oil (10W30).

» Assemble the rotor so that the concave mark of
the rotor is on the cover side.

* Ensure the rotor rotates smoothly.

Mount the gear case cover (Figure 5-145):

{a) Install a new oil seal. Coat the inside and
outside of the oil seals with lubricating oil
and press fit it into the gear case.

(b) Apply liquid gasket to the gear case cover.
Position the two knock pins and tighten the
gear case bolts.

Note: Trim the liquid gasket material if it

protrudes onto the oil pan mounting
sutface.

YANMAH, JH Series Service Manual

3JH5E and 4JH5E Engines Shown

Figure 5-145

1 —Gear Case

2 —Lubricating Oil Inlet

3 —Spacer

4 —0Qil Pan

5 —Lubricating Oil Pump
6 —Gasket

7 —Pressure Control Valve
8 —Gear Case Cover

9 —Qil Seal

23. Install the lubricating ¢il inlet pipe on the bottom

of the cylinder block, using a new gasket.

26 N-m
{19 Ib-ft)

Lubricating Oil Inlet
Flange Torque

24. Apply liquid gasket to the lubricating oil pump,

gear case and oil seal case on the flywheel
housing side that contacts the cylinder block.

25. Apply liquid gasket to the spacer. Install the

spacer to the cylinder block and tighten the
bolts.
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26. Apply liquid gasket to the oil pan. Install the oil 28. Install the crankshaft V-pulley.
pan to the spacer and tlghten the bolts. (3) Coat the oil seal with oil.
27. Install the dipstick and dipstick guide. (b) Wipe ol from the taper surface.
Note: There are three surfaces requiring (c) Tighten to the specified torque.
sealing for 4JH5E.
V-pulley Bolt Torque 83.2-93.2 N-m
(a) Check the level gap of the three surfaces. (Mzterigl: castingqiron} (61.2-68.7 Ib-f)
(b} Apply Three Bond 1207F to the three
surfaces {Figure 5-146). 29. Install the engine mounting feet and turn the

engine upright.
30. Install the flywheel

(a) Coat the flywheel bolt threads with
lubricating oil.

(b) Align the positioning pins, and tighten the
flywheel bolts to the specified torque
(Figure 5-147).

83.3-883 N-m

Flywheel Bolt Torque (61.4-65.1 Ib-ft)

Figure 5-146 Figure 5-147

1 =Flywheael

1 =Cylinder Block 2 —Flywheel Bolt

2 —Liquid Gasket
3 —Spacer
4 —Liquid Gasket
5 =Qil Pan
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31. Install the marine gear:
(a) Install the damper disk to the flywheel.

(b) Align the damper disk with the input shaft
spline and insert.

(c) Install the marine gearbox tc the flywheel
housing.

32. Install the cylinder head. NOTICE: Ensure the
threaded bolt holes are clean and dry. If coolant
or oif remains in the holes, there is a risk of
cracking the cylfinder biock when the bolis are
installed.

Replace the old cylinder head gasket with new
one.

(a) Putthe cylinder head gasket on the cylinder
block, aligning it with the cylinder block
positioning pins.

Note: Select the proper head gasket using the
holes shown in Figure 5-148 for
identification.

4JHSE, 4JH4-TE and 4JH4-HTE Engines Shown

(3)

9000

')0(" ’“OQ} (’WOl ")O

Figure 5-148
1 - Identification Holes 2-&3 for 4JH5E
— Identification Holes 4-&3 for 4JH4-TE and

4JH4-HTE
3 —Head Gaskst

YANMAH, JH Series Service Manual

3JH5E Engine Shown

(&

C jal

)

i i CJOO

Figure 5-149

1 —ldentification Holes 4-@3 for 3JH5E
2 —Head Gasket

(b) Lift the cylinder head horizontally and mount
it aligning with the cylinder head gasket.

(c) Coat the flange part and thread of the
cylinder head bolt with lubricating oil, and
lightly tighten the bolts in the specified order.

(d) Then tighten to specified values in the same
order.

Figure 5-150 shows head bolt tightening order for
3JHSE and Figure 5-151 shows 4JHSE, 4JH4-TE
and 4JH4-HTE.

2

r3//D.\ ® /“\\ ? {3)
ls\\/C\\_ /,«11
2 0

Figure 5-150
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(2)

Zl o %)

:
@ \@/\O/‘\ @
@ r!( S @ JQ‘\_f (3) C)fﬂ} &

iy

K i)

N%ida-ony

Figure 5-151

1 —Flywheel End
2 —Camshaft Side
3 —Gear Case Side

hem 15t step Final

CylinderHead Bolt | 39.2-48.1 N-m | 85.2-91 2N-m
Torque {28.9-36.2 Ib-ft) | (62.9-67.3 Ib-ft)

(e} Measure the top clearance. See Measuring
Top Clearance on page 5-51.

Clearance

0.74 = 0.06 mm

Top Clearance {0.029 £ 0.002 in.)

33. Install the rocker arm shaft assembly and
pushrods:

{a) Fit the push rod to the tappet.

(b} Coat the top of the push rod and the
adjusting bolt of the rocker arm with
lubricating oil. Install the rocker arm shaft
assembly to the cylinder head. Apply
lubricating oil to the bolt, locknut and
hatched area of push rod.

Rocker Arm Shaft
Support Torque

24-27 N-m
{1820 lb-ft)

(c) Adjust valve clearance.
Clearance

0.15-0.25 mm
{0.0058-0.0098 in.)

Intake/Exhaust Valve
Clearance

{(d) Coat the rocker arm and valve spring with
lubricating oil and install the rocker arm
cover (Figure 5-152) and (Figure 5-153).

5-82

2-Valve Head

Figure 5-152

1 —Rocker Arm

2 —Valve Clearance
3 —Adjusting Bolt
4 —Locknut

5§ —Engine Oil

4-Valve Head

{S), (3)

Ny

{4) (1)

Figure 5-153

1 —Rocker Arm

2 =Valve Clearance

3 - Adjusting Bolt

4 =Locknut

5 —Valve Bridge (4JH4-TE and 4JH4-HTE only)

34. Adjust valve clearance - 2-valve cylinder head:
(a) Loosen adjusting bolts.

(b} Loosen the locknut and adjusting bolt, and
check the valve for any inclination of valve
cap, entrance of dirt or wear.

(¢) Insert a 0.2 mm (0.008 in.) feeler gauge
between the rocker arm and valve cap.

JH Series Service Manual YANMAH.,
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(d) Adjust the valve clearance by turning the
adjustment bolt until there is a slight "drag"
on the feeler gauge when sliding it between
the rocker arm and the valve cap.

Standard Intake / Exhaust Valve Clearance
0.15-0.25 mm (0.006-0.010 in.)

(e) Tighten the locknut.

(fy Apply cil to the contact surface between
adjusting bolt and push rod.

(@) Adjusting other cylinders. See step 36 on
page 5-85.

2-Valve Cylinder Head

e =
> 5%
(1}
(2) (3)

GROAT4- LG

Figure 5-154

1 —Valve Cap
2 —Normal
3 - Abnormal

Figure 5-155

1 —Feeler Gauge
2 —Locknut
3 - Adjusting Bolt

35. Adjust valve clearance - 4 valve cylinder head:

(a) Loosen adjusting bolts. The 4-valve cylinder
head has a valve bridge.

YANMAH, JH Series Service Manual

(b) Remove the injector to make space for
inserting a wrench to hold the valve bridge.
NOTICE: Do not loosen or tighten the valve
bridge adjusting bolt locknut without holding
the valve bridge. Always hold the valve
bridge using a wrench to prevent bending of
the vaive stems and / or valve bridge guide.

(¢) Loosen the bridge adjusting bolt locknut
while holding the bridge with a wrench.

(d) Loosen the adjusting bolt by turning it two
turng counterclockwise.

(e) Check far visible clearance between bolt
and valve.

4-Valve Cylinder Head

Figure 5-156

1 —-Loosen

2 —Wrench

3 - Adjusting Bolt
4 —Valve Bridge

Adjusting valve bridge clearance:

+ The valve bridge on the 4-valve system enables
one rocker arm to operate two valves at the same
time. The valve bridge should be adjusted exactly
in horizontal position.

+ The clearance between the valve bridge and
valves must be set before adjusting the valve
clearance between rocker arm and valve bridge.

5-83

@ 2008 Yanmar Manne International



ENGINE

Assembly

(a) To assure the valve bridge has equal
contact with the front and rear valves, apply
light pressure to the rocker arm. Screw in the
rocker arm adjusting bolt until rocker arm
touches the valve bridge.

{b) Adjust the valve bridge adjusting bolt, so
there is zero clearance between the
adjustrment bolt and the front valve.

(c) Tighten the locknut while holding the valve
bridge with a wrench. Verify that the valve
bridge clearance is zero.

Figure 5-157

1 - Adjusting Valve Bridge Clearance to 0
2 —Locknut

3 —Valve Bridge Adjusting Bolt

4 —Valve Clearance

5 —Valve Bridge

6 —Rocker Arm

7 —Rocker Arm Adjusting Bolt

8 —Clearance 0

Figure 5-158

1 —Tighten
2 —Wrench

3 — Adjusting Bolt
4 - Valve Bridge

5-84

Valve clearance adjustment:

{a) Insert a 0.2 mm (0.008 in.) feeler gauge
between the rocker arm and valve bridge.

{b) Adjust the valve clearance by turning the
adjustment bolt until there is a slight “drag”
on the feeler gauge when sliding it between
the rocker arm and the valve bridge.

Standard Intake / Exhaust Valve Clearance
0.15-0.256 mm {0.006-0.010 in.)

{c) Tighten the locknut.

{d) Apply lubricating oil to the contact surface
hetween adjusting bolt and push rod.

(e} Adjust cther cylinders. See step 36 on
page 5-85.

Figure 5-159

1 —Valve Clearance
2 —Rocker Arm Adjusting Bolt

JH Series Service Manual YANMAH.,
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36. Measuring other cylinders:

* 3JH5E engine:

Turn the crankshaft 240° and make measurement and adjustment for the No. 3 cylinder. Then adjust the
No. 2 cylinder.

The cylinder to be measured and adjusted first does not have to be the No. 1 cylinder. Select and adjust
the cylinder where the piston is the nearest to the top dead center after turning, and make measurement

and adjustment for other cylinders in the order of ignition by turning the crankshaft 240° each time.

The measurement and adjustment method of reducing the flywheel turning numbers (for reference):
Set No. 1 cylinder to the compression TDC and adjust the clearance of the ® mark of the below table.
Next, turn the flywheel once (the suction / exhaust valve of No. 1 cylinder is in the position of the overlap
TDGC at this time), and adjust the clearance of the O mark.
Ignition order of 3-cylinder engines: 1 - 3 -2

* 4JH5E / 4JHA-TE/ 4JH4-HTE engines:

Cylinder No. 1 2 3
Valve Suction Exhaust | Suction Exhaust | Suction Exhaust
No. 1 Compression TDC L ] L ] L ] ® The first time
No. 1 Overlap TDC O 0 The second time

Turn the crankshaft 180° and make measurement and adjustment for the No. 3 cylinder. Then adjust the
No. 4 and No. 2 ¢ylinders according to the order of injection.
The cylinder to be adjusted first does not have to be the No. 1 cylinder. Select and adjust the cylinder
where the piston is the nearest to the top dead center after turning, and make adjustment for other

cylinders in the order of ignition by turning the crankshaft 180° each time.

The measurement and adjustment method of reducing the flywheel turning numbers (for reference):

Set No. 1 cylinder to the compression TDC and adjust the clearance of the @ mark of the bottom table.
Next, turn the flywheel once, and adjust the clearance of the O mark.
Ignition order of 4-cylinder engines: 1 53 >4 52

Cylinder No.

1

2

3

Valve

Suction

Exhaust

Suction

Exhaust

Suction

Exhaust

Suction

Exhaust

No. 1
Compression
TOC

No. 4
Compression
TDC

YANMAH, JH Series Service Manual

The first time

The second time
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37. 3JH5E and 4JH5E engines:
Install the fuel injection pump
(Figure 5-160, (1)). NOTICE: Never remove the
bolts when tightening the fuel infection drive
gear and fuel injection pump hub. Fuel infection
timing may differ frorm the proper set value.

(a) Lightly fit the fuel injection pump on the gear
case.

(b) After adjusting injection timing, tighten the
fuel injection pump.
Note: Do not scratch the O-ring between the Figure 5-161
fuel injection pump and gear case.

1 —Fuel Injection Pump Drive Gear
2 —Camshaft Gear

3 —Seawater Pump Gear

4 —Idler Gear

5 —Crankshaft Gear

{e) Tighten the pump drive gear nut, fastening
the fuel pump gear and camshaft to the
specified torque.

3JHSE and 4JHSE
Purnp Drive Gear Nut 343 +£20Nm
Torque {No {25.3 + 1.5 |b-ft}
Lubricating Oil)

{fi Measure the backlash between the fuel
injection pump drive gear and idle gear.

Figure 5-160

L Fuel Injection Pump 0.07-0.15 mm
1 —Fuel Injection Pump Drive Gear Backlash (0.003-0.006 in.)
2 - 0O-Ring
3 —Gear Case 38. 4JH4-TE and 4JH4-HTE: Install the fuel

4 —Fuel Injection Pump Drive Gear and Fuel injection pump.
Injection Pump Hub .

5 — Pump Drive Gear Nut (a) Install the VE pump bracket and O-ring to

6 —Washer the gear case while adjusting both mark-off

lines of the bracket and gear case

(¢) Fit the fuel injection pump drive gear to the (Figure 5-162).

fuel pump camshaft.

(d) Align the "B” match marks on the fuel
injection pump drive gear and idler gear
(Figure 5-161).
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Figure 5-162

1 =VE Pump
2 —VE Pump Bracket
3 —Gear Case

(b} Install the fuel injection pump and G-ring to
the VE pump bracket while adjusting both
mark-off lines on the bracket with the VE
pump. Lightly tighten the three nuts. After
adjusting injection timing, tighten the fuel
injection pump.

Note: Be careful not to scratch the C-ring
between the fuel injection pump and
bracket.

(¢) Fit the pump drive gear to the pump
camshaft (Figure 5-163).

YANMAH, JH Series Service Manual

Figure 5-163

1 —Fuel Injection VE Pump

2 —Fuel Injection VE Pump Drive Gear
3 —Drive Gear Nut and Washer

4 —VE Pump Bracket

5 —0-Ring

& —Gear Case

7 —VE Pump Support

(d) Alignthe “B” match marks on the pump drive
gear and idler gear.

(e} After applying lubricating oil to the nut,
tighten it to the specified torque.

4JH4-TE, 4JH4-HTE
Pump Drive Gear Nut 59-69 N-m
Torgue {Coat with 44-51 Ib-ft)
Lubricating OQil)

( Measure the backlash between the pump
drive gear and idler gear.

0.07-0.15 mm

Backlash {0.003-0.006 in.)
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3JH5E and 4JH5E Engines Shown

E13hat-ney

Figure 5-164

1 =Fuel Injection VE Pump Drive Gear
2 —Camshaft Gear

3 —Seawater Pump Gear

4 - Crankshaft Gear

5 = Lubricating Qil Pump Gear

6 —Idler Gear

{(g) Install the VE pump supports for 4JH4-TE Figure 5-165

and 4JH4-HTE. o
39. Install the fuel injection nozzle: ; :;";':t' Injection Nozzle

(a) Replace the used fuel nozzle protector and 3 —Washer
fuel nozzle seat. Put the seat in the cylinder 4 —Fuel Nozzle Retainer
head and the protector on the nozzle tip. S —Fuel Nozzle Protector
Install the fuel injection nozzle to the cylinder € —Fuel Injection Seat
head. NOTICE: In the case of a 4-valve 7 —Cylinder Head

cylinder head, the fuel iniet of the fuel nozzle
must align with the pipe seal, which is
installed to the rocker arm cover. Replace
the used pipe seal with a new one.
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4JH4-TE and 4JH4-HTE Engines Shown

{6

Figure 5-166

1 =Fuel Injection Nozzle
2 - Bolt

3 = Retainer

4 =Line Seal

5 =Fuel Injection Nozzle
6 —Cylinder Head

(b) Tighten the fuel nozzle retainer bolt to the
specified torque. Do not apply lubricating oil

to the bolt.
Tightening Torque of
Fuel Nozzle Retainer Bolt
Fuel Nozzle Retainer

Model Bolt Torque
4JH4-TE and 4JH4-HTE 24.4-284 N-m

(18-21 Ib-ft.)
3JHSE and 4JH5E 2643+ 20 N-m
(19.5 + 1.5 Ib-ft)

40, Install the freshwater pump:

(a) Thoroughly coat both sides of the gasket
with adhesive,

(b} Replace the O-ring for the connecting part of
the pump, which is inserted in the cylinder
block, and tighten the freshwater pump to
the specified torque (Figure 5-167).

6.9 -11 N-m

Freshwater Pump Torque (5.1-8.1 Ib-ft)

YANMAH, JH Series Service Manual

Figure 5-167

1 —Cylinder Head
2 —Gasket
3 —Freshwater Pump
4 —0-Ring

41. Thoroughly clean the inside of the intake
manifold. Install the gasket and intake manifold
(Figure 5-168).

Figure 5-168

1 =Cylinder Head

2 =Gasket

3 =Intake Manifold

4 -B.C.S. Line of VE Pump
5 —=VE Pump
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Note: Connect the B.C.S. line to the VE Pump 4JHA4-TE and 4JH4-HTE Engines
and intake manifold for the 4JH4-TE and
4JH4-HTE.

42, Install the fuel injection line and then assemble
the fuel injection line retainer to prevent line
vibration.

Note: Lightly tighten the line joint nuts on both
ends of the fuel injection line. Completely
tighten after adjusting the injection

timing.
Fuel Injection Line Jeint £29.4-34.4 N-m
Nut Standard Torque (21.7-25.4 |b-ft)

43. Mount the fuel return line {Figure 5-169, (5))
and (Figure 5-170, (5)).

4JHSE Engine Shown (3JHSE is Similar)

Figure 5-170

1 —Fuel Injection Line

2 =Fuel Injection Line Retainer
3 —Fuel Injection Nozzle

4 —Clamp

5 —Fual Return Line

6 —Fuel Injection Pump

7 =Line Seal

44. Install the filter bracket and gasket on the
cylinder block (Figure 5-171).

Figure 5-169

1 =Fuel Injection Line

2 —Fuel Injection Line Retainer
3 =Fuel Injection Nozzle

4 -Clamp

5 —Fuel Return Line

6 —Fuel Injection Pump
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4JH4-TE and 4JH4-HTE Engines

Figure 5-171

1 — Lubricating Oil Cooler

2 —Freshwater Lines Figure 5-172
3 — Lubricating Qil Filter
4 - Gaskst 1 —Seawater Pump
5 — Lubricating Oil Cooler Nut 2 —Pump Drive Gear
6 —Bolt for Filter Bracket 3 —Gear Case
7 —Filter Bracket 4 —Gear Case Flange
45. Install the lubricating oil cooler to the filter 5 —Gasket

bracket. Tighten the lubricating oil cooler nut
(Figure 5-171, (5)).
46. Install the freshwater pipes: cylinder block,

lubricating oil cooler, lubricating oil cooler,
freshwater pump (Figure 5-171).

47. Install the lubricating cil filter with the filter case
remover tool (Figure 5-171).

48. Install the seawater pump assembly and gasket
to the gear case (Figure 5-172) and
(Figure 5-173).

3JH5E and 4JH5E Engines

Figure 5-173

1 —Seawater Pump
2 —Pump Drive Gear
3 —Gear Case Cover
4 —Gasket

49, Lightly tap the gear case side bearing rest with
a wood hammer, and tighten the bolts.
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50. Attach the noise absorber to the rocker arm 51. Install the gasket and heat exchanger (exhaust
cover before assembling the heat exchanger for manifold} to the cylinder head.
4JHSE (Figure 5-174), and the 3JHSE is 52. Install the coolant pipes (seawater / freshwater):
similar. For the 4JH4-TE and 4JH4-HTE, see ) . .
Figure 5-175. + For 3JH5E, install the seawater pipes with the

hose clips (Figure 5-176).
Seawater Lines of 3JH5E Shown

Figure 5-174

1 — Noise Absorber
2 — Heat Exchanger
3 —Cylinder Head

Figure 5-176

1 —Mixing Elbow
2 —Heat Exchanger
3 —Seawatet Pump
4 —Seawater Inlet

Figure 5-175

1 —Noise Absorber
2 — Heat Exchanger
3 — Gasket
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» For 4JHSE gear case side seawater pipe, insert
the pipe in the retainer. Fasten the retainer to the
mounting foot with flange bolt {Figure 5-177).

Figure 5-177

1 —Seawater Pipe
2 —Retainer

3 —Flange Bolt

4 —Mounting Foot

« For 4JH5E flywheel housing side seawater pipe,
fasten the retainer together with the ground
terminal to the flywheel housing by the ground
bolt for sail drive and ZF30M (Figure 5-178).

Figure 5-178

1 —Retainer

2 —Seawater Pipe

3 —Ground Terminal
4 -Flywheel Housing
5 —Ground Bolt

YANMAH, JH Series Service Manual

+ When the 4JH5E is coupled with SD50:
For gear case side seawater pipe, fasten the
upper side balt with the bracket. Clamp the pipe
with the retainer and attach to bracket
(Figure 5-179).

(1)

(2}

Figure 5-179

1 —Retainer

2 —Gear Case Side Seawater Pipe
3 —Bolt

4 —Nut

& —Bracket

* When 4JH5E is coupled with KM4A1, seawater
pipes for KM4A1 marine gear cooler are shown in
(Figure 5-180) and {Figure 5-181).

Figure 5-180

1 —Seawater Pipe to Heat Exchanger Inlet from
Seawater Pump

2 =Joint

3 —Seawater Pipe from Seawater Pump
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ENGINE Assembly

Freshwater Lines of 3JH5E Shown

(2)

(1) 3

Figure 5-181

1 —Seawater Pipe to Marine Gear (KM4A1)
Qil Cooler

2 —Seawater Pipe from Marine Gear (KM4A1)
Qil Cooler

3 —Marine Gear Qil Cooler

+ Install the freshwater pipes with the hose clips;
exhaust manifold, freshwater pump, freshwater
pump heat exchanger.

« Install the freshwater pipes; cylinder block, Figure 5-162
lubricating oil cooler, lubricating oil cooler, 1 —Heat Exchanger
freshwater pump. 2 —Exhaust Manifold
3 —Freshwater Pump
4 —From Lubvricating Oil Cooler

+ Install the freshwater pipe: lubricating ail cooler,
freshwater pump. Attach the pipe to the bracket of
the feed pump by nylon band (Figure 5-183).

Figure 5-183

1 —Freshwater Pipe to Oil Cooler
2 —Nylon Band
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Assembly

ENGINE

+ Attach the feed pump wire harness to the oil
cooler water pipe by nylon band (for 4JHSE only)
{Figure 5-184).

[ i SR i

Figure 5-184

1 - Feed Pump Wire Harness
2 —Qil Cooler Water Pipe
3 —Nylon Band

53. Install the alternator:

Note: Connectthe wires to the terminals before
attaching the alternator to the gear case
(Figure 5-185).

Figure 5-185

1 - Alternator
2 —Wires and Terminals

{a} Install the adjuster on the freshwater pump,
the distance piece on the gear case and
then the alternator.

YANMAH, JH Series Service Manual

(b) Adjust V-belt tension with the adjuster, and
tighten the mounting bolts (Figure 5-186).

(1)
()
()

(7)

i g ML

Figure 5-186

1 - Alternator Adjust Bolt
2 -V-Bslt

3 —Adjuster

4 —Freshwater Pump

5 —ARternator

6 —Gear Case

54. Install the V-belt cover.
(a) Install the water pump adjustment bolt.

{b} Insert insulation rubbers and collars to the
hole of belt cover.,

{c) Fasten the belt cover to the bolts with
washers and nuts,
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ENGINE

Assembly

4JHS5E Engine Shown (3JH5E is Similar)

Figure 5-187

1 —Bolt

2 —Insulation Rubber and Collar
3 —Washer and Nut

4 —V-Belt Cover

55. Install the starting motor in the flywheel housing

(Figure 5-188).

4JH5E Engine Shown (3JH5E is Similar)

Figure 5-189

1 —Starter Relay
2 —Stop Solenoid Relay
3 —Air Heater Relay

Note: Fasten the wire harness clamp to the
upside to avoid interfering with the
mounting foot (Figure 5-1380).

Figure 5-188

1 - Starting Motor
2 —Flywheel Housing

56. Install the starter relay, stop solenoid relay and
air heater relay by flange bolts. Connect the
harness to each relay.

5-96

Figure 5-190

1 —Wire Harness
2 =Clamp
3 —=Mounting Foot

57. 4JH4-HTE: Install the intercooler:

(a) Install the seawater pipes with the hose
clips.

(b) Install the air duct from the intercooler to the
intake manifold.

(¢) Install the air duct from the turbocharger to
the intercooler (Figure 5-181).

JH Series Service Manual YANMAH.,
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Assembly ENGINE

4JH4-TE Engine Shown

% = Figure 5-192

B Bt AT Y
Pl i .\;,'w‘]‘o - £y L § -
gt Az A\ VAR fj\/ 1 —Intake Silencer
2 =Turbocharger
Figure 5-191 3 —Lubricating Qil Pipe

4 =Mixing Elbow

1 —Intercooler
59. Install the mixing elbow, on the exhaust

2 —Seawater Pipe

3 — Air Duct to Intake Manifold manifold outlet for 3JH5E and 4JH5E, and on
4 — Air Duct from Turbocharger the turbocharger for 4JH4-TE and 4JH4-HTE.
58. Install the turbocharger {for 4JH4-TE and 60. Install the cooling seawater pipe (rubber hose)
4JH4-HTE) (Figure 5-192). with the hose clips (heat exchanger-mixing
(a) Install the turbocharger to the exhaust elbow).
manifold. 61. Install the intake silencer, on the intake manifold

inlet coupling for 3JH5E and 4JH5E, and on the
turbocharger for 4JH4-TE and 4JH4-HTE.

62. Install the breather hose to the silencer with the
hose dlips {intake silencer-rocker arm cover).

63. Install suction air silencer of 3JH5E and 4JHSE.

64. Install the bracket on the flywheel housing by
bolt and mount the suction pipe to the silencer.

{b}) Install the lubricating oil pipe and the
freshwater pipe to the turbocharger.
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Assembly

3JHS5E and 4JH5E Engines Shown

66. Insert the collar into the hole of silencer and fix
to the bracket by bolt (Figure 5-195).

N g

Figure 5-193

1 = Suction Air Silencer
2 —Breather Hose

3 —Hose Band

4 —Suction Hose

65. Secure the silencer to the suction manifold with
rubber hose and hose band (Figure 5-194).

1aTEE -1

Figure 5-194

1 =Silencer
2 =Rubber Hose
3 =Hose Band

5-08

Figure 5-195

1 =Collar
2 —Bok

67. Secure the intake pipe with a hose clamp.
68. Install the fuel filter bracket on the intake
manifold (Figure 5-196).

4JH5E Filter and Bracket Shown (3JH5E is
Similar)

GITEIS . A0E

Figure 5-196

1 —Bolt

2 —Fuel Filter Bracket
3 —Boht

4 —Header (fuel filter)
5 —Fuel Filter

JH Series Service Manual YANMAH.,
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ENGINE

69. Install the fuel filter (Figure 5-196).

70. Install the fuel feed pump and bracket
(Figure 5-197) to the cylinder block by bolt.

4JHSE Engine Shown (3JH5E is Similar)

72,

Connect the electric wiring to the proper
terminals, observing the color coding to make
sure the connections are correct. Clamp the
wire harness by fastening the clamp to the
upside to avoid interfering with the mounting
foot (Figure 5-199).

Figure 5-197

1 —Bracket
2 —Electric Fuel Feed Pump
3 —Bolt

71. Install the fuel pipe (fuel feed pump-fuel filter,
fuel filter-fuel injection pump) (Figure 5-198).

LTS T

Figure 5-198

1 —Fuel Line {(bleed air)
2 —Fuel Line {fuel filter-fuel injection pump)
3 —Fuel Line {fuel feed pump-fusl filter)

YANMAH, JH Series Service Manual

73.

74.

Figure 5-199

Connect the electric wires to the terminals
betore attaching the alternator to the gear case
(Figure 5-200).

Figure 5-200

Installation in a boat and completion of the

piping and wiring:

(a) Mount the engine on the engine bed in the
engine room of a boat after all engine
assembly has been completed.

(b) Connect the coolant pipes, fuel pipes, other
pipes on the boat and the exhaust hoses.

(¢) Connect the battery, instrument panel,
remote control cable and other wining.
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@ 2008 Yanmar Manne International



ENGINE Assembly
75. Fill the engine with lubricating oil from the Coolant Recovery Tank
supply port on top of the gear case or the rocker Gapacity (Full 0.8L (0.8541)

arm cover and fill the marine gearbox from the
supply port on top of the reduction gear case
(Figure 5-201) and (Figure 5-202).

Figure 5-201

1 —Supply Port
2 — Dipstick

Figure 5-202

1 —Supply Port
2 - Dipstick
76. Remove the coolant (freshwater) tank filler cap
and fill tank with water.

3JHSE 45L (4.8 qt)
4JH5E 6.0L (63 qt)
4JH4-TE / 4JH4-HTE 72L(76qt)

77. Fill with water in the coolant recovery tank until
the level is between the full and low marks
(Figure 5-203).

5-100

Figure 5-203

1 =Filler Cap
2 =Coolant Tank
3 =Coolant Recovery Tank

78. Check fuel injection timing. See Checking and
Adjusting Fuel! Infection Timing on page 6-32.

Checking and Adjusting Remote
Control Operation

The varicus control levers on the engine side are
connected to the remote control lever by the remote
control cable. The cable will become stretched and
the attachments loose after long hours of use,
causing deviation. It is dangerous to control
operation under these conditions, and the remote
control cable must be checked and adjusted
periodically.

+ Adjusting the throtile remote control cable: Check
to see that the control lever on the engine side
moves to the high-speed stop position and
low-speed stop positicn when the remote control
lever is moved to H (high speed) and L (low
speed) respectively.

When there is deviation, loosen the bracket for
the remote control cable on the engine side and
adjust.

Adjust the high-speed stop position first and then

adjust the low-speed idling by the adjustment bolt
on the remote control lever.

JH Series Service Manual YANMAH.,
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NOTICE: Never adjust the high-speed limiting
boit. This will void warranty.

Figure 5-204

1 —Remote Control Cable

2 —High-Speed Limiting Bolt
3 —Low-Spesad Limiting Bolt
4 —Fusel Injection Pump

5 —Cable Joint

6 —Control lever

* Adjusting the marine gear remote control cable:
Check that the shift lever moves to the correct
position when the remote control handle is put in
the NEUTRAL, FORWARD and REVERSE
positions. Use the NEUTRAL position as the
standard for adjustment. When there is deviation,
loosen the clamp for the remote control cable and
adjust the shift lever position.

Figure 5-205

1 —Remote Control Cable
2 —Clamp

3 —Shaft Lever

4 —Marine gear
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FUEL SYSTEM
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Safety Precautions

FUEL SYSTEM

SAFETY PRECAUTIONS

Before you service the fuel system, read the
following safety information and review the
Safety Section on page 2-1.

Fire Hazard

‘4 NEVER put diesel fuel or other
/ flammable material such as oil, hay or
dried grass near the engine during

engine operation or shortly after
shutdown.

ALWAYS put an approved fuel container under the
opening whenever you remove any fuel system
component (such as changing the fuel filter).
Dispose of waste properly.

YANMAH, JH Series Service Manual

INTRODUCTION

This section of the Service Manual describes the
procedures necessary to remove, install and repair
fuel system components as used on the Yanmar
3JH5E, 4JHSE, 4JH4-TE and 4JH4-HTE engines.
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Specifications

SPECIFICATIONS

Test and Adjustment Specifications
3JH5E (MP2 Pump)

Ingpection ltem

Specification Reference

High-Pressure Fuel Pump Pressure

21.6 MPa (3133 psi)

Fuel Feed Pump Pressure

20 kPa (2.9 psi)

Return Fusl Pressure

20 kPa {2.9 psi)

Fuel Supply Restriction

400 mmAg (18 in.Aq)

4JHSE (MP2 Pump)

Inspection ltem

Specification Reference

High-Pressure Fuel Pump Pressura

21.6 MPa (3133 psi)

Fuel Feed Pump Pressure

20 kPa (2.9 psi)

Return Fuel Prassure

20 kPa (2.9 psi)

Fuel Supply Restriction

400 mmAg (16 in.Aq)

4JH4-TE (Bosch VE Pump)

Inspection ltem

Specification Reference

High-Pressure Fusl Pump Pressure

21.8 MPa (3133 psi)

Fuel Feed Pump Pressurs

20 kPa (2.9 psi)

Return Fual Pressurs

20 kPa (2.9 psi)

Fuel Supply Restriction

1000 mmAg (40 in.Aq)

Timer Advancing Angle

1.5° / 1100-1600 rpm pump spead

4JH4-HTE (Bosch VE Pump)

Inspection kem

Specification Reference

High-Pressure Fuel Pump Pressure

21.6 MPa (3133 psi)

Fuel Feed Pump Pressure

20 kPa (2.9 psi)

Return Fuel Pressursg

20 kPa (2.9 psi)

Fuel Supply Restriction Excluding Fuel Filter Loss Pressure

1000 mmAg (40 in.Ag)

Timer Advancing Angls

2.6° / 1200-1600 rpm pump spesd

6-4
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FUEL SYSTEM

Special Torque Chart

Component

Tightening Torque

Lubricating Oil
Application
{Thread Portion and
Seat Surface)

Reference Page

Fusl Injection Nozzle Retaining Bolt 28 N-m
{(19.2 Ib-t)
Fuel Injection Pump 3JHSE and 4JHSE 34.3 N'm
Crive Gear Nut {25.3 Ib-ft)
4JH4-TE and 64 N-m
4JH4-HTE {47 Ib-f1)
Fuel Injection Line Joint Nut 32 N-m
(24 Ib-f)

Not Applied

Install Fuel injection
Nozzle. See install the
fue! injection nozzle;
on page 5-88.

install Fuel Injection
Pump. See Installing
the Fuel Injection
Pump on page 6-28.

Remove and Install
Fuel Infection Lines.
See Remove the fuel
injection line

(Figure 5-32) through
(Figure 5-34); on
page 5-32.

YANMAH, JH Series Service Manual
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FUEL SYSTEM

Special Service Tools

SPECIAL SERVICE TOOLS

Name of Tool

Shape and Size

Application

Measuring Device
(Cam Backlash)
158090-51050

Nozzle Plate
158090-51700

NIAAS -y

Top Clearance Gauge
158090-51300

66
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Fuel System Components FUEL SYSTEM

FUEL SYSTEM COMPONENTS

4JHSE Engine (3JHSE is Similar) 4JHAE-HT / 4JH4-HTE Engines

Note: 4JH4-HTE fuel system components are
shown. 4JH4-TE is similar.

Figure 6-1

1 —Fuel Injector

2 —Fuel Filter

3 —Headoer (fuel filter)
4 — Electric Fuel Feed Pump Figure 6-2
5 =Fuel Injection Pump

1 —Fuel Injection Line

2 —Fuel Injection Line Retainer
3 —Fuel Injection Nozzle

4 —Clamp

5 —Fuel Return Line

6 —Fuel Injection Pump

7 —Line Seal
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FUEL SYSTEM

Fuel System Diagram

FUEL SYSTEM DIAGRAM

3JH5E and 4JHSE System
(5} (20)
(r — (21) )
™ — (17)
U: 4) ' 1 % {_ a8)
' (19} '_ ] 16
l (3) T2 =
— ) L-L{15)
{2)
— | — — N " 13) (14)
L (1} A

6

(19} ' ://
(%) '

(8) 7o

1 —Diesel Fuel Tank

2 —Fuel Filter / Water Separator
3 - Electric Fuel Feed Pump
4 —Fuel Filter

5 —=Priming Pump

6 —Fuel Supply Line

7 —Low-Pressure Galley

8 —Pressure Control Yalve

9 = Trochoid Pump
10-0il Seal
11 =Fuel Injection Pump Cam

6-8

Figure 6-3

12 -Engine Crankcase

13 - Tappet

14 -High-Pressure Galley
15— 0Overflow Orifice

16— Accumulator

17 —Timer Piston

18 —-Mono-Plunger
19—Distributor Shaft
20—Fuel Return Line

21 —-High-Pressure Fuel Injection Lines
22 —Fuel Injector

JH Series Service Manual YANMAH.,
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Fuel System Diagram FUEL SYSTEM

Note: 4JH4-TE system shown. 4JH4-HTE is similar.
(5)
% )

SEL
=

(7}
(9)
(10) |
Figure 6-4
1 = Fuel Priming Pump 9 —Fuel Return Line
2 —Return Fuel to Fuel Tank 10—Fuel Tank
3 = Overflow Valve 11 =Fuel Injection Pump
4 - Magnetic Valve 12 -Fuel / Water Separator
5 =Fuel Injection Nozzle Return Line 13 -Fuel Filter
6 —Fuel Injection Nozzle 14 -Regulating Valve
7 —High-Pressure Fuel Supply Line 15 -Fuel Feed Pump
8 —Plunger Barrel
YA NMAH, JH Series Service Manual 6-9
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FUEL SYSTEM Fuel System Tests
FUEL SYSTEM TESTS 3. Connect the test gauge assembly between

disconnected ends. Install and tighten hose

NOTICE: After completing work that involves

opening the fuel system, do the following: clamps. _ _
4. Start engine and set speed to low idle. Read
* Bleed the system. See Bleeding the Fuel System and record pressure.
on page 6-51. 5. Operate engine at full load. Read and record
» Start engine and check for leaks. Allow engine to pressure.
run until it s running smoothly. 6. Repeat procedure at the outlet end of the fuel

; G P oy
Measuring Fuel Feed Pump Pressure ine filter (Figure 6-6, (2))

1. Attach a suitable fuel pressure gauge to atee Inspection lem | rpm Specification
joint, and connect a short length of hose to one Fuel Fead Pump
of the remaining two legs of the tee Pressure Al 20 kPa (2.9 psi)
(Figure 6-5, (1)). (Minimurm)

Results

+ It pressure reading is not within specification,
inspect pre-filter (it equipped), fuel filter / water
separatar, fuel fine filter and fuel feed pump.

+ Measure vacuum / restriction before the electric
pump. This value should not exceed 1000 mmAg
{40 in.Aq). If it exceeds the specification, correct
restriction from the fuel tank to the engine.

+ It fuel feed pump pressure is significantly less
than 20 kPa (2.9 psi), and inlet restriction and
return line pressure are within specifications,

Figure 6-5 replace the electric fuel feed pump.

2. Disconnect the fuel hose from the fuel fine filter
inlet (Figure 6-6, (1)).

F 21 e

Figure 6-6
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Fuel System Tests FUEL SYSTEM

Testing Return Fuel Pressure 4JH4-HTE Shown {4JHA4-TE is Similar)

Note: This test is dependent on the fuel supply.
Test the low-pressure fuel system prior to
performing this test. See Measuring Fuel
Feed Pump Pressure on page 6-10.

1. Assemble a tee, hose and a 0 to 100 kPa
(0 to 15 psi) pressure gauge.

2. Disconnect the hose from the fuel return line
(Figure 6-7, (5)), (Figure 6-8, (5)).

3JH5E Shown (4JH5E is Similar)

(2)

Figure 6-8

1 —Fuel Injection Line

2 —Fuel Injection Line Retainer
3 —Fuel Injection Nozzle

4 —Clamp

5 —Fuel Return Line

& —Fuel Injection Pump

7 —Line Seal
Fe e 3. Connect test gauge assembly between
Figure 6-7 disconnected ends. Install and tighten hose
- . clamps.
1 —Fuel Injection Line . _
3 —Fuel Injsction Nozzle normal low idle.
4 —Clamp 5. Read and record pressure.
5 —Fuel Return Line
6 — Fuel Injection Pump
Inspection ltem rpm Pressure
Return Fuel All speeds 20 kPa
Fressure P (2.2 psi)
Results

If test pressure reading is not within specifications,
find and correct the return fuel restriction.
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FUEL SYSTEM

Servicing the Fuel System

SERVICING THE FUEL SYSTEM

After completing work that involves opening the fuel
system, do the following:
1. Bleed the system.

2. Start engine and check for leaks. Allow engine
to run until it is running smoothly.

Removing the Fuel Injection Nozzle

NOTICE: When working on the oil, coolant or fuel
circuits, you must protect the alternator from
confamination. Cover alternator with suitable
materials. Failure to comply may result in an
alternator failure.

Disconnect the negative (-) battery cable.
Shut off all valves in the fuel supply system.
Remove bonnet.

Remove return fuel line from fuel injection
nozzle (Figure 6-9, (4)).

B wn

Figure 6-9

5. Remove the bolt retaining the fuel injection
nozzle. Remove fuel injection nozzle
(Figure 6-9, (3})). See Remove the fuel injection
tine (Figure 5-32) through (Figure 5-34): on
bage 5-32.

6-12

6.

If the injection nozzle is stuck, use a slide
hammer to remove it from the cylinder head.
NOTICE: DO NOT disassemble the fuel
infection nozzle. Replace the entire unit as
necessary.

If the injection nozzle gasket did not come out
together with the injection nozzle, remove it
from the bottom of the injection nozzle seat
(Figure 6-10, (6}).

Figure 6-10
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Servicing the Fuel System

FUEL SYSTEM

Cleaning Fuel Injection Nozzle
Cavities

1.
2.
3.

Remove fuel injection nozzle.

Clean the fuel injection cavities.

Inspect to ensure sealing surface is clean.
Repeat cleaning if necessary.

Install fuel injection nozzle and high-pressure
line.

WARNING! Piercing Hazard. NEVER check

for fuel leaks with your hand. Run engine and
check for fuel leaks.

Installing Fuel Injection Nozzles

1.

Make sure that the old gasket is not at the
bottom of the injection nozzle seat. Clean the
sealing surfaces of the injection nozzle seat.
See Cleaning Fuel Injection Nozzle Cavities on
page 6-13. NOTICE: Always install & new
gasket when installing an injection nozzle.
Make sure all sealing surfaces are clean.

Install new gasket (Figure 6-11, (6)) on tip of
injection nozzle {Figure 6-11, (1)} and
(Figure 6-12, (5)).

2-Valve Head

Figure 6-11

YANMAH, JH Series Service Manual

4-Valve Head

Figure 6-12

3. Place the retainer ((Figure 6-11, (4)) for 3JHSE
and 4JHSE or (Figure 6-12, (3)} for 4JH4-TE
and 4JH4-HTE) on the injection nozzle as
shown,

Note: If installing used fuel injection nozzles,

clean the injection nozzle prior to
installation.

4. 4JH4-TE and 4JH4-HTE: Install the pipe seal
(Figure 6-12, (4}).

5. Install the injection nozzle and retainer as an
assembly.

6. Install bolt and washer (Figure 6-11, (2, 3)) and
tighten to 26 N-m (19.2 in.-Ib).

7. Install the fuel injection lines (Figure 6-13, (1))
and (Figure 6-14, (1)). See installing Fuel
Injection Nozzles on page 6-13.

6-13
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FUEL SYSTEM

Servicing the Fuel System

3JHSE and 4JH5E Engines

2)

Figure 6-13
4.JH4-TE and 4JH4-HTE Engines

Figure 6-14

6-14

11.
12.
13.

14.

If removed, install clamp(s) (Figure 6-13, (2))
and (Figure 6-14, (2)).

Install injection nozzle return fuel lines
(Figure 6-13, (4)) and (Figure 6-14, (4), (5)).
See Installing Fuel Injection Nozzles on
page 6-13.

. 4JH4-TE and 4JH4-HTE: Install pipe seal

(Figure 6-14, (7).
Open all fuel supply valves.
Connect the negative {-) battery cable.

Fill and bleed fuel system. See Bleeding the
Fuel System on page 6-51.

WARNING! Piercing Hazard. NEVER check
for fuel leaks with your hand. Start the engine
and check for fuel leaks. Allow the engine to run
until it is unning smoothly. NOTICE: When
working on the oil, coolant or fuel circuits, you
must protect the alternator from contamination.
Cover alternator with suitable materials. Failure
to comply may result in an afternator faifure.

Removing Fuel Injection Lines

1.

3.

Disconnect the negative (-} battery cable.

2. Shut off all valves in fuel supply system.

If removing only one line, remove the clamp
joining the fuel injection lines 1o each other.

Note: Identify all lines to ease installation.

4. Loosen retainer bolts on fuel injection line(s})

(Figure 6-15, (2)) and (Figure 6-16, (2)).

JH Series Service Manual YANMAH.,
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Servicing the Fuel System FUEL SYSTEM

3JHSE and 4JHSE Engines Installing Fuel Injection Lines

1. Install line(s) and start all union nuts before
tightening any. Hand-tighten all union nuts.

Note: Always use a special tool when
loosening or tightening fuel injection line
union nuts.

(2)

NOTICE: Be sure new fuel injection lines are
properly positioned and installed.

2. Tighten union nuts to 32 N-m (24 |b-ft).

3. Bleed fuel system. See Bleeding the Fuel
System on page 6-51.

4. WARNING! Piercing Hazard. NEVER check
- for fuel leaks with your hand. Start engine
Figure 6-15 and check for fuel leaks,

4JH4-TE and 4JH4-HTE Engines Replacing the Fuel Feed Pump

1. Disconnect the negative (-) battery cable.

2. Shut off fuel supply valve at fuel tank.

3. 3JH5E and 4JHSE: Disconnect electrical
connector (Figure 6-17, (1)).

3JH5E and 4JHGE Engines

Figure 6-16
5. Remove fuel injection line(s). NOTICE: Figure 6-17
Immediately cap or plug all openings to prevent 1 —Electric Fuel Feed Pump
contamination of system. 2 —Electrical Connector
3 —Fuel Supply Line
4 —Bracket
5 —Bolt
€& —Fuel Feed Line to Filter
YANMAH, JH Series Service Manual 6-15
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FUEL SYSTEM

Servicing the Fuel System

4. Remove supply line (Figure 8-18, (16)} and
pressure line (Figure 6-18, (2)),
(Figure 6-18, (7)) from fuel feed pump. Install
caps or plugs on all open fittings to prevent
contamination of the fuel system.

Transfer fuel pump mounts to new pump.
Install new fuel feed pump.

Connect supply and pressure lines.
Connect electrical wiring connector.
Open fuel supply valve.

© N ;

(1)

—-

10. Bleed fuel system. See Bleeding the Fuel
System on page 6-51.

11. WARNING! Piercing Hazard. NEVER check
for fuel leaks with your hand. Start engine
and check for leaks.

Note: For 4JH4-TE and 4JH4-HTE, the fuel

feed pump is built in the fuel injection
pump / governor system (Figure 6-18). If
fuel pump porticn needs to be changed,
contact an authorized Bosch service
factory or dealer.

(5}

@)

=

Figure 6-18

6-16

(9)

LR i ]
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Servicing the Fuel System FUEL SYSTEM

Replacing the Fuel Injection Pump 4JHA-TE and 4JH4-HTE Engines

Removal

NOTICE: When working on the oil, coolant or fuel
circuits, you must protect the alternator from
contamination. Cover alternator with suitable
materiais. Faflure to comply may result in an
afternator failure.

1. Disconnect the negative (-) battery cable.

2. Close fuel supply valve at fuel tank.

3. Disconnect electrical connector
(Figure 6-19, (2}) from fuel measuring unit.

Figure 6-20

Disconnect fuel return line (Figure 6-20, (4)).
Remove fuel injection line (Figure 6-20, (1)).
Remove bolts and support {(Figure 6-19, {1)).

Hold crankshaft to prevent it from turning and
loosen the nut for fuel injection pump drive
gear / flange assembly with an extraction tool
) (Figure 6-21). NOTICE: Do not disassemble
Figure 6-19 pump flange, fuel pump drive gear and flange

4. Disconnect fuel supply line (Figure 6-20, (6)). bolt.

o Ne o

Figure 6-21
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FUEL SYSTEM

Servicing the Fuel System

9.

Remove the fuel injection pump and O-ring
from the gear case flange (for 3JHSE and
4JHSE.) Remove the fuel injection pump and
O-ring from the VE pump bracket, which is
attached to the gear case flange (4JH4-TE and
4JH4-HTE) (Figure 6-22).

Figure 6-22

10. Install a new fuel injection pump.

Installation

1.

Confirm whether the marks of the pump drive
gear and the idler gear align.

Turn the camshaft so that the key of the
camshaft begins to align with the key groove of
the pump drive gear.

Insert the VE pump and a new O-ring into the
hole of the pump bracket. Verify that the key of
the camshaft and the key groove of the drive
gear are aligned. Lightly tighten the three nuts
for the VE pump (Figure 6-23).

Figure 6-23

6-18

Note: Always use new O-rings on assembly. Be

4.

careful not to scratch the O-ring.

Tighten the pump drive gear nut and the
washer together temporarily.

. Turn the VE pump to the position where the

marks of the VE pump bracket align.

Tighten the pump drive gear nut (with
lubricating oil) firmly with the specified standard
torque.

3JH5E 343 N-m
Torque 4JH4-TE 64 N'm
4JH4-HTE (47 b-f)

Tighten the three pump installation nuts firmly.

After adjusting the injection timing, tighten the

fuel injection pump.

Measure the backlash between the pump drive
gear and idler gear.

0.07-0.15 mm

Backlash 0.0028-0.0059 in.

Adjusting Fuel Injection Timing

See Checking and Adjusting Fuel Injection Timing
on page 6-32 and see Position of Top Dead Cenier
and Fuef Injection Timing on page 5-70.

1.

S

Install high-pressure line and tighten union
nuts. See Remove the fuel injection line
(Figure 5-32) through (Figure 5-34): on
page 5-32.

Connect fuel return line.
Connect fuel supply line.
Connect electrical connector.
Open tuel supply valve.

Bleed fuel system. See Bleeding the Fuel
System on page 6-51.

WARNING! Piercing Hazard. NEVER check
for fuel leaks with your hand.
Start the engine and check for leaks.

JH Series Service Manual YANMAH.,
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MP2 Fuel Injection Pump System (3 / 4JH5E)

FUEL SYSTEM

MP2 FUEL INJECTION PUMP
SYSTEM (3 / 4JH5E)

Introduction

This section of the Service Manual describes the
procedures necessary to remove, install and
perform timing adjustment of the MP fuel injection
pump and its associated system components. This
fuel injection pump is comparable to the fuel
injection pumps used on model 3JH5E and 4JH5E
engines.

Fuel Injection Pump

Note: If the MP fuel injection pump itself
requires servicing, it must be taken to an
authorized Yanmar FIE (Fuel Injection
Equipment) repair facility.

NOTICE: NEVER remove or attempt to remove the
tamper-procf devices from the full-load fuel
adjusting screw or the high-speed throttie fimit
screw on the fuel injection pump and governor
assembly. These adjustments have been made at
the factory to meet all applicable emissions
regulations and then sealed.

NOTICE:NEVER attempt to make any adjustments
to these sealed adjustment screws. If adjustments
are required, they can be made only by a qualified
fuel infection shop that will ensure the injection
pump continues to meet all applicable emissions
regulations and then replace the tamper-proof
seals.

NOTICE: Tampering with or removing these
devices may void the “Yanmar Limited Warranty.”

The following describes the features of the MP fuel
injection pump manufactured by Yanmar
(Figure 6-24).

YANMAH, JH Series Service Manual

Figure 6-24

The fuel injection pump is a very important
component of the engine. Itis capable of making
very precise fuel delivery adjustments according to
the varied loads applied to the engine.

All of the fuel injection pump components are very
precisely machined. It is extremely important to
follow good service practices and maintain
cleanliness when servicing the fuel injection pump.

The Yanmar MP “"Mono-Plunger” Fuel Injection
Pump is a distributor type pump which consists of a
single fuel supply plunger, a distributor shaft, a
hydraulic head and a pump housing. The hydraulic
head has a delivery valve for each cylinder. The
fuel injection pump housing contains a governor
and an internal camshaft.

The fuel is pressurized by the up and down motion
of the camshaft-driven single plunger. It is then
distributed to the proper fuel injector by the rotating
distributor shaft.

The MP2 pump is used on model 3JHSE and
4JHS5E engines.

6-19

@ 2008 Yanmar Manne International



FUEL SYSTEM

MP2 Fuel Injection Pump System (3 / 4JHS5E)

Stop Solenoid

The MP fuel injection pumps are equipped with a
stop solenoid that controls the fuel flow inside the
fuel injection pump.

Usually, no current flows to the stop solenoid and
the solenoid plunger is extended, releasing the fuel
injection pump fuel rack in the “opened” position
and allowing fuel to flow through the injection pump
and to the engine.

To stop the engine, push the stop button while the
key switch is turned to the ON position. Current
flows to the stop solencid “hold coil,” and the
solenoid plunger extends and moves the injection
pump fuel rack to the “closed” position, shutting off
the fuel flow and stopping the engine.

Trochoid Fuel Pump

Note: The trochoid fuel pump located on the
side of the MP fuel injection pump is not
a “fuel supply” pump. The function of this
pump is to raise the pressure of the fuel
supplied by the electric fuel supply pump
to the internal fuel pressure required by
the MP fuel injection pump.

The use of an electric fuel supply pump is required
on 3JH5E and 4JH5E maodel engines with the MP
fuel injection pump.

6-20
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Fuel System Specifications FUEL SYSTEM

FUEL SYSTEM SPECIFICATIONS
Special Torque Chart

Compenent Tightening Torque (Thl!-eizr:;;:gir::gnc::l: gz:fastli.l?'!nace)
Fuel Injector Retainer Bolt ?SQQII:EI-‘J? Not Applied
guel Pump Drive 3JHSE and 32.3-383Nm Not Applied

ear Nut 4JHEE (24-27 Ib-fi)
High-Pressure Fuel Injection Line Nuts égg; [;)-r;:) Not Applied
Fuel Return Line Bolts éggflrltlg; Not Applied
Fuel Injection Pump Mounting Nuts (?32? [:)-rfT) Not Applied
g%%;?igmor Nozzle Case Nut 3?3%2‘:; :b[\flnm Not Applisd
UNS-28
N v Not Applied
Test and Adjustment Specifications
Model Injector ID Mark® Fuel Injector Pressure Fuel Injection Timing

BUHSE and 4JHSE AL (20605152 5 " jsction Timing on page .52

Fuel infector identification is critical as each engine Ras a unique fuel injection pressure. The fuel nozzie is specifically
malched lo the fuel injector by engine model and / or engine speed.

Note: Fuel injection pressure of a new fuel injector is reduced approximately 72.5 psi (0.5 MPa) after about
5 hours of operation due to the initial break-in of the engine. When adjusting a new fuel injector or
after it has been disassembled for service, adjust the fuel injector 72.5 psi (0.5 MPa) higher than the
above standard.

Note: Every fuel injector has a three-character identification mark (Figure 6-25, (1)) such as RDL (3JH5E
and 4JH5E).

Figure 6-25
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FUEL SYSTEM

Special Service Tools

SPECIAL SERVICE TOOLS

No.

Tool Name

Application

HNustration

Torque Wrench

Locally Available

For tightening nuts and bolts 1o the specified
torque

Fuel Injector
Removal Tool

Yanmar Part No.
128470-92305

Used in conjunction with a slide hammer to
remove the fuel injectors (2-valve cylinder
heads)

MEASURING INSTRUMENTS

No.

Instrument Name

Application

llustration

Fuel Injector Tester

Locally Available

For observing injection spray pattemn of fuel
injsction nozzle and measuring injection
pressure

Dial Indicator”

Mituotoyo 2050SE -
Locally Available

Check and adjust fuel injection timing

2
. . Mituotoyo 303613 -
Extension Rod™ || o ally Available
{M14) TNV82-88 -
Yanmar Part No.
158020-51831
3 Fuel Injection p”!“" Mount dial indicator to fuel injection pump
Plunger Adapter {M16) TNV94-106 -
Yanmar Part No,
158080-51841
Plunger Adapter | Yanmar Part No. s ;
4 Clamp 23000-0713000 Clamps stem of dial indicator in plunger adapter.

6-22

part number, in territories serviced by Yanmar America and Yanmar Europe.

* These special service tools may also be avallable as an "MP Fuel injection Punp Special Tool Set,” under a different
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Fuel System Components FUEL SYSTEM

FUEL SYSTEM COMPONENTS
4JHSE Engine Shown (3JHSE is Similar)

(5) GIETIZ.TIN

Figure 6-26
1 —High-Prassure Fuel Injection Lines 7 —Fuel Injection Pump Insulator
2 —Fuel Return Line 8 —Fuel Injection Pump
3 —Fuel Injector 9 —Rear Fuel Injection Pump Support
4 —Fuel Injection Pump Drive Gear Nut 10-Fuel Filter / Water Separator
5 —Lock Washer 11 —Electric Fuel Feed Pump
6 —Fuel Injection Pump Drive Gear Assembly 12-Fuel Filter
(DO NOT ramove or loosen the four bolts 13—Fuel Filter Housing with Priming Pump
that fasten the injection pump drive gear to 14 - Trochoid Fuel Pump
the injection pump drive gear hub.)
YA NMAH, JH Series Service Manual 6-23
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FUEL SYSTEM Fuel Injection Pump

FUEL INJECTION PUMP Note: To prevent rounding the fuel line nuts,
. . . always use a line or flare nut wrench.
Removing the Fuel Injection Pump When loosening the fuel line nuts,

. 3 always hold the fuel injection pump
1. Loosen the cooling pump V belt: delivery valves with a “back up” wrench
2. Remove the spacer, V-pulley {Figure 6-27, (1)) to prevent loosening the delivery valves,

and cooling fan V-belt (Figure 6-27, (2)). . .
6. First loosen the fuel line nuts at the fuel

injectors and then at the fuel injection pump.
NOTICE: Remove or install the high-pressure
fuel injection lines as an assembly:.
Disassembling the high-pressure fuel injection
lines from the retainers or bending any of the
fuel tines will make it difficult to reinstall the fuel
lines.

7. Finish loosening all the fuel line nuts and
remove the high-pressure fuel lines as an
assembly being careful not to bend any of the
fuel lines. Be sure to protect the fuel system
from contamination by covering all open

connections.
Figure 6-27 8. Disconnect the fuel return lines from the fuel
_ . return fitting (Figure 6-28, (2)). Plug the open
3. Close any fuel valves in the fuel supply line. ends of the lines to minimize leaks and prevent
4. Place a drain pan under the fuel injection pump contamination.
to catch spills. 9. Remove the fuel supply line (Figure 6-28, (3)).
5. Remove the high-pressure fuel injection lines Plug the open end of the line to minimize
as an assembly (Figure 6-28, (1)). leakage and prevent contamination.
10. Remove the throttle cable from the fuel injection
pump.

11. Separate the stop solenoid wiring connector
(Figure 6-29, (2)).

Figure 6-28
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Fuel Injection Pump

FUEL SYSTEM

Figure 6-29

12. Remove the rear fuel injection pump bracket

(Figure 6-29, (1)) from the fuel injection pump.

13. Disconnect the lubricating oil line
(Figure 6-30, (1)) and the clamp
(Figure 6-30, (2)) from the pump. NOTICE:
Take care not to damage or bend the oil line.
For 4JH5E and 3JHSE models, it may be
preferable fo remove the complete oil line
assembly from the engine before proceeding.
Note: On 4JH5E and 3JH5E models, the fuel
injection pump drive gear cover is
attached to the gear case cover by four
bolts.

2

TTATRE-AE

Figure 6-30

14. Remove the fuel injection pump drive gear
cover (Figure 6-31, (1)) from the gear case
cover (Figure 6-31, (2}).

YANMAH, JH Series Service Manual

Figure 6-31

15. To position the fuel injection pump for easier

removal and installation, install a dial gauge
(see Checking and Adjusting Fuel Injection
Timing on page 6-32) into the injection pump
plunger opening. Using a wrench on the
crankshaft pulley bolt, rotate the crankshaft until
the dial gauge shows that the injection pump
plunger is at the bottom of it's stroke.

. To aid in reassembly, make reference marks on

the fuel injection pump drive gear, and on the
gear case cover or idler gear. NOTICE: After
marking the position of the pump drive gear, do
not rotate the engine crankshaft. Rotating the
crankshaft will cause the fuel infection pump to
become misaligned.

» On 3JH5E and 4JH5E models, the idler gearis
not visible. Make a reference mark on the fuel
injection pump drive gear (Figure 6-32, (1)}
and a matching mark on the bore of the gear
case opening {(Figure 6-32, (2)). NOTICE: Do
not loosen or remove the four bolts retaining
the fuel injection pump drive gear to the fuel
infection pump hub. Do not disassemble the
fuel infection pump drive gear from the hub.
Correct fuel infection timing will be very difficult
or impossible to achieve.

6-25
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Figure 6-32 Figure 6-34
Note: On 3JHSE and 4JH5E models the
17. Do not loosen or remove the four bolts injection pump drive gear will remain
(Figure 6-33, (3)) retaining the pump drive gear “captured” inside the gear case and will
to the hub. Only remove the single drive gear not be removable.
nut {Figure 6-33, (1)) and washer
(Figure 6-33, (2)), leaving the hub attached to 20. Once the fuel injection pump drive gear and
the gear. hub assembly has “popped” loose from the

tapered fuel injection pump driveshaft, carefully
remove the drive gear nut (Figure 6-35, (1))
and lock washer (Figure 6-35, (2)).

Figure 6-33
18. Hold the gear train using a large socket wrench {2) 31220230
on lhg crankshaﬂl pulley nut. Llopsen the fuel Figure 6-35
injection pump drive gear retaining nut
(Figure 6-33, (1)) and turn it out to the end of 21. Locate the mark stamped into the upper outside
the fuel injection pump shatt. mounting boss of the fuel injection pump.

Highlight this mark and make a corresponding

19. Di he injecti f i
9. Disconnect the injection pump from drive gear mark on the gear case (Figure 6-36, (1)).

as an assembly using an appropriate two-bolt
gear puller (Figure 6-34).
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Fuel Injection Pump

FUEL SYSTEM

Vichid - 00X

Figure 6-36

Note: The intake manifold and fuel injection
pump insulator (Figure 6-37, (2)) may
need to be removed to access the inner
fuel injection pump (Figure 6-37, (1))
retaining nuts.

Figure 6-37

22. If required, remove the intake manifold and fuel
pump insulator to access the fuel injection
pump rmounting nuts.

Note: The MP2 fuel injection pumps are
fastened to the gear case with three
studs and nuts.

YANMAH, JH Series Service Manual

23. Remove the fuel injection pump
(Figure 6-37, (1)). For purposes of future
injection timing purposes, record the fuel
injection pump timing index number located on
the boss on the engine side (back) of the fuel
injection pump (Figure 6-38, (1)). NOTICE: Do
not rotate the crankshaft while the injection
pump is removed.

(1 — =R~
- e e e '
@) ‘ ‘ S
e R S
N S S e St
: [ “ T esTzioe
Figure 6-38

24 If the fuel injection pump requires servicing, it
must be sent to an authorized Yanmar FIE
repair facility for repair and calibration, or
replaced with a new fuel injection pump.

NOQTICE: NEVER remove or attempt to remove the
tamper-proof devices from the full-load fuel
adjusting screw or the high-speed throttie limit
screw on the fuel injection pump and governor
assembly. These adjustments have been made at
the factory to meet all applicable emissfons
regufations and then sealed.

NOTICE: NEVER atternpt to make any adjustments
to these sealed adjustment screws. If adjustments
are required, they should be made only by a
qualified fuel injection shop that will ensure the
infection pump continues to meet all applicable
emissions regulations and then replace the
tamper-proof seals.

NOTICE: Tampering with or removing these
devices may void the “Yanmar Limmited Warranty”

6-27
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Installing the Fuel Injection Pump

NOTICE: If installing a new or recalibrated fuel
injection pump, record the timing index nmumber
focated on the pump housing boss on the engine
side of the new or recalibrated fuel injection purmnp
(Figure 6-39, (1)). This number will be used to
cafculate and adjust the final fuel infection timing.

Figure 6-40

2. Ifinstalling the fuel injection pump on an engine
with the front gear case cover removed, the fuel
injection pump drive gear can be aligned with
the idler gear by aligning the stamped marks
(A, B, C) on the fuel injection pump drive gear,
idler gear and crankshaft drive gear. Ensure all
three timing marks (Figure 6-41, (A, B, C)) are
aligned.

Figure 6-39

Note: If either or both of the fuel injection
pumps do not have a timing index
number, note the injection pump 1D
(example: XK42) on the injection pump
ID label.

To locate the timing index number for the engine
being serviced use the Timing Index Chart under
“FIE Specs” on the Yanmar Distributor Website
(http://distributor.yanmar.co.jp).

Note: Treat the timing index number as if it has
a decimal point (65 = 6.5).

1. A"gn the pump dl‘lve geal‘ W|th the idlel' geal‘ 1 —Fuel |niaction Pump Drive Gear
using the reference marks made earlier 2 —Camshaft Drive Gear
(Figure 6-40, (1}). 3 —Crankshaft Drive Gear

4 —Lubricating Oil Pump Drive Gear
5 —Direction of Rotation
6 —Idler Gear

Figure 6-41

3. Install a new O-ring on the pump mounting
flange. Apply grease to the O-ring to hold it in
place while the injection pump is installed.
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Fuel Injection Pump

FUEL SYSTEM

Note: Ensure the tapered surface of the fuel

4.

injection pump shaft is clean and dry.

Align the key on the fuel injection pump shaft
with the keyway in the fuel injection pump drive
gear hub. Reinstall the fuel injection pump into
the fuel injection pump drive gear and gear
housing. Reinstall the pump retaining nuts
finger-tight.

Reinstall the fuel injection pump drive gear lock
washer {Figure 6-42, (2)) and nut

(Figure 6-42, (1}). Do not lubricate the threads
of the nut or shaft. Hold the crankshaft pulley
bolt with a socket wrench and tighten the drive
gear nut to the specified torque. See Special
Torgue Chart on page 6-5.

Figure 6-42

If reinstalling the original fuel injection pump:

(a) Align the reference marks (Figure 6-43, (1))
previously made on both the fuel injection
pump mounting flange and gear case or
front plate.

Figure 6-43

(b) Tighten the fuel injection pump retaining
nuts to specification. See Special Torque
Chart on page 6-21.

YANMAH, JH Series Service Manual

If installing a new fuel injection pump:

{a) Reinstall the timing grid sticker, provided
with the new fuel injection pump, onto the
back of the gear case / front plate
(Figure €-44). Align the “standard mark”
(Figure €-44, (1)) with the reference mark
(Figure €-44, (2}) made on the gear case
during disassembly.

(1)

Figure 6-44
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Fuel Injection Pump

(b} Calculate the difference between the timing
index numbers (Figure 6-45, (1)) of the fuel
injection pump that you removed and the
replacement fuel injection pump. See
Calculation Example below.

Figure 6-45

Adjusting the fuel injection timing to
compensate for the difference in pump timing
index numbers:

Calculation Example

Timing Index Number

o O

{1

Figure 6-46

If the difference between the timing index
numbers is a negative (-) number, the
replacement injection pump must be retarded
(Figure 6-46, (3)) {rotated toward the engine)
by the calculated negative (-) amount.

Each mark on the timing sticker represents
0.5° timing change.

Original injection pump = | 6.8

Replacement injection pump =| 7.3

Difference = | +0.5

Difference = Replacement injection pump timing

index number - original injection pump
timing index number.

« [f the difference between the timing index
numbers is a positive (+) number, the fuel
injection pump mounting position must be
advanced (Figure 6-46, (2)) (rotated away
from the engine) as compared to the “standard
mark” {Figure 6-46, (1)) by the calculated
positive (+) amount; adjust the fuel injection
pump to the calculated value.

The above calculated difference indicates that
the replacement fuel injection pump is to be
installed at +0.5° {advanced) from the “standard
mark” (Figure 6-46, (1)) on the timing sticker.

In this case, rotate the top of the fuel injection
pump away from the cylinder block until the mark
on the outside upper mounting boss

(Figure 6-47, (1)) of the fuel injecticn pump
aligns with the +0.5° mark on the timing sticker.

N1ETEE -0

Figure 6-47
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Fuel Injection Pump

FUEL SYSTEM

Tighten the fuel injection pump mounting nuts to
specification. See Special Torque Charton
page 6-21.

Reinstall the rear bracket (Figure 6-48, (1)) to
the fuel injection pump. Tighten the rear
support bolts.

Note: Configuration of the fuel injection pump
rear brackets may vary depending on the
model.

Figure 6-48

Reconnect the throttle linkage and the stop
solenoid connector (Figure 6-48, (2)).

Reconnect the lubricating oil line

(Figure 6-49, (1)) and clamp (Figure 6-49, (2)).

Figure 6-49

YANMAH, JH Series Service Manual

Apply Three Bond Liquid Gasket No. 1212,
Yanmar P/N 377770-01212, or equivalent
sealant to the sealing surface of the pump
cover. Install the pump cover and tighten the
cover bolts.

. Reconnect the fuel return lines and fuel supply

line to the fuel injection pump.

. Reinstall the fuel injection high-pressure lines.

Tighten the nuts to specification. See Special
Torgue Chart on page 6-21. NOTICE: When
reinstalling a new or repaired fuel injection
pump, it is important to add engine oif to the fuel
infection pump to provide lubrication for initial
start-up. Add 5 to 7 6z (150 to 200 cc) of clean
engine oil to the fuel infection pump at the fill
plug located in the upper outside section of the
governor housing.

. Verify the fuel injection pump insulatar

(Figure 6-50, (2)) is not damaged, if equipped.
Reinstall the insulator and intake manifold if
previously removed.

Figure 6-50

13. Reinstall the coclant pump V-pulley spacer

(Figure 6-51, (1)).
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FUEL SYSTEM Checking and Adjusting Fuel Injection Timing

CHECKING AND ADJUSTING
FUEL INJECTION TIMING

Determining the Fuel Injection Timing

Specification

1. Locate and record the fuel injection pump
timing index number (Figure 6-53, (1}) stamped

into the boss on the engine side of the fuel
injection pump housing (Figure 6-52, (1)).

Note: Treat the timing index number as if it has
a decimal point {65 = 6.5).

Figure 6-51

14. Reinstall the cooling pump V-belt
(Figure 6-51, (2)). See Replacing Coolant
Pump Belt and Pulley on page 7-18.

15. Prime the fuel system. See Bleeding the Fuel
System on page 6-51.

16. WARNING! Piercing Hazard. NEVER check
for fuel leaks with your hand. Start the engine
and check for fuel and coolant leaks.

(1)

Figure 6-53
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Checking and Adjusting Fuel Injection Timing

FUEL SYSTEM

2. Using the Fuel Injection Reference (FIR)
number for the engine being serviced, use the
FIR Chart under “FIE Specs” on the Yanmar
Distributor Website:
{http://distributor.yanmar.co.jp).

The FIR number is determined by the complete
engine model number. The engine number is
located on the engine nameplate (Figure 6-54).

e =
© Modet  4JHSE E
Gear Model
Continuous powsr ki 360 f 2907 min”
Speed of prop,shaft min™"
Fust stop power kW 39.6 { 3000 min-

ENG.No.

EC101

C vnumn EO. I.TD o}

Figure 6-54

EXAMPLE: The following example is for a model
4JH5E engine.

{a} Find the engine model number in the FIR
chart. Locate and record the FIR number
(The FIR number for this engine is 5).

(b) Insert the numbers you have recorded into
the following equation:

{Fuel Injection Pump Timing Index Numberx2) +
FIR Number = FIT® (Fuel injection Timing in
Degrees)

(6.5 x 2) = 13 + 6 = 19° Fuel injection Timing

(c) Record the calculated fuel injection timing
specification.

YANMAH, JH Series Service Manual

Checking Fuel Injection Timing
Note: Some fuel may drain from the fuel

1.

4.

injection pump during this process. Make
provisions to contain any such spillage.

Close off the fuel valve in the fuel supply hose
and the fuel return hose.

Clamp shut the fuel injection pump fuel return
hose (Figure 6-55, (1)). NOTICE: Clean the top
of the fuel injection pump to prevent any
comtamination when the fuel infection pump
plunger piug is removed.

Figure 6-55

Remove the forward fuel injection pump plunger
plug (Figure 6-55, {2)} on the top of the fuel
injection pump. NOTICE: Do not refease the
distributor plug (Figure 6-55, (3)). Fuel injection
order may change from the proper order.

Install a dial gauge adapter and clamp into the
pump plunger opening.

Note: Use the Yanmar part no. 158030-51831

M14 adapter for the MP2 fuel injection
pumps and Yanmar part no.
23000-013000 plunger adapter clamp
(Figure 6-56, {1}}.
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Figure 6-56 Figure 6-58

5. Install a dial gauge (Figure 6-57, (1)), Mitutoyo 7+ Typical flywheel markings are as shown in
P/N 2050SB or equivalent, with a 30 mm (Figure 6-59, (1)).
extension, Yanmar P/N 158080-51870 or
Mitutoyo P/N 303613, into the adapter. Secure
with the Yanmar P/N 23000-013000 plunger
adapter clamp (Figure 6-56, (1)) at
approximately the mid-point of its travel.

(9

ATAENT-1N

1 —10° BTDC {Before Top Dead Center}
2 -15°BTDC

3 -18°BTDC

4 -20°BTDC

5 —Direction of Rotation

6 —TDC (Top Dead Center}

Figure 6-57 Figure 6-59
Note: The following references to the Note: A typical flywheel will have multiple
coolant pump end of the engine and are cylinders. Any grid can be used to check
6. Using a wrench on the crankshaft pulley bolt, The flywheel shown in Figure 6-59 is for a
rotate the crankshaft in a clockwise direction Yanmar standard specification DI engine.

while Icoking through the flywheel inspection
port (Figure 6-58, (1)). Rotate the crankshaft
until the injection timing marks on the flywheel
are visible.
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FUEL SYSTEM

Note: The TDC (Top Dead Center) mark can
be identified by the cylinder numbers
stamped near the TDC mark on the
flywheel.

8. Highlight the timing reference mark
(Figure 8-80, (2)) on the flywheel housing.
Highlight the TDC mark (Figure 6-60, (1)) on
the flywheel.

Figure 6-60
9. Highlight the target timing mark

(Figure 6-61, (1)) on the flywheel as calculated

in Determining the Fuel Injection Timing
Specification on page 6-32 (FIT 18°).

<F
7]

_./7//’

50
I ¥\\ -
5 \\\

Figure 6-61

YANMAH, JH Series Service Manual

10.

11.

12.

13.

14.

Rotate the crankshaft counterclockwise until the
dial gauge shows that the injection pump
plunger is at the bottom of its stroke. Rock the
crankshaft back and forth slightly to confirm a
point where the dial gauge shows no
movement. Zero the dial gauge.

Slowly rotate the crankshaft clockwise until the
dial gauge shows a pump plunger lift of 2.5 mm
(0.098 in.).

Check the position of the previously determined
flywheel target timing mark (Figure 6-61, (1)) in
relation to the timing reference mark

(Figure 6-61, (2)) on the flywheel housing. If
the two marks are aligned, the fuel injection
timing is correct. If the marks do not align, the
fuel injection timing must be adjusted. See
Adjusting Fuel Injection Timing on page 6-36.
If the injection timing is correct, remove the dial
indicator and adapter. Replace the pump
plunger plug and its copper gasket and tighten
to specifications. Replace the flywheel
inspection port cover. Open the fuel supply
valve and remove the clamp from the fuel
supply hose and the fuel return hose.

Prime the fuel system. WARNING! Piercing
Hazard. NEVER check for fuel leaks with
your hand. Start the engine and check for
leaks.
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Checking and Adjusting Fuel Injection Timing

Adjusting Fuel Injection Timing

If the timing marks did not align when performing
the Checking Fuel Injection Timing on page 6-33
procedures, the following steps must be performed
to properly time the engine.

1. Leave the dial gauge installed in the fuel
injection pump. Do not disturb the reading on
the dial gauge.

2. Rotate the flywheel until the target timing mark
(Figure 6-62, (1)) and the timing reference
mark (Figure 6-62, (2)) on the flywheel housing
are aligned. NOTICE: Do not rotate the
crankshaft during the remainder of this
proceduire.

A=

Y, .

Figure 6-62

3. Note the reading on the dial gauge
(Figure 6-63, (1)). If the reading is less than
2.5 mm (0.098 in.), the fuel injection timing is
retarded. If the dial gauge reading is greater
than 2.5 mm (0.098 in.), the fuel injection timing
is advanced.

Figure 6-63

6-36

Note: Remove the intake manifold and the fuel

4.

injection pump insulator on the 4JH4TE
model to access the inner fuel injection
pump retaining nuts.

Loosen the nuts fastening the fuel injection
pump to the gear case or front plate. Loosen
the rear bracket(s) on the fuel injection pump.

Note: Loosening the high-pressure injection

10.

pipe nuts on the fuel injection pump may
make rotating the pump easier.

Rotate the fuel injection pump until the dial
indicator reads 2.5 mm (0.098 in.).

To advance the injection timing, rotate the top of
the fuel injection pump away from the engine.

To retard the injection timing, rotate the top of
the fuel injection pump toward the engine.

The injection timing is correct when the dial
indicator reads 2.5 mm (0.098 in.) of pump
plunger lift and the target timing mark on the
flywheel aligns with the reference mark on the
flywheel housing.

Tighten the nuts fastening the fuel injection
pump and rear bracket(s).

Remove the dial gauge and adapter. Replace
the plug in the pump plunger opening and
tighten it to specification. If removed, install the
intake manifold and pump insulator. Tighten the
high-pressure injection pipe nuts to
specification. Open the fuel supply valve,
remove the clamp from the fuel return line and
prime the fuel system. WARNING! Piercing
Hazard. NEVER check for fuel leaks with
your hand. Start the engine and check it for
leaks.
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Checking and Adjusting Fuel Injection Timing FUEL SYSTEM

Fuel Injection Pump Structure for 4JH4-TE and 4JH4-HTE

NOTICE: The disassembly and adjustment of a fuel injection pump need expertise and facilities.
Refer to a Bosch service shop for assistance.

Specifications: The fuel injection pump is VE type (Manufactured by Bosch).

Fuel Injaction Pump VE type
Fuel Fesd Pump Vane type {built-in)
Timer Hydraulic {built-in)
Model VE4/12F
Directicn of Rotation Clockwise (viewed from the drive side)
Plunger Diameter 212 mm
Governor Typa All spead
Fuel Fesd Type Vane
Timer Advancing Angle 4JH4-TE 4JH4-HTE
1.5° / 1100-1600 rpm (pump speed) 2.6°1200-1600 pm {pump speed)
Lubricating Method Fusl ail lubricating
Fuel Cut Method * Magnetic valve (normal cpen)
= With a manual stop lever
Addilional Device Boost compensator

Model Designation:

NP - VE 4 /

L

F 1600 R NP2586

L |dentification No.

Direction of rotation of pump {viewed from the drive side)
R: Clockwise
L: Counter clockwise

—— Maximum spsed of governor control {rpm)

L Governor type
E: Electronic type
F: Mechanical type

L Plunger diameter ($)

L Number of cylinders

L VE type fuel injection pump

L Bosch iD EOD-549010)
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Structure and Function

(4) {5) (6) 7

Figure 6-64

1 -Driveshaft 11 -Magnetic Valve

2 —Regulating Valve 12 -Plunger

3 - Control Lever Shaft 13-0Outlet Port

4 - Control Lever 14 -Delivery Valve

5 —Flyweight 15 -Control Sleeve

6 — Governor Spring 16 =Plunger Spring

7 =Idling Spring 17 -Cam Disk

8 —Full Load Adjusting Screw 18-Cross Coupling

9 —Tension Lever 19-Drive Gear

10 - Governor Lever Assembly 20-Feed Pump
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FUEL SYSTEM

Plunger

(1) (2) 3) 4

(7) 010247004

Figure 6-65

1 -Driveshaft

2 =Cross Coupling
3 —Cam Disk

4 - Magnetic Valve
5 - Distributor Head
6 —Inlet Port

7 =Delivery Valve
8 = Qutlet Port

9 - Plunger Barrel
10-Control Sleeve
11-Roller

* The driveshaft directly receives the engine
rotation by means of gears and transfers the
rotation to the cam disk through the cross
coupling. The positioning pin press-fitted to the
cam disk is also inserted in the groove of the
plunger flange, so that the plunger and cam disk
rotate in the same direction.

The cam disk has a face cam to reciprocate by a
specified cam lift on the roller of the roller holder
assembly.

+ There are two plunger springs having setting
forces on the outside of the plunger. The return
the plunger which is pushed up by the cam disk,
in the descending process. That is, the plunger
rotates by means of the driveshaft and
reciprocates by means of the cam disk.

When the fuel whose pressure is increased by
the plunger is sent to the outlet port, the delivery
valve opens to allow the fuel to be injected into
the combustion chamber through the fuel
injection nozzle.

YANMAH, JH Series Service Manual

Governor

>3

[ RCER R T} 4

Figure 6-66

1 —Control Lever Shaft

2 —Control Lever

3 —Governor Slesve

4 —Retaining Pin

5 —Tension Lever

6 —Governor Lever Assembly
7 —Ball Pin

8 —Plunger

g —Control Sleeve
10-Drive Gear

11 —Flyweight

12 -Flyweight Holder

13 -Flyweight Holder Gear

+ The governor, which is located above the pump
house, consists of a flyweight holder, governor
lever assembly, etc. The flyweight holder holds
four flyweights and governor sleeve and is
supported by the governor shaft. The drive gear
engages with the flyweight holder gear and
speeds up the driveshaft rotation to rotate the
flyweight holder assembly. The governor lever
assembly is supported by the pivot bolt in the
pump housing and the ball pin located at the
bottom of it is inserted in the control sleeve which
slides on the outside surface of the plunger.
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+ The governor spring located at the top of itis Timer
connected to the tension lever with the retaining
pin and the governor spring end face is
connected to the control lever through the control
lever shaft.

The control lever is linked to the governor handle
through the link to vary the setting force of the
governor spring according to the inclined angle. A
difference between the setting force of the
governor spring and the centrifugal force of the
flyweight corresponds to the control sleeve
movement which increases or decreases the
injection quantity.

(4} D1120G 008

Figure 6-67

1 —Roller Holder

2 —High-Pressure Side
3 —Timer Pin

4 —Timer Spting

5 —Low-Pressure Side
& —Roller Holder Pin

There is a built-in timer at the bottom of the
injection pump. A timer spring having a setting
force is installed on the low pressure side. The
fuel pressure in the pump house is directly
applied to the opposite side (high-pressure side).
The position of the timer piston varies according
to the relation between this fuel pressure and
timer spring force and the roller holder is rotated
through the roller holder pin.

When the piston movesin the direction wherethe
timerspringis shrunk, alead of angle takes place
(theroller holder movesinthe reverse direction of
rotation) to advance the injection timing. That s,
the timer controls the injection timing according
to the fuel ¢il pressure in the pump house.

6-40 JH Series Service Manual YANMAH.;

@ 2008 Yanmar Manne International




Checking and Adjusting Fuel Injection Timing FUEL SYSTEM

Boost Compensator
°)
Figure 6-68
1 —Boost Pressure Inlet 8 —Governor Spring
2 —Boocon 9 —Flyweight
3 - Diaphragm 10-Plunger
4 —Boocon Spring 11 -Control Sleeve
5 —Connecting Pin 12 - Tension Lever
6 —Boocon Lever 13 - Adjusting Pin
7 =Supporting Point A
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Checking and Adjusting Fuel Injection Timing

Note: The following description is based on the
service manual issued by the Service
Department of Bosch.

+ The boost compensator stopper (abbreviated to
“boocon”) is a device which increases the
injection quantity when the air quantity
{turbocharging boost) supplied to the suction
manifold is increased.

» The boocon is installed on the top of the injection
pump governor. There is a diaphragm in an upper
part of the boocon and the boost pressure is
applied to the upper part with this diaphragm as
the boundary. A boocon spring with a setting
force is installed under the diaphragm. An
adjusting pin is directly connected to the
diaphragm so that it will move in conjunction with
the diaphragm. A specified amount of lubricant
necessary for sliding is stored at the bottom of the
adjusting pin.

Wax Type Cold Start Device (W-C.8.D.}

* The tension lever in the injection pump is drawn

to the right by the governor spring. This motion
causes the boocon lever to rotate
counterclockwise round the supporting point A to
push the connecting pin against the taper of the
adjusting pin. Therefore, when the adjusting pin
moves downward or upward through the
diaphragm, this movement is transferred to the
connecting pin boocon lever tension lever, so that
the control sleeve position {injection quantity) can
be changed directly.

» Forthe boocen, the set value cannot be changed.

(4)

" (5}
| [u | - N
=P ®)
NN O Y
2 IIII
! {8
(12}
--------- (13}
(1) <t e (1 0) s18i05022
Figure 6-69
1 —Roller Holder 8 —Pump Side Lever
2 —Expand 9 —Cancel
3 -W-C.5.D. Piston 10-Advance
4 -W-C.s.D. 11-Retard
5 — Engine Coolant 12-Cold
6 —C.5.D. Levar 13—-Hot

7 —Lever Shaft
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W-C.S.D of 4JH4-TE / 4JH4-HTE

o 3d -~

@) \
) ~N

~

-20 -10 0 10 20 30 40 50 80

(1) G100 COR
Figure 6-70

1 — Temperature of Coolant (*C)
2 — Advance Angle (crank degrees)

This device aids the easier start of the engine by When the engine coolant is below -10°C (14°F),
advancing the fuel injection timing when the the wax element is in a mostly compressed state;
weatheris cold. the roller holder comes to the maximum advance
angle position (6.8 degrees of crankshaft). When
the engine coolant becomes warmer, the wax
element expands gradually. The roller holder

The wax element is integrated into the body of
the W-C.S.D. The engine coolantis ledto the wax
element and ﬂows_around it. The wax elemeqt 3 turns from maximum advance angle position to
expanded by sensing the tem pera_ture of engine smaller advance angle position. When the
coolant and moves the W'CSD p|St'Dn. The lempel‘alure is hlghel' than 5600 (1 330F}, the
movement of W-C.8.D piston tums the pump advance function of W-C.S.D is completely
side lever pin via the lever shaft. This pin is canceled. At standard engine operation state,
connected to the roller holder against the cam temperature of engine coolant becomes over
disk. The movement of W-C.S.D piston changes 56°C (133°F), and W-C.S.D never affects the
the fuel injection timing by changing the phase exhaust emission

angle between the cam disk and roller holder. )
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Fuel Injection Pump Service Data

3MP2 for 3JHSE Service Data

Part Code (Back No.} - 729271-51300 (3E01)
Adjustment Spec - ENG SPEC SERVICE STD
lteam Fusl Valve (Valve Pressure) (3MP2) VBG {20.1} -
Nozzle Type (ID Mark} - 156P165VACO Single Hole
Fuel Injection Pipe mm(in) | ©1.6x 390 (0.063x 15.4) -
Injection Starting Pump Speed Ns rpm 200 200
Adjustment —
Average Injection mmd/st 83+20 F43+20
Volume Qs
Rated Load | Pump Speed No rpm 1500 1500
Injection Volums Qo mim3/st 2.4+ 0.2 408 +0.2
Nenunitomity o +73 +3
Torque Rise | Pump Speed Nt prm NYA -
Injaction Volume Qr mmdist NYA -
Nenunifomity o, NYA -
Hi-Idle Pump Speed Ny, rpm 1688 1688
Injection Volume Qu | mm3/st 6.2+05 77+05
Low-ldle Pump Speed Ni rpm 400 400
Qi mm¥/st 52 £0.5 6.4 £0.5
Nenunitormity Y + 20 + 20
Plungser Stroks mm NYA
Plungsr Diamster mm {in.) 9 (0.3543)
Suction Volums of Delivery Valve mm® NYA
Pre-stroke mm (in.) 2.5 (0.0984)
Top Clearance mm NYA
Governor Spring Constant N/mm
Spring (Ibfin.} 3.78 (21.3)
Free Length mm (in.} 38.5(0.1516)
6-44 JH Series Service Manual YANMAH.;

@ 2008 Yanmar Manne International



Checking and Adjusting Fuel Injection Timing

FUEL SYSTEM

4MP2 for 4JH5E Service Data

Part Code (Back No.) 729670-51330 (3F01)
Adjustment Spec ENG SPEC SERVICE STD
ltem Fuel Valve {Valve Pressure) (4MP2) VBG (20.1) -
Nozzle Type (ID Mark) 156P165VACO Single Hole
Fuel Injection Pipe mm{in.) | ©1.6 x 450 (0,063 x 17.72) -
Injection Starting Pump Speed Ns fpm 200 200
Adjustment
Average Injsction mm3/st 60+ 2 73.3x20
Volums Qs
Rated Load | Pump Speed No rpm 1500 1500
Injection Volume Qo | mmdyst 323402 403 %02
Nonuniformity % +3 +3
Torque Rise | Pump Speed Ny pm NYA -
Injection Volume Q1 | mmdrst NYA -
Nonunifomity LA NYA -
Hi-Idle Pump Speed Ny; rpm 1688 1688
Injection Volume Qp | mmd/st 103+ 0.5 142 +05
Low-Idle Pump Speed Ni rpm 400 400
Qi mm3/st 4905 45+05
Nenunitomity e + 20 + 20
Plunger Stroke mm NYA
Plunger Diameter mm (in.) & {0.3543)
Suction Volume of Delivery Valve mm3 NYA
Pre-stroke mm {in.) 2.5 (0.0984)
Top Clearance mrm NYA
S;:ﬁgr]nor Spring Constant EJ;Tnn; 3.73 (21.3)
Free Length mm (in.) 38.5 (1.516)

YANMAH, JH Series Service Manual
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4JHA-TE / 4JH4-HTE Fuel Injection Pump Service Data

NOTICE: The disassembly and adjustment of a fuel injection pump need expertise and facilities.
Refer to a Bosch service shop for assistance.

Adjustment | Nozzle Type Bosch 105780-0060 (NP-DNOS1510)
Conditions "y o77le Holder 105780-2150
Nozzla Opening 130 MPa
Prassure
Fuel Injection Lina @6 % 2-450 mm
(Qutside Diameter x
Inside Diameter-length)
Fuel Oil Feed Pressure 20 kPa
Engine Model 4JH4-TE
Adjustment Value Pump S I Boost Injection Ununiformity l.ubrg:i‘latlng
P Pressure Guantity mmd/et Remarks
(rpm) . 4 Temperature
kPa (psi) mm?st 2gn g
C(°F)
Injection Quantity and Governor 600 o] B83.5 502 -
{122 + 3.6)
800 400 1.3 M2x2 S0x2 Standard
{5.80 £ 0,19) {122 + 3.6)
900 66.7 £ 1.3 1277 2 105 S0x2 Standard
{8.76 £ 0,19) {122 + 3.6)
1600 66.7 £ 1.3 1182+ 6 S0x2
{8.76 £ 0,19) {122 + 3.6)
1800 66.7 £ 1.3 535%5 S0x2 Standard
{8.76 £ 0,19) {122 + 3.6)
400 0 3525 3.0 482 Standard
{118 £ 3.6)
100 0 134.2 482
{118 £ 3.6)
Timer and Pump Room Pressure Boost Timer Piston | Pump Room
Pun;:: rsnl) Pressure Stroke Pressure - Remarks
P kPa {psi) mm {in.} kPa (psi}
1000 867 % 1.3 | 0.5(0.020)or -
{9.76 £ 0,19} less
1500 867 £ 1.3 08204 520 £ 39 Standard
{9.76 £ 0.19) (0.035 + (754 £ 57)
0.016)
1800 867+ 1.3 1.0+086 -
(2.76 £ 0,19) (0.039 =
0.024)
Cold Advancer Characteristics Coolant Timer Piston
Temperature Stroke - - - Remarks
“C{°"F) mm (in.}
20 (68) 1.04 £08¢ - Standard
0.041 £ 0.02)
-10{14) 28108 - -
{011 £ 0.03)
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Adjustment | Nezzle Type Bosh 105780-0060 (NP-DN0S1510)
Conditions  I'Noz7le Holder 105780-2150
Nozzle Opening 13.0 MPa
Pressure
Fuel Injection Line o8 % 2-450 mm
{Outside Diameter x
Inside Diameter-length)
Fuel Oil Feed Fressure 20 kPa
Engine Model 4JH4-HTE
Adjustment Value Boost Injection Ununiformity Lubrlc'atlng
Pump Speed . Qil
Pressure Guantity {mm3/st) Remarks
{rpm) p Temperature
kPa {psi) mm3/st o 1o
C('F)
Injection Quantity and Governor 500 0 43.1 - 482 -
{113 £ 3.6)
750 400X 1.3 o12x2 - S0x2 Standard
{5.80 £ 0.19) {122 + 3.6}
1100 800X 1.3 i2zgat 2 10.5 S0x2 Standard
{11.6 £0.19) {122 + 3.6}
1600 800X 1.3 1240 6 - S0x2 -
{11.6 £0.19) {122 + 3.6}
1750 800X 1.3 6035 - S0x2 Standard
{11.6 £0.19) {122 + 3.6}
380 o} 3.0x25 3.0 482 Standard
{118 * 3.6}
100 4] 110 - 43+ 2 -
{118 * 3.6}
Timer and Pump Room Pressure I Boost Timer Piston | Pump Room
Pun'(l:) i) Pressure Stroke Pressure - Remarks
P kPa (psi) (mm) kPa (psi}
1200 800X 1.3 0.5 (0.020) or - - -
{11.6 £0.19) less
1500 800X 1.3 1.2+ 04 569 £ 39 - Standard
{11.6 £0.19) {0.047 = (825 £ 57)
0.018)
1800 800+ 1.2 {21 % 0.8) - - -
(11.6 £ 0.19) {0.083
0.016)
Cold Advancer Characteristics Coolant Timer Piston
Temperalure Stroke - - - Remarks
‘C{"F) mm (in.}
20 (68) 1.04 X 0.6 - - - Standard
{0.041 £ 0.02)
-10(14) 281028 - - - -
{0.11 £ 0.03)
YANMAH, JH Series Service Manual
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Adjusting Fuel Limit Bolt at Starting Fuel Line Replacement Filter

1. Disconnect the negative (-) battery cable.
2. Close the fuel tank cock.

3. Loosen inlet (Figure 6-73, (5)},
(Figure €-74, (1)) and outlet {Figure 6-73, (4)),
(Figure 6-74, (2}) hose clamps and remove
hoses from filter.

3JHSE and 4JHS5E Engine

Figure 6-71

1 —Fuel Limit Bolt at Starting

1. Adjust the fuel limit bolt at starting to bring the
rack position to the specified value (Rs), while
keeping the pump at starting speed Ns.

2. Measure fuel injection volume at starting
position (Rs).

3. If the injection volume is at the specified value,
tighten the fuel limit bolt locknut at that position.

o ZE -0

Figure 6-73
At starling

1gt°'5 T/ 1 —Fuel Filter Cartridge
R"{m)(_" . 2 —Fuel Filter Hoador
: 3 —-Bokt
_\ 4 —Outlet
15 \ 5 —Inlet

A

Rack positian {mm}

7

{0}
Pump pm N {rpm)

The figure in the blank ( } is the indicator

01 0586.-008

Figure 6-72
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4JH4-TE and 4JH4-HTE Engines

Figure 6-74

4. Remove bolts (Figure 6-73, (3)),
(Figure 6-74, (3)).
5. Remove mounting brackets and install on new

filter. Ensure fuel flow direction is correct.
NOTICE: When replacing fuel filters, always

pre-fill them with fresh, clean fuel to improve the

system’s ability to be bled.

6. Install electrical bracket and tighten bolts
securely.

7. Install hoses and tighten new clamps to

specification. See Hose Clamps on page 3-72.

8. Connect negative (-) battery cable.

9. WARNING! Piercing Hazard. NEVER check
for fuel leaks with your hand. Bleed the fuel
system and check for leaks. See Bleeding the
Fuel System on page 6-51.

YANMAH, JH Series Service Manual

Replacing the Fuel / Water Separator
1. Disconnect the negative (-) battery cable.
2. Close the fuel supply valve.

3. Loosen the drain plug (Figure 6-75, (2)) on the
bottom of the water separator {Figure 6-76, (1))
and drain off any water or dirt.

3JHSE and 4JH5E

R\
P
«

(2)

S1TROG 004

Figure 6-75
4JH4-TE and 4.JH4-HTE

Figure 6-76

4, 4JH4-TE/ 4JH4-HTE: Disconnect water sensor
connector (Figure 6-76, (2)).

5. Remove the old filter element
(Figure 6-77, (1)), (Figure 6-78, (1)}).
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3JH5E and 4JH5E 8. Lubricate the filter bowl seal and install the filter
bowl. Turn clockwise by hand to tighten.

9. Ensure drain plug (Figure 8-75, (2)) and
(Figure 6-78, (1)) is securely tightened.

10. Connect water sensor.
11. Open the fuel supply valve.
12. Gonnect the negative (-) battery cable.

13. WARNING! Piercing Hazard. NEVER check
for fuel leaks with your hand. Bleed fuel
system and check for leaks. See Bleeding the
Fuel System on page 6-51.

Replacing the Injection Nozzle Return

DITEEL L0 Fuel Line
Figure 6-77 1. Disconnect the negative (-} battery cable.
2. Shut off fuel supply valve.

3. Loosen the clamps (Figure 6-79, (1)},
(Figure €-80, (1)) and remove fitting from fuel
injection nozzle top. Repeat with all fuel
injection nozzles. NOTICE: NEVER
disassemble fuel return line assembly. No
individual parts are availabie and it musit be
replaced as a complete assembly.

3JH5E and 4JH5E Engines

4JH4-TE and 4JHA-HTE

2)

Figure 6-78

6. Clean the filter bowl. Inspect the water sensor
probe (Figure 6-78, (2)) for damage. Inspect
the bowl seal (Figure 6-78, (4)). NOTICE:

When replacing fuel filters, always pre-fill them Nt b267: 30,
with fresh, clean fuel to improve the system’s Figure 6-79
ability to be bled.

7. Lubricate the seal at the top of the new filter
element and install.
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Checking and Adjusting Fuel Injection Timing

FUEL SYSTEM

4JH4-TE and 4JH4-HTE Engines

Figure 6-80

Disconnect return fuel hose (Figure 6-79, (2)).

5. Inspect seal (Figure 6-80, (1)) on each fitting.
If any packing is damaged, replace it as new
packing.

6. Assembly is in the reverse order of
disassembly.

7. Open fuel supply valve.

Connect the negative (-} battery cable.

9. WARNING! Piercing Hazard. NEVER check
for fuel leaks with your hand. Start engine
and check tor fuel leaks.

o

YANMAH, JH Series Service Manual

Bleeding the Fuel System

The fuel system has an automatic air bleeding
device that purges air from the fuel system. No
manual air bleeding is required for normal
operation. Bleeding must be done if any fuel
system maintenance has been performed
{replacement of fuel filter, etc.) or if the engine does
not start after several attempts.

Bleeding the Fuel System - 3JH5E and
4.JH5E

Figure 6-81 shows 4JH5E; 3JHS5E is similar.

Figure 6-81

1 —Fuel Injector
2 —Fuel Filter
3 —Header (fuel filter)
4 —Electric Fuel Feed Pump
5 —Fuel Injection Pump
1. Check the fuel level in the fuel tank.
Refill if necessary.

2. Open the fuel cock of the fuel tank.

3. Turn the electric fuel feed pump
(Figure €-81, (4}) on to release air out of the
fuel return line.

4. Continue pumping until a solid stream of fuel
with no air bubbles begins to flow.

5. Tighten the air bleed screw.

6-51
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FUEL SYSTEM

Fuel Injectors

Bleeding the Fuel System - 4JH4-TE and
4JH4-HTE

Figure 6-82

1 =Priming Pump

2 — Air Bleed Screw

3 — From Fuel Tank

4 - To Fuel Injection Pump

1. Check the fuel level in the fuel tank.
Refill if necessary.

2. Open the fuel cock of the fuel tank.

3. Loosen the air bleed screw
(Figure 6-82, (2)) two to three tums,

4. Push up and down on the priming pump
(Figure 6-82, (1)) to release air out of the air
bleed screw.

5. Continue pumping until a solid stream of fuel
with no air bubbles begins to flow.

6. Tighten the air bleed screw.

NOTICE: NEVER use an engine starting aid such
as ether. Engine damage will result.

6-52

FUEL INJECTORS

Removing Fuel Injectors

See Remove the fuel injection nozzles: on
page 5-33.

Testing Fuel Injectors
Notice: Never use a steel wire brush to
clean fuel injectors. Damage to the nozzle
and other components may resuft.

1. Thoroughly clean the fuel injector nozzle using
clean diesel fuel and a brass wire brush.

2. Visually inspect the fuel injectors and nozzle
protectors for deposits or damage. Clean, repair
Or replace as necessary.

Note: Test the fuel injector using an injection
nozzle tester. Operate the tester
following the information provided by the
tester manufacturer. Use clean, filtered
fuel or FIE calibration fluid for the test.

WARNING! Piercing Hazard. Never point a fuel
injector toward you. Since the fuel is ejected at
high-pressure from the nozzle, it may penetrate
the skin, resulting in injury.

WARNING! Fire Hazard. Never inject fuel toward
a fire source. Atomized fuel is highly flammable
and may cause a fire or burn skin.

WARNING! Exposure Hazard. ALWAYS wear eye
protection when servicing the engine and when
using compressed air or high-pressure fuel.
Dust, flying debris, compressed air, pressurized
fuel may injure your eyes.

JH Series Service Manual YANMAH.,
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Fuel Injectors FUEL SYSTEM

3. Using the correct adapter, connect a fuel
injector 10 a nozzle tester. Aim the fuel injector
into a suitable container to catch the fuel spray.

4. Pump the operating lever of the tester slowly,
cbserving the pressure reading at the point
where the fuel injector begins spraying fuel
(Figure 6-83).

Figure 6-84
o
Figure 6-83 5 .
See Figure 6-86 forinjector ID location. See e
Fuel System Tests on page 6-10for correct Figure 6-85

pressure readings.
If the fuel injectorfails any of these tests, it should

Note: The opening pressure of a new fuel be serviced or replaced as necessary. If the
injector will be approximately 5 MPa (725 pressure is outside specified limits, adjust the
psi) higher than one that has been pressure. See Adjusting Fuel injector Pressure
operated for 5 hours or longer. on page 6-55.

5. Pump the operating lever slowly to hold the
pressure steady at a point just below the
opening pressure and hold it for 5 seconds.
Observe the injector to see that it is sealing
propetly and is not dripping. If fuel leaks from
the return line fitting, check that the nozzle case
nut is tight. Service or replace the injector if fuel
continues 1o leak from either the return line
fitting or nozzle.

8. Pump the operating lever more rapidly to
repeatedly pop the injector and observe the
spray pattern. The pattern should be a very fine
uniform spray (Figure 6-84). If dripping or an
uneven pattern is seen (Figure 6-85), service
or replace the injector.

YA NMAH, JH Series Service Manual 6-53
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FUEL SYSTEM

Fuel Injectors

Disassembling and Inspecting Fuel
Injectors

NOTICE: Never use a steel wire brush to clean fuel
injectors. Damage to the nozzle and other
componeints may resut.

1. Clean carbon from used injectors using clean
diesel fuel. Remove hardened deposits or
varnish with a brass wire brush.

Q002093

1 =Fuel Return Passage

2 —Injector ID Location

3 —Injector Body

4 —Pressure Adjusting Shims
5 —Spring

6 —Spring Seat

7 —Valve Stop Spacer

8 —Nozzle Valve

9 —Nozzle Body

10— Nozzle Case Nut

Figure 6-86

2. Place the fuel injector in a soft-jawed vise with
the nozzle pointing up.

3. Remove the nozzle case nut.

6-54

4. Caretully remove the injector from the vise.

5. Turn the injector over and remove the nozzle
body, nozzle valve, valve stop spacer, nozzle
spring seat, nozzle spring and shims.

6. Inspect the sealing surfaces (Figure 8-87, (2))
between the valve stop spacer and nozzle body
for nicks or scratches. Check the contact area
between the valve stop spacer and the nozzle
valve (Figure 6-87, (1)} for scoring or pitting.
Use a magnifying glass to inspect the area.

QA 2334

Figure 6-87

7. Pertorm a nozzle valve slide test:
{(a) Wash nozzle body and valve in clean diesel
fuel.
{b) While holding the nozzle body vertical, pull
the nozzle valve about two-thirds of the way
out (Figure 6-88).

Figure 6-88

JH Series Service Manual YANMAH.,
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Fuel Injectors

FUEL SYSTEM

(¢) Release the valve. It should fall smoothly to
its seat by its own weight.

8. Replace the fuel injector assembily if it fails any
inspection.

Adjusting Fuel Injector Pressure

The fuel injectors open when pressure reaches a
predetermined pressure threshcld. They close
when the pressure is reduced below that threshold.
The pressure threshold can be adjusted by adding
or removing shims (Figure 6-89, (4)).

QO02093
Figure 6-89

1 —Fuel Return Passage

2 —Injector ID Location

3 —Injector Body

4 —Prossure Adjusting Shims
5 —Spring

6 —Spring Seat

7 —Valve Stop Spacer

8 —Nozzle Valve

9 —Nozzle Body

10— Nozzle Case Nut

YANMAH, JH Series Service Manual

The injection pressure will change by
approximately 1.9 MPa (275 psi} for every 0.1 mm
{0.004 in.} in shim thickness.

See the parts catalog for available shims.

Note: Each pressure adjusting shim removed
or added changes the pressure
threshold by approximately 275 psi (1.9
MPa). Adding adjusting shims increases
the threshold pressure. Removing
adjusting shims reduces the pressure
threshold.

1. Disassemble the fuel injector assembly. See
Disassembling and inspecting Fuel injectors on
page 6-54.

2. Remove or add adjusting shims as needed.

3. Reassemble the fuel injector assembly. See
Reassembling the Fuel Injectors on page 6-55.

4. Retest the fuel injector. See Testing Fuel
Infectors on page 6-52. If the injector cannot be
adjusted to the appropriate pressure, discard
the fuel injector.

Reassembling the Fuel Injectors

1. Secure the injector in a soft-jawed vise with the
nozzle end up.

2. Reinstall the shims, nozzle spring, nozzle
spring seat, valve stop spacer, nozzle valve and
nozzle body.

3. Reinstall the nozzle case nut. Tighten it to
specification. See Special Torque Chart on
page 6-21. See Rernove the fuel injection
nozzles: on page 5-33.

6-55
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COOLING SYSTEM
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Safety Precautions

COOLING SYSTEM

SAFETY PRECAUTIONS

Before you service the cooling system, read the
following safety information and review the
Safety Section on 2-1.

Only use the engine coolant specified. Other
engine coolants may affect warranty coverage,
cause an internal buildup of rust and scale and / or
shorten engine life.

Prevent dirt and debris from contaminating the
engine coolant. Carefully clean the filler cap and
the surrounding area betore you remove the cap.

NEVER mix different types of engine coolants. This
may adversely affect the properties of the engine
coolant.

YANMAH, JH Series Service Manual

INTRODUCTION

This section of the Service Manual describes the
procedures necessary to service the JH series
marine engine ¢ooling systems.

7-3
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COOLING SYSTEM Specifications
SPECIFICATIONS

Test and Adjustment Specifications
Note: All pressure specifications are for an engine at normal operating temperature.

Inspection ltem Model Specification Reference Page
Cooling System Test All 1.4 bar {20 psi) See Pressure Testing
Pressure Coodfing System and
Filler Cap Test Pressure | All 1.4 bar {20 psi} Fiiler Cap on page 7-6.
Thermostat - Marking Begins Fully Open See Testing

Opening Themmostat on
All 76.5°C 75.78°C 00°C page 7-7.
{170°F) (167-172°F) {194°F)

Repair Specifications

Coolant Capacity (Approximate) 3JH5E 45 L (4.8 qt)
4JHS5E B.OL(63qt)
4JH4-TE, 4JH4-HTE 72L(7.8ql)

SPECIAL SERVICE TOOLS

Note: Tools without part numbers must be obtained locally.

No. Toal Name Applicable Model and Tool Size lHustration

1 | Cooling System Obtain locally
Taster {For
pressure-testing
and checking the
leakage of the
cocling system
and filler cap)

MEASURING INSTRUMENTS

No. Instrument Name Application lllustration
1 | Terque Wrench For tightening nuts and bolts 1o the specified
torque
[HEE ¥R
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Cooling Flow Diagram COOLING SYSTEM

COOLING FLOW DIAGRAM 4JHA-TE Engine
3JH5E Engine Shown (4JHSE is Similar)

{8) {9)
[ = - !i!LD
e |

{10}

\

o )

*_ L (3) (1)

i ) — (15
— (11} —_— (1 G) =
—— (12) J34T15 pin T1ETId-a
Figure 7-1 Figure 7-2

1 —Seacock 1 —=Seacock
2 —Seawater Pump 2 —Clutch Cooler
3 —Cylindar Block 3 —Seawater Pump
4 —Cylinder Head 4 —Freshwater Cooler (heat exchanger)
5 — Lubricating Oil Cooler 5 —Cylinder Block
6 — Freshwater Pump € —Cylinder Head
7 — Thermostat 7 =Thermostat
8 — Freshwater Cooler (heat exchangar) 8 —Freshwater Pump
9 —Recovery Tank 9 —=FO Pump
10— Mixing Elbow 10—W—C.§.D: )
11 - Freshwater Circuit 11 =Lubricating Qil Cocler
12 - Seawater Circuit 12—-Recovery Tank

13 -Mixing Elbow

14 -Turbocharger

15 —Freshwater Circuit
16 - Seawater Circuit

YANMAH, JH Series Service Manual

7-5

@ 2008 Yanmar Manne International



COOLING SYSTEM

4JH4-HTE Engine

Tests and Adjustments

TESTS AND ADJUSTMENTS

Pressure Testing Cooling System
and Filler Cap

w« M -

L1 02 IL
rl_l—

= {7 Cooling System
t Use a cooling system tester with connections
1 {6) ) compatible with the Yanmar JH series cooling
) system.
t t I {13) 1. WARNING! Burn Hazard. NEVER remove the
‘—ﬂ—\ $ L5 coolant filler cap if the engine is hot. Steam
TIC ; ;
- m:% 4 Q) and hot engine coolant will escape and
—_——a ., seriously burn you. Alfow the engine to cool
=1 G (14 before attempting to remove the filler cap.
5 ¥ t Remove the filler cap from the heat exchanger.
- - 2. Check that the lugs and sealing flange on the
(2} {1) filler pipe are undamaged and free of debris
e (16) that will prevent a good seal.
e (1Y) e 3. Install the tester and adapter in place of the
- filler cap.
Figure 7-3 4. Pump until pressure is 1.45 bar (21 psi)

1 —Seacock

(Figure 7-4).

2 —Seawater Pump

3 =Inter Cooler

4 - Clutch Cooler

5 —Freshwater Cooler (heat exchanger)
6 —Cylinder Block

7 =Cylinder Head

8 —Thermostat

9 -Freshwater Pump
10-FO Pump
11-W-C.S.D.

12 = Lubricating Qil Cooler
13 -Recovery Tank
14-Turbocharger

16 = Mixing Elbow

16 —Freshwater Circuit

17 — Seawater Circuit

Figure 7-4

5. Pressure should hold steady. If the pressure
drops, there is a leak in the system. Start by
checking all hoses and pipe connections.

76 JH Series Service Manual YANMAH.;
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Tests and Adjustments

COOLING SYSTEM

Filler Cap

1. Connect the cap to the cooling system tester
using the adapter for the cap.

2. Pump until the cap opens (Figure 7-5).

Figure 7-5

3. The tester needle should stop at approximately

1.45 bar (21 psi).

Testing Thermostat

The thermostat used in this engine is of the wax
pellet type, with a solid wax pellet located in a
smaller chamber.

Immaerse the thermostat into a container of
water. Suspend it so that it does not come into
contact with the walls or bottom of the container
(Figure 7-7).

Figure 7-7

. Slowly heat the water and monitor the

temperature with a thermometer. Stir the water.

. Check that the thermostat begins to open af the

specified temperature, and that it is fully open at
the temperature given in the specifications.

If the test results are not within specification,
replace the thermostat.

When the temperature of the coolant rises, the wax
melts and increases in volume. This expansion and
contraction is used to open and close the valve
(Figure 7-6).

Specifications
Cpening Full Open Valve Lift at
Temperature Temperature Full Open
75-78°C 80°C 8 mm or more
{187-172°F) (194°F) (0.31in.)

Figure 7-6

1. The design temperature for the thermostat is
stamped into the thermostat body. Find and
record this number.

YANMAH, JH Series Service Manual
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COOLING SYSTEM

Draining / Refilling Seawater Cooling System

DRAINING / REFILLING
SEAWATER COOLING SYSTEM

Note: If water fails to drain from any open drain
cock or port, remove the cock completely
and probe the opening with a small piece
of wire to loosen debris.

1. Loosen the seawater pump cover
(Figure 7-8, (2)) to allow water to drain. See
Seawater Pump on page 7-17.

3JH5E Engine

(2} i - CO%
Figure 7-8

1 —Coolant Pump

2 —Seawater Drain from Seawater Pump Cover

3 —Coolant Drain Cock
4 — Coolant Tank {heat exchanger)

0 lig-COx%

Figure 7-9

1 - Flywheel Housing
2 —Coolant Drain Cock
3 —Stop Solenoid

78

2. When water has drained, install cover and
tighten bolts. NOTICE: Be sure O-ting is in
place in groove of housing.

3. Close all drain cocks.

4JH5E Engine

Figure 7-10

1 =Coolant Pump

2 —Seawater Drain from Seawater Pump Cover
3 -Coolant Tank (heat exchanger)

4 =Coolant Drain Cock

5 —Flywheel Housing

Figure 7-11

1 =Coolant Drain Cock

JH Series Service Manual YANMAH.,
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Draining / Refilling Seawater Cooling System COOLING SYSTEM

4JH4-TE Engine 4JH4-HTE Engine

O1ETRI- 108

Figure 7-12 Figure 7-14
1 —Heat Exchanger Coolant Tank 1 —Heat Exchanger Coolant Tank
2 —Freshwater Coclant Pump 2 —Froshwater Coolant Pump
3 —Seawater Drain from Seawater Pump Cover 3 —Seawater Drain from Seawater Pump Cover
4 —Coolant Drain Cock (2 used) 4 —Coolant Drain Cock

§ —Intercooler
€ —Seawater Drain from Heat Exchanger

Figure 7-13
2 —Fuel Pump
3 —Seawater Drain Cock 1 —=Coolant Drain Cock
4 —Marine Gear Cooler 2 —Fuel Pump
3 —Seawater Drain Cock
4 —Marine Gear Cooler
YA NMAH, JH Series Service Manual 79
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COOLING SYSTEM

Draining / Refilling Seawater Cooling System

Note: The drain cocks are opened before

shipping from the factory.

Marine gear ZF25A does not have a
drain cook on the clutch cooler.

If seawater is left inside, it may freeze
and damage parts of the cooling system
(freshwater cooler, seawater pump, etc.)
when ambient temperature is below 0°C
{32°F).

Draining and Filling Closed Cooling
System

1.

7-10

WARNING! Burn Hazard. NEVER remove the
coolant filler cap if the engine is hot. Steam
and hot engine coofant will escape and
seriously burn you. Ailow the engine to cool
before attempting to remove the filler cap.
Remove coolant filler cap (Figure 7-16, (1))
from heat exchanger (Figure 7-18, (2)).

Figure 7-16

Inspect the cap gasket and flange on the filler
neck for damage (Figure 7-17, (1}).

Figure 7-17

. Check the rubber hose (Figure 7-16, (3))

connecting the coolant recovery tank to the
heat exchanger. Be sure the hose is securely
connected and there is no damage.

Pour coolant mix slowly into the heat exchanger
to prevent the formation of air pockets. Fill until
the heat exchanger is completely full.

Install the filler cap and tighten firmly.

Remove the coolant recovery tank cap and fill
with coolant mix to approximately 50 mm (2 in.)
below the full line. Replace cap. Never fill to the
full mark.

. After filling an empty cooling system, test-run

the engine for approximately 5 minutes and
recheck the engine coolant level in the coolant
recovery tank.

JH Series Service Manual YANMAH.,
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Removing/ Installing Intercooler (4JH4-HTE)

COOLING SYSTEM

REMOVING / INSTALLING
INTERCOOLER (4JH4-HTE)

1.

Drain seawater from seawater drain cock
(Figure 7-18, (1)).

Figure 7-18

Remove the seawalter drain pipe connected to
seawater drain cock (Figure 7-18, (2)).

Disconnect seawater pipe between charge air
cooler seawater inlet and seawater pump
(Figure 7-19, (2)).

Figure 7-19

Disconnect cooling seawater pipe between
charge air cooler seawater outlet and cooling
freshwater cooler (Figure 7-19, (1)).

Disconnect clamp bolt of pipe between mixing
elbow and cooling freshwater or marine gear
cooler (Figure 7-19, (3)).

Loosen bolts (Figure 7-20, (1)).

YANMAH, JH Series Service Manual

10.

11.

12.

13.

14.

15.

16.
17.

Figure 7-20

Remove rubber hose between air duct of
intercooler and bend of intake manifold
(Figure 7-20, (2)).

Remove rubber hose between air duct of
intercocler and air duct of turbocharger
(Figure 7-20, (3)).

Remove intercooler assembly from freshwater
cooler.

Disassemble and repair as necessary. See
Disassembling and Assembling Intercooler on
page 7-12.

Install intercooler.

Install rubber hose between air duct of
intercooler and bend of intake manifold.

Install rubber hose between air duct of
intercooler and air duct of turbocharger.

Connect seawater pipes to each end of
intercooler.

Tighten clamp bolt of cooling seawater pipe to
mixing elbow.

Connect seawater drain cock and pipe.

Start the engine and check for coolant and air
leaks. Check the level of the coolant and fill as
necessary.
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COOLING SYSTEM

Disassembling and Assembling Intercooler

DISASSEMBLING AND
ASSEMBLING INTERCOOLER

1. Loosen bolts (Figure 7-21, (1)) and remove
intercooler from cooling freshwater cooler. See
Remove the intercooler (only for 4JH4-HTE)
(Figure 5-21). on page 5-28.

(6) N1ETTA-NNE
Figure 7-21

2. Remove air duct assembly (Figure 7-21, {(2))
and gasket (Figure 7-21, (3}).

3. Remove water box A and B (Figure 7-21, (4)).

4. Disassemble, inspect and clean intercooler
assembly (Figure 7-21, (5)) and change as
necessary. NOTICE: NEVER use caustic soda
to clean the components. Use paraffin-based
engine detergent o clean the cooler element.
Thoroughly flush and rinse all components.

5. It any internal deposits remain in the tubes,
consult a local radiator repair shop.

6. NOTICE: Always install new O-rings. Install new

O-rings (Figure 7-21, (6)) on water boxes.
7. Install water boxes.
8. Install gasket and air duct assembly.

9. Install intercooler and tighten bolts to cooling
freshwater cooler. See 4JH4-HTE: Install the
intercooler: on page 5-96.

712

REMOVING AND INSTALLING
HEAT EXCHANGER

1. Drain coolant from the engine and heat
exchanger. See Draining and Filling Closed
Cooling System on page 7-10.

2. Drain the seawater system. See Draining /

Refilling Seawater Cooling System on
page 7-8.

3. Disconnect seawater pipes (Figure 7-22, (1))
and (Figure 7-22, {2)} from heat exchanger.

Figure 7-22
4. Remove six tightening bolts (Figure 7-23, (1)).

Figure 7-23

JH Series Service Manual YANMAH.,
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Removing and Installing Heat Exchanger COOLING SYSTEM

5. Loosen the two nuts on the cylinder head stud 8. Disconnect, inspect and clean heat exchanger
bolts {Figure 7-23, (2)}. as necessary. See Remove the heat exchanger

6. Remove the heat exchanger. and gasket packing (Figure 5-25). on

7. The noise absorbers A and B page 5-30.
(Figure 7-25, (1), (2)) are installed between the 9 Inst.:all the heat exchanger assembly on the
heat exchanger and cylinder head for 3JHSE / engine. Install and tighten bolts and clamps
4JH5E (only one piece) and 4JH4-TE / (Figure 7-26, (1), (2)).

4JH4-HTE engines. Replace if the absorber
deteriorates.

Notice.

(1

¢ Avoid damaging covers A and B
(Figure 7-25, (3), (4)).

« Avoid getting lubricating ol on the noise
absorber.

HERSIE-B ngure 7‘26

Figure 7-24 10. Connect coolant pipes to heat exchanger.
1 —MNoise Absorber 11. Connect remaining seawater and cooclant pipes

to heat exchanger.

12. Fill the system with coolant. See Drafning and
Fifling Closed Cooling System on page 7-10.

13. Start the engine and check for coolant leaks.
Check coolant level and fill as necessary.

Figure 7-25
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COOLING SYSTEM

Disassembling / Assembling Heat Exchanger

DISASSEMBLING /
ASSEMBLING HEAT
EXCHANGER

1. Remove heat exchanger from engine. See
Remove the heat exchanger and gasket
packing (Figure 5-25) on page 5-30.

2. Remove outlet cover (Figure 7-27, (1)),
(Figure 7-28, (1}) and gasket
(Figure 7-27, (2)), (Figure 7-28, (2)).

3JHSE Engine

Figure 7-27
4JHSE / 4JH4-TE / 4JH4-HTE Engines

Figure 7-28

7-14

3.

10.

11.

12.

13.

Remove inlet cover (Figure 7-27, (6)) and
(Figure 7-28, (7)) and gasket (Figure 7-27, (5)}
and (Figure 7-28, {6)).

Pull core from housing (Figure 7-27, (4)} and
(Figure 7-28, (4)).

. Remove O-rings (Figure 7-27, (3), (5)),

(Figure 7-28, (3), (5)).

Remove anode {Figure 7-28, (8)) and washer
(Figure 7-28, (9)). NOTICE: NEVER use
caustic soda be used to clean the components.
Use paraffin-based engine detergent to clean
the cooler efement. Thoroughly flush and rinse
all components.

If any internal deposits remain in the tubes,
consult a local radiator repair shop.

NOTICE: Always install new O-rings. Install new
O-ring (Figure 7-27, (5)}, (Figure 7-28, {5)) on
cooler core.

Install cooler core {Figure 7-27, (4)},

(Figure 7-28, (4})), gasket and inlet cover
(Figure 7-27, (8)), {Figure 7-28, (6}, (7)).
Install O-ring (Figure 7-27, (3)),

(Figure 7-28, (3}) on cooler core.

Install gasket and outlet cover

(Figure 7-27, (1), (2)), (Figure 7-28, (1), (2)}.
Install new anode (Figure 7-28, (8)) and
washer (Figure 7-28, (9)). See Draining and
Filling Closed Cooling System on page 7-10.
Install heat exchanger and absorber A and B
(for 4JH4-TE and 4JH4-HTE only) to cylinder
head. See Remove the heat exchanger and
gasket packing (Figure 5-25) on page 5-30.
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Removing and Installing Coolant Pump COOLING SYSTEM
REMOVING AND INSTALLING 8. Hold new gasket in place and install coolant

ump.
COOLANT PUMP pame.
9. When installing coolant pump assembly to
1. Drain coolant from engine. See Draining and cylinder block, tighten two bolts (Méx20} at
Filling Closed Cooling System on page 7-10. cylinder block inlet to specified torque
2. Remove belt cover. (Figure 7-30, (1)).

3. Remove coolant pump belt and pulley. See
Repilacing Coolant Purnp Belt and Pulley on
page 7-18.

4. Remove thermostat assembly. See Removing
and Instalfing Thermostat on page 7-16.

5. Remove four bolts (Figure 7-29, (1)) and
remove coolant pump {Figure 7-29, {(2)).
NOTICE: Use caution when removing old
gasket to avold damage to the sealing surface
of the cyfinder block.

Figure 7-30

Note: When replacing coolant pump and pump
cover, tighten M6 bolts to specified
torque (Figure 7-30, (2}, (3)).

Bolt Size Torque
MBx20 8.82-10.8 N-m
(6.5-8.0 Ib-ft)
. Bolt Size Torque
Figure 7-29 M&x15 8.3-11.3N-m
i (6.9-8.3 Ib-t)
6. Remove the old gasket (Figure 7-29, (4)) and
clean any material off from cylinder head. Mox16 *3('6825'_;06‘3”3'“!{'8"
NOTICE: NEVER disassemble coolant pump. It —

fs difficult to disassemble and, once 10. Install thermostat assembly, See Removing and
disassembled, even more difficult to

installing Thermostaf on page 7-16.
reassemble. Replace coolant pump assembly . . ] o
as necessary. 11. Fill engine block with coolant. See Draining and

7. Check new gasket (Figure 7-29, (4)) and new Filling Cilosed Cooling System on page 7-10.

O-ring (Figure 7-29, (3)) fit on cylinder head 12. Start the engine and check for coolant leaks.
and cylinder block before proceeding. Check the level of the coolant and fill as
necessary.
YANMAH, JH Series Service Manual 745
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COOLING SYSTEM

Removing and Installing Thermostat

REMOVING AND INSTALLING
THERMOSTAT

Removal

1. Allow the engine to cool and drain the coolant
from the engine block. See Draining and Filling

Closed Cooling System on page 7-10.
CAUTION! Coolant Hazard. ALWAYS wear

eye protection and rubber gioves when you

handie Long Life engine coolant. If the
coolant comes in contact with the eyes or

skin, flush eyes and wash immediately with

clean water.

2. Release clamps on coolant lines
(Figure 7-31, (1}).

2)

Figure 7-31

3. Disconnect pipe (Figure 7-31, (2)) from coolant

pump.
4. Remove two bolts (Figure 7-32, (4)).

7-16

(4),

Figure 7-32
Remove cover and gasket
(Figure 7-32, (3}, (2)).
Remove the thermostat (Figure 7-32, (1)).

Test thermostat as required. See Testing
Thermostat on page 7-7.

Installation

1.
2.

AL

Clean the thermostat housing.

Install new gaskets (Figure 7-32, (2), (5)) on
coolant pump housing.

Install thermostat assembly.
Install cover and gasket and tighten bolts.
Install coolant pipe and secure with clamps.

Fill the system with coolant. See Draining and
Fitling Closed Cooling System on page 7-10.

Start the engine and check for coolant leaks.
Check the level of the coolant and add as
necessatry.
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Seawater Pump

COOLING SYSTEM

SEAWATER PUMP

Inspecting / Replacing Impeller

The seawater pump is driven by the gear
(Figure 7-33 (3)), (Figure 7-34 (1)).

3JHSE and 4JH5E Engines

Figure 7-33
4JH4-TE and 4JH4-HTE Engines

Figure 7-34

1. Drain the seawater by loosening the bolts of

seawater pump side cover (Figure 7-33, (1})).

2. Disconnect seawater hoses from seawater
pump inlet and outlet, then remove seawater
pump assembly from gear case.

YANMAH, JH Series Service Manual

10.

Remove seawater pump drive gear

(Figure 7-34, (1)).

Remove four bolts, side cover (Figure 7-35, (1)}
and O-ring {(Figure 7-35, (2)).

Figure 7-35

Remove the impeller (Figure 7-35, (3)) and
wear plate (Figure 7-35, (4)) from the housing.

Remove retainer, washer and mechanical seal
(Figure 7-35, (5), (6), (7)).

Using pliers from drive gear side, remove
retainer (Figure 7-35, (10)) which holds
bearings (Figure 7-35, (9)).

Lightly tap pump shaft from impeller side and
remove shaft and bearings as a set

(Figure 7-35, (11), (9)).

Remove lip seal (Figure 7-35, (8)) and
mechanical seal if necessary.

Inspect the impeller for cracks, broken vanes or
excessive wear. Replace as necessary.

Note: When installing the new impeller, rotate

11.
12.

the impeller clockwise to bend the vanes
in the direction of rotation
(Figure 7-35, (3}).

Inspect wear plate and replace as necessary.

Inspect the housing and cover for excessive
wear.

717
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COOLING SYSTEM Seawater Pump

13. Inspect mechanical seal and replace if spring is Removing and Installing Seawater Pump

damaged or seal is corroded. and Pump Drive Gear
Note: Replace mechanical seal if there is 1. Disconnect negative (-) battery cable.
CO"S'C,['? rable coolant leakage during 2. Disconnect seawater supply hose from
operation. seawater pump (Figure 7-36, {1)).
Coolant Loakaae Less than 3 crmhour 3. Disconnect seawater pump-to-heat exchanger
¢ (0.101 ouncsrhour) pipe {Figure 7-36, (2)).
. 4. Remove three bolts (Figure 7-36, (3)} and one
14. Make sure ball bearings rotate smoothly. nut (Figure 7-36, (4)) then remove seawater
Replace if there is excessive play. pump.

15. Install a new O-ring (Figure 7-35, (2)) and hold 5. Repair as necessary.

it in the groove using petroleumn jelly. i
6. Install the seawater pump in the reverse order

16. Install the shaft assembly, gear and side cover. of removal.
Install and tighten four bolts. ] ]
_ Note: When installing, use the new gasket
17. Install the seawater pump assembly with new (Figure 7-36, (5)).

gasket (Figure 7-36, {5)) to gear case.

7. Connect battery negative (-) cable.
Replacing Coolant Pump Belt and Pulley
1. Disconnect negative (-) battery cable.

2. Remove belt cover {Figure 7-37, (1)).

Figure 7-36

Figure 7-37

3. Check belt tension by pressing on the belt
(Figure 7-38, (A)). Allcwable belt deflection is
shown below. If the belt is loose, it must be
replaced.

Belt Category Belt Deflection (A)
Used Belt 8-10 mm (0.3-0.4 in.}
New Belt 6-8 mm (0.24-0.3 in.}
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Seawater Pump COOLING SYSTEM

Figure 7-38

4. Loosen adjusting bolt (Figure 7-37, (3)} to
remove coolant pump belt.

5. Check grooves of pulleys and tightening bolts.
Replace pulley or bolts as necessary
(Figure 7-39).

(1 ) AL E -0

Figure 7-39

1 —Pulley

2 —V-Belt

3 —Bolt

6. CAUTION! Pinch Hazard. Use caution to

avoid pinching fingers between belt and
pulley while installing belt. Install new belt on
crankshaft, alternator pulley and around coolant
pump pulley. NOTICE: Ensure belt is correctly
engaged in alf grooves of both pulleys.

7. Install belt cover.

8. Connect negative (-) battery cable. Start engine
and verify pump operation.
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COOLING SYSTEM

Coolant Recovery Tank

COOLANT RECOVERY TANK

Coolant Recovery Tank Function

(1) (2)

Figure 7-40

1 —Coolant Recovery Tank
2 —Filler Cap

The pressure valve opens to discharge steam when
the steam pressure in the freshwater tank exceeds
82 to 109 kPa (12 to 16 psi).

This consumes water. The coolant recovery tank
maintains the water level by preventing this
discharge of water.

The steam discharged into the coclant recovery
tank condenses into water, and the water level in
the tank rises.

When the pressure in the freshwater system drops
below the normal value, the water in the coolant
recovery tank is sucked back into the freshwater
tank to raise the water back to its original level.

The coolant recovery tank enables long hours of
operation without water replacement and
eliminates the possibility of burns when the steam
is ejected from the filler neck because the pressure
cap does not need to be removed.

7-20

Coolant Overall Capacity | 1.3 L (1.37 qt)
ggcg‘éﬁw Tank  FEy)scale Level | 0.8 L (0.85 qt)
pacty Low-Scale Level 0.2L(0.21qt)

Mounting the Coolant Recovery Tank

3)

2)

Figure 7-41

1 —Mounting Plate
2 —Subtank
3 —Overflow Tube

+ The coolant recovery tank is mounted at
approximately the same height as the heat
exchanger (freshwater tank). Allowable difference
in height: 300 mm (11.8 in.) or less.

+ The overflow pipe should be less than 1000 mm
{39.4 in) long, and mounted so that it does not
sag or bend.

Note: Make sure that the overflow pipe of the
coolant recovery tank is not submerged
in bilge. If the overflow pipe is
submerged in bilge, water in the bilge will
be siphoned into the freshwater tank
when the water is being cooled.

Before Using Coolant Recovery Tank

Check the coolant recovery tank when the engine is
cool and refill with freshwater as necessary to bring
the water level between the low and full marks.
Check the overflow pipe and replace if bent or
cracked. Clean out the pipe if it is clogged.
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Bilge Pump and Bilge Strainer (Optional)

COOLING SYSTEM

BILGE PUMP AND BILGE
STRAINER (OPTIONAL)

Specification

Name

Bilge Pump

Time

10 minutes

Rotation Direction

Right (Viewed from the impeller side)

Mass Weight

Pump 1.4 kg (3 Ib)

Negative (-) Pressure Detector

Diaphragm type

Temperature

-30°-80°C {86°-176°F)

Length

225 mm (8.8 in.)

Yoke Diameter

61 mm{2.4in.)

Aszsembly Hole Diameter

5.3 mm {0.208 in.)

Assembly Pitch

BO X ¢0 mm (2x 3.5in.)

1)

‘
(10) {0)

1 —Motor Assembly
2 —Controller

3 —Red

4 —White

5 —Black

6 —Red (+)

YANMAH, JH Series Service Manual

(’ (n (6)

\'b . =
® (7)
Figure 7-42

7 —Battery
8 —White (-}
g - 0il Inlet
10-Strainer
11 -Gil Outlet

NMZENSE Ty
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COOLING SYSTEM

Bilge Pump and Bilge Strainer (Optional)

Description
Characteristics

+ Discharge at lift: 0 m (0 f) discharge capacity:
20 L (5.2 gal) minimum or greater.

+ Automatic feeding height: 1 m (3.2 ft) or greater
(limit for autormatic feeding height: new pump with
inside parts wet, approximately 2 m [6.6 fi]).

+ Automatic feeding time: 2 to 5 seconds (limit for
automnatic feeding time: new pump with inside
parts wet, approximately 1 second).

* Automatic stopping: Air intake causes negative (-)
pressure triggering automatic stopping.

Insulation

+ Insulation resistance: 500V with a megatester
when the difference between the continuity point
and the body is 1M or greater.

+ Insulation proof stress: AG50 between the
continuity point and the body, or 60hz 500V for 1
minute when impressed current leakage is 10 mA
or lower.

Durability

Rated voltage when there is 3% salt water 60L +
engine oil 3%, and operation is at 1800 cycles and
there are no difficulties.

Vibration proot

Amplitude 0.51 mm {0.02 in.)

Vibration frequency 10 to 55 Hz

Sweep time 980 seconds.

Direction of vibration each direction 4 hours
No difficulties after test period

Cautions

« Attach at a position higher than the bilge water
away from rain or other water, and 50 to 70 ¢m
(19.7 to 27.6 in.) above the bottom of the boat.

722

+ Never run the pump dry. Be sure that the strainer
is inserted in the drain water before pushing the
switch. If no water is being drawn up after a
pericd of 10 seconds or more, prime the pump.
(Do not run the pump for longer than 10 seconds
when no water is being drawn up.)

+ When the pump has not been used for a long
pericd of time, the inside of the pump will be dry
and drawing ability will be lowered. Before
reusing, clean the inside of the pump or prime it
to ensure that it is wet, and check to be sure that
the pump operates correctly.

+ When charging the diesel engine oil, wait a period
of 30 minutes or longer from the time of stopping
oil temperature 20° to 70°C (68° to 158°F).
Refrain from operation when the oil temperature
is below 15°C (59°F} or above 50°C {122°F).

+ When the bilge inside the pump or hose freezes,
completely melt the water with a steaming towel
before beginning operation. When the
temperature inside the pump is low, it will take a
longer amount of time for the pump to drain off
the bilge.

» The impeller replacement kit includes one
impeller and three washers for adjusting the side
gap. If after replacing the impeller the pump does
not drain, place side gap adjustment washers
underneath the bottom plate to adjust. Select the
number of washers used in accordance with the
following. When the pump is draining, the glectric
current load is about SA. When there are too
many washers, the slectric current value will be
too great and will blow a fuse.

» The pump cannot be used to drain off rain water
or large amaunts of flood water. The pump can be
run continuously for a period of 10 minutes. After
this time it must shut off for a period of 2 hours
before reusing.

+ NEVER use the pump for showering.
If the pump outlet is deformed for showering, the
increase in water pressure will increase the load
on the motor and cause motor seizure.

JH Series Service Manual YANMAH.,
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Bilge Pump and Bilge Strainer (Optional)

COOLING SYSTEM

¢ Fix the strainer so that it will not turn upside down
or on its side.

+ When sludge has built up in the bilge to be
drained, position the strainer about 20 mm (0.79
in.) above the sludge. When the pump is stopped,
be sure there is no sludge remaining inside the
pump.

* The specific gravity of the battery fluid is 1.25 or
more.

Assembly
When bilge is being used, assemble in accordance
with the following.
1. Assembling the bilge pump:
» Select a dry place above the bilge water level.

+ Select the location for the bilge pump taking
into consideration the length of the switch cable
{approximately 3 m [9.8 ft]) and its attachment
point, and the position of the battery.

» Position at a 45° angle (Figure 7-43) with the
nozzle facing up, and 50to 70 cm (19.7 t0 27.6
in.) from the bottom of the boat.

50~70cm

BERTL TR

Figure 7-43

YANMAH, JH Series Service Manual

Assembling the switch:

{1)

Figure 7-44

1 —Red Wire {+)
2 —White Wire ()
* Attach in a place 10 ensure easy operation
away from rainwater.

* Connect the terminal 1o the battery. When the
cord will not reach the battery, an extension of
no greater than 3 m (9.8 ft) length suitable for
AV3mm?2 ¢an be attached.

« Position the strainer. Attach at the place where
the greatest amount of wateris collected when
the boat is stopped.

Figure 7-45
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COOLING SYSTEM

Bilge Pump and Bilge Strainer (Optional)

+ Itis best to place the strainer as close to the
bilge pump as possible. Cutthe 3 m (9.8 ft)
hosetoalengthof 1.2mt0 1.8 m(3.910 5.9 1)
and attach, allowing plenty of give.

* Check the strainer during a test operation
before screwing firmly into place. NOTICE:
When attaching the strainer, avoid damaging
the bottom of the boat.

Note: The strainer contains a weight, and can
he used with the weight in place.

= Always keep the strainer clean.
3. Attaching the delivery nozzle (outlet):

s — ~

)
(2)

N{ RAY
i

f21

Figure 7-46

1 — Hull side
2 —Hose

* Make a hole of 21mm (0.8 in.) diameter or less
for attaching the nozzle. The hose attached at
the nozzle should be 1.8 m (5.9 ft) orless and
should reach withoutany strain; therefore, care
should be taken in deciding on the best
position.

+ Fix the outlet nozzle in place and attach to the
discharge side of the pump.

7-24

. Attaching the hose:

(a) Attach the hose from the strainer to the
pump inlet.

(b) Attach the delivery nozzle hose to the pump
outlet. Make the hose as short as possible
and avoid sharp bends.

. Test operation:

(a) Collect water in the bottom of the boat and
check for any problems with the hose or
witing. After deing this, connect the battery.

(b)Y Tum on the pump switch, and check to see
that water is being taken in and discharged
properly. The pump will stop automatically
when there is no water left.

(c) Ifthe inside of the pump is dry, orif the water
is not being drawn up after a period of 10
seconds, lift the strainer above the water
surface and stop the pump. Prime the pump
before starting it up again.

Fixing the strainer:

After the test operation, fix the strainer into
place with bolts. NOTICE: When attaching the
strainer, avoid damaging the bottom of the boat.

JH Series Service Manual YANMAH.,
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COOLING SYSTEM

Cautions During Assembly + Bilge water leftin the hose or inside the pump can
Observe the following cautions during handling: freeze, and care should be taken to see that any

Bilge Pump and Bilge Strainer (Optional)

Figure 7-47

+ NEVER use gasoline, solvents or lubricating oil at
70°C (158°F) or greater.

NEVER run when there is no water in the bilge.
Check to be sure that the strainer is in the water
before turning on the switch.

Keep the cord terminal away from the water.
Water inside the motor or switch may lead to
damage. When the insulation around the cord is
damaged, water can seep in to the wires; thus,
care should be taken not to scraich or nick the
insulation.

When the pump has not been used for a long
periad of time, the inside of the pump will be dry
and it may not operate properly at first. If after 10
seconds the pump is not working, turn off the
switch and prime the pump before trying again.
NOTICE: Never run the pump dry for period of
greater than 10 seconds.

Replace the |ubricating oil only after the engine
has been stopped for a period of 30 minutes (oil
temperature 20° to 70°C [60° to 158°F]).
Whenever possible, refrain from operation when
the ail temperature is below 15°C (53°F) or above
50°C (122°F).

YANMAH, JH Series Service Manual

»

excess bilge is completely discharged. If bilge
water should freeze inside the hose or pump, it
should be completely melted before starting up
the pump. When the temperature inside the pump
is low, the pump will take longer to operate. (0°C
[32°F], 5 to 10 seconds).

Keep the pump in a dry place away from rain or
other water.

Use the regulation hose; do no use thin vinyl
hose ¢r hose which is not heat-resistant.

The pump cannot be used to drain off rainwater
or large quantities of flood water. This pump can
be operated continuously for a period of 10
minutes.

NEVER use the pump for showering.

If the pump outlet is deformed for showering, the
increase in water pressure will increase the load
on the motor and cause motor seizure.

When sludge has built up in the bilge to be
drained, position the strainer about 20 cm (7.9in.)
above the sludge. When the pump is stopped, be
sure there is sludge remaining inside the pump
housing.

The specific gravity for the battery fluid is 1.25.

Steps for replacement

—

Remove the impeller plate by taking out the M4
bolts and opening the top of the diaphragm
switch. Thread locking compound has been
applied to the bolt, and a dryer should be used
to heat the bolt before removing it.

2. Clean the inside of the pump.
3. Grease the plate, impeller and film for side gap

adjustment, and then reassemble the pump by
first inserting the film plate and then the
impeller.
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COOLING SYSTEM

Bilge Pump and Bilge Strainer (Optional)

Troubleshooting
Refer to the following countermeasures for difficulties that arise.

No. Problem Cause Countermeasure
1 Pump does not turn. Faulty wiring Check the wiring between the motor
and battery.

Faulty battery Check te see if the specific gravity of
the battery fluid is greater than 1.25.
Hecharge or replace the battery.

Fauly starter switch Caonsult your local dealer.

Faulty pump Consult your local dealet.

2 Pump turns but does not draw up Crraws up air Check hose connections.
water, Retighten purmp bolts,

Low voltage in battery Check 1o see If the specific gravity of
the battery fluid is greater than 1.25.
Recharge or replace the battery,

The distance between the pump and | Lower the pump. {Position the pump

the surface of the water istoco great | sothat it is closer to the surface of the
water.)

The pump is teo high Lower the pump. {Positicn the pump
so that it Is 50-70 ¢m (19.7-27 6 in.)
above the bottom of the boat )

Pump intake is weak If intake is still faulty after priming,
consult your local dealsr.

3 Pump turns, but the amount of Clogged strainer Clean strainer,
discharge is low. Hose is broken or damaged Check for damage and repair. If
incorrect hose has been used,
replace with the regulation type of
hose,
4 | Water leakage from pump. Water leakage from packing Hetighten pump bolts.
Faulty pump seal Consult your local dealer,
5 | Pump draws up bilge, but motor stops | Faulty diaphragm switch Check for loose wiring in diaphragm
when hand is removed from starter switch and correct.
switch. Cramaged diaphragm switch Caonsult your local dealer.
8 | Motor does not stop, when there is no | Clogged strainer or hose Clean strainer or hose.
bilge water left. Cramaged diaphragm switch Check for continuity of diaphragm
switch terminal.
Consult your local dealer if there is
continuity.
7-26 JH Series Service Manual YANMAH.;
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Safety Precautions

LUBRICATION

SAFETY PRECAUTIONS

Before you service the lubrication system, read the
following safety information and review the
Safety Section on 2-1.

NOTICE

Only use the engine oil specified. Other engine
cils may affect warranty coverage, cause
internal engine components to seize and/ or
shorten engine life. NEVER mix different types
of engine oil. This may adversely affect the
lubricating properties of the engine ail.

YANMAH, JH4 Series Service Manual

INTRODUCTION

This section of the Service Manual describes the
procedures necessary to service the 3JH5E,
4JH5E, 4JH4-TE and 4JH4-HTE lubrication
systems.
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LUBRICATION Specifications
SPECIFICATIONS

Test and Adjustment Specifications
Note: All pressure specifications are with engine at normal operating temperature.

Inspection ltem Model Pump Test RPM SBpecification
Oil Pressure 3JH5E and 4JHSE 772 0.05 MPa (7.3 psi) or more
3477 0.27-0.37 MP {39-44 psi)
4JHA-TE and 4JHA-HTE 800 0.08 MPa (8.7 psi) or more
3200 0.28-0.45 MPa (41-85 psi)
Special Torque Chart
Component Tightening Torque Lubricating Oil Application Reference Page
Lubricating Qil Inlet Pipe 26 N-m {19.2 Ib-t) Not Applied See Installing Engine Oif
Pump on page 8-12.

SPECIAL SERVICE TOOLS

Measuring Instruments

No. Togl Name Application lllustration
1 | Oll Pressure Test For measuting oil pressure
Gauge 0-10MPa (0-145.04 psi) obtained locally
2 | Torque Wrench For tightening nuts and bolts to the specified torque
0-128 N-m (0-94.4 [b-it) obtained locally L.
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Tests and Adjustments LUBRICATION
TESTS AND ADJUSTMENTS
Engine Oil Flow
(5)
1 {15)
F (8) J
(6) A
(N :
{4} - I { !
T ' 9)
! { { '
(3) (10} (12) (18) = (18) '
: } ¢
| t
; i @) |

1 - Oil Sump

2 - Oil Filter (water / oil separator)
3 — Oil Pump

4 - Oil Pressure Regulating Valve
5 —Oil Cooler

6 —Oil Filter

7 —Oil Pressure Switch

8 —Oil Return

9 — Cylinder Block Main Galley
10— Idler Gear Shaft

11-Idler Gear Face

YANMAH, JH4 Series Service Manual

Figure 8-1

12 -Cooling Oil Nozzle

13 -Piston

14 -Turbocharger

15 —=Fuel Injection Pump

16 -Crank Journal

17 -Crank Pin

18 -Camshaft Bearing

19 -Valve Rocker Arm Shaft
20-Valve Rocker Arm

21 -Tappet and Cam Face
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LUBRICATION

Tests and Adjustments

Checking Engine Oil Pressure

Perform an engine oil pressure check if there is any
indication of low oil pressure.

1. Startthe engine and allow it to warm to normal
operating temperature.
2. Read the pressure gauge at the listed engine
speeds.
Results:
3. If oil pressure is still indicated as low, check oil
pressure switch or oil pressure gauge.
Test
Inspection tem Engine Specification
rpm
Engine Gil | 3JHEE ldle 0.05 MPa of more
Pressure | 4JH5E (7.3 psi or more)
3000 0.27-0.37 MPa
(39-44 psi)
4JH4-TE ldle 0.08 MPa or more
4JH4-HTE (8.7 psi or more)
3200 0.28-0.45 MPa
{40 6-65.3 psi)

4. Disconnect oil pressure switch connector. Keep

voltmeter probes in contact with switch terminal
and cylinder block while operating engine.
Replace oil pressure switch (Figure 8-2, (1)) if
circuit is indicated closed.

BLFES -y

Figure 8-2

If oil pressure is still indicated as low,
troubleshoot lubrication system to locate the
cause of the low oil pressure. Repair as
necessary.

846
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Repair LUBRICATION
REPAIR

Engine Lubrication System 4JH4-TE and 4JH4-HTE Engines
Components

4JH5E Engine Shown (3JH5E is Similar)

U2edde-L0x

ngure 8-3 = ’ 00-308 30

1 —Gear Case Housing Figure 8-4
2 —Oil Inlet
3 —Spacer (oil pan) 1 —Engine Oil Cooler
4 -Qil Pan 2 =0il Filter Housing Sensor Line
5 —Gasket 3 =Turbocharger Lubrication Supply Line
6 —Oil Pump Asssmbly 4 -Turbocharger
7 —Gasket § —Turbocharger Lubrication Return Line
€ - 0il Pump
7 =0il Pickup and Screen
YA NMAH, JH4 Series Service Manual 8-7
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LUBRICATION Repair

Changing Engine Qil, Replacing
Engine Oil Filter Element and
Cleaning Engine Oil Cooler

The engine il on a new engine becomes
contaminated from the initial break-in of internal
parts. It is very important that the initial oil
replacement is performed as scheduled.

WARNING! Burn Hazard. If you must drain the
engine oil while it is still hot, stay clear of the
hot engine oil to avoid being burned. ALWAYS
wear eye protection. Drain the lubricating oil while Figure 8-6
the engine is still warm.

5. Tighten pipe joint bolt or drain plug.

6. Drain seawater. See Draining / Refilling
Seawater Coolfing System on page 7-8.

7. Remove coolant pipes.

1. Remove ol filler cap (yellow)} at top of rocker
arm cover (Figure 8-5, (1)).

Figure 8-5

2. Remove the engine oil dipstick
(Figure 8-5, (2)).

3. Attach an oil drain pump to dipstick guide and Figure 8-7
pump out f“e _‘"f' D'SF’OSF_*' of used oll pmper'yj 8. Turn lubricating oil filter (Figure 8-7, (3))
4. Remove pipe joint bolt (Figure 8-5, (3)) or drain counterclockwise using a filter wrench
plug (Figure 8-6, (1)) and drain engine oil 1o (Figure 8-8, (2)) to remove from lubricating oll
appropriate vessel. Dispose of used oil cooler (Figure 8-7, (1)}.
propetly. NOTICE: ALWAYS be environmentally
responsibfe.
88 JH4 Series Service Manual YANMAH.,
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Repair

LUBRICATION

10.

11

13.

14.

15.
16.

17.

18.

19.

Figure 8-8

Remove lubricating oil cooler nut

(Figure 8-7, {5)} and lubricating oil cooler.
Loosen bolts (Figure 8-7, (6)} for filter bracket
and remove filter bracket (Figure 8-7, (7)).

Clean or replace lubricating oil cooler and
bracket as necessary.

. Thoroughly clean all sealing surfaces.
12.

Install a new filter bracket gasket, bracket and
lubricating oil cooler. Secure to cylinder block
with bolt.

Reassemble coolant pipes to lubricating oil
cooler.

Coat the new lubricating oil filter seal with
lubricating oil and install the lubricating ail filter
(Figure 8-8, (1)) manually turning it clockwise
until the seal touches the mounting surface, and
tighten it further 10 3/4 of a turn using a filter
wrench (Figure 8-8, (2)).

Tighten to 20 to 24 N-m {177 10 212 Ib-in).

Fill with new lubricating oil. See Engine Coolant
Specifications on page 3-66.

Fill the engine with coolant. See Engine
Coolant Specifications on page 3-66.

Perform an engine trial run and check for oil or
water leaks.

Approximately 10 minutes after stopping
engine, remove oil dipstick and check oil level
(Figure 8-9, (1)). Add cil if level is too low.

YANMAH, JH4 Series Service Manual

Figure 8-9
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LUBRICATION

Repair

Removing and Installing Engine Oil
Sump

1. Drain engine oil. See Changing Engine Oil,
Replacing Engine Oif Filter Elernent and
Cleaning Engine Qil Cooler on page 8-8.

2. Remove bolts (Figure 8-10, (2), (3)} securing
oil dipstick tube to cylinder block or support.
Remove piping bolt (Figure 8-10, (4)) and oil
dipstick tube (Figure 8-10, (1)) from oil sump.

)

Figure 8-10

3. Remove holts (Figure 8-10, (5), (6)) that secure

il sump to flywheel housing.

4. Remove bolts (Figure 8-10, {7)) securing oil
sump to cylinder block.

8-10

5. Remove oil sump (Figure 8-10, (8)) and gasket
(Figure 8-10, (9)).

6. Clean gasket surfaces of old gasket material.

7. Install oil sump with a new gasket.

8. Tighten oil sump bolts beginning at the center
and working alternately toward each end.
Tighten bolts to 22.5 to 28.5 N-m
{16.6 10 21.0 Ib-in}).

9. If removed, install oil drain plug and tighten to
48.9 10 58.9 N-m (36.1 t0 43.4 Ib-ft).

10. Fill engine with clean lubricating oil.
11. Run engine and check for leaks.
12. Gheck cil level and add as necessary.

Engine Oil Pump

The oil pump contains no serviceable parts. If the
oil pump is damaged, it must be replaced as an
assembly.

Removing Engine Oil Inlet Pipe
1. Drain oil from oil sump.

2. Remove oil sump. See Figure 5-44 on
page 5-35.

3. Remove bolts (Figure 8-11, (1)). Remove oil
inlet pipe (Figure 8-11, (2)) and gasket
(Figure 8-11, (3}).

Figure 8-11

JH4 Series Service Manual YANMAH.,
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Repair LUBRICATION

Removing Engine Oil Pump Checking Lubricating Oil Pump
The lubricating oil pump assembly with drive gear Figure 8-13 shows an example of a lubricating oil
(Figure 8-12, (1)) is driven by the crank gear pump.

(Figure 8-12, {2})). The lubricating oil pump is fitted
with an oil pressure control valve (Figure 8-12, (3)).

=
[

Figure 8-12
1. Eaegn;o;fg grankshaft pulley. See Figure 5-45 on Figure 8-13
2. Remove gear case from gear case flange. See 1 —Inner Rotor
Figure 5-47 on page 5-36. 2 —Outer Rotor

. ) 3 —Feeler Gauge
3. Remove engine oil pump:

1. Using a feeler gauge, measure the clearance

case flange. Do not disassemble inner/ outer the pump case.
rotors, and check that pump rotates smoothly. .
, ) Outside Clearance
4, The oil pressure control valve plug is coated

with adhesive and screwed in, 50 it cannot be Model Standard Limit

disassembled. These parts cannot be reused 0.09-0.16 mm

after disassembling. Replace control valve SJHSE / 4JHSE {0.0035-0.0063 in.) i

assembly as necessary. 4JH4-TE / 0.09-0.16 mm ]
4JH4-HTE {0.0035-0.0063 in.)

2. Using a feeler gauge, measure the clearance
between the outer rotor (Figure 8-13 (2)) and

the inner rotor (Figure 8-13 (1)).
Inside Clearance

Model Standard Limit
0.16 mm
3JHSE/4JHSE - (0.063 in.)
4.JH4-TE/4JHA4- ) 0.16 mm
HTE {0.062 in.)

To measure side clearance of outer rotor:

YANMAH, JH4 Series Service Manual
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Repair

3. Place a right-angle gauge against the pump
body and insert a feeler gauge (Figure 8-14).

Side Clearance

Model Standard Lirnit
0.056-0.10 mm 0.12 mm
BJHSE/ 4JHSE (0.002-0.004 in.} | (0.0047 in.)
4JH4-TE/ 0.05-0.10 mm 0.15 mm
4JH4-HTE (0.0020-0.0039 in.) | (0.0058in.)

Figure 8-14

1 —Feeler Gauge
2 —Quter Rotor

Installing Engine Oil Pump

Note: Always check if pump rotates smoothly
after installation on gear case. Running
engine when pump rotation is stiff may
cause damage to the pump.
1. Apply lubrication qil to outer and inner rotors.
2. Install ¢il pump assembly:
Installlubrication oil pump assembly to gear case
flange.
3. When replacing lubrication oil pump, replace
whole assembly.

4. Install oil sump. See Removing and Installing
Engine Oif Sump on page 8-10.

5. Fill crankcase to proper level with new
lubrication oil.

812

Checking Piston Cooling Oil Nozzle

1.

Figure 8-15

1 —Piston

2 -Splash

3 =Cylinder Block Main Galley
4 =Piston Cooling Oil Nozzle

Check the nozzle end hole {diameter 1.8 mm
[0.071 in.]) for dust or other foreign matter
(Figure 8-15).

2. Check the brazed portion of the copper tube for

fracture due to vibration.

JH4 Series Service Manual YANMAH.,
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Safety Precautions

TURBOCHARGER

SAFETY PRECAUTIONS

Before you service the engine turbocharger, review

the Safety Section on page 2-1.

YANMAH, JH Series Service Manual

INTRODUCTION

This section of the Service Manual describes the

remaoval, inspection and installation of
turbochargers used on 4JH4-TE and 4JH4-HTE

engines.

SPECIFICATIONS

Turbocharger Specifications

AHATE | 4JHAHTE
Maodel

RHB52W (IHI)
Spec. No, 7O000VNHP12NFW | 7000VYNHP1ENFW
Turbine Radial flow type
Compressor Centrifugal type
Lubricating Engine lubricating oil
Bearing Fuel fleating
Cooling Freshwater cooling
Dry Mass 3.6 kg{7.91k)

8-3
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TURBOCHARGER

Turbocharger Components

TURBOCHARGER COMPONENTS

51)

{21} FLIETE-GIE

(43H44)

(57) (58)
f

L
€4

e A

{62}1(41)3(1}{421{8}(51]5 (54)423) {32) {0
AN (:1)1 4
(61)

Figure 9-1

Sectional View and Tightening Torque

No. Components Gty. T'ﬁ';lfe::?"]- (:::;'e
1 | Turbing Shaft 1 -
2 | Thrust Bushing i -
3 | Qil Thiower 1 -
¢ | 4 | Gompressor Side Seal 1 R
Ring (Small)
¢ | 5 | Gompressor Side Seal 1 R
Ring (Large)
¢ | 6 | Turbine Side Seal Ring 1 -
7 | Shaft End Nut/{Left Hand 1 20x2
Thread) {196+19})
8 | Compressor Impellar 1 -
11 | Seal Plate 1 -
21 | Floating Bearing 2 -
22 | Thrust Bsaring 1 -
31 | Compressor Housing 1 -
32 | Compressor Side Plate 4 .
Washer
33 | Hexagon Bolt with Flange | 6 48+5
(471149)
41 | Turbine Housing i -
42 | Thermal Insulation Plate 1 -
43 | Turbine Side Plate 5 _
Washer
44 | Hexagon Bolt 5 28515
(2706:£49)
51 | Bearing Housing 1 -
52 | Retaining Ring 3 -
« | 53 | TORXT Screw Bolt 3 131
{128+10)
« | 54 | TORXT Screw Bolt 4 131
{128+10)
55 | Locklite - -
56 | Liquid Gasket - Three-Bond 1207
57 | GilInlet - -
58 | AirQuilet - -
59 | AirInlet - -
80 | Qil Cutlet - -
81 | Coolant Outlet - -
62 | Gas Inlet - -
83 | Gas Outlet - -
84 | Coolant Inlet - -

* Non-reusable part.

JH Series Service Manual YANMAH.,

@ 2008 Yanmar Manne International



Special Service Tools

TURBOCHARGER

SPECIAL SERVICE TOOLS

Note: The tool numbers used in this section are either Yanmar or IHI part numbers. Yanmar part numbers
are referred to as Yanmar Part No. and IHI part numbers are referred to as CEM Part No. Tools not
having part numbers must be obtained locally.

No. Instrument Name

Application lustration

1 | Terque Wrench

torque

For tightening nuts and bolts 1o the specified

WASHING THE

TURBOCHARGER BLOWER

Figure 9-2

1 - Blower Wash

2 —Intake Silencer
3 —Turbocharger
4 —Inlet

YANMAH, JH Series Service Manual

When engine speed seems sluggish or the exhaust

color poor, the blades of the turbocharger blower
may be dirty. Wash the blower using the following

procedure:

1.

Prepare blower wash (liquid detergent),
freshwater and a small pitcher.

Blower wash (4L}

Parts code: 974500-00400

Put the clutch in NEUTRAL and run the engine
at high speed, 2500 to 3000 rpm minimum.

Slowly pour approximately 50 cc (1.7 0z) of
blower wash into the inlet hole of the intake
silencer over a period of about 10 seconds.

After about 3 minutes, pour in approximately
50 cc (1.7 0z} of fresh water in the same
manner over a period of about 10 seconds.

After operating the engine for about 10 minutes,
check the boost pressure and power output. If
there is no improvement after washing the
blower, repeat the washing process several
times. NOTICE: Do not pour in a large amount
of blower wash at one time. This can damage
the blower blades and cause water harmimer in
the combustion chamber and cause damage.

@ 2008 Yanmar Manne International



TURBOCHARGER

Cleaning the Air Cleaner

CLEANING THE AIR CLEANER

Disassemble the intake silencer (air cleaner}
pericdically for inspection. With use, the air filter will
become clogged over a period of time, A clogged
air filter decreases the volume of intake air and may
cause decreased power output and affect
emissions.

1. Disassemble the air cleaner and clean it with a
neutral detergent.

2. Reassemble after it is completely dry.

96

Turbocharger Service

Removal

NOQTICE: Ensure the work area is clean at all times
when working on the turbocharger. Never leave
connections for oil inlets or outiets unprotected.
Dust and debris in the turbocharger bearing
housing will damage the turbocharger.

1. Remove intake pipe for 4JH4-TE
(Figure 9-3, (1)) and intake pipes (turbine,
intercooler, intake manifold) for 4JH4-HTE
(Figure 9-4, (1})).

4JH4-TE Engine

Figure 9-3

4JH4-HTE Engine

Figure 9-4

JH Series Service Manual YANMAH.,
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Cleaning the Air Cleaner TURBOCHARGER

2. Remove mixing elbow for 4JH4-TE 4JH4-TE Engine
(Figure 9-6, (1)} and 4JH4-HTE
(Figure 9-6, (1}). See Remove cooling system
components from engine. on page 5-26.

4JH4-TE Engine

rOption

Figure 9-7

Cloode-U0E 4JH4‘HTE Engine
Figure 9-5

4JH4-HTE Engine

Figure 9-8
Fi -
‘gure 96 4. Remove turbocharger for 4JH4-TE
3. Remove the air cleaner for the 4JH4-TE (Figure 9-7, (2)) and 4JH4-HTE
(Figure 9-7, (1)) and the 4JH4-HTE (Figure 9-8, (2}).

(Figure 9-8, (1}).

YANMAH, JH Series Service Manual 6.7
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TURBOCHARGER Cleaning the Air Cleaner

{(a) Remove four nuts and washers Check and Service Data
(Figure 9-9, (2), (3)) and remove )
turbocharger (Figure 9-9, (1)) from heat Service Interval
exchanger body (Figure 9-9, (5)). ftorn Check Cycle
{(b) Remove gasket (Figure 9-9, {4})). Check on Conditions of Every 500 h
Turbine Shaft Rotation
Check on Play in the Every 1000 h
Turbine Shaft
Overhaul Every 4000 h

Check the conditions of turbine shaft rotation by
listening for abnormal sounds during rotation.

To check using a listening bar, firmly push the end
of the bar against the turbocharger case and
gradually increase the engine speed.

In the event of a problem with the turbine shaft, a
high-pitched sound will be produced every 2 to 3
seconds.

(2)(3)

If this sound is heard, the bearing or turbine shaft
may be defective. Replace or overhaul the

Figure 9-9 turbocharger.

9-8 JH Series Service Manual YANMAH.,
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Cleaning the Air Cleaner

TURBOCHARGER

+ Check for:
End play in the turbine shaft
Service standard: 0.03 to 0.06 mm
(0.001 t0 0.002 in.)
Wear limit: 0.09 mm (0.004 in.)

+ Check for:
Radial play in the turbine shalft
Service standard: 0.06 to 0.08 mm
(0.002 10 0.003in.)
Wear limit: 0.17 mm (0.007 in.)

1 = Move the Turbine Shaft in the Axial

Direction
2 —Dial Gauge

1 — Move the Turbine Shaft on the Left and

¢ Check play in the turbine shatt:
Remove the turbocharger from the engine. Check
end play and radial play in the turbine shaft as
shown Figure 9-10 and Figure 9-11.

When the turbocharger is dismounted from the
engine, cover the oil inlet / outlet with gummed
cloth tape.

Figure 9-10

3 —Turbine Housing
4 —Magnet Base

Figure 9-11

3 -Dial Gauge

Right Sides Simultaneously in the Radial 4 —0il Inlet

Direction
2 —Magnet Base

YANMAH, JH Series Service Manual

5 —Turbine Housing
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TURBOCHARGER Cleaning the Air Cleaner

Cautions During Assembly Seal ring on the turbine side:
The upper retaining ring is applied only to the « Putth he oil inlet sid
abutment that is located nearest the turbine side. utthe abutment on the ofl inlet side.

Seal ring on the compressor side:
Retaining ring:

+ Insert the abutment as shown in Figure 9-13.
+ Install the abutment as shown in Figure 9-12.
+ Put the round ring surface on the metal side. (1)

(2)

()/ (3) 4

Figure 9-13
e 1 —0Qil Inlet
- 2 —Viewed from the Compressor Side
{5}
Figure 9-12
1 =Qil Inlet
2 = Cutter Groove
3 = Align Here
4 - Viewed from the Turbine Side
5 = All Except Upper One Ring
9-10 JH Series Service Manual YANMAH.;
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Cleaning the Air Cleaner TURBOCHARGER
Service Standards
Figure 9-14
Check ltem Usable Limit Remarks
Turbing Shaft Outside diameter {A) of turhine shaft journal 7.98 mm{0.3141in.)

Seal ring groove width {E) on turbine side

Seal ring groove width {G1} on compressor side
Seal ring groove wickh {S2) on compressor side
Turbine shaft run-cut

1.28 mm {0.0508 in.)

1.31 mm {0.0516 in.)

1.11 mm {0.0437 in.)
0.011 mm
(0.0004 in.)

Bearing

Floating bearing inside diamster (C)
Floating bearing outside diamster (D}
Bearing case inside diameter (B)

8.04 mm{0.317in.)
12.31 mm {0.485 in.) -
12.42 mm (0.489 in.)

Thrust Bearing

Thrust bearing width {J)
Distance {K) betwsen thrust bearing grooves

3.98 mm {0.157 in.)
4.07 mm {0.160 in.)

Seal Ring Inserting
Area

Turbine side (bsaring housing} (F)
Compressor side {seal plate) (H1)
Compressor side (seal plate) (H2)

15.05 mm (0.592 in.}
12.45 mm (0.490 in.) -
10.05 mm (0,396 in.)

End Play in the Turbine Shaft

Standard 0.03 to 0.08 mm
{0.001 to 0.002 in.)

0.09 mm {0.004 in.)

Radial Play in the Turbing Shaft

Standard 0.08 to 0.13 mm
{0.003 to 0.005in.)

0.17 mm {0.007 in )

YANMAH, JH Series Service Manual
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TURBOCHARGER Cleaning the Air Cleaner

Installation 3. Instal air filter (Figure 9-15, (2)).

Note: When installing the turbocharger, replace 4. Connect the intake pipe (Figure 9-15, (3), (4))
all gaskets with new ones, change the and tighten all clamps and bolts securely.
engine oil and replace the engine oil 5. Gonnect lubricating oil lines
fiter. See Changing Engine OIf, (Figure 9-15, (5), (6)) and tighten all bolts
Replacing Engine Oil Filter Element and securely.

leaning Engi if h -8.
Cleaning Engine Oil Cooler on page 8-8 6. Connect the mixing elbow (Figure 9-15, (7))

1. Clean the mounting surfaces of all gasket and seawater drain pipe (Figure 9-15, (8)).
material, Tighten all clamps and bolts securely.
2. Install the turbocharger (Figure 9-15, (1)) with 7. Start the engine and check for oil leaks.

a new gasket. Tighten nuts to0 22.5 10 28.5 N-m
(199 to 252 Ib-in.)

Figure 9-15

912 JH Series Service Manual YAN MAH;
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STARTER MOTOR
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Safety Precautions

STARTER MOTOR

SAFETY PRECAUTIONS

Before you service the starter motor, read the
following safety information and review the
Safety Section on page 2-1.

NOTICE

NEVER engage the starter motor while the engine
is running. Damage 10 the starter motor pinion
and / or ring gear will result.

YANMAH, JH Series Service Manual

INTRODUCTION

This section of the Service Manual covers servicing
of starter motor on 3JHSE, 4JH5E, 4JH4-TE and
4JH4-HTE engines.

10-3
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STARTER MOTOR Starter Motor Specifications
STARTER MOTOR SPECIFICATIONS

General Specifications

" Yanmar Part No. HITACHI Model No.
em
129608-77011 5114-817A
Norinal Power 1.4 kW (1.9 hp)
Nominal Voltage 12V
Test Voltage -
Maximum Cperating Temperature 80°C (176°F)
Rotation Clockwise
Maximum Current Draw at 11V 90 A
Mass 3.0 kg (6.6 Ib)
Special Torque Chart
hem Specification
Battery Positive (+) Cable: B Terminal 7.4-9.8 N-m (65-87 Ib-in.)
Solenoid Primary Wire: S and M Terminal 3.0-4.2 N-m (26-37 lb-in.)
Characteristics
Standard Performance 12V 1.4kW
~| Bl £
glel E| 2
1 )
B8 % &
o £ @l =
244 434 6OD0D 4 12
NNV
201 40 50001 10 \\
18] 324 40004 8 \
\ /
121 249 30004 61— e — T -
DR
08 164 20004 4 5
\\ ~
041 81 100017 2 l /f ..!'_“_i“'1 \
L~ S
0 0 0- 0
Q 200 400 600 300
Current {A) 03265 -OUE
Figure 10-1
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15 the shift lever at
NEUTRAL pasition?

NG Move shift lever (o
MEUTRAL position.

I

( Engine does not stat?

)

s battary fully charged NO
and terminals clean?

YES

¥

Is starter motor solenoid NO
swilch acluating sound
heard?

YES

= Gharge or replace battery,
* Clean terminals.

Inspect wiring up to solencid switch
and repair if necessary,

« Key switch

- Safety relay

= Solenoid switch assembly

+ Electical cornections

= Adjust f pinion projection kength,
+ Inspect shift laver for deformation,
return spring for fatigue and pinion

¥ YES
NC NO
Doos enging crank? Is starter motor operating?
Y YES
Finion ard ring gear \ NO
B ?
VES meshing normal? /

¥

YES

Y

Pinion roller clutch or
reduction gear damaged.
Inspect and replace.

:

Conrect M terminal of starter \
motor directly to battery,
Doas starter moter operate?

YES

¥

Solenaid switch assembly
contact defective Repair
of replace.

< Is revolution normal?

NG
(slow revolutian) Is battery fully charged

and temiinals clean?

yYES

¥

NG + Charge or replace battery,
» Cloan terminats,

¥ YES

‘ Inspect fuel system.

L0000

Is the engine oil
viscosity cormect?

No Raplace engine oil.

Jii

YES

¥

Does engineg turn when
slaiter motor is replaced?

YE3 Repair or replace
starter motor.

3

! Slow Revolution

Inspect condition of engine.

for sliding.
« Repair meshing bebween pirion and
ring gear of replace as needed.

+ Inspect brush and replace if wom.
+ If brushes are not worn, replace armature
assembly,

-~ If starter motor becomes wet, replace solencic switch
assembly even if function is normal.

If & problem occurs:

Immediately disconnact battery negative terminal.

Engine doas not stop
even when key switch is
turned OFF,

Y

Repair or raplace key switch, starting
motor relay or magnetic switch assembly,

ONILOOHS3TaNOHL HOLOW H31HVLS

Bunooysa|qnoly I0J0| IPUEIS

HOLOW H314Vv1S



STARTER MOTOR

Starter Motor Service

STARTER MOTOR SERVICE

1. Disconnect the negative {-) battery cable
(Figure 10-3, (1)) and turn the battery master

switch to OFF (if equipped) (Figure 10-3, (2)).

Figure 10-3

106

9.

Disconnect positive (+) cable {Figure 10-3, (3)}
and primary wires (Figure 10-3, (4)).

Remove bolts (Figure 10-3, (5)) securing the
starter motor to the flywheel housing.

Carefully remove the starter motor. NOTICE:
Check the starter pinion for damage. If the
starter pinion is damaged, check the flywhee!
ring gear for damage.

Clean the starter mounting area of the flywheel
housing.

Install the starter motor.

Clean the cable connections.

Connect the cable and primary wires to the
appropriate terminals of the starter and connect
positive (+) battery cable.

Connect the negative (-) battery cable and
return the master switch to the ON position.

10. Operate the starter to verify operation.

JH Series Service Manual YANMAH.,
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Section 11

ALTERNATOR

Safety PreCautions ... veceveeerieee e e s eere s srmnaees e s vssssms e e
Introduction...

Spemﬂcahons
General Spemhcatlons (Standard)
General Specifications
{Optional for 4JH4-TE and 4JH4-HTE)...ccccciomiieicirinecccrer s
Special Torque Chart........c e ecis s s s s s aee e
WirNG DHAQGIAM ... e e e
Output CharacteriSHCS ..ot arrr e

Alternator Service...
Replace V- Belt .
Removing and Installlng the Alternator....................................
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Safety Precautions

ALTERNATOR

SAFETY PRECAUTIONS

Before you service the alternator, read the following
safety information and review the
Safety Section on page 2-1.

NOTICE

NEVER operate the engine if the alternator is
producing unusual sounds. Damage to the
alternator will result.

NEVER remove the positive (+) battery cable from
alternator terminal B while the engine is operating.
Damage to the alternator will result.

NEVER turn the battery switch OFF while the
engine is operating. Damage to the alternator will
result.

NEVER use a high-pressure wash directly on the
alternator. Water will damage the alternator and
result in inadequate charging.

YANMAH, JH Series Service Manual

INTRODUCTION

This section of the Service Manual covers servicing
the alternator on 3JH5E, 4JH5E, 4JH4-TE and
4JH4-HTE engines.

11-3
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ALTERNATOR Specifications
SPECIFICATIONS

General Specifications (Standard)

Kem Specification
Yanmar Code 119573-77201
Manufacturer HITACHI
Model LR180-03C
Nominal Voltage 12v
Nominal Cutput 80A
Rotation Clockwise {viewed from pulley end)
Rated Speed 5000 (rpm)

General Specifications (Optional for 4JH4-TE and 4JH4-HTE)

Kem Specification
Yanmar Code 12871-77200
Manufacturer HITACHI
Model LR160-741
Nominal Voltage 12v
Nominal Cutput 60A
Rotation Clockwise {viewed from pulley end)
Rated Speed 5000 (rpm)

Special Torque Chart

hem Specification
Alternator Mounting Bolts 22.5-285 N-m (16.6-21.0 Ib-ft)
Positive (+) Cable Nut 3.7-5.0 N-m (33-44 lb-in.)
114 JH Series Service Manual YANMAH,
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Specifications

ALTERNATOR

Wiring Diagram

Standard Alternator - 12 Volt / 80 Amps

2)

1 = Rotor Coail
2 —Stator Coil
3 —-Diode

4 -Sub-Diode

5 —Condenser (3.2 yF)

6 —IC Regulator

YANMAH, JH Series Service Manual

Figure 11-1

7 —Charge Lamp 12V3.4W
8 —Key Switch

© —Battery Switch

10— Battery

11— Alternator

Eie170110
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ALTERNATOR Specifications

Optional Alternator - 12 VoIt / 60 Amps (for 4JH4-TE and 4JH4-HTE)

|
B
ig

(1) T/ B

{5)

m
)
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T
Il
| L}
T
L
v |
R
E
|
b |

E
i_ {7) E
(‘8}_-_-_-_-_-_-_-_-_-_-_-_-_-_ E00-7E0110
Figure 11-2
1 —Stator Coil 5 —Charge Lamp 12V3.4W
2 =Condenser 2.2 yF 6 —Battery
3 —Rotor Coil 7 —IC Regulator
4 - Key Switch 8 — Alternator

Optional Double Alternator - 12 Volt x 80 Amps (for 4JH5E)

—
&
.
—
g
e

2

: \:’9.‘._ -
S Ny

|
(B) 003131
Figure 11-3
1 —Starter Relay 5 —Water Sensor (only for Sail Drive)
2 = Starter Motor 6 —Battery (optional)
3 = Alternator 12V x 80A (optional) 7 —Battery (standard)
4 - Alternator 12V x 80A (standard) 8 —Elactric Fesd Pump (4JHSE only)
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Specifications ALTERNATOR
Output Characteristics

Standard Alternator - 12 Volt / 80 Amps

100

80
% \\ 13.5Y constant
@ 60
5
&)
H
= 40
o

20 ll

oL
1] bt 4 6 3 10 % 16°

Alternator speed (rpm) EQ0-Z71110

Figure 11-4

Optional Alternator - 12 Volt / 60 Amps (for 4JH4-TE and 4JH4-HTE)

100

a0

680 s el Y

/ 13.5V constant
40 /
20 /

Cutput current (A}

]
o 2 4 5 8 10 12 14 16 18 x 10°%
Allernator speed {rpm) 050110
Figure 11-5
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ALTERNATOR

Alternator Service

ALTERNATOR SERVICE

Replace V-Belt
1. Disconnect negative (-) battery cable.
2. Remove the V-belt cover.

3. Remove the V-belt. See Replacing Coolant
Pump Belt and Pulley on page 7-18.

Belt Routing

Figure 11-6

1 - Belt Adjuster

2 —Coolant Pump Pulley
3 —Crankshaft Pulley

4 - Alternator

4. Loosen the alternator adjuster bolt

(Figure 11-7, (1)) and relieve V-belt tension.

Remove the V-belt. NOTICE: If belt is to be
raused, note direction of travel and install in
same direction of travel.

Figure 11-7

11-8

5.

Installation is the reverse of remaoval.
CAUTION! Pinch Hazard. ALWAYS use care
not to pinch a finger between belt and pulley
while installing belt. Failure to comply may
result in minor or moderate injury. NOTICE:
Ensure belt correctly engages all grooves of
each pufley. Failure fo do so will lead to
premature belt failure.

Removing and Installing the
Alternator

1.

5.

Disconnect negative (-) cable from E terminal
(Figure 11-8, (1)).

Remaove the V-belt cover.

Remove the alternator belt. See Repiacing
Coolant Pump Belt and Pulley on page 7-18.

Disconnect positive (+) cable from Battery
terminal (Figure 11-8, (2)).

(3),

Figure 11-8

1 —E Terminal

2 —Battery Terminal

3 =Connector for Speed Sensor (if used)
4 -Connector for Charge Lamp

Disconnect wire connection for speed pulse
(Figure 11-8, (3)).

6. Disconnect T-connection for charge lamp

(Figure 11-8, (4)).

JH Series Service Manual YANMAH.,

@ 2008 Yanmar Manne International



ARternator Service

ALTERNATOR

7. Remove two bolts {Figure 11-9, (1)} and
remove the alternator from engine.

Figure 11-9

YANMAH, JH Series Service Manual

8. Install the alternator and tighten mounting bolts
t0 22.5 t0 28.5 N-m {16.5 to 21.0 Ib-ft).

9. Connect cables to alternator. Tighten positive
{+) cable nut to 3.7 t0 5.0 N-m (33 to 44 |b-in.).

10. Install the V-belt. See Replacing Coolant Pump
Belt and Pulley on page 7-18.

11. Install the V-belt cover.

12. Connect negative (-) battery cable to the
battery.

119
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ALTERNATOR Alternator Service
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Section 12

ELECTRICAL

Safety PreCautions ..........cvvecoveerieec e s eere s sreraees e s vssssms e e
Introduction...

Component Locations ..
Sensor and Switch Locanons

Wiring Diagram...
3JH5E/ 4JH5E C Type
Instrument Panel {Optional}.....eieeisieinesersene s s
3JHSE / 4JH5E 12V B- and B x B-Type
Instrument Panel (Optional)........ s,
3JH5E / 4JH5E 12V C x B-Type
Instrument Panel (Optional)....
3JH5E / 4JH5E with Keyless B- and B x B- Type
Instrument Panel {Optional).... .
3JHSE / 4JH5E with Keyless C X B Type
Instrument Panel (Optional)...
4JHA-TE / 4JH4-HTE with Panel B X B Type
Instrument Panel ..
4JHA4-TE / 4JH4- HTE W|th Panel C X B Type
Instrument Panel .. “

Instrument Panel ..
B-Type Instrument Panel (Seleclable Optlonal) e
B-Type (Keyless) Instrument Panel {Selectable Opllonal)
C-Type Instrument Panel (Selectable Optional) ...
C-Type (Keyless) Instrument Panel (Selectable Optlonal)

Function Description - Waming Devices ........cccvvieeiinicainnnnn.
Oil Pressure Alarm .. .
Sending Unit for Lubncatlng Oll Pressure Gauge
Coolant Temperature Alarm ..
Sending Unit for the Coolant Temperature Gauge ................
Air Heater (Standard) ... e rrer e
Electric Engine Stop Solenoid
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ELECTRICAL
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Safety Precautions ELECTRICAL

SAFETY PRECAUTIONS INTRODUCTION
Before you service the electrical components, This section of the Service Manual describes the
review the Safety Section on page 2-1. operation of and procedures to replace the

components of the electrical system as used on the
Yanmar 3JH5E, 4JHSE, 4JH4-TE and 4JH4-HTE
marine engines.

YANMAH, JH Series Service Manual 12-3
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ELECTRICAL Component Locations
COMPONENT LOCATIONS

Sensor and Switch Locations
Note: 3JH5E Engine electrical systemn shown.

Figure 12-1
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Wiring Diagram ELECTRICAL

1 — Coolant Temperature Switch WIRING DIAGRAM

2 —Coolant Temperature Sensot (optional)

3 —Magnetic Relay (safety relay) Allowable length by cross sectional area of

4 —Spasad Sensor {alternator) battery cable

5 —Qil Pressure Sensor Section of cable Allowable length

6 —Oil Temperaturs Sensor (optional) mm? (in.?) L=1+24+3m{fY)

7 —Air Heaater 15 {0.023) < 0.86 {0.26)

8 — Sail Drive Seal Water Leakage Sansor 20 {0.031) <1.3 (0.40)

9 —Fuel Stop Solenoid 30 {0.046) <2.3(0.70)
10— B Type Instrument Panel (optional) 40 {0.062) <2.8 (0.85)
11— Air Hsatsr Intake Manifold 50 {0.077) < 3.5 (1.07)

12 - Flywheel Housing 80 {0.093) <4.1(1.25)

13- Ground Bolt

14— Magnetic Relay

15— Starting Motor

16— Starter S Terminal

17 — Starter B Terminal

18- Altarnator

19— Battery

20— Battery Switch

21— Neutral Safety Switch (fitting to marine gear,
optional)

22— 2-Place Extension {optional)

23 - Extension Wira Harness

24 - B Type (keyless) Instrument Panel (optional)

25— C Type Instrument Panel (optional)

26— C Type (Keyless) Instrument Panel
(optional)

YANMAH, JH Series Service Manual 125
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ELECTRICAL Wiring Diagram
3JHSE / 4JH5E - C-Type Instrument Panel (Optional)
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Figure 12-2
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Wiring Diagram

ELECTRICAL

3JHSE / 4JHSE - C-Type Instrument Panel (Optional)

Color Coding Engine Harness
R Red +
B Black
W White Ignition
L Blue Air Heater / Glow {option)
RE | Red/Black Alternator Exciter
LB | Blue /Black Alternator Charge Alarm
YW | Yellow /White | Engine Oil Pressure Alarm
YB | Yellow/Black | Engine Oil Pressure
YG | Yellow/Green | Sail Drive Seal
WL | White / Blue Water Ternpetature Alarm
WE | White / Black Water Temperaturs
WG | White / Green Seawater Flow Alarm
GR | Green/ Red Fuel Filter Alarm
O Orange Pulse for Tachometer
WEr | White / Brown Electric Stop

YANMAH, JH Series Service Manual

1 -Alarm Lamps

2 —Buzzer
3 —Seawater
4 —Fuel Filter

5 —Sail Drive Seal

6 —Battery Low Charge Alarm

7 —Fuse (3A)

8 - 5Stop Switch

9 —Diodes

10— Key Switch

11-0il Pressure Meter / Alarm

12 - Water Temperature Meter / Alarm

13 =-Tachometer / Hourmeter

14-Instrument Panel (main station) {(option)

15—Wire Harness

16 —Water in Sail Drive Seal Sensor Amplifier
(Sail Drive only)

17 —Procured by Customer

18— Battery

19 - Battery Switch

20 —(option) Controller (heater) Assembly

21 —Engine Stop Solenoid

22-Stop Relay

23 - Air Heater

24-Heater Relay

25— Heater Controller

26 —Remove the Connector of Engine Harness
from Starter Relay and Heater Relay.
Reconnect with the Connector of Heater
Harness.

27 - Starter Relay

28 -Starter

29— Coolant Temperature Switch

30—Engine Qil Pressure Switch

31-Coolant Temperaturs Switch (to controllat)

32 - Remove the connector from alternator.
Reconnect with the connector of heater
harness.

33 - Alternator

34—-Ground Bolt

35-0il Pressure Sshder

36— Coolant Temperature Sander

37 -Fuel Feed Pump

38 -Water in Sail Drive Seal Sensor (Sail Drive
only)

39—Details of Coupler (view from A-A)

40—Ksy Switch

12-7
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ELECTRICAL Wiring Diagram

3JHS5E / 4JH5E 12V B- and B x B-Type Instrument Panel (Optional)
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Figure 12-3
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Wiring Diagram

ELECTRICAL

3JHSE / 4JHS5E 12V B- and B x B-Type Instrument Panel (Optional)

Color Coding Engine Harness
R Red +
B Black
WV White lgnition
L Blue Air Heater / Glow {option)
RB | Red/Black Alternator Exciter
LB | Blue /Black Alternator Charge Alarm
YW | Yellow / White Engine Qil Pressure Alarm
YB | Yellow/Black | Engine Oil Pressure
YG | Yellow/ Green | Sail Drive Seal
WL | White / Blue Water Termpsrature Alarm
WEB | White / Black Water Temperature
WG | White / Green Seawater Flow Alarm
GR | Green/ Red Fuel Filter Alarm
O Orange Pulse for Tachometsr
WEBr | White / Brown Electric Stop

YANMAH, JH Series Service Manual

1 =Option

2 —=Alarm Lamps

3 —Buzzer

4 —Qil Pressure

5 —Coolant Temparature

€ =Sail Drive Seal

7 —Battery Low Charge Alarm

8 —Fuse (3A)

9 —Stop Switch

10-Diodes

11-Key Switch

12 =Tachometer / Hourmeter

13 =Instrument Panel (sub station) (option)

14 =Instrument Panel {main station) {option)

15—Wire Harness

16 —Relay

17 —Wire Harhass for Sub Panel

18 — Water in Sail Drive Seal Sensor Amplifier
{Sail Drive only)

19=Procured by Customer

20— Battery

21 - Battery Switch

22 —Engine Stop Solenoid

23 = Air Heater

24-Stop Relay

25— Starter Relay

26 —Starter

27 — Coolant Temperature Switch

28 —Engine Oil Pressure Switch

29-0Option

30-ARernator

31 -Ground Bolt

32— Water in Sail Drive Seal Sensor (Sail Drive
only)

33-Fuel Fesed Pump

34 -Details of Coupler (view from A-A)

35-Key Switch

12-9
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ELECTRICAL

Wiring Diagram

3JHSE / 4JH5E 12V C x B-Type Instrument Panel (Optional)
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Wiring Diagram

ELECTRICAL

3JHSE / 4JHSE with 12V C x B-Type Instrument Panel (Optional)

Color Coding Engine Harness
R Red +
B Black
WV White lgnition
L Blue Air Heater / Glow {option)
RB | Red/Black Alternator Exciter
LB | Blue /Black Alternator Charge Alarm
YW | Yellow / White Engine Qil Pressure Alarm
YB | Yellow/Black | Engine Oil Pressure
YG | Yellow/ Green | Sail Drive Seal
WL | White / Blue Water Termpsrature Alarm
WEB | White / Black Water Temperature
WG | White / Green Seawater Flow Alarm
GR | Green/ Red Fuel Filter Alarm
O Orange Pulse For Tachometer
WEBr | White / Brown Electric Stop

YANMAH, JH Series Service Manual

1 =Option

2 —=Alarm Lamps

3 —Buzzer

4 —Qil Pressure

5 —Coolant Temparature

€ =Sail Drive Seal

7 —Battery Low Charge Alarm

8 —Fuse (3A)

9 —Stop Switch

10-Diodes

11-Key Switch

12 =Tachometer / Hourmeter

13 =Instrument Panel (sub station) (option)

14 =Instrument Panel {main station) {option)

15—Wire Harness

16 —Relay

17 —Wire Harhass for Sub Panel

18 — Water in Sail Drive Seal Sensor Amplifier
{Sail Drive only)

19=Procured by Customer

20— Battery

21 - Battery Switch

22 —Engine Stop Solenoid

23 = Air Heater

24-Stop Relay

25— Starter Relay

26 —Starter

27 — Coolant Temperature Switch

28 —Engine Oil Pressure Switch

29-0Option

30-ARernator

31 -Ground Bolt

32— Water in Sail Drive Seal Sensor (Sail Drive
only)

33-Fuel Fesed Pump

34 -Details of Coupler (view from A-A)

35-Key Switch

36 - Seawater

37 —Fuel Filter

38-Qil Pressure Meter/ Alarm

39— Water Temperature Meter / Alarm

40 - 0Qil Pressure Sender

41 - Coolant Temperature Sender

12-11
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ELECTRICAL Wiring Diagram

3JHS5E / 4JH5E with Keyless B- and B x B-Type Instrument Panel (Optional)
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Wiring Diagram

ELECTRICAL

3JHSE / 4JHSE with Keyless B- and B x B-Type Instrument Panel (Optional)

Color Coding Engine Harness
R Red +
B Black
WV White lgnition
L Blue Air Heater / Glow {option)
RB | Red/Black Alternator Exciter
LB | Blue /Black Alternator Charge Alarm
YW | Yellow / White Engine Qil Pressure Alarm
YB | Yellow/Black | Engine Oil Pressure
YG | Yellow/ Green | Sail Drive Seal
WL | White / Blue Water Termpsrature Alarm
WEB | White / Black Water Temperature
WG | White / Green Seawater Flow Alarm
GR | Green/ Red Fuel Filter Alarm
O Orange Pulse for Tachometsr
WEBr | White / Brown Electric Stop

YANMAH, JH Series Service Manual

1 =Option

2 -Diodes

3 —Buzzer

4 —Qil Pressure

5 —Coolant Temparature

€ =Sail Drive Seal

7 —Battery Low Charge Alarm

8 —Fuse (3A)

9 -SWITCH
GLOW {l) / OFF {0} / STOP (Il)

10-SWITCH
START (II) / ON {I) / OFF {0}

11 =Diodes

12-Switch

13 -Tachometer / Hourmeter

14 —Instrument Panel (sub station) {option)

15 —Instrument Panel {mainh station) (optioh)

16-Relay

17 = Wire Harness

18—Wire Harness for Sub Panel

19 —Water in Sail Drive Seal Sensor Amplifier
{Sail Brive only)

20-Procursd by Customer

21 —Battery

22 —Battery Switch

23-Engine Stop Solenoid

24— Air Heater

25— Stop Relay

26 —Starter Relay

27 =Starter

28— Coolant Temperature Switch

29-Engine Qil Pressure Switch

30-Option

31 - Alternator

32-Ground Bolt

33— Water in Sail Drive Seal Sensor (Sail Drive
only)

34-Fuel Feed Pump

35— Details of Coupler {view from A-A)

12-13
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ELECTRICAL Wiring Diagram

3JH5E / 4JH5E with Keyless C x B-Type Instrument Panel (Optional)
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Wiring Diagram

ELECTRICAL

3JHSE / 4JHSE with Keyless C x B-Type Instrument Panel (Optional)

Color Coding Engine Harness
R Red +
B Black
WV White lgnition
L Blue Air Heater / Glow {option)
RB | Red/Black Alternator Exciter
LB | Blue /Black Alternator Charge Alarm
YW | Yellow / White Engine Qil Pressure Alarm
YB | Yellow/Black | Engine Oil Pressure
YG | Yellow/ Green | Sail Drive Seal
WL | White / Blue Water Termpsrature Alarm
WEB | White / Black Water Temperature
WG | White / Green Seawater Flow Alarm
GR | Green/ Red Fuel Filter Alarm
O Orange Pulse for Tachometsr
WEBr | White / Brown Electric Stop

YANMAH, JH Series Service Manual

1 —Option

2 —Diodes

3 —Buzzer

4 —-0il Pressure

5 —Coolant Temperature

6 —Sall Drive Seal

7 —Battery Low Charge Alarm

8 —Fuse (3A)

9 -SWITCH
GLOW {l) / OFF (0} / STOP (ll)

10-SWITCH
START () / ON {I) / OFF (0)

11 -Diodes

12—-Switch

13 -Tachometer / Hourmeter

14 —Instrument Panel (sub station) {option)

15 —Instrumant Panel {(mainh station) {optioh)

16-Relay

17 —Wire Harness

18 —Wire Harness for Sub Panel

19— Water in Sail Drive Seal Sensor Amplifier
{Sail Drive only)

20—Procured by Customer

21 —Battery

22 —Battery Switch

23 —Engine Stop Solenoid

24— Air Heater

25 -Stop Relay

26 —Starter Relay

27 —Starter

28 - Coolant Temperature Switch

29—-Engine Oil Pressure Switch

30-0Option

31 - Alternator

32-Ground Bolt

33— Water in Sail Drive Seal Sansor (Sail Drive
only)

34 —Fuel Feed Pump

35 —Details of Coupler {view from A-A)

36 —Seawater Flow

37 —Fual Filter

32-0il Pressure Mater / Alarm

39 -Water Temperature Meter / Alarm

40-0il Pressure Sender

41 — Coolant Temperature Sender

12-15
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Wiring Diagram

ELECTRICAL

4JH4-TE / 4JH4-HTE with Panel B x B-Type Instrument Panel
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Wiring Diagram

ELECTRICAL

4JH4-TE / 4JH4-HTE with Panel B x B-Type Instrument Panel

Color Coding Engine Harness
R Red +
B Black
w White Ignition
L Blue Air Heater / Glow {Opticn)
RB Red / Black Altemnator Exciter
LB |Blus/Black Alternator Charge Alarm
YW | Yellow / White Engine Oil Prassure Alarm
YB | Yellow/Black | Enging Qil Pressure
YG | Yellow /Green | Sail Drive Seal
WL | White / Blue Water Temperature Alarm
WB | White / Black Water Temperature
WG | White / Green Seawater Flow Alarm
GR | Green/Red Fuel Filtar Alarm
Q Orange Pulse for Tachometer
WBr | White / Brown Electric Stop

YANMAH, JH Series Service Manual

1 =Option

2 —=Alarm Lamps

3 —Buzzer

4 =Qil Pressure

5 —Coolant Temperature

6 —Sail Drive Seal

7 =Charge

8 —Fuse (3A)

9 - Stop Switch

10-Diodes

11 -Key Switch

12-Tachometer / Hour Meter

13 =Instrument Panel (sub station) {option)
14 =Instrument Panel {main station) {option)
15—Wire Harness

16-Relay

17 —Wire Harness for Sub Panel

18 - Amplifier Only for Sail Drive
19=Procured by Customer
20-Battery

21 -Battery Switch

22 -Engine Stop Solenoid with VE Pump
23 - Air Heater

24-0ption

25-Stop Relay

26— Starter Relay

27 - Starter

28 - Coolant Temperature Switch
29-Engine Qil Pressure Switch

30- Alternator

31 -Ground Bolt

32-0Only for Sail Drive

33— Details of Coupler {view from A-A)

1217
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Wiring Diagram

ELECTRICAL
4JH4-TE / 4JH4-HTE with Panel C x B-Type Instrument Panel

3§ BdYLS
NC}
=0
SRS}

youme Asy

(e zi 11 {pinup H
St BIE Ty [Bpe D 40 uekIes _
SN AlBREQ 0

ERIE |} IHIIAS SR0L0
A sglifLe] a7 _

JH Series Service Manual YANMAH.,

8
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Wiring

Diagram

ELECTRICAL

4JH4-TE / 4JH4-HTE with Panel C x B-Type Instrument Panel

Color Coding Engine Harness
R Red +
B Black -
w White Ignition
L Blue Air Heater / Glow (Option)
RB Red/ Black Alternator Exciter
LB Blue / Black Alternator Charge Alarm
YW | Yellow / White Engine Oil Pressure Alarm
YB | Yellow / Black Engine Qil Pressure
YG Yellow / Green | Sail Drive Seal
WL | White / Blue Water Temperature Alarm
WB | White / Black Water Temperature
WG | White / Green Seawater Flow Alarm
GR | Green/Red Fuel Filter Alarm
Q Orange Pulse for Tachometer
WBr | White / Brown Electric Stop

YANMAR« JH Series Service Manual
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1 =Option

2 —=Alarm Lamps

3 —Buzzer

4 =Qil Pressure

5 —Coolant Temperature

6 —Sail Drive Seal

7 =Charge

8 —Fuse (3A)

9 - Stop Switch

10-Diodes

11 -Key Switch

12-Tachometer / Hour Meter

13 =Instrument Panel (sub station) {option)
14 =Instrument Panel {main station) {option)
15—Wire Harness

16-Relay

17 —Wire Harness for Sub Panel

18 - Amplifier Only for Sail Drive
19=Procured by Customer
20-Battery

21 -Battery Switch

22 -Engine Stop Solenoid with VE Pump
23 - Air Heater

24-0ption

25-Stop Relay

26— Starter Relay

27 - Starter

28 - Coolant Temperature Switch
29-Engine Qil Pressure Switch

30- Alternator

31 -Ground Bolt

32-0Only for Sail Drive

33— Details of Coupler {view from A-A)
34 - Seawater Alarm

35-Fuel Filter

36 - 0il Pressure Meter / Alarm

37 — Water Temperature Meter / Alarm
38-Fuel Filter Switch

39-0il Pressure Sender

40 - Coolant Temperature Sender



ELECTRICAL Instrument Panel

INSTRUMENT PANEL
B-Type Instrument Panel (Selectable Optional)

) @ 3y 4

_(5)

" (6)
(1) (10) 9) (8} (7}
Figure 12-9

1 = Coolant High Temperature Alarm 7 —Moisture Cap for Key Switch
2 = Lubricating Oil Low Pressure Alarm 8 —Hour Meter
3 —Water in Sail Drive Seal Alarm 9 —Tachometer
4 - Battery Low Charge Alarm 10-Panel with Cover Foil
5 —Stop Button Switch 11 —Rubber Seal, B Panel

6 - Key Switch

B-Type (Keyless) Instrument Panel (Selectable Optional)

&) (7 ® 6

Figure 12-10

1 —Coolant High Temperature Indicator 5 =ON /OFF / START Switch
2 —Engine Qil Low Pressure Indicator 6 -=GLOW / STOP Switch
3 —Water in 5ail Drive Seal Indicator 7 —Hourmeter
4 —Battery Low Charge Indicator 8 =Tachometer
12-20 JH Series Service Manual YANMAH.;
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Instrument Panel ELECTRICAL
C-Type Instrument Panel (Selectable Optional)

) @ 3 4@ © (&

= -

(15)  (14) (13) (1) (1)  {19) (9)

QAL - NGR

Figure 12-11

1 —Coolant High Temperature Alarm 9 —Moisture Cap for Key Switch

2 —Coolant Temperature Meter 10—Hour Meter

3 —Not Used on This Engine 11 —Tachomster

4 — Water in Fuel Filter Alarm 12 —Lubricating Oil Pressure Meter

5 — Water in Sail Drive Seal Alarm 13 —Lubricating Oil Low Pressure Alarm
6 —Battery Low Charge Alarm 14—Panel With Cover Foil

7 —Stop Button Switch 15—Rubber Seal, C Pansel

8 — Key Switch

C-Type (Keyless) Instrument Panel (Selectable Optional)

{5) (6}

Figure 12-12

1 —Coolant High Temperature Indicator 7 —ON 7 OFF / START Switch

2 — Coolant Temperature Gauge 8 —GLOW / STOP Switch

3 —Not Used on This Engjine 9 —Hourmeter

4 —Water in Fuel Filter Indicator 10-Tachometer

5 —Water in Sail Drive Charge Indicator 11 -Engine Oil Pressure Gauge

6 — Battery Low Charge Indicator 12 —-Engine Oil Low Pressure Indicator
YANMAR. i+ series senvice Manual 12-24
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ELECTRICAL

Function Description - Warning Devices

FUNCTION DESCRIPTION -
WARNING DEVICES

Qil

12-22

Pressure Alarm

Oil Pressure Alarm Circuit

“@_e, .

Figure 12-13

1 =Qil Pressure

2 = Oil Pressure Switch
3 — Alarm Buzzer

4 -Pilot Lamp

5 —Fuse

6 — Main Switch

7 —Battery

(6)

LILVTENLE

Figure 12-14

1 =Cylinder Block

2 -0il Pressure Switch

3 —Damper

4 -0il Pressure Sender (optional)

Cil Pressure Switch Structure

Figure 12-15

1 —0Qil Pressure

2 —Contacts

3 —Spring
If the lubricating oil pressure is below 0.04 to 0.05
MPa (0.4 to 0.6 kgf/cm2, 5.7 to 8.5 Ib/in.2
(5.7 to 8.5 psi), with the main switch in the ON
position, the contacts of the oil pressure switch are
closed by a spring and the lamp is illuminated
through the lamp / oil pressure switch /
ground circuit system. If the oil pressure is normal,
the switch contacts are opened by the lubricating oil
pressure and the lamp remains off.

JH Series Service Manual YANMAH.,
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Function Description - Warning Devices

ELECTRICAL

Inspection

Problem

Ingpection Hem

Inspection Method

Corrective Action

Lamp not illuminated whan
main switch set to ON.

Oil pressure lamp blown out.

1} Visual inspeaction.

2) Lamp not illuminated even
when main switch set to
ON position and terminals
of oil pressure switch
grounded.

Replace lamp.

Operation of il pressure
switeh,

Lamp illuminated when
checked as described in 2)
above.

Replace oil pressure switch.

Lamp not extinguished while
engine running.

Oil level low,

Stop engine and check oil
level with dipstick.

Add oil.

Oil pressure low.

Measure oil pressure,

Repair bearing wear and
adjust regulator valve.

Oil pressure faulty.

Switch faulty if abnormal at 1)
and 2) above.

Replace oil prassure switch.

Wiring between lamp and oll
pressure switch faulty.

Cut the wiring between the
larmp and switch and wire with
separate wire.

Repair wiring harness.

Sending Unit for Lubricating Oil

Pressure Gauge

Figure 12-16

1 —Cylinder Block

2 —Qil Pressure Switch

3 —-Damper

4 - Qil Pressure Sender (optional)

YANMAH, JH Series Service Manual

The sending unit for the lubricating cil pressure
gauge has a mounting seat for mounting on the
lubricating oil filter bracket. Oil pressure is
measured when the oil enters into the main galley
after being fed from the lubricating oil cooler and
passing through the cil pressure control valve.
Always install a damper when installing the oil

pressure sender unit.

Lubricating Oil Pressure Sender Unit

Part Code No. 118773-01550
Type Resistance switch
Rated Voltage BC 12V
Maximum Operating 0.98 MPa (10 kgf/cm2
Pressure [142 psi])

LIIeRa ek

Figure 12-17
1 -1SO R1/8 Taper

12-23
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ELECTRICAL

Function Description - Warning Devices

Coolant Temperature Alarm

(3)

Figure 12-18

1 =Inlet for Water Heater

2 — Water Temperature Heater
3 —Water Temperature Switch
4 -Freshwater Pump

Water Temperature Alarm Circuit

0@ 6 8

Figure 12-19

1 —Water Temperature Unit
2 —Pilot Lamp

3 - Alarm Buzzer

4 —Fuse

5 — Main Switch

6 — Battery

PT 3/8 oLisnI-a1Y

Figure 12-20

1 =Green Colored

12-24

(3}

—i
B =
-

A water temperature lamp and water temperature
gauge, backed up by an alarm in the instrument
panel, are used to monitor the temperature of the
engine coolant. A high thermal expansion material
is set on the end of the water temperature unit.
When the coolant temperature reaches a specified
high temperature, the contacts are closed, and an
alarm lamp and buzzer are activated at the
instrument panel.

Operating Temperature ON 97-103°C
(207-217°F)
Electric Capacity DC 12V, 1A
Response Time within 80 sec.
Indication Color Black
Tightening Torque 23.5-31.4 N'm
{2.40-3.20 kgf-m
[17.3-23.2 Ip-it])

Sending Unit for the Coolant
Temperature Gauge

Figure 12-21

1 —-ISO R3/8 Taper

The water temperature sending unit has a
mounting seat for mounting on the freshwater pump
unit. Water temperature is measured when the
coolant flows into the thermostat housing after
leaving the cylinder head.

Part Code No. 119773-91700
Type Thermistor switch
Rated Voltage 12V

JH Series Service Manual YANMAH.,
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Function Description - Warning Devices ELECTRICAL

Air Heater (Standard) 4JHA-TE and 4JH4-HTE
Max. 106
78 13
80 9

(1)
Figure 12-24
1 —2-M6 x 1 Terminal
Figure 12-22 An air heater is installed for warming intake air
. when starting in a cold weather. The air heater is

1 —Wire Harness mounted to the intake manifold. The device is

2 —Relay operated by the glow switch on the instrument

3 — Air Heater panel.

4 — Gasket

5 —Intake Manifold 3JHSE / 4JHSE | 4JH4-TE / 4JH4-HTE
3JH5E and 4JHSE Part No. 129120-77502 129100-77501

Rated Output 320W (1332 BTU/hour)
92 Rated Current 35.5A
- 2 2, Rated Voltage DG11V
60 9
™
2k
Figure 12-23

1 —2-Mé x 1 Terminal

YANMAH, JH Series Service Manual 12-25
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ELECTRICAL Function Description - Warning Devices

Electric Engine Stop Solenoid

Figure 12-25

1 —Emergency Stop Button

2 - Stop Solenoid

3 -0O-Ring

4 - Governor
The electric engine stop device is fitted to the
governor. The device is operated by the stop switch
on the instrument panel.

Electric Emergency Stop (for 3JH5E and
4.JH5E)

The emergency stop button is integrated with the
solenoid. When the stop button is pushed, the
engine will shut down.

12-26 JH Series Service Manual YAN MAH;
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TROUBLESHOOTING
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TROUBLESHOOTING

This Page Intentionally Left Blank
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Safety Precautions TROUBLESHOOTING

SAFETY PRECAUTIONS INTRODUCTION

Before you t_roubleshoot, review the This section of the Service Manual contains

Safety Section on page 2-1. information and troubleshooting charts to
accurately assess engine, starter or alternator
problems.

YANMAH, JH Series Service Manual 13-3
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TROUBLESHOOTING Troubleshooting Chart
TROUBLESHOOTING CHART

Starting Trouble
Problem / Symptom Cause Action Reference
Engine Will Not Crank | Discharged battery Charge / replace battery See OEM information
Blown fuse Replace fuse Ses Wiring Diagram on
page 12-5.
Defective starter motor Replace starter motor See Starter Motor Service
on page 10-6.
Loose wiring connections Tighten connections See Wiring Diagram on
page 12-5.
Faulty connection in stafting switch | Repair using sandpaper or Seeg Instrument Panel on
replace page 12-20,
Rough cap movement Repair using sandpaper and | See Starter Motor Service
then grease on page 10-6.
Edges of gear teeth misshapen Adjust See Starter Motor Service
oh page 10-6.
Piston ring sticks Disassemble and repair or Sees Tests and Adjustments
replace on page 5-22.
Engine Cranks but Will | No fuelte engine Check fuel level in tank See OEM information,
Not Start Ensure all valves are on Sae OEM information.
Check fuel supply pump See Fuel Injectors on
page 6-52.
No fuel to cylinders Clean or replace clogged See Fuelline Replacement
pre-filter {if equipped) Filtar on page 6-48.
Clean or replace fuel filter / See Replacing the Fuel/
water separator Water Separator on
page 6-49.
Replace clogged fine filter See Fuelline Replacement
Filtar on page 6-48.
Bleed fuel system See Bleeding the Fuel
System on page 6-51.
Chack fuel injection pump See Fuel Infectors on
and replace if necessary page 6-52.
Check fuel injection nozzle See Fuel Injectors on
and replace if necessary bage 6-52.
Checkfuslinjection pipesand | See Fuel System
replace if necessary Components on page 6-23.
Water in fuel tank Drain water from fuel tank See OEM information.
Leakage pressurized air Chack eylinder gasket and See Test Compression on
bolt or suction / exhaust page 5-22.
valves and piston ring.
Replace it necessary
Govemner handle is in STOP position | Move governor handle 1o See Governor on
gcceleration position page 6-39.
Low ambient temperature Install optional glow plug NA
control
Install block heater NA
Qil viscosity too high Replace with correct viscosity | See Engine Oif
oil for operating conditions Specifications on
page 3-65.

134 JH Series Service Manual YAN MAH;
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Troubleshooting Chart

TROUBLESHOOTING

Exhaust Color

Probklem / Symptom Cause Action Reference
White Smoke Cold engine Allow engine to warm to NA
operating temperature
Defective thermostat, See Removing and Installing
replace Thermostat on page 7-186.
Incormect fuel Replace fuel with correct See Diesel Fuel
type Specifications on page 3-62.

Incorrect fuel injection
nozzle

Test / replace tuel injection
nozzle

See Fuel infectors on
page 6-52,

gasket

Injection timing is incorrect | Adjust See Adjusting Fuel Injection
Timing on page 6-18.
White Smoke with Water Vapor | Leaking cylinder head Repair See Test Compression on

page 5-22.

Oil leak in turbocharger (il
present in intake manifold)

Leaking charge intercooler | Repair as necessary See Disassembly on
Cracked cylinder head page 5-2z.
Cracked cylinder
Blue Smoke Worn piston rings / cylinders | Repair as necessary See Disassembly on
page 5-22.

Black Smoke Under Load

Clogged air filter

Clean / replace air filter

SBee Cleaning the Air Cleaner
oh page 9-6.

Incormect valve timing

Check / correct camshaft

See Valve Clearance

installation Adjustment on page 5-52,
Low injection pressure Adjust fuelinjection nozzle See Fuel infectors on
page 6-52,
Defective (leaking) fusl Test / replace fuel injection | See Fusl Infectors on
injection nozzle nozzle page 6-52.

Low charge air pressure

Clean or replace

See Turbocharger Service
on page 9-6.

Damaged turbocharger.
Repair or replace

See Turbocharger Seivice
on page 9-6,

Excessive exhaust Correct as nacessary NA
backpressure

Excessive intake sucticn Caorrect as necessary NA
loss

Overloading Reduce load NA

YANMAH, JH Series Service Manual
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TROUBLESHOOTING Troubleshooting Chart

Vibration - Drive Disengaged

Reference

See Bleeding the Fuel
Systern on page 6-51.

Prablem / Symptom Cause Action

Rough at All Engine Speeds Air in fuel system Bleed fuel system

Faulty fuel injector Replace as necessary See Fuel Injectors on

page 6-52.
Leaking cylinder head Replace See Test Compression on
gasket page 5-22.
Damaged intake or Repair / replacs as See Test Compression on
exhaust valves necessary page 5-22.
Damaged turbocharger Replace See Turbocharger Service
on page 9-6.
Incorrect injection Check / replace fuel See Fuel injectors on
pressure injection nozzle page 6-52.
Check / replace fuel See Fuel Infectors on
injection pump page 6-52.
Vibration Increases with Engine | Worn or damaged spline | Replace as necessary See Assembly on
Speed (Sail Drive Models) shaft page 5-72.
Vibration Increases with Engine | Loose parts Tighten loose parts NA
Speed
Vibration - Drive Engaged
Problem / Symptom Cause Action Reference
Rough at All Speeds Engine and propeller shaft | Check and adjust See Principal Engine
misaligned Specifications on page 3-67.
Damaged bearing Replace See Main Bearing on
page 5-65.
Excessive backlash of gsar | Repair / replace See Gear Inspection on
page 5-69.

Leaking cylinder head Replace See Test Compression on

gasket page 5-22,
Bent propeller shaft Replace as necessary See Main Bearing on
page 5-65,
Rough at Higher Speeds Bent propeller Replace as necessary Sees OEM information.
Slipping ¢lutch / ¢cluich dog | Repair as necessary See Damper Disk and
Coadling Fan on page 5-71.
Incorrect injection pressure | Check / replace fuel injection | See Servicing the Fue!
nozzle Sysiem on page 6-12.
Check / replace fuel injection | See Servicing the Fuel
pump Sysiem on page 6-12.
136 JH Series Service Manual YANMAH.;
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Troubleshooting Chart TROUBLESHOOTING
Engine Knocks
Problem / Symptom Cause Action Reference

Excess Fuel Injected

Defective fuel injection
nozzle

Check / replace fuel injection
nozzle

See Senvicing the Fuel
System on page 6-12.

High fuel injection pressure

Check / replace fuel injection
pump

See Servicing the Fuel
System on page 8-12.

MNoise Changes with Engine
Load

Incorrect or poor quality
fuel

Drain and refill tank

See Senvicing the Fuel
Systerm on page 6-12.

Worn crankshaft/ bearings

Repair / replace as necessary

See Main Bearing on
page 5-65.

Broken piston / rings

Repair / replace as necessary

See Tests and Adjusiments
on page 5-22.

Low Power Qutput

Problem / Symptom

Cause

Action

Reference

Miscellaneous

Clogged intake alr filter

Clsan / replace

See Cleaning the Air
Cleaner on page 9-6.

Leaking cylinder head gasket | Replace See Tests and Adjustments
on page 5-22.
Damaged turbocharger Replace See Turbocharger Service

on page 9-6.

Seizurs of moving parts

Disassemble, check and
repair

See Turbocharger Service
on page 9-6.

Incorrect propeller

Replace

See OEM information,

Excessive exhaust
backpressure

Remove obstruction

NA

Fuel

Plugged fuel filter(s)

Clean / replace as
necessary

See Installing Fuel Infection
Lines on page 6-15.

Fauly fuel feed pump

Replace

See Replacing the Fuel
Feed Pump on page 6-15.

Incorrect fuel quality

Replace with corract fusl

See Diesel Fue!

Specifications on
page 3-62.
Low Fusl Injection Defective fuel injection nozzle | Check / replace See Fuel Injectors on
Pressure page 6-52.
Worn fuel injection pump Check / replace See Fuel Injectors on
page 6-52.
Injection timing is incorrect Adjust See Adjusting Fuel Injection
Timing on page 6-18.
Coolant Insufficient coolant Check / replace coolant See Engine Coolant on
pump page 3-66.
Lubricating Cil Supply Insufficient lubricating il Check / replace lubricating | See Engine Oif
supply oil pump or lubricating eil Specifications on
level page 3-65.
Governor Dramaged bearing Replace See Main Bearing on
page 5-65,
Governor link length incorrect | Repair See OEM information.

YANMAH, JH Series Service Manual
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TROUBLESHOOTING Troubleshooting Chart

Problem / Symptom Cause Action Reference
Low rpm at Wide Open Propeller piteh too great Replace See OEM information.
Throttle Engine overheated Reduce load/ repair cooling | See Tests and Adjustments
system on page 7-6.
Damaged turbocharger Replace See Turbocharger Service
on page 9-6.

Engine Overheat

Problem / Symptom Cause Action Reference
Instrument Shows High Clogged seawater inlet | Clean NA
Temperature Low coolant level Fill with coolant / inspect for | See Engine Coolant on
leak page 3-66.
Clogged seawater filter | Clean NA,
{if equipped)
Clogged heat Clean See Removing and Installiing
exchanger Heat Exchanger on
page 7-12.
Seawater purmnp worn of | Repair / replace as See Seawater Pump on
damaged necessary page 7-17.
Defective sensor/ Repair as necessary See Sensor and Switch
instrument Locations on page 12-4.
Defective thermostat Replace See Testing Thermostat on
page 7-7.
Darmaged closed Replace See Removing and Instalfing
cooclant pump Coolant Pump on page 7-15.
Combustion gas Repair as necessary See Test Compression on
leakage {causes loss of page 5-22.
coolant)
Coolant waterpumpbelt | Repair as necessary See Replacing Coolant
slips or pump pulley Pumyp Belt and Pulley on
loose on pump shaft page 7-18.
Faulty lubricating oil Check and repair / replace See Engine Oil Purmp on
pump page 8-10.
Overloading Reduce load NA,

Engine Runs Cold

Problem / Symptom Cause Action Reference
Instrument Shows Low Defective sensor / Repair / replace as See Sensor and Switch
Temperature instrument necessary Loeations on page 12-4.

Defective thermostat Replace See Testing Thermostat
on page 7-7.
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Troubleshooting Chart

TROUBLESHOOTING

Coolant Loss

Coolant Recovery Tank

cooling system via leaking
charge intercooler

Problem / Symptom Cause Action Reference
Repeated Low Coolant Defective cylinder head gasket | Replace Ses Test Compression
Level {external leakage) on page 5-22.

External lsakage at connection Repair as necessary See Pressure Testing
Cooling System and
Filler Cap on page 7-6.
Coolant Forced Qut of Turbocharger pressure enters Repalr / replace as necessary See Coolant Recovery

Tank on page 7-20.

White Smoke when Engine | Crack in eylinder head Repalr / replace as necessary See Test Compression
is Hot on page 5-22,
Leaking cylinder head gasket Replace Ses Test Compression
on page 5-22.
Lubricating Qil Pressure Low
Problem / Symptom Cause Action Reference
Insufficient Lubticating Qil | Clogged lubricating oil fiter | Clean or replace filter element | See Changing Engine Oi,

Supply

Replacing Engine Off Filter
Element and Cleaning Engine

Ol Gooler on page 6-8.
Damaged lubricating oil Repair / replace as necessary | See Engine Off Pump on
pump page 8-10.
Loose pressure adjustment | Tighten adjustment valve See Engine Qi Pump on
valve page 8-10.

Qil leakage from pump
safety valve

Tighten safety valve

See Engine Oif Pump on
page 8-10,

Inadequate viscosity of
lubricating oil

Change lubricating oil

See Engine Oil Specifications
on page 3-65.

Insufficient amount of
lubricating oil

Add lubricating il

See Engine Oil Specifications
on page 3-65.

Instrument Faulty

Faully pressure gauge Replace See Checking Engine Qi
Pressure on page 8-6.
Faulty pressure sensor or Check / replace See Checking Engine Oil

connactor

Pregsure on page 8-6.

Panel Display

Problem / Symptom

Cause

Action

References

No Display

Harness connector loose

Repair ag necessary

See Sensor and Switch
Locations on page 12-4.

Defective fuse

Replace

See Wiring Diagram on
page 12-5.

YANMAH, JH Series Service Manual
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TROUBLESHOOTING

Measuring Compression Pressure

MEASURING COMPRESSION
PRESSURE

Compression pressure drop is one of the major
causes of increasing blow-by gas (lubricating oil
contamination or increased lubricating oil
consumption) or starting failure. The compression
pressure is affected by the following tactors:

+ Degree of clearance between piston and cylinder
* Degree of clearance at intake / exhaust valve seat

+ Gas leak from nozzle gasket or cylinder head
gasket

The pressure drops because of increased parts
wear and reduced durability resulting from long
engine use,

A pressure drop may also be caused by a
scratched cylinder or piston. The cylinder and
piston may have been damaged because an air
cleaner element is dirty or a piston ring is worn or
broken.

Figure 13-1

1 —Compression Gauge
» Compression pressure measurement method:
1. After warming up the engine, remove the fuel

injection pipe and valves from the cylinder to
be measured.

2. Crank the engine before installing the
compression gauge adapter.

{a) Perform cranking with the stop handle at the
STOP position {no injection state).

13-10

(b) See TestCompression on page 5-22forthe
compression gauge and compression
gauge adapter.

3. Install the compression gauge and
compression gauge adapter at the cylinder to
be measured.

ALWAYS install a gasket at the tip end of the
adapter.

4. With the engine set to the same state as in

2.(a), crank the engine with the starter motor
until the compression gauge reading is
stabilized.

JH Series Service Manual YANMAH.,
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Measuring Compression Pressure

TROUBLESHOOTING

+ Standard compression pressure:

Engine Compression Pressure List (Reference Value)

Model

Compression Pressure
at 250 rpm

Standard

Deviation Among Cylinders
MPa (psi)

3JH5E, 4JH5E and 4JH4-TE

3.4 £0.1 MPa {493 £14 psi)

4JH4-HTE

3.2+ 0.1 MPa (484 % 14 psi)

0.2 10 0.3 MPa {29 10 44 psi)

= Engine speed and compreassion pressure (for reference):

4.0

38

38

3.4

3.2

3.0

28

Comprassion (MPa)

26

24

22

2.0

3JHSEMJIH5E/40HA-T

150

200 250 304 350

Engine spaed {rpm)

Figure 13-2
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TROUBLESHOOTING

After Troubleshooting or Repair

+ Measured value and troubleshooting:

When the measured compression pressure is below the limit value, inspect each part using the table

below.

No. tem

Cause

Corrective Action

1 Air cleaner element

* Clogged slement
+ Broken element
* Defect at element seal portion

* Clean the element.
+ Replace ths slement.
* Replace seal.

2 | Valve clearance

Excessive or no clearance

Adjust the valve clsarance.

(See Adjust valve clearance - 2-valve
eylinder head: on page 5-82 and
Adjust valve clearance - 4 valve
cviinder head: on page 5-83)

3 | Valvetiming

Incarrect valve clearance

Adjust the valve clsarance.

(See Adjust valve clearance - 2-valve
cviinder head: on page 5-82 and
Adfust valve clearance - 4 valve
cylinder head; on page 5-83)

4 | Cylinder head gasket

Gasg l=ak from gasket

» Replace the gasket.

* Retightenthe cylinder head bolts to
the specified torque.
{See Install the cylinder head.
NOTICE: Ensure the threaded boit
holes are clean and dry. if coolant
or oll remaing in the holes, there is
a risk of cracking the cylinder block
when the bolts are installed. on
page 5-81)

5 * |ntake / exhaust valve
» Valve seat

» (Gas leak dus to worn valve seat or
forsign matter trapping
= Sticking valve

« Lap the valve seat,
{See Valve Seat Correction
FProcedure oh page 5-46).

« Replace the intake / exhaust valve,

6 |+ Piston
* Piston ring
» Cylinder

Gas lsak due to scratehing or wear

Perform honing and / or use an
oversized part.

AFTER TROUBLESHOOTING OR

REPAIR

Check and clear any problems after repairs are

complete.
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Engine Tuning

SERVICE STANDARDS

No. Ingpection ltem Standard Limit Flelf;:‘rggce

1 Intake / Exhaust Valve Clearance 0.15-0.25 mm - 5-61

(0.006-0.010 in.)

2 | V-belt Tension | Bstween Alternator Used Part 8-10 mm - 11-9

at 98 N, 10 kgf, | and F.W. Pump 0.31-0.39 in.
22 [bf New Part 6-8 mm -
(0.24-0.31in.)
3 | Fuel Injection Pressure 4JH4-TE 21.1-22.1 MPa - 6-45
4JH4-HTE (3060-3205 psi)
3JHSE 20.6-21.6 MPa - 6-45
4JHSE (2987-3132 psi)

4 | Compressicn Pressure at 250 rpm 3JH5E 3.420.1 MPa - 13-13

MPa {kgf/cm?) 4JHSE {49314 psi}
4JH4-TE
4JH4-HTE 3.220.1 MPa -
{464x14 psi
5 Coolant Capacity 3JH5E 451 (4.8 qt) - 7-4
4JHS5E 8.0L (6.3 qt) -
4JH4-TE / 4JH4-HTE 7.2L (7.6 4t -
Coclant Recovery Tank 0.8L(0.8q!) -

8 Total Effective Raference
Lubricating Qil Capacity Engine (withOKM35P, at 502031 11L 3-46
of 3JH5E rake angle §7) (5.3£0.3 qt) {1.2 qt)

Engine {with KM35A, at 5.5203L 12L 346
rake angle 0°) (5.8+0.3 qt) {1.3qt) B
Marine Gear | KM35P 05L -
(05 gt 46
KM35A 0.65L -
(0.7 q0) 3-46
Lubricating Qil Capacity Engine {with KM235P / 5.0203L 12L 347
of 4JH5E ZF30M, at rake angle 8°} (5.3+0.3 qt) {1.3qt) B
Engine {with KM35A2 / 5.0+0.3L 14L
KM4A1 é SDE&0, at Rake {6.2£0.3 gt} {1.5qt) 3-47
Angle 07)
Marine Gear | KM35P 05L -
(0.5 1) 3-48
KM354A2 0.65L -
(0.7 qu) 3-48
ZF30M 11L
(120 3-48
KM4A 13L -
(1.4q1) 3-48
YANMAH, JH4 Series Service Manual 14-3
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SERVICE STANDARDS

Engine Tuning

No. Inspection ltem Standard Limit Fle;erence
age
6 Total Effective
Lubricating Oil Capacity Engine Lwith ZF30M, atrake 57103 L 24L 3-51
of 4JH4-TE / 4JH4-HTE angle 77) (8+0.3 qt) {2.5 qt)
Engine {with KMH4A / 6.9203L 24L 3-51
KM4A2 / SD50 {7.3+0.3 qt) {25 qt)
at rake angle 0°)
Marine Gear | ZF30M 11L 02L 3-52
(1.24t) {0.2 qt)
KMH4A 20L 02L 3-52
(214q) (0.2 qt)
KM4A2 20L 02L 3-52
(2.1 qt) (0.2 qt)
SDE0-4T 22L 01L 3-52
(4JH4-TE (2.3 qt) {0.1 qt)
only)
7 | Lubricating Oil Pressure AJHSE 0.39-0.54 MPa, 0.06 MPa, 8-4
4.0-5.5 kgffom? 0.8 kgffem?
(57-78 psi) {8.7 psi) or above
4JHSE 0.29-0.39 MPa, 0.06 MPa, 8-4
3.0-4.0 kgffom? 0.6 kgffem?
(42-57 psi) {8.7 psi) or above
4JH4-TE ¢ 4JH4-HTE 0.28-0.45 MPa, 0.06 MPa, 8-4
2.9-4.6 kgffem? 0.6 kgffem?
(41-65 psi) {8.7 psi) or above
8 Qil Pressure 3witch Operating Pressure 0.02+0.01 MPa, - 8-6
0.2+0.1 kgffcm2
{2.9£1.5 psi}
144 JH4 Series Service Manual YANMAH.;
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Engine Tuning SERVICE STANDARDS
No. Inspection ltem Standard Limit Flelf:erence
age
9 | Thermostat Valve opening Full epening lift Reterence
temperature Page
75.0-78.0°C 2 mm 5-11
(167-172°F) {0.81in.) or above
at 90°C (194°F)
10 | Thermo Switch Actuating | ON 97-103°C - 5-11
Temperaturs {207-21 7° F)
OFF 90°C (194°F) or - 5-11
more
11 | Top Clearance {Including Oil Clearance) 0.68-0.80 mm - 5-60
(0.0027-0.0031 in.)

YANMAH, JH4 Series Service Manual
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SERVICE STANDARDS Engine Body

ENGINE BODY

Cylinder Head
Cylinder Head

. - Reference
Inspection kem Standard Lirnit Page
Combustion Surface Distortion 0.05 mm 0.15 mm 5-5
{0.002 in.) ot less (0.008 in.)
Valve Sink 3JH5BE Intake 0.30-0.50 mm 0.8 mm 5-5
4JHEE Exhaust {0.001-0.002 in.) {0.003 in.)
4JH4-TE
4.JH4-HTE
Valve Seat Seat Angle Intake 120° - 55
Exhaust 90° - 5-5
Intake / Exhaust Valve and Guide
Model Inspection tem Standard Limit He;erence
age
3JHSE Intake Guide Inside Diameter 8.010-8.025 mm 8.10 mm E-56
4JH5E (0.315-0.316in.) | (0.32in.)
Valve Stem Qutside Diameter 7.955-7.975 mm 7.20 mm 5-56
(0.318-0.314in) [ {0.31in)
Clearance 0.035-0.070 mm 0.18 mm 5-66
{0.0014-0.0028 in) | (0.007
in.)
Exhaust Guide Inside Diameter 8.015-8.030 mm 8,10 mm 5-56
{0.3155-0.3161in) | {0.32in)
Valve Stem Qutside Diameter 7.955-7.9470 mm 780 mm 5-56
{0.2132-0.3137 in) | {0.31in)
Clearance 0.045-0.075 mm 0.18 mm 5-56
{0.0018-0.003 in.} (0.007
in.)
Valye Guide Projectien from Cylinder Head 14.7-15.0 mm - 5-57
(0.579-0.591 in.)
Valve Guide Driving-in Method Cold-fitted - 5-56
4JH4-TE Intake Guide Inside Diameter 8.000-6.015 mm 6.1 mm E-56
4JH4-HTE (0.2362-0.2368 in.) | (0.24in.)
Valve Sterm Qutside Diamster 5.960-5.975 mm 590 mm 5-56
{0.2346-0.2352 in)) | {0.23in)
Clearance 0.025-0,055 mm 0.16 mm 5-66
(0.00098-0.0021 in.) | (0.008
in.
Exhaust Guide Inside Diameter 6.000-6.015 mm 6.1 mm 5-56
{0.2362-0.2368 in)) | {0.24in)
Valve Stem Qutside Diameter 5.945-5.960 mm 580 mm 5-56
{0.2341-0.2347 in)) | {0.23in)
Clearance 0.040-0.070 mm 0.18 mm 5-56
{0.0016-0,0028 in.) (0.007
in.)
Valve Guide Projectien from Cylinder Head 8.2-85 mm - 5-57
(0.32-0.34 in.)
Valve Guide Driving-in Method Cold-fitted - 557
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Engine Body SERVICE STANDARDS
Valve Spring
Inspection ltem Standard Limit Reference Page
Free Length 3JH5E / 4JH5E 44.4 mm 43.0 mm 5-59
(1.75in.) {(1.69in.)
4JH4-TE / 4JH4-HTE 37.4 mm 36.9 mm 5-59
(1.47in.) {(1.45in.)
Inclination 117 5-59
Rocker Arm and Shaft
Inspection ltem Standard Limit Reference Page
Arm Shaft Hole Diameter 16.000-16.020 mm 16.080 mm 5-8
(0.6299-0.6307 in.) {0.6335in.)
Shaft Outside Diametsr 15.966-15.984 mm 15.955 mm 5-8
(0.6286-0.6293 in.} {0.6282 in.)
Clearance 0.016-0.054 mm 0.140 mm 5-8
{0.00059-0.0021 in.) (0.0055 in.)
Push Rod
Inspection ltem Standard Limit Reference Page
Bend Less than 0.03 mm 0.03 mm 5-80
(0.001 in.) {0.001 in.)

YANMAH, JH4 Series Service Manual
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SERVICE STANDARDS

Engine Body

Camshaft and Gear Train

Camshaft
Inspection Item Standard Limit Reference Page
Side Gap 0.05-0.20 mm 0.35 mm 5-89
{0.002-0.008 in.) {0.014 in.)
Bending (1/2 the Dial Gauge Reading) 0.02 mmor less 0.05 mm 5-89
{0.0008 in.} {0.002 in.)
Cam Height 3JH5E / 4JH5E 38.600-38.800 mm 38.350 mm 5-8
{1.52-1.53in.} {(1.511in.)
4JH4-TE / 4JH4-HTE 39.800-40.000 mm 39.550 mm 56
{1.567-1.575in.) {1.5857 in.)
Shaft Cutside Diameter / Metal Inside Diameter
Gear Side Bushing Inside Diamster 44.990-45.055 mm 45130 mm 577
(1.771-1.773in.) {1.777 in.)
Camshaft Qutside Diarmeter | 44.925-44,950 mm 44,890 mm 5-77
{1.7687-1.7897 in.) {1.767 in))
Clearance 0.040-0.130 mm 0.240 mm 577
(0.0016-0.0051 in.) (0.0095in.)
Intermediate Bushing Inside Diameter 45.000-45.025 mm 45,100 mm B-77
{1.771-1.77% in.) {1776 in))
Camshaft Outside Diameter | 44.910-44.935 mm 44 875 mm 577
(1.7681-1.76¢1 in.) {(1.7667 in.)
Clearance 0.065-0.115 mm 0.225 mm 5-77
{0.0026-0.0045 in.) (0.0089 in.}
Flywheel End Bushing Inside Diameter 45.000-45.025 mm 45.100 mm 5-77
{(1.771-1.773in.) {1.776 In.)
Camshaft Qutside Diameter | 44.825-44.950 mm 44 8920 mm 5-77
{1.7687-1.7897 in.) {1.767 in))
Clearance 0.050-0.100 mm 0.210 mm 577
{0.002-0.004 in.) {0.008 in.)
Idler Gear Shaft and Bushing
Inspection tem Standard Limit Reference Page
Shaft Outside Diameter 45.950-45.975 mm 45.880 mm 5-80
(1.8091-1.810 in.) {1.8063in.)
Bushing Inside Diameter 46.000-46.025 mm 46.075 mm 5-80
{1.811-1.812in.) {1.8141n)
Clearance 0.025-0.075 mm 0.150 mm 5-80
(0.00098 in.) {0.005%in.)
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Engine Body SERVICE STANDARDS
Backlash of Each Gear
Ingpection ltem Standard Limit Reference Page
Crank Gear, Cam Gear, Idler Gear, 0.07-0.15 mm 0.17 mm 5-80
Fusl Injection Pump Gear and Seawater Pump Gear {0.003-0.006 in.) (0.007 in)
Cylinder Block
Cylinder Block
Inspection Item Standard Limit Reference Page
Cylinder Inside Diameter 3JH5E / 4JH5E 88.000-88.030 mm 88.200 mm 5-7
{3.465-3.486 in.) {3.472 in.)
4JH4-TE / 4JH4-HTE 84.000-84.030 mm 84.200 mm 5-7
{3.307-3.308 in.) {3.3151in.)
Cylinder Bore Roundness 0.01 mm or less 0.03 mm 5-7
Inclination (00004 In;' (0001 |n)
Crankshaft
Inspection ltem Standard Limit Reference Page
Bending (1/2 the Dial Gauge Reading) - 0.02 mm 5-72
(0.0008 in.}
Crank Pin Pin Qutside Diamster 47.952-47.962 mm 47.802 mm 5-73
(1.8879-1.8883 in) (1.8859 in )
Metal Inside Diameter 48.000-48.026 mm - 5-73
{1.8898-1.8908 in.)
Metal Thickness 1.492-1.500 mm - 5-73
{0.0587-0.0591 in.)
Clearance 0.038-0.083 mm 0.150 mm 5-73
(0.0015-0.003 in.) {0.006 in.)
Crank Journal Journal Qutside Diameter 49.952-49.962 mm 49.802 mm 5-73
(Selective Pairing) (1.9666-1.9670 In.) (1.9646 in.)
Metal Inside Diameter 51.000-51.010 mm - 5-73
(2.0078-2.0083 in.)
Metal Thickness 1.805-2.010 mm - 5-73
(0.0785-0.0791 in.)
Clearance 0.0358-0.068 mm 0.150 mm 5-73
{0.015-0.027 in.) {0.006 in.)
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SERVICE STANDARDS

Engine Body

Thrust Bearing

Inspection ltem Standard Limit Reference Page
Crankshaft Side Gap 0.14-0.22 mm 0.30 mm 5-74
{0.0055-0.0087} {0.012in.)
Piston and Ring
Piston
Inspection ltem Standard Lirnit Hegerence
age
Piston QOutside Diameatar 3JH5E / 4JH5E 87.935-87.945 mm 87.885 mm 5-83
{(Measure in the Direction (3.4619-3.4624 in.) (3.4600in.)
Vertical to the Piston Pin) 4JH4-TE / 4JH4-HTE 83.030-83.040 mm | 83.280 mm 5-63
(34224-34228n.) | (3.3024in)
Clearance Bstween Piston 3JH5E / 4JH5E 0.06-0.090 mm - 5-63
and Cylinder (0.0024-0.0035 In.)
4JH4-TE / 4JH4-HTE 0.065-0.095 mm - 5-63
{0.0026-0.0037 in.)
Piston Diameter Measure Position 22 mm - 5-8
(Upward from the Bottom End of the Piston) {0.87in.)
3JH5E Piston Pin Hole Inside 26.000-26.009 mm 26.020 mm 5-64
4JHSE Diameter (1.0236-1.0272 In.) (1.0244 in.}
Piston Pin Quiside Diameter | 25.995-26.000 mm 25.985 mm 5-84
(1.0234-1.0236 in.) (1.0222in.}
Clearance Between Piston 0.000-0.014 mm 0.074 mm 5-84
Pin and Hole {0.0-0.00055 in.) (0.0029 in.)
4JH4-TE Piston Pin Hole Inside 28.000-28.009 mm 28.020 mm 5-64
4JH4-HTE Diameter (1.1023-1.1027 in.) (1.1021in.}
Piston Pin Qutside Diameter | 27.995-28.000 mm 27 985 mm 5-64
(1.1022-1.1024 in.) (1.10101n.}
Clearance Between Piston 0-0.014 mm 0.074 mm 5-84
Pin and Hole {0.0-0.00055in.) (0.0029in.)
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Engine Body SERVICE STANDARDS
Piston Ring
Inspection Item Standard Limit Reference
Page
3JHSE Top Ring Ring Groove Width 2.060-2.075 mm 2,170 mm 5-68
4JH5E {0.0811-0.0817 in.) {0.0854in.)
Ring Wicth 1.870-1.890 mm 1.950 mm 5-66
(0.0776-0.0783 in.) | {0.0768in )
Side Clearancse 0.070-0.105 mm 0.200 mm 5-66
(0.0028-0.0041 in.) | (0.0079in.)
End Clearance {Gap) 0.200-0.400 mm 0.480 mm 5-68
(0.0079-0.0157 in.) | (0.0193in )
Middle Ring Ring Groove Width 2.025-2.040 mm 2.140 mm 5-66
(0.0797-0.0803 in.) | {0.0843in )
Ring Width 1.970-1.990 mm 1.950 mm 5-66
(0.0776-0.0783 in.) | (0.0768in.)
Side Clearance 0.035-0.070 mm 0.180 mm 5-66
(0.00138-0.00276 in.) | (0.0075in.}
End Clearance {Gap) 0.200-0.400 mim 0.480 mm 5-66
(0.0079-0.0157 in.) | {0.0183in.}
Oil Control Ring Ring Groove Width 4.015-4.030 mm 4.130 mm 5-66
(0.1581-0.1587 in.) | (0.1626in.)
Ring Width 3.970-3.990 mm 3.950 mm 5-86
(0.1563-0.1571in.) | (0.1555in.)
Side Clearance 0.025-0.060 mm 0.180 mm 5-66
(0.00098-0.0024 in.} | {0.0071in.)
End Clearance {Gap) 0.200-0.400 mm 0.490 mm 5-66
(0.0079-0.0157 in.) [ (0.0183in.)
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SERVICE STANDARDS

Engine Body

Piston Ring (continued)

4JH4-TE
4JH4-HTE

Top Ring Ring Groove Width 2.060-2.080 mm 2.180 mm 5-88
(0.0811-0.0818in.) | (0.0858in.)
Ring Width 1.870-1.990 mm 1.950 mm 5-86
(0.0776-0.0783in.) | {0.0768in.)
Side Gap (half-keystone) - 5-66
End Clearance (Gap) 0.200-0.400 mm 0.480 mm 5-66
(0.007¢-0.0157in.) | {0.0193in.)
Middle Ring Ring Groove Width 2.050-2.085 mm 2.170 mm 5-86
(0.0807-0.0813in.) | {0.0854in.)
Ring Width 1.870-1.290 mm 1.950 mm 5-66
(0.0776-0.0783in.) | (0.0768in.)
Side Clearance 0.060-0.095 mm 0.220 mm 5-66
(0.0024-0.0037in.) | (0.0087in.)
End Clearance {Gap) 0.200-0.400 mm 0.480 mm 5-86
(0.0079-0.0157 in.) | {0.0193in.)
Gil Control Ring Ring Groove Width 4.020-4.035 mm 4,135 mm 5-66
(0.1583-0.158% in.) | (0.1628in.)
Ring Width 3.970-3.990 mm 3.950 mm 5-66
(0.1863-0.1571in.) | (0.1555in.)
Side Clearance 0.020-0.065 mm 0.180 mm 5-86
(0.0012-0.0026 in.) (0.007 in.)
End Clearance {(Gap) 0.200-0.400 mm 0.490 mm 5-66
(0.0079-0.0157 in.) | {0.0193in.)

Connecting Rod

Rod Big End
Inspection ltem Standard Limit Reference Page
Side Clearance 0.20-0.40 mm 0.55 mm 5-7
{0.0079-0.0157 in.) {0.0217 in.)
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Engine Body SERVICE STANDARDS
Rod Small End
lem Standard Limit Re::erence
age
Piston Pin Bushing Inside Diametsr 3JHSE 26.025-26.038 mm 26.068 mm 5-71
(1.0246-1.0251 in.) {1.0263 in.)
4JH5E 26.000-26.009 ram 26.039 mm 5-71
{1.0236-1.0240 in.) {1.0251)
3JHS5E Piston Pin Outside Diameter 25.995-26.000 mm | 25.965 mm 5-64
4JHSE (1.0234-1.0236 in) | {1.02221in.)
Clearance 0.025-0.043 mm 0.101 mm 5-71
{0.00098-0.00168in.) | {0.00387 in.)
4JHA-TE Piston Pin Bushing Inside Diameter 28.025-28038 mm | 28.068 mm 5-71
4JH4-HTE {1.1033-1.1038 in.) {1.0263in.)
Piston Pin Outside Diameter 27.995-28.000 mm | 27.965 mm 5-64
(1.1021-1.1023in) | {1.10101in.)
Clearance 0.025-0.043 mm 0.101 mm 5-71
{0.00098-0.00168in.) | {0.00387 in.)
Tappet
Ingpection item Standard Limit Reference
Page
3JHSE Tappet Guide Hole Inside Diameter 12.000-12.018 mm | 12.045 mm 5-79
4JHSE (0.4724-0.4732 in) | {0.4742in.)
Tappet Stem Outside Diameter 11.975-11.990 mm 11.930 mm 5-79
(0.4715-0.4721 in.} | (0.4697 in.)
Clearance 0.010-0.043 mm 0.080 mm 5-79
{0.00039-0.00169 in.) | {0.0035 in.)
4.JH4-TE Tappet Guide Hole Inside Diameter 12.000-12.025mm | 12.052 mm 5-79
4JH4-HTE (0.4724-0.4734 in} | {0.4745 in.)
Tappet Stem Outside Diameter 11.975-11.990 mm 11.930 mm 5-79
(0.4715-0.4721 in.} | (0.4697 in.)
Clearance 0.010-0.050 mm 0.087 mm 5-79
(0.00039-0.00197in.) |  (0.0038)
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SERVICE STANDARDS

Lubricating Oil System (Trochoid Pump)

LUBRICATING OIL SYSTEM (TROCHOID PUMP)

Outside Clearance of Quter Rotor

Standard Limnit Reference Page
012021 mm 0.30 mm 813
(0.0047-0.0083 in.} {0.012in.)

Tip Clearance Between Outer Rotor and Inner Rotor

Standard Limit Reference Page
- 0.18 mm 8-13
{0.0063 in.)

Side Clearance of Outer Rotor

Standard Lirmit Reference Page
0.02-0.07 mm 0.12 mm 8-13
(0.0008-0.0028 in.) (0.0047 in.)

Inside Clearance of Inner Rotor

Diameter (2.269-2.271in.)

57.30-57.50 mm
(2.256-2.264 in,)

Rotor

(0.0051-0.0079 in.}

ltem Parts Standard Standard Limit Flelffrence
age
Inside Clearance Gear Boss Diametar 53.05-53.15 mm 0.3-0.5 mm 0.6 mm B-14
of Inner Rotor {2.089-2.092 in.) (0.012-0.020 in.) {0.024 in.)
Rotor Diameter 53.45-53.55 mm -
{2.104-2.108in)
Width Across Flat Width Across Flat of 42.45-49.75 mm 0.2-0.6 mm 0.7 mm 8-14
Clearance of Inner Gear Boss {1.9468-1.9587 in,) | (0.0079-0.0236 in.) {0.028in.)
Rotor Width Across Flat of 49.95-50.05 mm
Rotor (1.9665-1.9705 in.)
Flange Clearance Gear Housing Inner 57.63-57.68 mm 0.13-0.20 mm - 8-14
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Main Bolt and Nut

SERVICE STANDARDS

MAIN BOLT AND NUT

Lubricating il
No Name Thread Diameter Application Torque
) x Pitch {mm)} (Thread Portion, and Seat q
Surface)

1 | Head Bolt M10x1.25 Coat with lubricating «il 85.2-91.2 N-m,
(62.8-67.3 Ib-ft)
2 | Rod Bolt M9x1.0 Coat with lubricating oil 44.1-49.1 N-m,
(32.5-36.2 b1}
3 | Flywhes| Bolt M10x1.25 Coat with lubricating oil 83.3-883 N-m,
(61.4-65.1 Ib-ft)

4 | Metal cap Boklt M12x1.5 Coat with lubricating «il 96-100 N-m,
{70.8-73.8 Ib-t)
5 | Crankshaft Pulley Bolt M14x1.5 Coat with lubricating oil 83.2-93.2 N-m,
(FG300 Pulley) (61.4-68.7 Ib-ft)
8 | Nozzle Retainer Bolt M8x1.25 No lubricating oil 24428 4 N-m,
(18.0-21.0 Ib-ft)
7 | FuelInjection Pump Gear Nut | 3JHSE M8x1.0 No lubricating il 32.3-26.3 N-m,
4JHSE {23.8-26.8 Ib-t)

4JH4-TE M14x1.5 Coat with lubricating oil 59-69 N-m,
4JH4-HTE {43.5-50.9 Ib-ft)
8 | FusllInjsction Line Joint Nut M12x1.5 No lubricating oil 29.4-34.4 N-m,
(21.7-25.4 Ib-ft)
9 | Heat Exchanger Set Bolt M8x1.25 Ne lubricating «il 34.2-40.2 N-m,
{25.2-29.7 Ib-ft)

10 | Starter Aslay Terminal Nut Mé&x1.0 No lubricating oil 3.0-4.2 N'm,

{Magnetic Relay) (2.2-3.1 Ib-ft)
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SERVICE STANDARDS Standard Bolts and Nuts (w/o Lubricating Qil)
STANDARD BOLTS AND NUTS (W/O LUBRICATING OIL)

Name bolt dia. x pitch {mm) Tightening torque Remarks
Hexagen Belt with a *7" Head Mex1 9.8-11.8N-m, Apply 80% torque when
and Hexagon Nut. {7.2-8.7 b-ft} tightening to aluminum alloy.
(“7" Mark Means JIS Strength Mex1.25 (212(556328150frb_r}:} Apply 0% torque to 4T bolts
Classification “7T".) — and locknuts. (4T bolt has no
M10x1.5 44-54 N-m, mark on the head.)
(32.5-39.8 Ib-ft)
M12x1.75 78.2-98.2 N-m,
(57.7-72.4 Ib-ft)
Pt Plug (Taper Plug) 1/8 9.8 N'm,
(7.2 Ib-ft)
1/4 19.6 N-m,
(14.4 Ib-f1)
3/8 29.4 N-m,
(21.7 Ib-ft)
1/2 58.8 N-m,
(43.4 Ib-ft)
Line Joint Bolt M8 12.7-16.7 N-m,
{9.4-12.3 Ib-f)
M10 19.5-25.5 N-m,
(14.4-18.8 Ib-ft)
Mi12 24.4-34.4 N-m,
(18.0-25.4 Ib-t)
M14 39.1-49.1 N-m,
(28.8-36.2 Ib-ft)
M1& 48.9-58.9 N-m,
(36.1-43.4 Ib-ft)
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