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FOREWORD

This service manual has been complied for engineers engaged in sales,
service, inspection and maintenance. Accordingly, descriptions of the
construction and functions of the engine are emphasized in this manual
while items which should already be common knowledge are omitted.
One characteristic of a marine diesel engine is that its performance in a
vessel is governed by the applicability of the vessel’s hull construction
and its steering system.

Engine installation, fitting out and propeller selection have a substantial
effect on the performance of the engine and the vessel. Moreover, when
the engine runs unevenly or when trouble occurs, it is essential to check
a wide range of operating conditions — such as installation to the huil
and suitability of the ship’s piping and propeller — and not just the engine
itself. To get maximum performance from this engine, you should com-
pletely understand its functions, construction and capabilities, as well
as proper use and servicing.

Use this manual as a handy reference in daily inspection and mainte-
nance, and as a text for engineering guidance.

Model 4JH3E has been used for the illustrations in this service manual,
but they apply to models 3JH3E, 3JH3BE, 3JH3CE, 4JH3BE, and 4JH3CE
as well.

METRIC
ALL DIMENSIONS IN MILLIMETERS
UNLESS OTHERWISE SPECIFIED

The contens of this service manual may not be copied or
reproduced without permission.




MODELS

3JH3BCE.4JH3B)I(CE

Chapter 1 GENERAL

1. Exterior VIgws s cossrrerrsrsrmrm e, 1-1
2. Spec|f|caﬁons ................................................... 1 _3
3. Engine Outling ................................................ 1-6
4. P|p|ng Diagrams ............................................. 1-10

Chapter 2 INSPECTION AND SERVICING OF
BASIC ENGINE PARTS

1. Cy“nder B|ock ................................................... 2-1
2_ Cy“nder Head ................................................... 2_4
3. F‘iston and Piston pins .................................... 2_11
4. Connect'ng Rod ............................................. 2_15
5. Crankshaft and Main Bearing --=----veeesersesesmeress 2-18
6. Camshaﬂ and Tappets .................................... 2.1
7_ Timlng Gear ................................................... 2_24
8. Flywheel and Housing ....................................... 2.26
Chapter 3 FUEL INJECTION EQUIPMENT
1. Fuel injection Pump Service Data «-«crereserereeremeeeees 3-1
2. Governor ......................................................... 3_4
3. Disassembly, Reassembly and Inspection of
Fuel injection (10 43] s R R S R 3-14

4, Adjustment of Fue! Injection Pump and Governor ---3-24
5. Fuel Feed Pump ............................................. 3-30
6' Fue| injection NQZZIe ....................................... 3_32
7. Troubleshootlng ............................................. 3_36
B, TOOIG +----revrretsanrraiiii s 3-38
G. Fuel Filter «-«serosremreraremamiiiiiiian 3-40
10 FUeI Tank ...................................................... 3_41
11 .TrOUbleShOOting ............................................. 3_42
Chapter 4 INTAKE AND EXHAUST SYSTEM
1. Intank System ................................................... 4-1
2. Exhaust System ................................................ 4-2
Chapter 5 LUBRICATION SYSTEM
1. Lubrication System .......................................... 5-1
2' Lube o“ Pump ................................................ 5_2
3_ Lube Oll Fllter ................................................... 5_6
4. Lube Oil Coalar <+ trerrrerararicsivriiiiaiiiesiirrianacn. 5.8
5. Rotary Waste Qil Pump {Optional} --------rreeereereeeees 5-9
Chapter 6 COOLING WATER SYSTEM

. Coollng Water System ....................................... 6 1
2. Sea Water Pump ............................................. 6-3
3_ Fresh Water Pump ............................................. 6_5
4. Heat Exchanrger ............................................. 6-8
5. Pressure Cap and Sub Tank .............................. 6_1 0
6. TREIMOSTAL ~-rrverreermrrrerarreiriiiiniiiiiriaieiannas 6-12
7. Bilge pump and Bilge Strainer {Optional) «»:erereee 6-14

Printed in Japan
HINSHI-H8009

Chapter 7 REDUCTION AND REVERSING GEAR

Marine Gear Models [KM3A]
1. Construction ................................................... ?_1
2' Shiﬁlng DeVice ................................................ 7_7
3. |n$peCtlon and SBNICIHQ .................................... 7_1 2
4' Disassemtﬂy ................................................ 7_20
5' Reassembly ................................................... 7_25
Marine Gear Models [KM3P]
1_ Construction ................................................ 7_29
2. Shiﬂing Device ................................................ ?_35
3_ |nSpecti0n and SENiCing .................................... 7_40
4. Disassembly ................................................ 7_48
5. Reassembly ................................................... ?-53

Chapter 8 REMOTE CONTROL (OPTIONAL)

1. Remote Control Sys‘em .................................... 8-1
2. Hemote Contro' lnsta“atlc)n ................................. 8_2
3. Remote Control Inspection  ««s««eseeseremmeeriennecanns 8-4
4. Remote Control AdeSt Ment rroreresrerrreniiiiiiinn 8-5

Chapter 9 ELECTRICAL SYSTEM

1. Electrical System ............................................. 9_1
2. Battery ............................................................ g-5
3- Starter Motur ................................................... g_B
4. Alternator  Standard, 12V/55A <= +ossrsrerenrsesareseeneenes 9-22
5. Alternator  12V/80A (OPTIONAL) «=srrreemrrssnrssrrrennns 9-30
B. |nstrumen1 Panel ............................................. g9-40
7. Waming DeVices ............................................. 9-42
8_ A"- Heater (OPtional) ....................................... 9_45
9. Electric type Engine Stopping Device {Optional) ------ 9-46
10'Tachometer ................................................... 9_48

Chapter 10 DISASSEMBLY AND REASSEMBLY

1. Disassembly and Reassembly Precautions-:«-------- 1041
2. Disassembly and Reassembly Tools  «=serreeemorraees 10-2
3. Disassembly and Reassembly:+=-or-rrereesreeerereee 10-14
4. Table of Standard Measurements for Maintenance ---10-35
5_ T|ghfen|ng torque .......................................... 10_40
6. Test RUNning ««=rseereeerermnni 10-41

Chapter 11 TROUBLESHOOTING
1. Troub!eshooting ............................................. 11-1



Printed in Japan
HINSHI-H2009

CHAPTER 1

GENERAL

1. Exterior VIews «t-cccerrreiiiiiiiiiniiian, 1-1
ST T N T L T 1-1
1-2 AJHBE csorveretrritiiiiieniieiic . 1-2

2. Speciﬁcations .......................................... 1-3
2-1 3JH3E, 3JH3BE, 3JH3CE »---eervearenreaennnsns 1-3
2-2 4JH3E, 4JH3BE, 4JHACE -++-+++remvunravrennns 1-4
2-3 SBales condition, Marine gear-«-«=--=----==sv0e 1-5

3. Engine Outline -+« -rreeemmremrrrinni, 1-6
3-1 3JH3E (with KM3P Marine gear) «=+++esvveseee 1-6
3-2 3JH3BE (with KM3A Marine gear) =--«--«-ee 1-7
3-3 4JH3E (with KM3P Marine gear) --------=---- 1-8
3-4 4JH3BE (with KM3A Marine gear) «-r---eeeee 1-9

4. Piping diagrams ....................................... 110
4-1 3'4JH3(B)(C)E .................................... 1-10



Chapter 1 General
1. Exterior Views

1. Exterior Views

1-1 3JH3E

® Operation Side intake manifoid

Dipstick

/

o Fuel filter

VEn g /_—“

Marine gaa;r_\ ﬁi© 2 : I \-J Fuel oil pump
=
i

i

= ol
\ -y
Shift lever - {\

pil filter cap

/ \ 3 Fuel teed pump

IS / Lube il filter
: & ‘

® Non Operation Side V-belt Fresh water tank

Fresh water pump

Alternator

Exhaust manifold

Sea water pump

{Note> This iflustration shows Yantnar marine gear (Model : KM3P) when it has been attached,
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Chapter 1 General
1. Exterior Views 3, 4JH3(BXC)E

1-2 4JH3E

Dipstick

e Operation Side
Intake manifold

Fuel filter

Marine gear .
Fuel oil pump

Shift lever Qii filter cap
Fuel feed pump
Lube oil filter
® Non Operation Side Vobelt Fresh water tank

Fresh water pump

Alternator

Exhaust manifold

Starter motor

Sea water pump

{Note> This illustration shows Yanmar marine gear {(Model : KM3P) when it has been attached.
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Chapter 1 General

2, Sp&CiﬁC&inﬂS 3. 4JH3(BXC)E
2. Specifications
2-1 3JH3E, 3JH3BE, 3JH3CE
Maodel 3JH3E 3JH3BE 3JHICE
Type Vertical 4-cycle water cooled diesel engine

Combustion system

Direct injection

Aspiration Normal aspiration
Number of cylinders 3
Bore X stroke mm 84 X 90
Displacement £ 1.496
Quiput/crankshaft kW/rpm 26.5/3650
One hour rating speed {HP/rpm}) (36/3650}
output |
(fly&heai output) Eﬁés“seu’r‘.‘fa” sffactive kgt/cm® 593
Piston speed m/sec. 10.95
. . Qutput/crankshatft kW/rpm 29.4/3800
Continuous rating | speed (HP/rpm} {40/3800})
outpot
{DING270A) Brake mean effactive kgtfem? 0.621
flywheel cutput pressure (6-33)
Piston speed m/sec. 11.4
Compression ratio 17.7
) 240" 240" 240°
Fire order { — 3 — 2 — 1
Fuel injection pump YPES-CL (with Timer}
::,;J_.T,I_SJ;TO" timing degree 12°
Fuel injection pressure kg/cm? 20045
Fuel injection nozzle Hale type
Drctonof | (crankshat) Courter clck e
Power take off At Flywheel side
Constant high temperature fresh water coaling
Cooaling system Fresh water : Centrifuga! pump
Sea water :Rubber impeller pump
Lubrication system Forced lubrication with trochoid pump
. Starting motor DC 12V,1.2kW
Starting system i
AC generato 12V,55A {12VB0A : Option)
Model KM3P KM3A (Sai! Drive SD-31 can be used )
Type Mechanical cone clutch &"oﬁﬁznlﬁ{gfﬂg gl#g;?eh) drectly onlocation.
Reduction rate {ahead/astern) ifi 2.36/3.16 2.61/3.16 3.20/3.16 2.33/3.04 2.64/3.04 _—
Propeller speed (ahead/astern} rpm 161011203 14571203 118811203 |  1629/1249 1441/1249 —
Standard propeller
Marine Gear (Dia. Xpitech X number) mm
Propeller shatt dia.
X Countershatt dia. mm
Lubrication system Splash
Lube il pan | Total capacity 2 0.35 0.45 —
Effective capacity 2 0.05 0.05 —
Cooling system ——
Weight [kg] [13] [13]
Overall length mm 755.6 752.8 545.8
Dimensions Qverall width mrm 5206 520.6
Overall height mm 628.6 628.6
Engine weight without marine gear (dry) kg 186 173
Lubricating oil capacity Effectmax. £ 4418 4.9/2.1 4.8/2.1

(Note) Rating condition : 1SO — 3046/1, 1HP = 0.7355kW
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Chapter 1 General

2. Specifications 3.4JHI(BXC)F
2-2 4JH3E, 4JH3BE, 4JH3CE
Engine Model 4JH3E 4JH3BE | 4JH3CE
Type Vertical 4-cycle waler cooled diesel engine
Combustion system Direct injection
Aspiration Narmal aspiration
Number of cylinders 4
Bore X stroke mm 84 X 90
Displacement £ 1.995
QOutput/crankshaft kW/rpm 36.8/3650 34.6/3650
One hour rating speed {HP/rpm) (50/3650) (47/3650)
output Brake mean effective
(flywheel output) | pressure kgticm? 6.18 5.81
Piston speed m/sec. 10.85
QOutput/crankshaft kWirprn 41.2/3800 38.2/3800
Continuous rating | speed (HP/rpm) (56/3800) (52/3800}
outpot
Brake mean eifective
{DING270A) A kgt/iem? 6.65
flywheel output
Piston speed m/sec. 114
Compression ratio 17.7
Fire order l803 15) 4 182 1280_ 1
Fuel injection pump In-line type YPES-CL {with Timer}
Fuel injection timing .
bT.D.C.) 12
(bTD.C) degree ( )
Fuel injection pressure kg/cm? 220+5
Fuel injection nozzle Hole type
Direction of Counter-clock wise
rotation (Crankshaft) viewed from starn
Power take off At Flywheel side
Constant high temperature fresh water cooling
Cooling system Fresh water : Centritugal pump
Sea water :Rubber impeller pump
Lubrication system Forced lubrication with trochoid pump
. Starting motor DC 12V,1.2kW
Starting system _
AC generato 12V,55A {12V, 80A : option)
Model KM3P KM3A ( SailDrive SD-31 can be used )
" Mechanical cone clutch | \ directly on location.
Type Mechanical cone clutch (torque limiter no angte)
Reduction rate {(ahead/astern) ifi 2.36/3.16 2.61/3.16 2.33/3.04 2.64/3.04 _—
Propeller speed (ahead/astem) pm 161011203 1457/1203 1629/1249 144111229 _—
Standard propeller mm
Maring Gear (Dia. Xpitch>number)
Propeller shaft dia.
. mm E—
X Countershaft dia.
Lubrication system Splash
Lube oil pan | Total capacity £ 0.35 0.45 —
Effective capacity [ 0.05 0.05 _—
Cooling system — _
Weight [ka] [13} [13] _—
Overall length mm B49.6 639.8
Dimensions Overall width mm 563.1 563.6
Overall height mm 623.6 623.6
Engine weight without marine gear (dry) kg 223 210
Lubricating oil capacity Effect/max. £ 5.3/1.1 at engine installation angle 0"

(Note} Rating condition : 1SO — 3046/1, 1HP = 0.7355kW
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Chapter 1 General

2. Specifications 3 4TH3BXC)E
2-3 Sales condition, Marine gear
Reduction ratio No. af blad QOuter diameter | Moment of propeller Propelier Engine
{Marine gear model} O orbiades | o propeller inertia (GD%kg-m?) materials application
3.20 {(KM3P) 3 = 4490
=0.23 3JH3BE
3.21  (KM3A) 4 = ¢ 460
2.81 {KM3P) 3 = 4470
=018 Bronze
2.64 (KM3A) 4 = ¢ 440 3JH3(BE
2.36 (KMaP) 3 = ¢ 450 4JH3(BE
=015
2.33  (KM3A) 4 = 425
Printed in Japan
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Chapter I General
3. Engine Qutline

3. Engine Outline

3-1 3JH3E (with KM3P Marine gear)
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Chapter 1 General

J4THIBNCE

3. Engine Outline

3-2 3JH3BE (with KM3A Marine gear)
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Chapter I General

3. Engine QOutline

3-3 4JH3E (with KM3P Marine gear)
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Chapter 1 General
3. Engine Outline 3,4TH3(BXC)E

3-4 4JH3BE {with KM3A Marine gear}
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Chapter 2 Basic Engine
1. Cylinder Block

JAHIBACE

1. Cylinder Block

The cylinder biock is a thin-skinned, {low-weight}, short
skirt type with rationally placed ribs. The side walls are
wave shaped to maximize ridigity for strength and low
noise.

Cap plug 50mm ——
{camshaft hole) (7"}

Cap plug 30mm

1-1 Inspection of parts

Make a visual inspaction to check for cracks on engines
that have frozen up, overiurned or otherwise been sub-
jected to undue stress. Perform a color check on any por-
tions that appear to be cracked, and replace the cylinder
block if the crack is not repairable.,

1-2 Cleaning of oil holes

Ciean all ol holes, making sure that none are clogged up
and the blind plugs do not come off.

Colar check kit Quantity
Penetrant 1
Developer 2
Cleaner 3

Printed in Japan
HINSHI-IIB00S

Cap plug

Cap plug 12mm
{main gallery}

1-3 Color check procedure

{1} Clean the area fo be inspecied.

{2) Culor check kit
The color check test kit consists of an aerosol cleaner,
peneirant and developer.

{3) Clean the area to be inspected with the cleaner.
Either spray the cleaner on directly and wipe, or wipe
the area with a cloth moistened with cleaner.

{4} Spray on red penetrani
After cieaning, spray on the red penetrant and aliow 5
~10 minutes for penetration. Spray on more red pene-
trant if it dries before it has been able {o penstrate.

{5) Spray on devetoper
Remove any residual penstrant on the surface alter
the penetrant has penelrated, and spray on the developer.
If there are any cracks in the surface, red dots or a red
line will appear several minutes after the developer
dries.
Hold the developer 300--400mm away trom the area
being inspected when spraying, making stire to coat
the surtace uniformly.

{6} Clgan the surlace with the cleaner.

NOTE  Without fail read the instructions for the color
check kit before use.



Chapter 2 Basic Engine
1. Cylinder Block

1-4 Replacement of cup plugs

34JHIBNCIE

which the cup plug is to be driven.
(Remove scale and sealing material previously
apphed )

Aemove loreign
materiais with a
screw driver

or saw blade.

Ste - :

N P Description Pracedure Tool or material used
0.
1 |Ciean and remove grease from the hole inlo # Screw driver or saw blade

® Thinner

HINSHI-HEo0s

2 |Remove grease trom the cup plug. Visually check the nick around ® Thinner
the plug.
3 |Apply Threebond No. 4 to the seat surface Apply over the whole guiside of e Threebond No. 4
where the plug is to be driven in. the plug.
4 {insert the plug into the hole. Insert the plug so thal it sits
conectly.
5 Place a driving tool on the cup plug and drive if Drive in the plug paraileito the * Driving oo
in using a hammer. seating surface.
\ * Hammer
4—- o I~ n
‘ 3mm 100mm
e 2 3Mim
mm
*Using the special tool, drive the cup Plug dia. 0
piug so that the edge of the plug is 12 11.9~12 5
2mm (0.0787in.) below the cylinder ¢ $11.9 0 %20
surface. $30 $29.9~30.0 ¢ 40
oo Printed in Japan
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1-5 Cylinder bore measurement

Measure the bore diameter with a cylinder gauge at the
positions shown in the figure.

Replace the cytinder bore when the measured value
exceeds the wear limit. Measurement must be done at
jeast at 3 positions as shown in the figure, namely, top,
middle and baottom positions in both directions along the
crankshaft rotation and crankshaft center lines.

Cylinder gauge

Frinted in fapan
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3.4JHI(BNC)E
mm
<
o
% N
j Top position Z
2 %
z 7z
’ 7
4 7
V: % £
4 7 Middie position
R 2 /
” ?
% %
3 7 / -
s £ e
g Z Bottom pasition
Y
Direction of
crankshaft
center line
Direction of
crankshaft
rotation
mim
Standard Wear limit
Cylinder bore dia. ¢ 84.00~¢ 84.03 $84.20
Cylinder roundness 0~0.01 0.03




Chapter 2 Basic Engine
2. Cylinder Head

S4THI(BXC)E
2. Cylinder Head
The cylinder head is of 4-cylinder integral construction,
mounted with 18 bolts. Special alloy stellite with superior
resistance to heat and wear is fitted on the seats, and the
area between the valves is cooled by a water jet.
Valve rocker arm shaft
& Yalve rocker
I arm shaft spring
& i /
@ A
== o
Exhaust valve \\\
rocker arm
Fuel injection nozzie [ntake valve Valve rocker
o focker arm arm support
£2
8 ?
2 o
% Vaive sprin
8 %- pring
G £— Stem seal
8— Valve guide
& - / ’
]
Exhaust valve seat
Exhaust vatve Intake valve seat
e Intake valve
\ Cy”nder h@ad gasket
| Printed in Japan
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3.4JH3(BXC)E

2-1 Inspecting the cylinder head

The cylinder head is subjected to very severe operating
conditions with repeated high pressure, high temperature
and coaling. Thoroughly remove all the carbon and dirt
alter disassembly and carefully inspect all parts.

-3

2-1.1 Distortion of the combustion surface

Carefulty check for cylinder head distortion as this leads to

gasket damage and compression lgaks.

{1} Clean the cylinder head surface.

(2) Place a straight-edge aiong each of the four sides
and each diagonal. Measure the clearance between
the straight-edge and combustion surface with a feeler

gauge.

Measurement procedure

Straightedge

Feeler gauge
mm

Standard Wear limit

Cyiinder head distortion 0.05 or fess G.15

2-1.2 Checking for cracks in the combustion surface

Remove the fuel injection nozzle, intake and exhaust
valve and clean the combustion suriace. Check for discol-
oration or distortion and conduct a color check test to
check for any cracks.

Printed in Japan
HINSHIEHB009

2-1.3 Checking the intake and exhaust valve seats

Check the surface and width of the valve seats,
if they are too wide, or if the surfaces are rough, correct ic
the following standards:

Intake 120°
Seat
atangle Exhaust a0’
Seat width Standard Wear limit
intake 1.07 ~1.24 1.74
Exhaust 1.24~1.45 1.94
intake valve seat L 6.5
$345
120"

Exhaust valve seat

Standard dimension

54 '
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