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Foreword

This book describes the procedures for servicing the 4JH3 series marine diesel engine.
Use this manual to help you service the engine accurately, quickly and safely. The
descriptions in this manual are for the standard engine. Therefore, the specifications or
components of your engine may vary, depending on the exact engine installed in the
ship.

For‘more specific details, also refer to the service manual for the ship.

Note that modifications may be made in the specifications or parts in order to improve
the engine. Any such changes which affect the contents of this manual will be noted by
issuing a modification report each time a change is made.

For details about the marine gear, see the service manual for it (HINSHI-H10-011).

These products have been developed,
designed, and manufactured in the facil-
ities certified by the Standards for Quality
Systems of ISO 9001.

Certificate No. Certificate No.
FM23056 JMI-0099

1ISO 9001 Certified )
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1. To Perform Service Safely
1.1 Warning Symbols

@Most accidents are caused by neglecting basic safety rules and precautions. To prevent this type
of accident, always follow safe working practices.
Please read this manual carefully before starting repair or maintenances in order to gain a full
understanding of the safety precautions and the appropriate inspection and maintenance proce-
dures.
Do not attempt to perform repairs or maintenance if you don't have sufficient background know!-
edge, or it may result in an accident.

@1t is impossible to cover every possible danger when making repairs or performing maintenance.
Therefore, you must always exercise sufficient general consideration for safety, in addition to the
specific matters marked with A CAUTION, both in this manual and on the product. Especially
when performing a repair or maintenance procedure not described in this manual, ask for some
advice from a person who has experience in that area.

@ The warning symbols used in this manual and their meanings are as follows:

DANGER-indicates an imminently hazardous
A DAN G E R situation which, if not avoided, WILL result in

death or serious injury.

WARNING-indicates a potentially hazardous
WARNING situation which, if not avoided, COULD result

in death or serious injury.

CAUTION-indicates a potentially hazardous
CAUT' ON situation which, if not avoided, may result in

injury.

@Any issue marked with a [NOTICE] in this manual contains especially important information about
servicing the engine. If the advice not followed, the product's performance and guality may not be
guaranteed.
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1.2 Safety Precautions (Be sure to follow the cautions below for your own safety.)

(1) Service Shop (Place}

(A WARNING] ® Well-ventilated work area 1

Jobs such as running the engine, welding and polishing the paint with
——— sandpaper should be done in a well-ventilated workplace.

@_ﬁ - [Otherwise]

It can be very dangerous to inhale poisonous gas or dust.

s ~

(A cAUTION ) @ Sufficiently wide and flat place

The floor space in a service shop where inspections or maintenance
are performed should be wide enough and completely flat, without any
pits or holes.

[Otherwise]
An accident may occur.

L J

(A cauTION ) @ Clean and orderly work area

No dust, mud, oil or parts should be left on the floor.

[Otherwise]
You may slip, trip or fali.

O N\

(A cAUTION ] @ Bright and safely lighted workplace

The workplace should be well lit. When performing a job in a position
that is dark or difficult to see, use a portable work lamp. The bulb must

- - be covered with a wire or plastic cage.
) w [Otherwise]

If the light does not have a cage, the bulb may be broken and can cause
a fire.

FA CAUTIONJ ® Workplace must have a fire extinguisher.

Keep a first-aid kit and a fire extinguisher close at hand, in case of injury or
fire.
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(2) Work Clothing

a8 N
(A CAUTION ] @ Clothing for safe operation

Wear a helmet, protective clothing, safety shoes and other safety
devices according to the job being performed. Make sure to wear
close-fitting work clothes.

[Otherwise]
A serious accident can happen if you get caught in a machine.

ok

. y

(3) Tools to Be Used

( )
(A WARNING) @ Appropriate lifting and supporting devices

Never try to work on the engine if it is only supported with wooden

blocks or by a jack. To lift and support the engine, be sure to use a

crane with a sufficient lifting capacity or use a fixed jack designed for

the job.
[Otherwise]}
L A serious accident may occur.
('7 ™

(A WARNING) ® Use appropriate tools.

Use the right tools for the job to be done. Always use the correct size
ﬁ D o tool to loosen or tighten parts.

S S@P | [Otherwise]
A serious injury or engine damage may occur.

(4) Use Genuine Parts, and Lubricants.

/— . : 1
(4 CAUTION ] @ Always use genuine parts.

[Otherwise]
The engine life may be shortened or an accident may occur.

. J

(5) Tightening Nuts and Bolts
[ A WARNING] e Always tighten each part to the specified torque if it is
given in the manual.

E&EE@? [Otherwise]

kg Loose or falling parts may cause damage or injuries.
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{6) Handling the Engine Parts

\.

(A WARNING ] ® Be very careful of hot parts.

LA

#ﬁ“‘l :.:l-

Do not touch the engine when it is running or immediately after it has
stopped.

[Otherwise]
You may be badly burned.

-~

(A WARNING ] @ Be careful around rotating parts

Keep your clothing and tools well away from any rotating parts.

[Otherwise]
You or the tools may be caught and you may be seriously injured.

—

(A WARNING) @ Electrical shorts

%

Disconnect the terminal & at the battery before servicing the engine.

[Otherwise]
A short in the wires may cause a fire to break out.

A\ WARNING ] ® Battery charging

Do not aliow any open flame near the battery while it is charging.

[Otherwise]
When charging, the battery produces highly flammable gas and an
explosion may occur.

I

(AL WARNING ] @ Battery acid

The battery is filled with dilute sulfuric acid. Take special care to avoid
getting it on your clothing or skin.

[Otherwise]
The battery acid will eat through fabric and can give you a serious
chemical burn.
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(7) Waste Disposal

’r

[ A\ CAUTION ] ® Observe the following instructions with regard to
waste disposal.

[Otherwise]

The environment may be polluted.

¢ Waste liquids such as engine oil and cooling water must be dis-
charged into a container. Any spills on the ground must be wiped
up right away.

® Do not discharge any waste fluids into the sewerage, a river or the
ocean.

® Harmful wastes such as oils, fuels, solvents, filter elements and
batteries must be treated according to the applicable laws and reg-
ulations. Ask a qualified waste collection company for more infor-
mation.

(8) Safety Label

-~

( A\ CAUTION ]  ® Pay attention to the safety label warning on the
product.

The safety label (caution plate) is placed on the product to improve
safe operation.

If the safety label is missing or illegible, be sure to replace it with a
new one.
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1.3 Location of Product Safety Labels

To insure safe operation, product safety labels Product Safety Labels, Parts Code Numbers

have been attached. Their location is shown in 0 198296-07350

the diagram below. Keep the labels from becom-

ing dirty or torn and replace them if they are lost or 128296-07260

damaged. Also replace labels when parts are 128296-07300

® @ e

replaced, ordering them in the same way as for 196630-12980

the parts.

®

/AN BE DANGER

CREBICEEryTEHD
o) BUTFELL. sRBHRE

HLPRITEETIRNSD,
# Hever removae the cap while the angine
P is still hot. ®Hot waler may spurt out
L PeN 1] and burn you. 128256-07260

®* Rotating parts.
*«Can cause injury.
128296-07350

® R
AEICENR
¢Hot surface

eMay cause burn
128296-073040

& v
Ll I el A o \
] . =
N ; A |1
— ] l'j\ -
] > 1l i
» A -
HiF e —— =
f Qmp ! J 1 i

1—6([E)
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2. General Description

4JH3 Series
2. General Description
2.1 Principal Particulars
® 4JH3-TE
4JH3-TE (Printed on name piate)
Engine Model
4H3TE | 4JH3-TBE | 4H3THE | 4JHIMTE
Use Pleasure boat
Type Vertical water-cooled 4-cycle diesel engine
Number of cylinders-Bore Xstroke mm 4- $84X90
Displacement 2 1.995
Aspiration system Turbocharged
Cont. rating output kW{hp}/rpm 50.7{69}/3700 (Crankshaft output)
Max. output kW{hp}/rpm *55.2{75}/3800, **53.5{72.8}/3800 (Crankshaft output)
High idling (rpm) 4,300 = 25
Low idling (rpm) 700 + 25
Combustion system Direct injection
Starting system Electric starting
Cooling system Constant high temperature fresh water cooling
Lubrication system Totally enclosed and forced lubrication system with trochoid pump
Model KBW21 KM4A KMH4A
Mechanical wet multiple disk ; , L
Marine gear Type gg’::ﬁ'e:"é’r‘i":g’mpm eo%entric Mec;@goc:lnw:r:;:ndeﬁsleutch gﬁfc'ﬁ"é'covﬁf :E‘I)elaedﬂ\i —
Reduction ratio S:2.17/3.06 | SS:1.4711.47 S:2.14214 | S : 2.04/2.04
(Ahead/Astern) G:2.62/3.06 |G:263263 GG:330B30| G:2.45/2.45
Direction of rotation | Crankshaft Counterclockwise
(when viewed from stemn -
side) Propeller shaft Clockwise | E—

Fuel injection pump

Bosh-distributor type Model VE(ZEXEL)

Fuel injection vaive

Pinhole injection nozzle YDLLAP (5 - 0.22 X 150°)

Turbocharger RHB52(IHI) Water cooling and forced lubrication system
. Starter DC12V - 1.4kW
Elec. devices . -
Alternator DC12V - 55A(option:80A)
Lube oil Engine | Ol Pan 52(7’) 64(0°) Refer to the left
capacity g (ol | Total 6.3(7°) 7.5(0°)
(raked angle) Marine gear oil 1.2 1.3 l 2.0 —
Cooling water Fresh water tank 6.0
capacity £ | subtank 0.8
Dimensions (LXWXH) mm | 898X560X635 | 888X565X635 | 886X565X635 | 763X565X635
Dry mass kg 249 247 250 219

Engine installation style

On the flexible rubber engine mount

Recommended battery capacity

12V - 80A(5HR) or greater

Recommended engine room ventilator

12m?/ min. or greater

(Note) 1. Rating condition : ISO 3046-1, 8665 2.1 hp = 0.7355 kW

3. Fuel condition : Density at 15°C = 0.860, Fuel oil temperature * : 25°C at the fuel injection pump inlet
**: 1SO 8665 (Fuel oil temp. 40°C at the fuel injection pump inlet)

2—1
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2. General Description

4JH3 Series
® 4JH3-TCE
Engine Model 4JH3-TCE (Printed on name plate)
Use Pleasure boat
Type Vertical water-cooled 4-cycle diesel engine
Number of cylinders-Bore Xstroke ~ mm 4- ¢ 84X90
Displacement 2 1.995
Aspiration system Turbocharger

Cont. rating output kW{hp}/rpm 50.7{69}/3700 (Crankshaft output)

Max. output kW{hp}/rpm *55.2{75}/3800, **53.5{72.8}/3800 (Crankshaft output)

High idling (rpm) 4,300 £ 25

Low idling (rpm) 700 £ 25

Combustion system Direct injection

Starting system Electric starting

Cooling system Constant high temperature fresh water cooling

Lubrication system Totally enclosed and forced lubrication system with trochoid pump
Model SD40- 4T

Sail drive Type Mechanical wet cone clutch

Reduction ratio

Refer to the sail drive operation manual

Direction of rotation | Crankshaft

Counterclockwise (view from stern side)

{when viewed from stern
side) Propeller shaft

Clockwise

Fuel injection pump

Bosh-distributor type Model VE(ZEXEL)

Fuel injection valve

Pinhole injection nozzle YDLLAP (5 - 0.22 X 150°)

Turbocharger RHB52(IHI) Water cooling and forced lubrication system
Starter DC12V - 1.4kW
Elec. devices
Alternator DC12V - 55A(option:80A)
Lube ol Engine Oil pan 6.4 (0°)
capacity g |o Total 7.5(0°)
I
(raked angle) Drive Refer to the sail drive operation manual
Coolir!g water Fresh water tank 6.0
capacity £ | subtank 0.8
Dimensions (LXWXH) mm 733XX565X 1238 (Propeller shaft center)
Dry mass kg 219 (Engine)

Engine installation style

On the flexible rubber engine mount

Recommended battery capacity

12V - 80A(5HR) or greater

Recommended engine room ventilator

12m?/ min. or greater

(Note) 1. Rating condition : ISO 3046-1, 8665 2.1 hp = 0.7355 kW
3. Fuel condition : Density at 15°C = 0.860, Fuel oil temperature * : 25°C at the fuel injection pump inlet
**: 1SO 8665 (Fuel oil temp. 40°C at the fuel injection pump inlet)

2—1-2
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2. General Description

4JH3 Series

® 4JH3-HTE

4JH3-HTE(Printed on name plate)
Engine Model

4JH3-HTE 4JH3-HTBE 4JH3-HTHE 4JH3M-HTE

Use Pleasure boat
Type Vertical water-cooled 4-cycle diesel engine
Number of cylinders-Bore Xstroke ~ mm 4- $ 84X90
Displacement 2 1.995
Aspiration system Turbocharged with intercooler
Cont. rating output kW{hp}/rpm 67.7{92}/3700 (Crankshaft output)
Max. output kW({hp}/rpm *73.6{100}/3800, **71.4{97}/3800 (Crankshaft output)
High idling (rpm) 4,300 + 25
Low idiing (rpm) 700 £ 25

Combustion system

Direct injection

Starting system

Electric starting

Cooling system

Constant high temperature fresh water cooling

Lubrication system

Totally enclosed and forced lubrication system with trochoid pump

(when viewed from
stern side)

Model KBW21 KM4A KMH4A
Mechanical wet multiple disk Mechanical wet cone clutch Hydraulic wet multiple
; Type clutch Inputioutput eccentric | “'coranica: wet cone disk clutch -
Marine gear parallel drive 7" Down angle crve 8° Down angle drive
Reduction ratio S:2.17/3.06  |SS:1471.47 S:214)214]  S:2.04/2.04
(Ahead/Astern) G:2.62/3.06 |G:263/263 GG:3.30i3.30] G:2.45/2.45
Direction of rotation | Crankshaft Counterclockwise

Propeller shaft

Clockwise

Fuel injection pump

Bosh-distributor type Model VE(ZEXEL)

Fuel injection valve

Pinhole injection nozzie YDLLAP(5-0.25X150°")

Turbocharger RHB52(IHI) Water cooling and forced lubrication system
) Starter DC12V - 1.4kW

Elec. devices

Alternator DC12V - 55A (option : 80A)

ino | Oil pan 52(7° 6.4 (0°

Lube oil Engine | P () ©) Refer to the left
capacity ¢ | Total 6.3(7°) 7.5(0°)
(raked angie) - :

Marine gear oil 1.2 1.3 2.0 —
Cooling water Fresh water tank 7.2
capacity £ Subtank 0.8
Dimensions (LXWXH) mm | 886X576X660 | 886X581X660 | 886X581X660 | 763X581X660
Dry mass kg 258 256 259 228

Engine installation style

On the flexible rubber engine mount

Recommended battery capacity

12V - 80A (5HR) or greater

Recommended engine room ventilator

16m? min. or greater

(Note) 1. Rating condition : ISO 3046-1, 8665 2. 1 hp = 0.7355 kW
3. Fuel condition : Density at 15°C = 0.860, Fuel oil temperature * : 25°C at the fuel injection pump inlet
**:1S0 86865 (Fuel oil temp. 40°C at the fuel injection pump inlet)

HINSHI H10-009
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2. General Description

4JH3 Series
¢ 4JH3-DTE
4JH3-DTHE(Printed on name piate)
Engine Model
4JH3-DTHE 4JH3M-DTE
Use Pleasure boat
Type Vertical water-cooled 4-cycle diesel engine
Number of cylinders - Bore X stroke mm 4- 4 84X90
Displacement / 1.995

Aspiration system

Turbocharger, intercooler

Cont. rating output kW{hp}/rpm 85.3{116}/3700 (Crankshaft output)

Max. output kW{hp}/rom *91.9{12.5}/3800, **89.1{121.3}/3800 (Crankshatft output)

High idling (rpm) 4,300 x 25

Low idling (rpm) 700 £ 25

Combustion system Direct injection

Starting system Electric starting

Cooling system Constant high temperature fresh water cooling

Lubrication system Totally enclosed and forced lubrication system with trochoid pump
Model KMH4A

Marine gear Type Hydraulic wet multiple disk clutch 8° Down angle drive I
Reduction ratio S:2.04/2.04
{(Ahead/Astern) G:2.45/2.45

D@Sﬁ‘é‘?&’i é)va gg?:?mn Crankshaft Counterclockwise

stern side) Propeller shaft Clockwise S

Fuel injection pump

Bosh-distributor type Model VE(ZEXEL)

Fuel injection valve

Pinhole injection nozzle YDLLAP(5-0.26X150°)

Turbocharger RHB52(IHI) Water cooling and forced lubrication system

Starter DC12V - 1.4kW
Elec. devices

Alternator DC12V - 55A(option:80A)

; Oilpan 6.4 (0°

Lube oil E'?glne i ( ,) Refer to the left
capacity g |© Total 7.5(0°)
(raked angle) - -

Marine gear oil 2.0 —
Cooling water Fresh water tank 7.2
capacity £ | gybtank 0.8
Dimensions (LXWXH) mm 886X581X660 763X581X660
Dry weight kg 260 229

Engine installation style

On the flexible rubber engine mount

Recommended battery capacity

12V - 80A (5HR) or greater

Recommended engine room ventilator

20m?/ min. or greater

(Note) 1. Rating condition : ISO 3046-1, 8665 2.1 hp = 0.7355 kW

3. Fuel condition : Density at 15°C = 0.860, Fuel oil temperature * : 25°C at the fuel injection pump inlet
**: ISO 8665 (Fuel oil temp. 40°C at the fuel injection pump inlet)

2—-3
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2. General Description 4JH3 Series

2.2 Appearance and Names of Parts

@ Operation Side (Right side as viewed from the propeller.} Contains the main parts necessary for operation

Oil cooler {engine) Fuel oil filter
Engine plate Fresh water pump
=il | =
B = !
s § i
— \ ]
x IS
AL s
: [F] [ﬂ FT
N
ZANAWANANAYAWAS
Trawling lever - ) bl ' '
i ube oil fift
©ption)  pistick (clutch) e
Dipstick (engine) Fuel injection pump
@ Non-Operation Side _
Filler cap Fresh wate cooler

Alternator L % lntercoole’r/] Turbocharger
L ﬂ . 3 s,
1 1 !
1 1
g

V-belt

Rt

£
o
I

TF
-

Clutch lever

Sea water pump Starter Oil cooler {clutch)

[NOTE]
The 4JH3-DTE engine (with KMH4A clutch) is used as the example for the above diagram.
The 4JH3-TE Series is not equipped with an intercooler {indicated by * mark in the diagram).

2—4
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[NOTE]

The 4JH3-DTE engine {with KMH4A marine gear) is used
as the example.

Buimel(] [BUOI}O8S-SS01) €2

uondrIasa( [erauss) g
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2. General Description

278
2.4 Piping Diagram N~
1
]
#7 X13 RH 47 X13 RH \_____L_ P
FUEL INJECTION PUMP 2
A RING NAME #5 Xt3 RH 3 z l ®
[T [
A RUBBER HOSE $7X13 RH G LUB. OIL FWTER (CARTRIDGE TYPE) !
Y STEEL PIPE FUEL OIL FILTER (CARTRIDGE TYPE) oy o
C1201T COPPER PIPE = PRESSURE CONTROL VALVE €
= —* D
+Ht—— | (UNION) SCREW JOINT LUB. Ol PUMP S DETAIL OF PART (D
—_— Y #15 X 11.6 STS
—H— FLANGE JOINT o
+— FRESH WATER TEMP £ - PISX1.6 STS
EYE JOINT ER TEMPERATURE SWITCH prvrv—
< INSERTION JOINT FUEL INJECTION PIPE ¢6.35 X 12.175 STS
S DRILL HOLE $27 X t4 RH
------ COOLING FRESH WATER PIPING FUEL INJECTION NOZZLE
—==— | COOLING SEA WATER PIPING
OIL PRESSURE SWITCH
—-— LUB. OIL PIPING
_— FUEL. OIL PIPING
HOT WATER CONNECTION INLET PISTON COOLING Olt JET

HINSHI H10-009

#8 COOLING WATER PUMP (FRESH WATER)

#254 X14.3 RH
LUB. OIL COLLER

28

rT—

DETAIL OF PART (&

#8

e
=)

DETAIL OF PART ©

#8 X10.7 STS
CLUTCH LUB QIL COOLER

$28.6 X 12 C1201T

|
l\ { t /1 ‘/
> s TURBO CHARGER
HOT WATER CONNECTION OUTLET L 1 1 Teron U — 3:

[

' $17.3 X12.3 SGP

Smillene
' _J

THERMOSTAT

MIXING ELBLE

#28 X14 RH

—_— e — — — — —— - — — o

#28 X14 RH

~~~~~~~~ ’ D

COOLING WATER PUMP (SEA WATER) _— ' | 7 ("o — o —L A s - — o — — - —

FRESH WATER COLLER

$254 Xt4.3 RH

$254 X143 RH

$25.4 X143 RH

LUB. OIL INLET FILTER

$25.4 X143 RH

#17 X13 RH
$25 X t1.8 C1201T

INTERCOOLER

SEA WATER INLET

MAIN BEARING

$7.5 X125 RH
$7.5 X125 RH

For KMH4A Marine gear

NOTE
1. DIMENSION OF STEELPIPE | QUTER DIA. XTHICKNESS

DIMENSION OF RUBBER PIPE : INNER DiA. XTHICKNESS

$25.4 X143 RH

2—6

4JH3 Series



2. General Description 4JH3 Series

FRESH WATER TEMPERATURE SWITCH

® 4JH3-HTE,DTE #7 X 13 RH X 47 X13 RH 278
z FUEL INJECTION PUMP
MQ‘;{?SC?F NAME #5X13 RH g
o .
RH RUBBER HOSE $7X13 RH . w LUB. OIL FILTER (CARTRIDGE TYPE) [
<P FUEL OIL FILTER {(CARTRIDGE TYPE) - ° |
18 STEEL PIPE = SSURE CONTROL YALVE S~ I f o
PRESSU
C1201T COPPER PIPE < - +__+H-_ ©
LUB. CIL PUMP e
Ht— | (UNION) SCREW JOINT — I #15X 1.6 STS ! l
—+H— FLANGE JOINT = $15X 116 STS L
_T_

% ¢5X13 RH

EYE JOINT
<"" INSERTION JOINT FUEL INJECTION PIPE ¢6.35 X t2.175 STS -
______ 477 X 14 RH DETAIL OF PART (D
—————— DORILL. HOLE
FUEL INJECTION NCZZLE
“““ COOLING FRESH WATER PIPING
e COOLING SEA WATER PIPING CIL PRESSURE SWITCH
e LUB. OIL PIPING
FUEL. OIL PIPING HOT WATER CONNECTION INLET N\ \ \ = __ —— = PISTON COOLING OIL JET
; #12.7 X13.5 RH
_____ - f LUB. OIL COLLER
8 COCLING WATER PUMP (FRESH WATER) I ,
I #8 X 10.7 STS
§ == CLUTCH LUB OIL COOLER
f $28.6 X12 C1204T [ -
& . . TURBO CHARGER
HOT WATER CONNECTION QUTLET | 1 FRON _
| CILINDER
r4— 4 HEAD
’ TO KAM SHAFT $17.3 X12.3 SGP
_

DETAIL OF PART (& THERMOSTAT

- — —————

~ -
AT AT
\ Y \
/ \ I AY ! \
7

4 MIXING ELBLE

#8

#28 X 14 RH

#28Xt4 BH . e TN oo I\ T oo oo o . -
1 E// SEA WATER QUTLET

(4]
; — o —
COOLING WATER PUMP {SEA WATER} _—" T 7 = -m == m =t mmmm o me— — — e
{1 $254 X 14.3 BH
1
_ FRESH WATER COLLER 4254 X143 RH
L
DETAIL OF PART $254 X143 RH 4
- LUB. OIL INLET FILTER $254 X143 RH
w
§ #25.4 X t4.3 RH
& #17 X13 RH_
| MAIN BEARING
| M~
! ™~
|
= $7.5X125 RH
NOTE : :
1. DIMENSION OF STEELPIPE : OUTER DIA. XTHICKNESS
DETALOFPART © 5 PRENIOUOT RUBsen 7 b o siices
| For KM4A and KBW21 Marine gear

THE SPECIFICATION OF MANUFACTUER
(NO. KH-500-0) (MARKED )
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2. General Descripti
neral Description 4JH3 Series

2.5 Performance Curves
® 4JH3-TE {Max.output : 53.0kW/3800rpm with marine gear)

g/kW-+h SPECIFIC FUEL CONSUMPTION g/hp+h
200
260 190
V/
/// 180
240 = Max. output —
——— — 170
220 160
N+m ENGINE TORQUE kgf+m
20
180 & 18
S B, e ‘——'-\
160 = Max. output S 16
140 = 14
120 = 12
100 = 10
KW OUTPUT hp
80
et MR ¥
Max. output w/o /u'/ | \
50 marine gear / / 70
l/ /

For)

Max. output with
a0 - . / marine gear /
-,
. / 50

30 /
/; Propeller power curve — 40

~ 30

20 |- /
/ 20

r 4

1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

60

SPEED OF CRANKSHAFT: rpm
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2 General Description 4JH3 Series

® 4JH3-HTE (Max.output : 70.6kW/3800rpm with marine gear)

g/KW-h SPECIFIC FUEL CONSUMPTION g/hp-h
180
240 = 175
230 | — e 170
v 165
Max. cutput
S /“/ 155
210
150
N-m ENGINE TORQUE kgf-m
25
240 — I |
220 |- Max. output —— 23
’!”’ 21
200
19
180
17
160
15
kW OUTPUT hp
110
| /"":————.‘-—--ﬁ-\h
70 = Max. output w/o s —~] 100
marine gear 'y /.
/_4"/ -
60 | // | //
v Max. output with 80
‘,JV marine gear /
27 A .

50 = 7
/ // 60
wl /

// Propeller power curve >Q

0 // 40
/

20 |- / 30

/’/ 20

>

1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

SPEED OF CRANKSHAFT: rpm

HINSH!I HI10-009



2. General Description 4JH3 Series

¢ 4JH3-DTE (Max.output : 88.3kW/3800rpm with marine gear)

g/kW-h SPECIFIC FUEL CONSUMPTION g’hp+h
180
240 =
V4 170
>, Max. output
220 =
el - 160
150
200 =
140
N-m ENGINE TORQUE kgi*m
30
280 -
28
260 et 08
/-" T~y
220 L ”s
200 20
kW OUTPUT hp
100 140
P e

Max. output w/o
/

80 - marine gear )

// /" 110
60 = / Max. output with // 80

X marine gear
I/ Propeller power curve — 60
40 - /

20 I~ /

] 20

=

1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

SPEED OF CRANKSHAFT: rpm

2-10
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2. General Description 4JH3 Series

2.6 Front Power Take-off
(1) Allowable Output
¢ 4JH3-TE, HTE, DTE

20
A ’/18hp
a D— type output with propeller not driven //
= 15 e S
= D— type output with driving propelier \/
& 1 /
) P / A— type output
O 10 T \
e \
2 VT el
< //_-_________-1---.-:.-"_!/"""‘
% 5 ’/ B - el _ __——" - -
| =1 il
— / ’ el e
&l 3.1 hp - ‘ —"“_/ ~ ~
i
|mamee==]
1.5hp ™| AN
0] —
700 1000 2000 3000 3800

ENGINE SPEED (rpm)

2—11
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2. General Description

4JH3 Series
(2) Power takeoff method
Schematic drawing Remarks
% .
) . To install the power takeoff pul-
f‘g Shat i Mat‘:;ziég?sc ley, use bolts, SCM (JIS 10.9T
5 art coupling ( 21650 ) equivalent) and spring washers.
z Torque to 3.8 Kgfm (37.3N-m)
a
Lateral 8hp (Max) Upward takeoff
takeoff P =) 120 s
E R4
5] =
Upward B g
a =
takeoff Unallowable w L
L (shown in the figure) = Drive the belt without external | DCorraction equation for per-
44mm or less bearing. missible takeoff horsepower
Pulley cutside diameter = 200 (hP) at L in excess of 44 mm
mm or less Shaft coupling 182
= « 2 | -
< o Pulley GD2= 0.2 Kg*m? ar less Damper hp [+138 X hp.
©
£ (If L exceeds 44 mm, calculate Ke
2 the horsepower using the Y L : Both ends of the shaft
c equation shown in the right coupling to the puliey
=) column.) groove center (mm)
S hpo : Allowable output in the
S L diagram of page 2-11
The driven machine must be ] _
° installed on the support which (2)The total weight of the support
£ extends from the engine side. and driven machine must be
g 7 If the takeolf horsepower is 4 10 kg or less. If it is exceed-
= | hp or less (lateral takeoff}, a ed, the rubber cushions must
o Yanmar tension clutch (VC 5 | Driving pulley be changed.
o type} may be used in place of | (arranged locally)
o the support above.
g
o
The bearings at both
Takeoff gﬂsahxb (4JH3(C)E) ends are supported
through a universat joint.
18hp (4JH3-TE,-HTE.-DTE) | B 9 :
T
E
o
)
°
[&]
=
%’ The working machine is
Conditi A universal joint (128695- directly coupled through
onaiion | 51700y must be used. g | a universal joint.
L
T
£
o
— -E__ -
o = =
2—12
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2. General Description

4JH3 Series

2.7 Fue! Oil

(1) Selection of Fuel Oil

Use the following diesel fuels and select fuels of a
higher quality for best engine performance.
[Diesel fuel standard for various countries]

e[|S0 8217 DMA
o ASTM D 975 Grade No.1-D or No.2-D
e JIS K2204 Grade No.2,

No.3 or special-No.3
e BS 2869 Part-1 class-A1 or A2
At low temperatures, fuel oil becomes difficult
to ignite and will not flow easily, making starting
difficult. Select fuel oil of a cetane of 45 or
greater to insure ignitability, and use the outside
temperature as a guide for selecting the proper
grade to insure fluidity.

(2) Handling of Fuel Qil

® Keep the fuel oil in a clean container. Store
the container in a place away from rain and
dirt as water and dust mixed in with the fuel
cause engine failure.

e Keep the fuel container stationery for sev-
eral hours to allow any dirt or water to settle to
the bottom. Use a pump to extract the clear,
filtered fuel from the top of the container for
use.

(3} Fuel Piping CUSTOMER
Install the fuel pipe from the fuel tank to the fuel

pump in accordance with the diagram to the
right. Be sure to attach a drain cock to the fuel
tank to enable dirt and water which have settled
at the bottom of the tank to be drained off.
The oil/water separator {optional) is placed at
the center section of the line.

2—13

~[NOTICE]

damaged

When other than the specified fuel oil
is used, the engine will not perform
to full capacity and parts may be

Sample for recommended fuel oil

Standard for JIS ASTM
fuel oil K2204 D975
Pour point {(Temperature)
-7.5C or greater| Grade No.2 | Grade No.2-D
-20°C or greater | Grade No.3 | Grade No.1-D

-30°C or greater

Grade No.3-Sp.

Cetane fuel numbe

\

45 or greater

40 or greater

Pump up only fuel
above the down
haif, leaving dreg
accumulated on
the bottem.

H

Fuel tank

Drain cock

Fuel relurn pipe

Suction head -

Oillwa&ér separator

Fuel injection pump .

50cm or greater

HINSHI 1110-009



2. General Description 4JH3 Series

2-8 Lube oil ~[NOTICE]

(1) Selection of Engine Lube Oil Using other than the specified lube oil
Use the following lube oil: will lead to seizure of parts inside the

engine and gear device, abnormal

API Clasmfu:itlon-."";"t"'ICD Institut wear, and shorten engine life. 1t will
*(Standé_lrds °_ mernica re ro1e51:;‘:’n4gs ftute) also effect the starting ability and
SAE Viscosity _ . power output.

{Standards of Society of Automotive L )

Engineering)

(2) Selection of Marine Gear Oil
Refer to the operation manual for the marine gear for the selection of the proper lube oil.

(3) Handling the Lube Qil
® When handling and storing lube oil, be careful not to allow dust and water to enter the lube oil.

Clean around the filler port before refilling.
® Do not mix lube oils of different types or brands.
Mixing may reduce the lubricating performance. Different oils are used for the engine and the
marine drive unit.
Be careful to use the correct oil for each one and store in separate clearly labeled containers.

2-9 Cooling Water

® Always use soft water (tap water) for the fresh water. Never use dirty water or hard water.
Impurities in the cooling water cause scale and rust to build up in the cooling system reducing

cooling efficiency and causing the engine to overheat.

® During the cold season, add antifreeze to the cooling water to prevent freezing.
Failure to add antifreeze will result in damage to various parts in the cooling water system.

® Consult your Yanmar dealer or distributor on the use of antifreeze, anti-rust, and detergents.

~[NOTICE] .

® Refer to the instructions accompanying the antifreeze for the proper mixing ratio.
Select the ratio for the lowest temperature of the cold season. If the mixture is too thick,
the cooling efficiency will be reduced.

® Do not mix different brands of antifreeze or anti-rust. Mixing reduces cooling efficiency
and leads to parts damage.

® When the amount of cooling water is too low, refill with fresh water only.

2 — 14(E)
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3. Overhaul 4JH3 Series

3. Overhaul
3.1 Operating Cautions

(1) Safe operation
To operate this equipment safely, read the safety precautions at the beginning of this manual carefully.

{2) Checking the engine history
Preparations are necessary to overhaul these engines accurately and efficiently. Check the engine
history by looking through the customer’s service records.

(2.1} When was the last time the engine was overhauled?

(2.2) How long has the engine been used since the previous overhaul was performed?

(2.3) What problems were found the last time the engine was overhauled? What measures were

taken to deal with them?
(2.4) What replacement paris are expected to be used during this overhaul?
(2.5) Are there records or check lists that will be necessary for this overhaul?

(3) Preparation for disassembly
(3.1) Assemble the general tools, specialized tools, measuring instruments, lubricants, disposable
parts, replacement parts, etc.
{3.2) When complicated components are disassembled, put ID marks or alignment-marks on the
parts removed so that they can be reassembled correctly and efficiently.

(4) Cautions during disassembly
(4.1) When each part is removed, examine the conditions of the area where the part was installed
and check both for deformation, damage, rough surfaces or flaws.
(4.2) Lay out the parts in the order you remove them. Divide them into parts which need to be
replaced and parts which will be reused.
(4.3} Wash and clean the parts to be reused thoroughly.

{5) Checking and measuring
{5.1) Check and measure any part which will be reused, as necessary. Check to determine if it
is reusable.

(6) Assembling

(6.1) Assemble the parts in the correct order by performing the steps according to the specified
criteria (tightening torque, adjustment values, etc.). On specified important bolts and nuts,
apply oil before tightening them.

(6.2) Be sure to use genuine replacement parts.

(6.3) A new oil seal, O-ring and packing must be used.

(6.4) In some places where packing is used, apply seal packing as necessary. Apply oil or
grease to sliding surfaces. Grease the lip of oil seals before they are installed.

(7) Adjusting and checking
(7.1) Adjust to the specified service tolerances using a gauge and tester.

HINSHI H10-004



3. Overhaul

4JH3 Series

3.2 Overhaul Preparations

Before overhauling the engine, make the following
preparations.

MSecure the engine on a strong flat workbench.

(A Ccaution |
| A\ Caution |

The engine must be secured tightly. Otherwise
the engine could fall during the overhaul, caus-
ing serious injury or damage to parts.

@Drain the engine cooling water, lubricating oil and
fuel oil.

@3)Clean any dirt, oil, or dust off the engine with
compressed air or by steam cleaning it.

[NOTICE] ,

Take care to keep dust out of the engine when
cleaning it.

—{" A Caution }
When compressed air or steam is used, make
sure to wear eye protection.

Loose material may be blown into your eyes.

~[NQTICE] \

e Replace any part which is found to be defective
during a check or measurement. Also, replace
any part whose measured value is out of the
specified standard value or limits.

® Even when the measured value of a part is with
in the specified reference value or limit,
replace the part if you expect it to wear out
before the next overhaul.

- —
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3. Overhaul

4JH3 Series

3.3 Overhaul

3.3.1 Cylinder Head

(1) Combustion surface
(D Inspect the warpage of combustion surface

a) Clean the cylinder head.

b) With a straightedge put in four places on each
side and opposite two places respectively,
measure a clearance between the straightedge
and combustion surface using a filler gauge.

{mm}

Standard Limit

Head distortion 0.05 or less 0.15

{(2)Check on the combustion surface
Remove the fuel valve, intake and exhaust valve.
Clean the combustion surface and check it for
discoloration, deformation or crack.

(2) Valve seat
(DRemove the intake and exhaust valve.
Check the seat surface and seat width. If the seat
is too wide or if the seat surface is considerably
rough, correct the seat surface using a seat

{Measuring warpage of combustion surface)

Straightedge

Filler gauge

grinder. )
Valve seat width Standard Limit
Intake 2.0 2.5
Exhaust 1.3 1.8

(Measuring the valve seat width)

(2}t the valve seat is wider than the standard, grind
the seat surface using a 70° grinder first and then
finish the seat width to the specified size using a

4

15° grinder. 70/
/ Q/\ s Seat width
Angle ] “5-3 ;
Intake 30° Valve seat
Exhaust 40°
(Correcting angle of valve seat cutter)
[NOTICE]

If correcting the valve seat is needed, be sure to check a clearance between the valve
stem and valve guide. If the clearance exceeds the limit, replace the valve or valve guide

first and then correct the seat.

]
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3. Overhaul 4JH3 Series

(3Knead a valve compound with oil and lap the
valve and valve seat using it.
@Tap it with oil only and finish.

~[NOTICE]) +

e After correcting the valve seat, fully clean the
valve and cylinder head with fuel oil until a Grnding stone
residual lapping compound or abrasive is (Correcting the valve seat)
removed completely.

e For slightly poor smoothness, the steps €))
and @ will do.

(Lapping valve and valve seat)

(SReplacing the valve seat b Grind off thin
If the valve seat cannot be corrected due to great (s_ame size as the cotter)
wear or eccentric wear, replace the valve seat fitting diameter)
¢ Puliing out valve seat
m Grind off the valve head of a intake/exhaust
valve in use or out of service to a size smaller
than the outside diameter of the valve seat.

| Grind off the end of valve stem until its out- |
. . R . n Grind off to a size smaller
side diameter Is th_e same as the diameter than the outeide diameter
where the cotter is fitted. of the valve seat.

m Weld three places of the valve head of the (Replacing the valve seat) |

intake/exhaust valve to the valve seat.
& Tap the end of the intake/exhaust valve stem Weld the valve to three

| f the seat.
and tap out the valve seat. places o\ e s |

® |nserting a valve seat ‘TE

m Put a valve seat in liquid nitrogen to cool it Valve seat
fully. Alternatively, put dry ice in a container
filled with ether or alcoho! and put the valve __(Replacing the valve seat) ]
seat in the container.

m Heat the periphery of the valve seat insertion 3
position on the cylinder head to 80 to 100C E
using a dryer.

m Securely insert the fully cooled valve seat into (Valve seat insertion)
the cylinder head using a new intake/
exhaust valve by tapping the valve head of
the intake/exhaust valve.

m Let the entire cylinder head stand until it cools
uniformly to the surrounding temperature.

SO e O e T D
]'aco 9 o €2 qoa’____oc,
sl (B> S
& e 69

— =]

[1]=]

rmrn i
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3. Overhaul

4JH3 Series

(3) Intake/exhaust valve and valve guide
(DValve stem and valve guide
Replace a worn-out valve stem or valve guide.
Install a valve stem with oil applied to it.

Measuring position

i

T jaRiR
- 1= -
} i
{Measuring the valve stem diameter}
{mm)
Standard Standard oil clearance | Max.oil clearance Limit
. —0.025
Stem diameter _ —0.1
'”‘l""ke 48 +g'g;g 0.035~0.065 0.2
valve | valve guide inside diameter 1000 +0.1
. —0.030
Stem diameter _ —01
E"[ha”m 8 »-Jrg'% 0.045~0.075 0.2
vaive Valve guide inside diameter bt +0.1

(2Valve sinking

Over long periods of use and repeated the lapping
combustion efficiency may drop. Measure the
valve sinking and replace the valve and valve seat

Depth gauge

(Measuring the valve sinking)

[t ]
if the valve sinking exceeds the limit. g
° SIO)
{mm} a5
A=
intake/exhaust valve Standard Limit - /j ﬁ_'\_#
T - -
Valve sinking 0.41+0.1 1.5 g I
Margine thickness 1.2 0.7

(3Replacing the valve guide

¢ Pull out the valve guide from the cylinder head

using a puller tool.

® Put dry ice in a container filled with ether or
alcohol. Put the valve guide in the container to
cool it. Tap the valve guide in to the cylinder

head using a valve guide inserting tool.

® Check the inside diameter. Finish it to the stan-

dard.

inside diameter as necessary using a reamer.
® Check the amount of protrusion from the cylin-

Margir: t

{Valve sinking)

hickness Valve sinking

%

Cylinder head

(Replacing the valve guide)

Inseting tool
Amount of
protrusion

L

e

@]h

der head.
Amount of protrusion 14.7~15.0 mm
1
| 4\ Caution }

Do not touch a cooled valve guide with bare
hands. Damage to the skin may result.

L/

Valve guide

N

j %
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3 Overhaul

4JH3 Series

@ Replacing the valve stem seal
Any disassembled intake/exhaust valve must be
replaced with a new valve stem seal.
Take care not to confuse the intake with exhaust
side.
e Apply engine oil to the valve stem seal lip.
e To install the valve stem seal, push it in using

an inserting tool.

{4} Valve spring
Check the valve spring. Any valve spring in excess of
the limit must be replaced.
(DCheck the appearance for flaw or corrosion.
{ZMeasure the free length.
@ Measure the inclination.
@Measure the spring tension using a spring tension
tester.

{mm)
Valve spring Standard Limit
Free length 44 .4 —14
Inclination 1.9 22
Tension K1=2.71 kg o
{when compressed 1 mm) | K2=3.61

(58} Rocker arm and push rod

The rocker arm opens or closes a valve. The engine
performance such as the output depends on the valve
timing.

(DRocker arm shaft and rocker arm bushing
Measure the rocker arm shaft diameter and rocker
arm bushing inside diameter. Any rocker arm
shaft or rocker arm bushing in excess of the limit
must be replaced.

/ Inseting tool

- Valve stem seal

v Valve guide

. Cylinder head

(Installing the valve stem seal)

(Measuring free length of valve spring)

{Measuring valve spring inclination)

(mm)

Standard Lirnit
Rocker arm shaft —0.016

16 —
diameter # —0.034 0.1
Rocker arm bushing 1g T0.018
inside diameter ¢ —0 0.05
Oil clearance 0.016~0.052 0.15

(Measuring rocker am shaft diameter)
3—6
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3. Overhaul

4JH3 Series

(2)Check on the rocker arm and valve stem cap
Check the contacting surface between the rocker
arm and the valve stem cap and the contacting
part between the valve clearance adjusting screw
and the push rod for wearing and flaking. Replace
it if worn or flaked.

(3)Checking the push rod for damage or bendiprgm)

Push rod Standard Limit

Bending TIR 0.03 0.06

@ Adjustment of valve clearance
When the engine is cold, make sdjusting valve
clearance at the compression top dead center.

(T.D.C/compression)
{mm}

’ Valve clearance I 0.2 *£0.05

(8) Installing the cylinder head

To install the cylinder head, the clamping bolts must be
tightened in the specified sequence using a torque
wrench to prevent the head from being distorted.
(D The sequence of tightening is shown in the figure.
@ Apply engine oil to the threaded portions and
the seat of head bolts, tighten them in two steps.

{N-m)
First step Second step
Tightening torque 5 9.310.3(91.41+0.94)

HINSHI H10-009

Adjusting screw
Valve clearance

{Adjusting screw for valve clearance}

Valve stem cap

{Valve stem cap)

(Checking the push rod bending)

Fuel injection pump side

F .
PN

A2 3 .

l i 4 a0 N {D 5

q@{) B\_/ @ @\_SD
® ® ® ar )

(Sequence of head bolt tightening)
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3-3-2 Piston

The piston is made of aluminum alloy casting with less thermal expansion and excellent cooling
characteristics. The ellipticity of the piston is so designed that the piston will smoothly contact the
cylinder surface during operation to minimize the oil consumption.

The piston ring consists of two compression rings and one oil ring.

The piston cooling oil nozzle fixed to each cylinder injects lubricating oil for cooling. For the piston
and cylinder block, a combination of size marks is used.

(1} Piston O:0K X:NO
(DCombination of piston and cylinder block size marks Piston
To optimize the oil clearance between the piston Combination T T we | s
and cylinder block, a size mark (L, M, S) is shown
(on the top face of a piston and on the top of the _ L O @ X X
cylinder block,' respec‘tivelly). The_ sam.e marks éé M » o %
must be used in combination. During disassem- >0
bly, take care to use a proper combination of cylin- S X X O O
ders.
(mm)
(2Cleaning the piston top and combustion surface Mark Standard Wearing
Clean the carbon deposits off the piston top and - limit
: i L +0.015
combustion surface. Take care not to damage the @ +0.005
piston. Check the combustion surface for dam- 2 | ML 0.005
age. < $83932 | —0.25
(IMeasurement of the piston diameter ) MS o.gos
e Measure the piston diameter at the position of 22 s 3003
to 25 mm from the piston bottom in a direction at
right angles to the piston pin hole.
e [f the piston periphery and the ring groove are
worn or damaged, replace them.
{mm)
'(rf]) P‘istt - F‘_i"" f floati D h | Standerd M
e piston pin is of floating type. During the replace- : : i
ment of a piston, the piston prrf) can be pgshed in;:o the gfﬂ&fr ofpiston +8'009 +0.05
piston pin hole at room temperature by hand. Piston pin diameter| ¢ 28 _g o1a| —095
Qil clearance 0~0.022 0-10

HINSHI H10-009
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4JH3 Series

(3) Piston ring
(DMeasurement of piston ring thickness
For the ring thickness, measure the clearance cre-
ated when the ring is pushed into the ring groove.

If it is in excess of the limit, replace the ring.

(rmm) Ring shape
Standard Limit
Groove +0.065
width +0.050 +0.15
2nd ring 0.06~0.095 0.20 a
Width —0.010 —0.10 °
—0.030 . =
Gé?‘?[;e igggg +0.15 Nitriding treatment
Qil ring 0.03~0.065 0.20
. —0.010 —
Width 5030 0.10
2 I
(Note) The top ring, which is a keystone ring, cannot be measured. nd —_—
Chrome plating on
outer surface
5 O\
N

HINSHI 1110-009

Chrome piating on
outer surface

Thickness

(Measurement of ring width)
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(ZMeasuring end gap of the piston ring
Push a piston ring into the cylinder on the top part Cylinder head side
of the piston and measure the end gap of the ring End gap
using a thickness gauge. The position where it is J
inserted must be 30 mm or so away from the cylin- lﬁ i ‘
der bottom. 7% %
(mm)
End gap Standard Limit
i k
All rings 0.2~0.4 15 Cylinder block o ring 30 mm or 50
(Measuring end gap of the piston ring)

(PReplacing the piston ring (Installing piston ring)
In replacing the ring, carefully clean the groove.
Install the piston ring so as to prevent it from
stretching excessively using the piston ring
expander with the ring end surface on which the
maker marik is shown upward.

With maker mark upward

Qil ring end

Second ring

end ~ m
Top ring
end

{Aligning ring end) J

3.3.3 Cylinder Block

For the cylinder bore of the cylinder block, a sleeveless structure (integration of a cylinder block and
liner) is employed. Therefore, replacing the cylinder liners, which is performed for a conventional
engine, cannot be conducted.

Instead, the cylinder unit is so designed that it can be overhauled using an oversize piston with the
cylinder reboring.

(1)Check on the cylinder block

® Make a visual check for leakage of water or oil and crack in the external surface.
If a crack is suspected, make a color check to locate the crack.

e [f there is any unamendable damage, replace the cylinder block.
e Completely clean each oil hole and check it for clogging.

3—10
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4JH3 Series

@Cylinder bore diameter and size mark

® There are size marks L, M and S which show a
cylinder bore diameter on the top of the cylinder

block.

{mm)
Size mark Reference value Limit
L +0.03
+0.02
M p8a | 1002 | 4o
Cylinder
bore S +%01
diameter
Circularity 0.01 or less 0.03
Cylindricity 0.01 or less 0.03

LMS mark

® The cylinder bore diameter must be measured
at three places:10 mm from the cylinder top
face, 20 mm from the cylinder bottom and the

center.

Circularity: Difference between the maximum
and minimum in the same cross

section

Cylindricity; Difference between the maximum
and minimum in the same direction

{3Honing

If a cylinder suffers eccentric wear or flaw, per-
form the honing or boring.
For slight eccentric wear or flaw, the honing with a
flex hone will do. For great eccentric wear, how-
ever, the honing must be performed after the bor-

ing.

® Preparations for honing
B Flex hone
W Electric drill
W Honing liquid (mixture of 50% of engine oil
and 50% of fuel oil)

HINSHE 1H10-009
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Make measurements at the
points of a b, and ¢ in two
directions of A and B,

S

i
“A

{Measurement position of cylinder bore diameter}

g
Electric dritl

/'/ L. Engine fuel

I oil oil

/i 50% 50%
# Flex hone o
/ NERN

Honing liquid
(Preparation for honing)
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® Procedures for honing

With a honing liquid applied to the flex hone, insert -

the electric drill which rotates at 300 to 1200 rpm

into the cylinder bore and move the flex hone

upward or downward so that honing traces will be o A

obtained at an angle of 30 to 40 degrees. SOy 30°~40: /

Z
{Honing trace) J

—~[NOTICE] W

(1) Avoid a high speed rotation in excess of 1200 rpm. Such a high speed rotation may

cause damage.
(2) The hone will cause damage to the cylinder if the hone is inserted or removed with it

stopped.
(3) The grinding amount per honing must be limited to 1/1000 mm or so.

. P
® Cylinder overhaul (for reference)
Cylinder biock working limit (Ha) -]
- (Ha=3H1)
| Boring and honing cycles (Hz2) -
{Hz2 =1.5Hs}
Honing cycle (H1)

ol 9y -

Increase in the Increase in the Increase in the Increase in the

lubricant consumption lubricant consumption lubricant consumption lubricant consumption

and blowby and plowby C and blowby and blowby

5 e% I I
a8
)

—
Honing Boring Honing

(Discussion of the use of an oversize piston and )
pisten ring

3—12
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4JH3 Series

3.3.4 Connecting Rod

The connecting rod is a carbon steel casting with high
strength. Aluminum metal is attached to the big end
which is horizontally split type and a winding bushing
of two-layer copper alloy is used for the small end.

(1) Connecting rod
(DBend and twist of connecting rod

If the piston ring end moves during operation or if
the piston is one-sidedly hit strongly, measure the
torsion and parallelism. If these values exceed

the limit, correct or replace the rod.

(mm)
Standard Limit
Bend and twist 0.03 or less/ 0.07
100 mm

(@ Thrust clearance of connecting rod

Install the connecting rod to each crank pin and
check the thrust clearance in the crank shaft direc-

tion using a thickness gauge.

[ Measuring alignment of ]
connecting rod

It is convenient if a measuring unit
as shown is prepared.

HINSHI H10-009

{mm}
Standard Limit
Thrust clearance 0.20~0.40 0.55
3—13

Crank shaft

Thickness gauge

(Measuring thrust clearance of connecting rod}
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4JH3 Series

(2) Crank pin metal

(1)Check on crank pin metal
Make a check for flaking, melting or seizing of
metal surface.

@Measuring oil clearance
® Measure the inside diameter of the crank pin

metal.

e Measure the Crank pin diameter.

{Measuring the metal cap inside diameter)

{mm)
Standard Limit
gfilgrtﬁ!;;p inside 451 +%.01 9 .
Metal thickness 1 .5_8'01 3 —0.02
Crank pin diameter p48 0038 —0.07
Cil Clearance 0.0383~0.093 0.13

Tightening torque of rod bolt kgf-m (N-m)

5.0_}-8'5 (49.00_|_g'90 )

(Note} Apply engine oil to the threaded portion of the bolt and
the seat.

(3) Piston pin bushing

Inspect the piston pin bushing for excessive wear
which would cause damage to the piston pin or piston.
Check the oil clearance. Calculate the oil clearance
between the piston pin and bushing by measuring the
piston pin diameter and piston pin bushing inside
diameter.

(Measuring the piston pin bushing
inside diameter)

{mm}
Standard Lirmit
Piston pin bushing +0.038
inside diameter +0.025 +0.05
) o o) .
Piston pin diameter ¢28 20.013 0.05
QOil clearance 0.025~0.051 0.07
3—-14

HINSHI HI10-009



3. Overhaul 4JH3 Series

(4) Assembling piston and connecting rod

Piston size mark
et
& @
C
s G 2
RZ £ 3
@ 5 ©
&) o,
(&}
4]
Cylinder size mark
Flywheel side
°
g
o Raised mark
£ (llywheal side)
&
@
c
5 Match mark
© / (fuel pump side)

[NOTICE]

Ensure that the indentation in the combustion chamber is closer to the fuel pump
viewed from the top of the piston.

3.3.5 Crankshaft and Main Bearing

The crankshaft is made of precision forging meterial.
For the main bearing, aluminum metal with high dura-
bility is used.

(1) Crankshaft

(T)Color check of the crankshaft
Clean the crankshaft and check it with a color
check agent. If the crankshaft is cracked or dam- (Color check)
aged seriously, replace it. For minor damage, re-
grind for correction.

3-—15
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(Bend in crankshaft

Set the journals at both ends of the crankshaft on
V blocks and measure the deflection of the cen-
tral journal using a dial gauge while rotating it to

mesure for a bend.
{(mm)

Standard Limit

Crankshalft bend TIR 0.02LIF 0.03

Dial gauge

RERCAL

V block V biock

(Measuring the crankshaft)

(3Measuring crank pin and crank journal

Measure the crank pin and crank jounal diameter.
If there is abnormal wear, but the diameter is with-
in the fimit, re-grind for correction. If each diame-
ter exceeds, the specified limit replace crankshaft.
For the crank pin, refer to the description of the
crank pin metal (3.3.4 (2)).

(mm)

Journal Standard Limit
inside diameter of main +0.019
bearing cap $94 ¢

. . 0 —

Bearing thickness 2.0_0_01 3 0.02
Crank journal diameter | ¢ 50:%00?488 -0.07
Oil clearance 0.038~0.093 0.13

@ Thrust clearence of crankshaft

Install the crank shaft and tighten the main bearing
cap to the specified torque. Using a dial gauge
put on the shaft end, push the shaft to the left and
right to measure the thrust clearance.

If the thrust clearence exceeds the specified limit,
replace the thrust metal.

Crank pin

{Measuring positions of crankpin and journal)

{mm)
Standard Limit
Thrust clearence 0.09~0.27 0.33
3—-16

{Crankshaft thrust clearence)
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(2) Main bearing

(1D Check on main bearing
Check for flaking, melting or seizing If any damage on the bearing surface, replace the bearing.

@Measuring metal inside diameter
Tighten the cap to the specified torque and measure the metal inside diameter.

Main bearing cap bolt tightening torque kgf-m (N-m}

1105 (107.9114.9)

(Note) Apply engine oil to the threaded portion of the bolt and the seat.

Thrust metal

Main bearing (basic) ‘@;
Thrust metal @7
Main bearing cap t‘ /
{basic) -
? @> Main bearing
g %Main bearing cap

—[NOTICE] ‘

To install the main bearing cap,

a) Note that the upper metal {on the block side) has an oil groove and that the lower
metal has no oil groove.

b) Check the match No. to the cylinder block.

c) Set the alighing mark “FW” of the cap to the flywheel side.

d} Keep away from foreign matters between the metal cap and metal. Otherwise

seizing or unsmooth surface bearing may resuit.

317
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3.3.6 Camshaft and Tappet
(1) Camshaft

4JH3 Series

For the camshaft, check the working face between the tappet and cam. Check the bearing for seiz-
ing or wear. Also check the camshaft gear for damage

(M Camshaft thrust clearance

For the camshatft, the thrust load is supported by
the thrust bearing end face of the gear side. Wear
on the bearing end face will increase a thrust
clearance. Before disassembly, check the thrust

clearance.

To replace the thrust bearing, pull out the
camshaft gear and camshaft together, since the
camshaft gear is shrinkage fitted to the camshaft.
Heat the camshaft gear to 200°C or less, pull out

the gear and replace the thrust bearing.

{mm)
Standard Limit
Thrust clearence 0.05~0.20 0.25
(Z:Camlobe height
{mm)
Camlobe height(H) Standard Limit
Intake 38.71X0.04
—0.3
Exhaust 38.910.04

(3)Camshaft bearing oil clearance

Measure the camshaft diameter and the inside diameter of the camshatft bearing.

( Camshaft thrust )

clearance

Camshaft gear

Thrust bearing

E_

Thrust

-+ clearance

Camlobe height

(

Measurement of )
camlobe height

mesured diameter or oil clearance exceeds the specified limit.

(mm}
Standard Standard ol Limit
Camshaft diameter 450050 —0.15
Sylinder block camshatft +0.025
With camshaft | bearing hole diameter $48 ¢
bearing 0.04~0.103
Camshaft bearing thickness 1.5 tgg?g —0.025
Camshaft bearing inside —0.028 o
diameter 45 —0.010 45.05
Without camshait | Cam shaft diameter ¢ 45 :gg?g —
bearing )
{ midpoint and » 0.05~0.10
flywheel side Sylinder block camshaft hole +0.025
Y diameter $45 o
3—18

Replace if
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(2) Tappet
{DTappet working face
The tappet is offset and rotated during operation
to prevent uneven wear. Check the conditions of
the working face. If it suffers uneven wear or con-
tact, replace it and correct the cam as well.

@Measuring tappet diameter and tappet hole diameter
Measure the tappet diameter.
If the tappet diameter exceeds the specified limit,
replace the tappet.

(Check on tappet )

Abnormal warking face Narmal working face

(mm)
Standard Limit
Tappet diameter p12 238122 —0.07

Tappet hole diameter é 12+8‘018 +0.05

Qil clearance 0.010~0.043 0.10

3.3.7 Gear Train

For the gear, a helical gear is employed to reduce noise.

(Measuring the tappet diameter)

{Gear train)

Fuel injection pump gear

Idter gear

Camshaft gear

Sea-water pump gear

Crankshaft gear

3—19
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(1) Check on gears
{D)Check the tooth surface for damage or wear.
Replace a worn or damaged gear.
(?Measure the backlash of gears engaged. If the
backlash is in excess of the limit, replace them
together.

[NOTICE]

An improper backlash will cause noise and
tooth scuffing during operation. it will also dis-
turb the valve timing and fuel injection timing
resulting in a malfunction in the engine.

(2) Idler gear

ldler gear bushing is press fitted into the idler gear.
Measure the inside diameter of the Idler gear bushing
and the idler gear shaft diameter to check the oil clear-
ance. If the oil clearance is in excess of the limit,
replace the idler gear bushing or idler gear shaft.
There is a mark A. B. C on the end face of the idler
gear. Install it in such a way that this mark is placed
on the opposite side of the cylinder block. Also, posi-
tion the idler gear shaft with the side where two oil
holes are made upward.

4JH3 Series
® Backlash (mm)
Standard Limit
Crank gear
Idler gear
Cam gear 0.08%0.04
P 0.2
Fuel injectian
pump gear
Sea-water pump
gear
Lubricating oil
pump gear 0.15%0.04
Idler gear
: /Idler gear
/ bushing
dier gear
shaft

(idler gear)

{mm}
Idler gear Standard Limit
Idler gear shaft —0.025 _
diameter #46_0 050 0.10
Idler gear bushing +-0.025
inside diameter $46 +0.05
Qil clearance 0.025~0.075 0.15
Thrust clearance 0.1~0.3 0.4
3—20
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3.3.8 Lubrication System

The lubricating oil pump is the trochoidal gear pump which sucks engine oil from the oil pan through
the oil strainer and forcibly lubricates the main bearing and each rocker arm through the following

paths.

4JH3 Series

The warning pressure switch is installed in the paths to detect the lubricating oil low pressure.

(1) Lubricating oil path diagram

Qil cooler

Felief valve

Qi filter

Turbocharger

Pressure-

Fuel injection pump

regulating

rWarning press. switch I
T

val wlal _*

'

Cylinder block main gallery

| I

tﬂ%’gaﬁ”g oil Idier gear Camshaft bearing ™= Crank journal Cooling oil nozzle
[ | [ I
Lubricating ol Gears Rocker arm shaft Crank pin Piston
strainer "
' Rocker arm
Tappet-cam surface
\ — __ —_ —_— —_—— Oilpan - —___ — /

(2) Lubricating oil pump
TParticulars of lubricating cil pump

Relief valve

Drive rotor |

Driven rotor ___H{-

_,.Jd,

Item Unit
Engine speed rpm 3600
Gear ratio (crank/pump) —— 28/29
Qil pump speed rpm 3477
Capacity £ /min 36
Delivery pressure k(i;'/g?; (027‘209)
Relief valve pressure i}?\;’g;z (1 _1172501.1 0)

Plate

HINSHI H10-009

Rotor shaft

Drive gear

Pump casing

(Components of lubricating oil pump)

3—121
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@ Disassembling the lubricating oil pump
The pump cover (plate} may be disassembled.
However, other disassembled parts cannot be
reused. If measured clearance exceeds the spec-
ified limit, replace the oil pump assmbly.

Drive rotor

Drive rotor

Feeler gauge

(3)Check on the lubricating oil pump

(memn}
Clearance Standard Limit
Driven rotor and pump —
casing 0.10~0.17 0.25
Drive rotor and driven rotor | 0.05~0.11 0.15
(Checking on rotor clearance)
Rotor side clearance 0.03~0.09 0.13

Straight edge

Feeler gauge

{Checking on rotor side clearance)

(3) Pressure regulating valve and lubricating oil filter
{DPressure regulating valve
This valve is built in the oil filter bracket and
adjusted by varying the adjusting shim.

Set pressure of 4.0+0.5 kglicm?(0.3920.05 Mpa)

5;?\.?95 ure regutating (at 3600rpm engine speed)

Adjusting shim thickness 1 mm
Adjusting shim changes 0.5 kgficm?
{0.05 MPa) oil pressure or so.

3—22
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@Lubricating oil filter

4JH3 Series

The lubricating oii filter has a built-in reliet valve which opens under a differential pressure of 1
kgf/cm? (0.1 MPa) obtained before and after the paper element. In the event of clogging, the

lubricating oil will flow in the bypass circuit.

Pressure-regulating Yy
valve

Lubricating cil filter

Cylinder block main gallery

" From oit pump

To oil pump

From cil strainer

(4) Lubricating oil cooler
The lubricating oil cooler is of multitubular type.

(DIn disassembling and cleaning during a
periodical check, use a scale remover.

(2To check the cooling tube for leakage, apply
air pressure of 5 kgf/cm? (0.49 Mpa) through
the sea water inlet and place the tube in
water.

3—23
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Sea water outlet
. Lubricating cil outlet

Ly S A
N 0 O B

R

A

Sea walter inlet




3. Overhaul 4JH3 Series

{5) Piston cooling oil nozzle

(ICheck the hole { ¢ 1.8mm} in the nozzle end
for dust or foreign matters.

(@?)Check the brazed portion of the copper tube
for breakage due to vibration.

~Piston

(R

Splash

Cylinder
block main
gallery

Piston cooling cil nozzle

(Piston cocling oil nozzle)

HINSHI H10-009
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3.3.9 Cooling Water System

The cooling water system is of fresh water high constant temperature cooling type (sea-water indi-
rect cooling) where the cooling water temperature is held constant with a thermostat irrespective of

load.
The cylinder block, cylinder head, exhaust manifold and turbocharger are cooled by fresh water,

whereas the lubricating ol cooler, intercooler and fresh water cooler are cooled by sea water.

(1)} Cooling water system

=== Fresh water path
mmsmm Sea water path

Fresh water high temp warning switch

Thermostat
Fresh water pump m
@ Marine gear
T p Cylinder head F} tubricating oil
c KMH4A
i 53 KM4A
2N g KBW2
Cylinder block %
Fresh water cooler 2 Sub tank
ub tan
4 E
1} 0 & £ 2 « I
‘ AW /A Y /S Y { S\

Sea water pump Turbocharger

i 1
Intercocler
I (Note 2) bt ) ”
U
1 =
&
Kingston cock

(Note 1) : Sea water outlet of 4JH3-TE
(Note 2) : Sea water outlet of 4JH3-HTE, -DTE

Emmmd
=
=3
@

(2) Sea water pump (Sea water pump particulars)

The sea water pump is of rubbgr impeller type. It is Engine speed rom 3600
installed on the gear case and driven by the cam gear.
Gear ratio (crank/pump) E— 28/31
Pump speed rpm 3252
, mAq 0.5
Suction head (Pa) (4900)
mAq 9.5
Total head (Pa) | (93100)
Capacity 2/ 3250

3—25
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(DDisassembling and assembling the sea water pump
(Disassembly)

® Removing the side cover allows you to take out
the impeller, wear plate and mechanical seal.

® Remove the circlip on the drive side and take

Side cover

out the pump shaft from the drive side by tapping Q O-ning
it. A
® Put the pump shaft on a workbench and pull out Wear plate Q
the bearings from the pump shaft by tapping
them.
(Assembly)

® Install the bearings on the pump shaft.

® Insert the pump shaft into the pump body
to which the oil seal is fitted, from the drive side
and fit the circlip.

(Grease the oil seal lip.) Oil seal
® |nstall the mechanical seal. Assemble the wear Pump shaft
plate and impeller. Install the side cover.

(Note 2) Fit the impelier by turning it in the direc-
tion of rotation.

(Note 1) Grease the pump shaft and the inside / Bearing o
and outside of the impeller. _
Sealring @ /

Circlip
(2Check on the sea water pump Bearing

® Remove the side cover and check the impeller {Sea water pump) ]
for damage. |f the impeller is damaged, replace
it.

e |f the sliding surface in the pump body is
worn or damaged seriocusly, replace the pump
body.

® [f there is increased leakage of water from the
drain, replace the mechanical seal.

ONRUEONUDEORORORONONORERUEE

(1> Sea water pump body
(@ Side cover

3 Impeller

%) Wear plate

& Pump shaft

(6 Mechanical seal —
@ Circlip ) -
(& Bearing A
(@ Bearing - }— -
4@ Oil seal

41 Water seal ring - | g Clockwise rotation
2 Gear viewed from the
o N arrow A

13 O-ring =g *"°
14 Hexagonal bolt

& Impeller blind cover

3—26
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2)Check on the fresh water pump
The pump body of the fresh water pump and the
shaft bearing are press fitted together. If they are
defective, replace them together.

3 Thermostat

The thermostat holds the temperature of cooling
water (fresh water) constant at all times to prevent
the engine from being cooled excessively.

HINSHI H10-009

Valve opening | Full cpening ;
Part  No. temperature temperature Valve lift
129470-49801 90C 8 mm
3 — 27

(Componeuts of Fresh water pump)

4JH3 Series
(3) Servicing standards for sea water pump
S Standard Side clearance Limit
Impeller width 31.6~3.18 31.3
Wear plate thickness 2 1.8
0~0.3 0.8
Housing width 33.8~33.9 —
Side cover thickness 2 1.8
(4) Fresh water pump and thermostat
(DParticulars of fresh water pump
Thermostat — - Plate
i~ , Pulley - B
Pulley diameter {crank/pump) mm $132/120 shaft bearing | Gasket
Pump speed rpm 3250 — Impeller
< [~ Bypass
Capacity 2 /min 70 —1 s | A
mAq 4 2
Total head (Pa) (39200) 2
Flange
Pump body
Mechanical seal " To cylinder
- block
f lE = 0O-ring
Gasket

@— Packing
%}— Thermostat

Thermostat cover

Fresh water pump
body
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4JH3 Series

(5) Fresh water cooler
(DFresh water cooler

Sea water which flows in a tube cools the fresh water which flows outside the tube.
A integrated fresh water tank is provided under the tube to cool the exhaust manifold.

4JH3-TE

Fresh water inlet < (]

—I
1

Sea water inlet

Cooling pipe
Cverflow (to subtank])

Fresh water cooler

Pressure cap

Sea water outlet

W20

Sea water

Fresh water =>
=]

Cooling tube
Batfle plate
Fresh : e —
water inlet < I = e « Sea water inlet
£ T T «+ Sea water cutlet

Side caver = . T

) o ? } fc')i\ @_Jo
Exhaust gas © Fresh water == © Exhaust
¥ outlet S i : [c], ur J oullet
Fresh water tank
Exhaust manifold
Drain plug
4JH3-HTE, DTE
Sea water

3—28
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@Checking the fresh water path for water leakage
o Fill the fresh water tank and engine with fresh

water and attach the cap tester to the water \-
filter. . / )

® Inclease the pressure to 0.9 kgf/cm® (0.09
Mpa) by captester and check that the pressure

does not drop. o test
ap tester

WARNIN X
A {Checking fresh water system for water leakage)

Never remove the pressure cap while the
engine and freshwater tank are hot.
Otherwise, you will be burnt by hot water and

steam.

Water fillter

(3)Checking the pressure cap
Attach the pressure cap to the cap tester and
measure the pressure cap valve opening pressure
applying pressure to the pressure cap. If the mea-
sured valve opening pressure is out of 0.9+
0.15kg/cm?(0.09£0.015Mpa). Replace the pres-
sure cap. Pressure cap

[N OTICE] {Checking the pressure cap)

For the use of a cap tester, carefully read the
instruction manual for the cap tester.
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3.3.10 Fuel System

The fue! injection pump is VE typ (ZEXEL made).

[NOTICE]

The disassembly and adjustment of a fuel injection pump need expertise and facilities.
Make a request to ZEXEL service shop for them.

Fuel injection pump

VE type

Fuel feed pump

Vane type {(built-in}

Timer

Hydraulic (built-in)

(1) Fuel Injection pump
(DParticulars

Model

VE4/12F

Direction of rotation

Clockwise (viewed from the drive side)

Plunger diameter $12mm
Governor type All speed
Fuel feed type Vane

Timer advancing angle

2° 600 to 1500 rpm {pump speed)

Lubricating method

Fuel oil lubricating

Fuel cut method

1) Magnetic valve {normal open)

2) With a manual stop lever

Additional device

Boost compensator

Model notation

NP - VE 4 /12 F 1800 R NP1995

]

+—ZEXEL 1D

L Property No.

R : Clockwise
L : Counterclockwise

—Governor type
E : Electronic type
F : Mechanical type

LPlunger diameter (¢ )
L—Number of cylinders
L VE type tuel injection pump

3—30

L Maximum speed of governor control {rpm)

Direction of rotation of pump (viewed from the drive side)
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(2Fuel path diagram

Priming pump Overflow pipe

— ==
Overflow valve

Fuel fiiter Magnetic valve

Injection
nozzie

Drive shaft

Regulating valve

Plunger barrel

Feed pump

——

e

a) Fuel oil in the fuel tank is sucked by the feed pump built in the pump through the fuel filter
(with a built-in water separator which is located at the bottom) and sent to the fuel inlet of the
fuel injection pump.

b} There is an air breathe bolt on the side of the priming pump, and a sensor for detecting
collected water at the bottom of the fuel filter.

¢} The fuel oil sent to the fuel inlet is pressurized by the feed pump and supplied to the pump
chamber. The pressure of the fuel in the pump chamber is proportional to the pump speed.
However, if the specified pressure is exceeded, the regulating valve will return excessive fuel
to the suction side.

d) The fuel in the pump chamber is sent to the plunger through the fuel passage located in the
distributor head. The pressure of the fuel is then increased by the plunger and the fuel is sent
to the nozzle holder under pressure through the fuel injection pipe.

e) The overflow valve located on the top of the pump holds the fuel oil pressure in the pump
chamber constant and returns excessive fuel to the fuel tank.
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(3)Structure and working of injection pump

Governor spring
Flyweight tdling spring
Full load
——— adjusting screw
Contro! lever
Tension lever
Control lever shaft Governor lever assembly
Magnetic valve
Regulating valve l'
Plunger
= 2]
‘4 Ay Cutlet port
O e
= / et
Drive shaft ﬂ Delivery valve
Feed pump
Control sleeve
Drive gear .
Plunger spring
Cross coupling’ Cam disc
Plunger
Drive shaft

a) The drive shaft directly receives the engine
rotation by means of gears and transfers the
rotation to the cam disc through the cross
coupling. The positioning pin press-fitted to
the cam disc is also inserted in the groove
of the plunger flange, so that the plunger
and cam disc rotate in the same direction.
The cam disc has a face cam to reciprocate
by a specified cam lift on the roller of the
roller holder assembly.

Crosscoupling . qise  Magnetic valve

Distributor

Inlet port

sleeve
Plunger barrel

Delivery valve
Qutlet port’
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b) There are two plunger springs having setting forces on the outside of the plunger. They return
the plunger which is pushed up by the cam disc, in the descending process. That is, the
plunger rotates by means of the drive shaft and reciprocates by means of the cam disc.
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.

® Governor

(DThe 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 el o
with the fiyweight holder gear and speeds
up the drive shaft rotation to rotate the
ftyweight 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.

Control lever shaft

Governor
spring

Control lever
Retaining pin

Governor
lever
assembly

Flyweight /

Governor sleeve

Control sieeve

(2)The governor spring located at the top of it

is 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 fink 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.

Plunger

® Timer _ o Raller holder
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 /‘ig_

pump house is directly applied to the H 4
opposite side (high pressure side). The Roller hotder pin l(:g})J
position of the timer piston varies according ~ A\ AD Sy

2 ;L::/ \ pressure
to the relation between this fuel pressure R
and timer spring force and the roller holder

is rotated through the roller holder pin. Low
When the piston moves in the direction Pressure Timer spring

where the timer spring is shrunk, a lead of
angle takes place (the roller holder moves
in the reverse direction of rotation) to advance the injection timing. That is, the timer controls
the injection timing according to the fuel oil pressure in the pump house.
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@Boost compensator stopper (BCS : Boocon) (4JH3-DTE)

Boost pressure infet

Boocon
Diaphragm
Adjusting pin e +
T ,-,:i ;_;:_»' ‘
N gf“ Boocon spring
&
N . N
o =y I > I Connecting pin
K, j & = Boocon lever
Tension lever i - Supporting point A
o |==l WA P .
L Governor sprin
t
1
| WS o R Flywaight

S ( Plunger

Control sleeve

a) The boost compensator stopper (abbreviated to "boocon") is a device which increases the

b)

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.

¢) The tension lever in the injection pump is drawn to the right by the governor spring. This

d)

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.

For the boocon, the set value cannot be changed.

(Note) The description above is given based on the service manual issued by the Service
Department of ZEXEL.
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®Adjustment of fuel injection pump
¢ 4JH3-TE,HTE

Nozzle type ZEXEL 105780-0060 (NP-DNOSD1510)
é Nozzie opening pressure 133kgt/em? (13MPa)
:% Fuel injection pipe {outside diameter Xinside diameter-length} # 6X2-450mm
Fuel oil feed pressure 0.2kgficm? (0.02MPa)
Engine model Ununiformity
Pump speed (rpm) 4JH3-TE 4JH3-HTE
tem {mm?/st)
400 E— —_ ———
500 (43.244.5) (42.6+6.0) e
600 {42.414.5) (41.5%6.0) —
Full load injection quantity 900 (47.4%4.5) (51.314.5) _—
mm¥st 1350 (62.014.5) (71.614.5) —_—
1600 (66.51+4.5) (74.5£1.0) 6
o 1900 (66.04.5) (70.144.0) e
_§ 2150 7.0%45 6.0+45 I
é Idle injection quantity  mm3/st 350 12125 14.0£25 3
é—- Start injection quantity mm3/st 100 (85120) —_—
1050 — (0.8X0.4} E—
Timer stroke mm 1350 0.8+04 - o
1900 17154 —
. 1050 - 52404 -
Pressure in pump house {0.51+0.039)
vofiem* (MF&) 1350 (0.354509629) — -
Pump code I 129671-51900 | 129672-51900 E—

(Note) A numeric in parentheses is a reference value.

The disassembly and adjustment of a fuel injection pump need expertise and facilities. Make a request to ZEXEL
service shop for them.
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e 4JH-DTE
Nozzle type ZEXEL 105780-0060 (NP-DNOSD1510)
[2)
& | Nozzle opening pressure 133kgf/cm? (13MPa)
=
S | Fuel injection pipe (outside diameter x inside diameter-length} $6X2-450mm
Q
Fuel oil teed pressure 0.2kglicm? {0.02MPa)
Engine model
Pump speed | Boost pressure i Ununiformity
(romy} mmHg (kPa) 4JH3-DTE {mm?/st)
Item
400 0 (30.00 k) —
500 0 (34.8) —
950 0 (49.4) S
180+10
= + —
950 (BCS) (24.041.3) 58.61
Full load injection quantity N
950 (FULL) (6560?';103) 72.3%1 6
mm?¥/st S
O 50010
+ —_—
“‘3 1330 (66.7%1.3) (75.5%5}
5 50010
® - -+ -
% 1900 (66.7+1.3) (84.3+5)
3
=) 500+10
" +
<< 2150 (66.71.3) 11.2E5 4
idle injection quantity  mm?/st 338 0 202+25 3
Start injection quantity mm?¥st 100 0 (87.3%20) —
1050 — 0.8+0.4 —
Tirer stroke mm?/st
1900 — 17404 —
Pressure in pump house 1050 52104
kgt/cm? {Mpa} {0.51+0.04)
Pump code B 129698-51901 —_—

{Note)} A numeric in parentheses is a reference value.

The disassembly and adjustment of a fuel injection pump need expertise and facilities. Make a request to ZEXEL

service shop for them.
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®Fue! fiiter
® Particulars
i iat!
item Unit Specifications il H 5
Filtration i Filter bod
Paper element ‘ I y

method P j'r? . ﬂ,%-l, /

, Filtration : ‘ :

Fuel fitter | J a2 m? 0.24 T T . s iy
Filtration [ R \
accuracy H 15 ‘ ‘

. Discharge | cm*/st 15 :

Priming

PUTP | siroke mm 8 3 <
Alarm +

Water | capacity om’ 8010

P L
" Efement
=

Loosening the switch slackens the seal Le;%l alarm Drain groove

R at 23 mm

between the switch and element to iet water }

flow to the switch receiver for drainage from Water alarm switch

the drain groove.

{Fuel filter)
(JHandling of fuel system
® Air vent of fuel filter
Air vent location on fuel filter and priming priming pump &
Hand pum —
Pump (Hand pump) { pump) Air vent bolt

{Note) To drain water from the fuel fitter, loosen
the cup (switch) at the bottom of the fuel filter.
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(2) Fuel injection nozzle
(DNozzle specifications
Engine model
4JH3-TE, TCE 4JH3-HTE 4JH3-DTE
Item
Nozzle type YDLLA-P
Hole angle 150°
Number of nozzle holes
hole diameter (mm) 5-40.22 5-40.25 5-40.26
Injection nozzie opening
pressure 220+5kgf/cm? (21.57+0.49MPa)
Stamp No. 150P225JA0 150P255JB0 150P265JA0
Part code 129671-53001 129672-53000 129692-53000
Fuel injection nozzle stamp notation
_Y__ _D_I:E A - 150 P 244JD
t Design symbol
Size P
——— Nozzle size Size S
Hole angle
Nozzle setting angle on the cylinder head | Symbol A : Yes
No symbol : No
Type (DLL : Semi-long nozzle)

Maker (YANMAR)

Qil return pipe joint

Nozzle hoider

Stop plate

Nozzle valve

Nozzle body

Pressure adjusting shim

Nozzle spring

_.—--— Nozzle valve

L Nozzle body

Nozzle hole

A

Nozzle spring seat

Hole angle

(Nozzle cross section)
Nozzle

|
ﬁ_ Nozzle case nut
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@Adjustment of fuel injection nozzle and injection test

Tightening torque of nozzle 405
case nut 45 Tkghm
(width across flat of nut 15 mm)

a) Install the nozzle injection nozzle on a nozzle
tester and adjust the injection nozzle opening
pressure with the adjusting shim.

Injection nozzle 220 % 5kgl/cm?
opening pressure (21.58+0.49MPa)
~[NOTICE] \

¢ 0.1 mm increase or decrease in the adjust-

= ]
EHL] Nozzle tester

(Injection test}

ing shim thickness changes the pressure
by 19 kgf/cm? (186.4 N/cmj} or so.

S

b) Inject two or three times and increase the pressure gradually. Keep the pressure just
before the injection nozzle opening pressure of 20 kgf/cm*(1.96MPa) is reached for five

seconds and check that there is no drop of fuel oil from the injection nozzle.

¢) Operate the nozzle tester lever at the rate of once or twice a second to check that there is

no trouble with the injection.

(Condition of spray)

each nozzle hole

(Bad)

Uniform injection from ® Extreme difference in angle { § )
® Extreme difference in injection angle (a)
® Non-fine spray from the entire injection

® Dull injection
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(DlInstalling the fuel injection nozzle (Installation of fuel injection nozzle)
® Take care not to excessively tighten the nut for
the fuel injection nozzle.
Y
Tightening torque 0.7~0.9kgf*m (6.87~8.82N+m) X2
(No oil application)
Fuel injection nozzle
Insulating protector-“___e
Nozzle seat———————@\
(3) Procedures for adjusting the injection timing
) Check the match marks of th Pump bracket
a ec e match marks of the gear case Gear case flange

flange and fuel pump bracket.
b) Match the match mark of the fuel pump
bracket with that of the fuel pump mounting

flange.
— 4JH3-TE, TCE | 4JH3-HTE, DTE
Fuel injection . .
timing 13+1°(b.T.D.C) | 12+1°(b.T.D.C)

27

575

(Reference)
Special tool for measuring the plunger lift as the injection timing.
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3.3.11 Electrical Equipment
(1) Wiring Diagram

® 4JH3-TE, HTE, DTE {12V New B type)

color coding @ Eng. Stop Battery Switch ©
R | Red Sofenold S PO s
B | Black {VE pump} e e e — = :
W | White N ey P !
]
| DRt uiN D
ue re|LB} 0 |vG ' '
G | Green '
'
F 9'3”99 Starter = !
Lg| Light green aL |
Lb /| Light blue ' 1 !
Br | Brown GYIBR| B WBIYR| Y |WR|
P | Pink RBlawiBw ve|eB| G [GR
Gr| Gray 2 ;
Pu} Purple Details of coupler Details of coupler Details of coupler L]
{View from C—C) (View from B—6) (View from A—A) 1 L H—t_| o
CW Temn, Eng. Oil Pressute -
Starter Switch Swit(e:hmp Switch Alternator Earth Bolt
B
30 [AC[17|G1[G2[P1|P2|AR e
GLOW | O- O O o)
OFF | O 9
ON__| OO o0 w8
START| O+—1O ") —
(Sail Drive)
Tscho Sensor
Buzzer {CW.Temp. Sender) VB
Tacho With Buzzer S0P lum - 168 l
Hour Meter
! TR T 22 ol N
RW ‘
- GiB Stop Switch B
__l Fuse - L <3 <+ Fuel Filter Switch {Boost Sender) Eng. Oil F’ressure)
1 RG 3A R —A Sender
— R © L Starter Switch
3R
29 I [
1 RG, W L] L
Charge .LB ]I ]
Eng. Oil P v |
CW. Temp. WL (]
Sail Drive YG
Exhaust f’_ WG o i .
Wire Harness j—A
Fuel emp. (65 i GY

HINSHI H10-009

3R) GW

war

e — e — -
r 12V
Procured By Customer
m—  mm? Battery
14+2+3< m— mm?

(Cross sectional area)

|] 14+2+3<
|

4JH3 Series

Instrument panel
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B 12v__ |
WET ,  Procured By Customer N
® 4JH3-TE, HTE, DTE (New C type) | 14243< e ome | Oaten |
— 2
e 1 P1+243< 0w mm C? Q]
! ' | (Cross sectional area) i : |
] = I
: Buzzer Relay ! B Eng. Stop : Battery Switch @ m: !
- I
1 Tacho With Buzzer  Stop  Humi | Sclenold L T e P .
| (VE pump} T — e — —— - - |
| Hour Meter . ! - — -
i ” S [ " Option _! !
- >
: o RW — ' I : 1 ——— [$orC :
1 GrB Stop Switch 1 ) L= l |
i r J o @m WB¢ i i Air Heater i |
: AG 3a o T ! - - Relay = :
: - R — 12 Starter Swilch ! ! : Bl oy WB Starter = :
1 1 '
o e - o
I o G% . — [ ;| B
1 1
! FT1RG RBQQI * L : wi
h o—o- ’- Li : | £f
' u I
| i -
Charge LB 1} 8 L
1
t Eng. Oit P W a - ; 4 = =t | p—
1 p—" - . —_—
CW. Temp. — — i ‘ Eng. Oil Pressure
| WL C.W. Teme Switch .
! Sail Drive Ya — : : Switch Alternator Earth Balt
| L 5 | B{8 >
. L. I s e
H i + SN :
( | 1
|
: Fuelemp. (€] 4 ! 8
L I
: [ | :
1 . . ! !
X Instrument panel (No.2 station) Option ] :
l e
Lo e - | i )
________________________________________________ " EE - CW.Temp. Sender Tscho Sensor {Sail Drive)
Buzzer : ' ki l : YB
) St j —| 1
Eng, Qil CWTemp  Tacho With Buzzer op  lliumi ] B | b : AGB
p. Meter Meter Hour Meter I I'l Ly GR
! B
i
1
- - 1 GREE Iy ! : J éj
- Tl [ -
- =2 Stop Switch ":I:B-eﬁ—‘ ! 1 Eng. Oil Pressure
_‘ @“-\'-"E%r:tq———p , Sender
& + 1 ARG —A Fuel Filter Switch
— B H{._ Starter Switch : l I ! by
o J i R "
wa o ]
e L LR, il :
GB L8 Color coding .
r_AG aw = R - R | Red Starter Switch @ @
B | Black 30[AC[17]G1[G2|P1]PZ]AR (3L)
Charge LB J W | White GLOW]| O O
Eng. Qit P, v = Y | Yellow OFF O O
CW. Temp. WL m Bz:c L N L [ Blue ON o0 o0 1
Sail Drive e SiE G | Green START, Q=10 San® yw|wiwa] B
— — O | Orange RB(LB| O [YG
. p bt 1 0 -
| g Light green
Fuel Filter (5 GR 1 Wire Harness ~ Wire Harness lor 2 panel  |+—A Li| Light blue
Fuglemp. S —— ! (Option) ! Br | Brown =
— i I
- T R y P | Pink r1
Gr| Gray WB|YR| Y |WR|
Puj Furple YB|GB| G |GR

HINSHI HEG-008

Instrument panel
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¢ 4JH3-TE, HTE, DTE (12V B type)

HINSHI H10-004

4JH3 Series

e —
| 12v_ |
WEr ' Procured By Customer Bal !
atter
| 1+2+3< m—= mm? ! {
y 1+243< m— mm: L Q4 !
. |
' (Cross sectional area) ) X l
k
= Eng. Stop | Battery Switch ! 1
. ] ™ §
@@ Solenold L ity Sl A
@ (VE pump] :
- - t
Color coding [ Option |
1 1
R | Red LW ‘
B | Bfack — — ! :
W | White Y wijwa] B | = I
LB Start = 1
Y | Yellow A8 l 0¥ 3L L Starter Relay ‘ e t
L | Blue - -8 !
G | Green v &8 X
. — 1l
If) Orange Starter Switch L WL
g | Light green E
(bl Light bl 30 17|G1]G2 HBYR] ¥ WA . g
ight blue YB|GB| G |GR
Br| Bro GLOW O e [
L OFfF |0 iRs: —
- e H |
P | Pink ON  [on == : Al —
Gr| Gray START O o) o) Details of coupler C.W. Teme Switch EngSS:IICP':essure Earth Bolt
Pul Purple NIV T ST Alternator
& {View from A—A) a
R TR A Y&
o]
WB
1
(Sail Brive}
Tscho Sensor
. {CW. Temp. Sender} ‘e
Starter Switch Stop Switch l
GR W GR
Switeh (Lamp chk /lllumi } (Eng.Oil Pressure)
Sender
L]
O~} —J <
° |“A
S - x
Charge @ = —4 '
B
E :":[ JI
CFW. Temp. @FB_' mf2]o .
Gil Press g [ -
(Ej“g e ..
L% .
W
Water e $ ol ire Harness |4_ A
Proof & ME it
Buzzer Tacho Meter
instrument panel
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S e e —
R 2V |
® 4JH3-TE. HTE. DTE (12V C tvpe) I Opton I At B
' B 8 ! I 1+2+3< 25m—20mme ’
|1 5 L | 14+ 2+3< sm—domm? € =
" N e > |, 128 " }3: | (Cross sectional area) - : |
: : I U > l \ Battery Swilch : .
X 1 : Relay Eng. Stop ! | =y '
) ! . Solenold e I :
: : 28 1 1
i |
! : I\ |
I ) " 1 SorC !
) ) A , :
| =
' : Air Heater = [ & :
] 1 3 i
1 ' | Starter Relay) Starter = !
] i L 3w I_ - —_— - = J :
i | 3R |
i t Yw &B
( 1
i ﬂ 1 WL
1 ! I_,;
' |
1 ~ !
| Charge 5 E - LBy 1]
! I ms Reb—¢ | 4
5 n : = i e
f CFW. Temp. @Ej e - ; C.W. Tame Switch Eng. Oil Pressure
I e (eJne |: ot Switch Starter Earth Bolt
I o
1 z b X Bl B
1 Qit Press - Ye
] @E—@ L...] : 4 : =
t B E 1 i S |
I | Pl I 1
Wat =z Y 1 WB
: Pr?}(;r @W— e%00 #l :
t
; 1 1
! Buzzer Tacho Meter . i | EE ol
: Instrument panel (No.2 station) Option i ! 1 {Sail Drive)
o ! Tacho Meter
““““““““““““““““““““““““““““““ K ! . CW.Temp. Sender
I II Y8
1 ! I
: £ &
! ! | ! Color coding
I i R | Red 1
; | . B | Black ‘
§ e - | W | White Eng.s?il gressure
°° 1 |<—A Y Yellow ender
t ! [ : : | L | Blue
: ! ! | G | Green
Eng. Gil Pressure - O | Orange
Metar I_‘ I[: lé Lg | Light green @ @
wiL ‘ . ' Lb | Light blue (3L)
viG Br| Brown
L a . = P | Pink
I Gr | Gray 1
[_-_ Pu| Purple YWIWL WG| B
| ] | o RBILB| O [YG
® ® @ R NN
Water Cw Eng‘ Qi Charge T 1 f
( Proot ) Temp  Pressure arg Sop Sutc & | Wire Harness  Wire Harness for 2 pane! <A
i : {Option) : Starter Switch el
Fuse {3A) e i ! a0 [ac]+7|G1Ge WBIYR) Y IWR
Biw B/W
Buzzer Stop. pyra ;_(‘Lam 8§F 8-_0
o START] O &, O DCetails of coupler
Ilgj\;nintncahuon Instrument panel Buzzer {View from C—C)
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4JH3 Series

(2) Starter

For the starter disassembling and assembling procedures, refer to "Starter service manual”.

Specifications and service standards.

NINSHI 1110-004

item Unit 4JH3-TEHTE,DTE
Yanmar code — 171008-77010
Model (Hitach} — 5114-483
Nominal output kW 1.4
Direction of rotation (viewed from the pinion side) — Clockwise
Engagement method — Magnetic shift
o
_5 Terminal voltage/current V/A 12/100 ar less
© No load
= Starter speed rpm 4300 or more
[
2 Terminal voltage/current VIA 9.8/200
(7)) Load Py
Torque/starter speed o 0.45 (4.41)/1900
Clutch type — Qver running
Pinion shift voltage V) 8 or less
Pinion DP/Number of teeth — DP10/15
Mass kg(N) 5.0{49.05)
Spring lorce kgf(N) 1.84~2.24 {18.05~21.95)
Brush
Standard height/limit height mm 15/12
Magnetic switch resistance Series Cishunt C Q 0.26/0.59
Qutside diameter Standard/limit mm 30/29
m Commutator | Difference between maximum and minimum diameters | Standard/fimit mm 0.05/0.2
% Under cut depth Standardimit mm 0.5~0.8/0.2
°
=
‘3 Armature | Pinion side mm BB6903
8| shaft
E bearing
%) No. Rear cover side mm BB608
Pinion | pinion gear side mm BB6004
shaft
bearing
No. Rear side mm BB6904
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(3) Alternator
The alternator is a rotating-field type three-phase AC generator. The generated alternating current

is converted to a direct current through full-wave rectification with diodes and stored in a battery.
For the alternator disassembling and assembling procedures, refer to "Alternator service manual”.

Specifications and service standards

tem Unit —
Yanmar code — 129772-77200
Model (Hitachi) E— 155-20B
Nominal output V/IA 12/55
Rated speed pm 5000
Operating speed rpm 1000~8000
g Output current/Rated speed A/rpm 53/5000
'*5 Speed for 13.5 V rpm 1000 or less
§ Direction of rotation (viewed from the pulley side) — Clockwise
o
@ | Number of poles / earthpolarity — 12/negative-earth
Regulated voltage Vv 145103
Regulatar type E— IC
Belt type/pulley outside diameter —/mm A74
Pulley .
Pulley ratio — 2.2
Mass kg(N) 4.3(42.18)
Rotor coil Q 334
Resistance
Stator coil (1 phase) Q 0.077
(73
e "
= Spring force gf(N} 255~-345(2.50~-3.38)
© | Brush
S Standard height/limit height mm 16.0/9.0
@
g o Standard outside diameter/limit outside diameter mm 31.6/30.6
> Slip ring
o Run-out/limit mm 0.05/0.3
»
Shaf Front side Outside diameter/bearing | mm/— 40/6203 BM
aft
Rear side Outside diameter/bearing | mm/— 32/6101 SD
3—46
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3. Overhaul

3.3.12 Tourbocharger

(1} Particulars and structure

4JH3 Series

(DSpecifications @Components
Madel RHB52W (IHN

Spec. No. 9000IVP15NWTCW137

Turbine Radial flow type

Compressor Centrifugal type

Lubricating Engine system oil

Bearing Full floating

Cooling Fresh water cooling

Dry Mass 3.6kg (35.3)

(3)Sectional view and tightening torque

Qil inlet
@@ l ﬂ\ Air outlet
— @
Cooling

water inlet
-

-

=
=]

Componenis

Quantity

Tightening
torque
kgf-cm{N-cm)

Turbine shaft

Thrust bushing

QOil thrower

Compressor side seal ring (small)

Compressor side seal ring {large)

Turbine side seal ring

Shaft end nut/(left-hand thread)

20+2
(19619

Compressor impeller

Seal plate

Air inlet

Floating bearing

Thrust bearing

Compressor housing

Compressor side plate washer

ek e

Gas inlet t + l Oil outlet
Cooling water outlet

®Oe6 e

The mark ® shows
non-reusable part.

3 — 47
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Hexagon bolt with flange

[«2 30 I

48+5
{471+40)

Turbine housing

—

Thermal insufation plate

Turbine side plate washer

Hexagon bolt

|

285145
(2796+49)

Bearing housing

Retaining ring

TORXT screw bolt

TORXT screw bolt

AW W

Loctite

QR0 Q9 SeeRCo R 9@ eI

Liguid gasket

Threg-bond
1207




3. Overhaul 4JH3 Series

(2) Checking and servicing procedures

(I)Service interval

Item Check cycle
Check on the conditions of turbine shaft rotation Every 500 h
Check on play in the turbine shaft Every 1000 h
Overhaul Every 4000 h

@ Checking Procedures
" a) Check on the conditions of turbine shaft rotation

Check the conditions of turbine shaft rotation by listening to an abnormal sound during

rotation.

To make a check using a listening bar, strongly push the end of the bar against the
turbocharger case and gradually increase the engine speed.

In the event of trouble, a high-pitched sound will be produced every 2 to 3 seconds.

When such a phenomenon occurs, the bearing or turbine shaft may be defective. Replace

or overhaul the turbocharger.

b} Check on play in the turbine shaft

[

Dismount the turbocharger from the engine. Check end play and radial play in the turbine

shaft as shown below.
When the turbocharger is dismounted from the engine, be sure to block the oil inlet/outlet

with gummed cloth tape.

¢ End play in the turbine shaft

Magnet base

End play -
Service standard : 0.03 e
w008 | ‘ Movethe i
in
Wear limit : 0.09 mm direction & axa

Dial gauge

Turbine
housing

3—48
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3. Overhaul

4JH3 Series

® Radial play in the turbine shaft

Dial gauge

Magnet base

e

Move the turbine

Service standard : 0.08
l: to 0.06 mm:|

Wear limit : 0.17 mm

QOil inlet

(3 Cautions about assembly
a) Retaining ring 62
® |nstall the abutment as shown in the figure.
® Pyt the round ring surface on the metal side.
b) Seal ring on the turbine side ®
® Pyt the abutment on the oil inlet side.
c) Seal ring on the compressor side @, &
® |nsert the abutment as shown in the figure.

Oil inlet

=

45+

Viewed from the compressor side

3—49
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simultaneously in

shaft on the left
and right sides
the radial direction.

Turbine
housing

This is applied to one abutment only
that is located nearest the turbine side.

N

Align here.

Cil intet
/ :
=
w
™
o=
&
-- 2
— 5 £
Cutter groove E
-
@
z
2
>

L

All except the above one




3. Overhaul

4JH3 Series
(@Service Standards
(Unit: mm)
Check item Usable limit Remarks
Qutside diameter {A) of turbine shaft journal 7.98
Seal ring groove width (E) on turbine side 1.29
Turbine shaft | Seal ring groove width (G1) on compressor side 1.31
Seal ring groove width (G2) on compressor side 1.11
Turbine shaft run-out 0.011
Floating bearing inside diameter (C) 8.04
Bearing Floating bearing outside diameter (D) 12.31 I
Bearing case inside diameter (B) 12.42
) Thrust bearing width (J) 3.98
Thrust bearing| )
Distance (K) between thrust bearing grooves 4.07
Seal ring Turbine side (bearing housing) (F) 15.05
inserting Compressor side (seai piate} (H1) 12.45
area Compressor side (seal plate) (H2) 10.05
End play in the turbine shaft 0.09 Standard 0.03 to 0.08
Radiai play in the turbine shaft 0.17 Standard 0.08 t0 0.13

3 — 50(E)
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4. Troubleshooting

4. Troubleshooting

4fH3 Series.

Note: Since fuel injection pump disassembly and adjustment
requires special knowledge and equipment, please
contact ZEXEL service shop for the job.

4.1 Does not Start or Difficult to Start

(-1} Tighten. (li-1) Tighten. (Ili-1) Carry out sufficient (IV-1) Replace with a new part.
{I-2) Correct with sandpaper | {{l-2) Corrgct with sandpaper priming. (IV-2) Replace with a new part.
or replace. (I-3) Replace. (1-2) Readijust. {Iv-3) Replace with a new part.
5| (-3) Replace. (Il-4) Correct with sandpaper | (I1-3) Replace with a new part. | (1v-4) Replace with a new part.
B} (-4) Correct with sandpaper # 500 10 #600. (il-4) Add fuel to the tank. (IV-5) Readjust.
2 and apply grease. {l-5) Replace. {i11-5) Open the cock.
B | (-5 Correct. (11-6) Correct the under-cut | (111-6) Clean.
£1(0-6) Correct. or replace. {11i-7) Overhaul or replace with
O} (-7) Replace. ({1-7) Replace. a new part.
{II-8) Increase the cable size
or shorten.
{11-9) Charge.
r'y A Z
{} No engagement of pinion (I} Although engaged with ring gear, (lll) No tuel injection (IV) Failure of fuel Injection
gear no revolution of pinion gear valve
(1) Loose {1) Loose {1) Incomplete priming of (1} Faulty valve seat
terminal battery/ 1 (5) Open circuit of {uel system .
of battery/ slarter starter coil (2) Fuel shut-oft by faulty 5(2) Sticking of nozzle
engagei {5) Burr at gear terminal speed adjusting syatem (3) Worn nozzie
magne tooth li {2) Poer < " <
(2} Poor ) :(:Jor l(:.eara nee  contactof \£3} Clogged fuel inlet fiter \ {4) Clogged injection hote
conlac! between pinion engage (6) Worn rectifier \ J4) Low oil level of fuel tank [(5) Drap in injection pressure
of starting and ring gear magnet - 115) Closed cock o fuel tank
swilch 9.ge switch (7) Slippage of (5) Clos of fu
(3) Open coll oi {3) Worn brus starter/clutch (6) Clogged fuel pipe
: 8} Excessive resistance
i’;g:r?; (7) Bumnt starter  (4) 2":;”‘“ ) of cabie between | {7) Failure o fuel feed pump
_— beari
@) Unsmooth arnng surface of |, battery and starter
operation of rectifier {9) Insufficient
shifter t it
g <—————-—b\:1 oy capacty When does
m not start or
© difficult to
(1) Worn 1) Air leak from exhaust valve start
plunger (1) Deviated injection timing IEQ) No valve clearance (1) tmproper thickness of
{3) Sticking plunger of fuel injection pump L(S) Faulty gasket/packing gasket/packing
4] Blroken {4) Oi teak from {2) Loose fuel injection 14) Worn upper portion (2) Poor mounting of link or
gp‘:?ngge' derivery valve |, pipe joint ot cylinder liner lever of speed control
(5} Air invasion into (3) Broken fuel (5) Worn piston ring A system
the pump high-pressure pipe (—s—-——— (3) Stopping position of
6) Broken delivery {4) Air invasion into fuei ,(6) ficking piston ring speed controle handle
valve spring injection pipe ??) Insufficient tightening (4} Failure of engine starting
of head bolt system
(8) Broken valve spring ‘('5) Clogged intake or exhaust
pipe
{V) Failure of fuel injection {Wi) Failure in fuel infection (Vil} Compressed air leak {Vill) Others
pump system
+ —¥ o
(V-1) Replacemnger and (VI-1) Readjust. {VIi-1) Carry out lapping of (Vili-1) Replace with a part
barret with new ones, as | (vI-2) Tighten firmly. the valve and valve seat. of appropriate size.
YS a set. ) (V!_S) Rep'ace with a new pan_ (V“'2) Headiust. (V”I'Q) Rea.diust.
T | {V-2) Replace with a new pant. | v, g pyroe the air. (VII-3), (V1I-4) and (VII-5) (VIli-3) Move the speed control
o (V-3) Overhaul or replace with Replace with a new part. handle towards higher
B a new part. (VII-6)Overhaul or replace with speed.
5 {V-4) Carry out lapping of the a new part. (Vill-4) Inspect and conduct
O valve. {VII-7}Retighten set balts servicing.
(V-5) bleede the air. uniformly. (VHI-5) Clean.
(V-6) Replace with a new part. {V1i-8) Replace with a new part.
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Troubleshooting

4JH3 Series

2 Unsmooth Running

{I-1} Repiace with a new part. {H-1} Clean.
{I-2) Replace with a new part. {I-2) Replace with a new part.
5 (I1-3) Replace with a new part.
B (1l-4) Mount the pump correctly.
o {II-5) Replace with a new part.
‘g {-6} Replace with a new part.
5 (I1-7) Purge the air and conduct priming.
& (11-8) Repair.
(19} Readjust.
2+ 7 N
{l} Operation failure of injection valve {1} Uneven fuel injection quantities
(1) Nozzle operation failure (1) Faulty operation of fuel
—> pump plunger .\ (5} Glogged luet filter
——
{2) Broken valve spring 5 (2) Damaged fuel pump Plunger \ () Faulty operation of regulator valve
I(T) Air invasion into fuel injection system
(3) Broken plunger spring N \
{4} Incomplete mounting of fuel (8) Faulty operation of fuel feed pump
injection pump <
(9) Faulty operation of fuel injection pump
timer
[:}]
o Unsmooth
8 running
(1) Damaged governor bearing
] (1) Overioad operation
{3) Sticking governor sleeve <
{2) Faulty operation of gavernor
link N /
N 2 . .
(4) Fuel controle sleeve failure ,L} Maoving parts seizure
(3) Siippage of clutch
€
{11} Failure of governor {N) Others
~z ¥
g (iti-1) Replace with a new part, (IV-1) Reduce the load.
'§ {111-2) Repair. (IV-2) Disassemble, inspect and conduct servicing.
o {l1-3) Clean for smaooth movement. (tV-3) Inspect and repair.
§ {M1-4) Disassemble, wash and conduct good servicing.
5
(8]
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4, Troubleshooting

4JH3 Series
4.3 Sudden Engine Stop
{I-1) Add the fuel and conduct priming. {l-1) Replace with a new part.
c (I-2) Purge the air. {1I-2) Inspect and repair as needed.
21 (1-3) Drain water from drain cock and also from fuel pipe, and
& conduct priming.
2] 04) Inspect and repair as needed.
3| (-5) Replace with a new part.
=
S| (-8) Replace with a new part.
> >
I} No fuel feed (H} Faulty operation of governor
(1} Low fuel level in fuel tank
(3) Water invasion into fuel 1ank (1) Broken governor spring
(2) Air invasion into fued system ) (4) Fuel cock closas for reasons
or fuel injection pump < ]
>\ (5) Clogged fuel filter (2) Sticking governor sleave
(6) Broken fuel pipe
(7} Failure of fuel feed pump
@ Sudden
) stop of
Q engine
(1) Loose lubrication oil pressure adjust
valve N
{3) Leak from safety valve of lubrication gil pump
[(4) Failure of lubrication oil pump
{2} Clogged lubrication oil filter ,L{ {5) Aclivated low lubricant pressure relay e (1} Moving part saizure
[ {6) Activated over speed relay
/ (7) Activated shut-off water relay {2) Overheating caused by insufficient sea water
flowrate
<
(1} Activatad emergency stop system | Note (Iv) Others
(i11-1} Tighten adjust valve. (IV-1) Disassemble and repair, or replace with a new part.
(l1I-2) Clean. (1v-2) Overhaul sea water pump and check for clogged sea
%E) (111-3) Tighten safety valve. water path.
g (-4} Disassemble and repair, or replace with a new part.
% (l11-8) Return to the original operating condition.
g (-6} Return to the original operating condition.
S| (117} Return to the original operating condition.
Note: This section is not related to the engine.
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4. Troubleshooting

4JH3 Series
4.4 Poor Exhaust Gas Color

{I-1} Disassemble and correct, or replace with a new par. (-1} Replace with a new part,
- {I-2) Replace with a new part. {II-2) Replace with a new part,
L21(1-3) Disassemble and correct, or replace with a new part. {1-3) Readjust.
§ {I-4) Readjust. (I-4) Replace with a new part.
2] (1-5) Readijust. (-5} Clean.
Bl .
o
Q

» 5
{I} Fuel injection pump failure {Il} Fuel injection valve failure
{1) Faully operation of plunger (1) Ciogged injection nozzle - /
{2} Worn plunger {2) Sticking needla valve N /
(3} Faulty delivery valve {3) Drop in injection pressure .
(4) Uneven injecticn quantities (4) Poor atomization status .
{5) Improper injection timings (5) Carbon depaosit

3 Wrong
% exhaust
© gas color

(1) Clogged filter

{1) Overload operation

(2) Dirty compressor side

{2) Too high lubricant level

(3) Clogged turbine side

{4} Damaged bearing

{3} Accumulated carbon deposit
at intake/exhaust valve

{4) Dirty air cooler

(5) Poor fuel quality

(6) Clogged intake/exhaust valve

() Turbocharger failure {IV} Others
{(II-1) Clean. (IvV-1) Reduce the load.
c {I11-2} Clean. (V-2) Adjust the oil level appropriately.
2} (1-3) Clean. {IV-3) Clean.
§ {lll-4) Reptace with a new pari. {iV-4) Clean.
% (IV-5) Replace with good fuel oil.
2 (1v-6) Clean.
8
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4. Troubleshooting

4JH3 Series
4.5 Insufficient Output

(I-1) Replace with a new part. {lI-1) Replace with a new part. {Il-1) Replace with a new part.

{I-2) OQverhaul or replace with a new part. | {/i-2) Replace with a new part. {lll-2) Correct
< (1-3) Carry out lapping of the valve. {I1I-3) Replace with a new par.
':G; (I-4) Tighten firmly. (li-4) Tighten firmly.
o | (I-5) and (I-6) Readjust. {I-5) Replace with a new part.
'§ {I-7) Replace with a new part.
£1{1-8) Clean.
© {I-9) Repiace with a new part.

(1-10) Repair.

7 7 3
(1) Insufficient fuel supply () Insufficient injection by fuel (ll) Governor fallure
by fuel pump injection valve
{1) Worn plunger N . \ 1) Cloaged irfection hal
@) Sticking plunger <-‘6) Faulty position of governor lever (1) Clogged injection hale {1) Damaged governor

bearing

(2) Faully valve seat
{7} Clogged fuel filter

(3) Oil leak from ¢

delivery valve .
(@) Oil leak from fuel | (& Clogged fuel pips
injection pipe joint \\
>|| (9) Broken detivery valve spring

3) Sticki I
(3) Sticking nozzle (2) Improper length of

governor link

(4] Loose fuel injection pipe joint
Fa

- {5) Worn nozzle

(5) Faulty operation ol
regulator valve {10) Faulty fuel feed pump
a4

[

&

= Insufficient

© output

{1) Gas leak from
intake/exhaust
valve
(1) Clogged filter 51) Impraper fuel oil
{2) Too small ) 1(1) Teoo fast injection timing J¢——M—————
valve {3) Wom upper portion < — {2} Dirty compressor side (2) Clogged turbocharger
clearance of cylinder bore (2} Too slow injection liming & L3
> l {3) Clogged turbine nozzle (3) Slight burning of moving
{4) Worn piston ring < parts
_ , . , {4} Damaged bearing <
{5} Sticking piston ring {4) Low ceolant level
(5) Insufticient feed of
lubrication il
{IV) Compressed gas leak in (V) Improper fuel injection (V) Turbocharger failure (Vil) Others
the cylinder timing
—¥ 3 g
(IV-1) Conduct fitting of the {V-1} Retard the injection {VI-1) Clean. (VII-I)*'eplace with good fuel
valve. fiming. (Vi-2) Clean. oil.

§ | 0v-2) Readjust. (V-2) Advance the injection | (y|.3) Clean. {(ViI-2) Clean.

B (IV-3) Lap or replace with timing. {V|-4) Replace with a new part. | (V!I-3) Disassemble and

® new parts conduct servicing.

'§ (IV-4) Replace with new parts. {V1I-4) Inspect the sea water

5 | (Iv-5) Overhaul or replace with pump.

o a new part. (VII-5) Disassemble and clean
the tubrication oil pump
and fitter.
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4. Troubleshooting 4JH3 Series

4.6 Ununiformity Output for Each Cylinder

(I-1) Bleede the air.
c (I-2) Disassembie and clean.
21 (1-3) Replace with a new part.
§ (i-4} Repair or replace with a new part.
=1 (1-5) Replace with a new part.
(¥4 N
21 (-6} Overhaul or replace with 2 new part.
3 1{1-7) Disassemble and service, or replace with a new part.
.
(I} Uneven fuel Injection quantities
(1) Air invasion into fuel injection pumk
'\‘ (5) Damaged delivery valve gaskat
(2) Faulty operation of plunger
{6} Faulty operation of regulalor valve
{3) Broken plunger spring
{7) Faulty operation of fuel injection pump timer
(4) Faulty delivery valve
@ Ununiformity
2 output for each
o cylinder
(1} Cil leak from fuel injection system N
7 (4) Impraper injection timing
(2) Broken valve spring /
5) Clogged injecti |
(3) Uneven injection pressures af injection valves\/' ® 9gec [niection valve
{I) Failure of fuel injection nozzle
{I-1) Inspect and repair.
(I-2) Replace with a new part.
| =
S {I-3) Readjust.
@] (1-4) Readijust.
o
21 (-5} Clean.
G
£
S
o
4—6
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4. Troubleshooting

4JH3 Series

4.7 Knocking

{I-1) Adjust for higher injection pressure.

(1-2) Replace with a new part.

(1-3) Disassemble and carry out lapping.

{I-4) Disassemble and conduct servicing.

Corrective action

{(il-1) Repair
{1-2) Repair

y'y

{§) Fuel injection valve fatlure

{1) Drop in injection pressure

>

{3} Sticking nozzle

(2) Broken fuel valve spring

pa

{4} Poor atamization stalus

7Y

(It} Fuel injection pump failure

(1) Faully operation of fuel injection
pump limer

<

(2} Faulty operation of regulator valve

Cause

(1) Excessive delivery from fuel
injection pump

Knocking

{1} Insulfficient sea water flowrate
N

{4) Improper fuel oil
(2) Too large piston clearance

3 (5) Water invasian into fuel oil
{3) Too large bearing clearance /<
Y

{11) Excessive quantity of fuel is injected at a time

(6) Poor compression

<

{IV) Others

¥
{Ili-1) Readjust the fuel injection pump.

Corrective action

{IvV-1) R‘e‘[;lace the sea water pump impeller with new one.
{IV-2) Replace with a new part.

{IV-3} Replace with a new part.

{IV-4) Replace with good quality fuet.

(IV¥-5) Replace with good quality fuel.

(IV-6) Inspect and conduct servicing. (See section 5.5 (IV).)
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4. Troubleshooting

4JH3 Series

4.8 Trouble Related to Turbocharger

(1} Drop in intake pressure (1) Increased intake pressure

(-1} Clean. {i-1) Carry out remote of T/C (ill-1) Replace.
(1-2) Clean. {11-2) (iN-2) Replace.
s {i-3) Repair. (a) Inspect and adjust the injection (llI-3) Remove and repair or replace.
Bl0-4) Repair. fiming. (lil-4) Replace.
ol (-5 (b) Disassemble and inspect the {III-5) Replace.
% (a) Make thermal insulation of exhaust injection pump, and repair or (111-6) Tighten.
g pipe complete. replace faulty parts.
8 (b} Intake the air from outside the {c) Disassembie and inspect the
combustion chamber. injection valve, and repair or
{c) Clean intercooler replace faulty parts.
{I-3) Replace.
{I-6) Open the door or provide (Ii-4) Clean.
atmosphere intake duct. (1I-5) Reduce the load.
(-7, 8 and 9) Replace. (16) Replace.
{I-10, 11 and 12} Clean.
(I-13} Glean or change the piping.
(I-14) Replace.

{11} Abnormal vibration

(1) Dirty fiher

T (1)

{1) Exhaust gas leak

’\l, {9) Broken nozzle ring

Broken turbine impelier

{2} Dirty guide vane at
outlet of compressor

3

e

(2) Failure in fuel injection system

Y ey

Broken compressor impeller

{10} Dirty turbine impelier

Depgsit of axidized deposit
on turbine impeller

(4) Broken bearing
%-.—_—_..__

{5) Bent turbine shaft

(3) Leak from intake L \‘(3) Defarmed turbine nozzle @
- &

e ‘ (11)010 ed nozzle \4 Dirty turbine sid e
(4) Leak of exhaust gas : 99 (4) Dirty turbine side N
(5) High intake air - {12) Clogged exhaust pipe {5) Increase in load (over loading)

pd

lemperature > \‘(6) Wrong reading of pressure gage
(6) Drop in air pressure in \ {13} Too high back pressure \3
engine room R
(7) Broken seal fing \L(14) Wrang reading of pressure gage
-

(B) Broken turbine impeller

{6) Loose fixed parts
H—.—

S
@ Turbo-
= charger
© _{1) Damaged bearing (1) Gas invasion into (1) Uneven cylinder breakdown
[ @ Contact b : " bearing chamber combustion
ontact by revalving parts 1) Beari ;
[\(2) Clogged seal air path EE) Rapid change in load (1) Bearing seizure
(3} Dirty or carbon depaosit on {2) Water lsak from exhaust
turbine and compressor L (3} Damaged seal ring (3} Excessively dirty opening
(4) Invasion by foreign matter {4) Clogged pressure compressor side (3) Corrosion in compressor/
(at turbine entrance) batance path (4) Tao high intake air turbine impeller or
temperature bearing hausin
(5) Rapid change in load e < Chls
(surging)
V) Noise [V) Quick contamination of (V1) Pulsation of intake air (Vil) Others
lubrication oil pressure
{IV-1} Replace. {V-1) Repair. {VI-1) Adjust for uniform {VII-1)Replace.
(IV-2) Repair or replace. (V-2) Clean. combustion. (Vl--2)Replace.
§ {IV-3) Clean. {V-3) Replace. {V1-2) Operate correcily. {(VII-3)Increase the coolant
& | (Iv-4) Repair or replace. {V-4) Clean. (VI-3) Clean. temperature.
21 (tv-5) Stabilize the load or vi-4)
8 replace turbine nozzle. {a) Clean cooling fin.
S {b) Make thermal insulation
o of exhaust pipe
complete.
(¢} Provide the air from
outside of engine room
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4. Troubleshooting

4JH3 Series

4.9 Other Malfunctions

(IF1) Retighten bolts.
(-2} Retighten bolts.
{-3) Replace with a new part.

{I-4) Inspect the gear, and replace worn gear, shaft and/or
bushing with new ones.

Corrective action

{lI-1) Replace with a new part.

{I1-2) Check the sea water level.

{II-3) Disassemble and repair, or replace with a new part.
(-4} Tighten the adjust valve

{i-5) Replace the safety valve.

(1I-6) Replace the lubrication oil.

{1-7) Add oil.

(11-8) Replace with a new part.

A

(1} Noise generation

{1) Loose flywheel set bolts \
—

(2) Loose connecting rod balts \
S

{3) Warn crank pin metal \

{4) Poor engagermnent of gears \
—_—

rd

Cause

(1) Insufficient sea water flowrate

>

(2} Overloaded operation

{(11) Too high lubrication oil temperature

(1) Clogged lubrication oil filter

A

() Low lubrication oil pressure

{2 Too high lubrication oil temperature

rd

(4} Faulty operation of cil pump
pressure regulating valve

<

{5) Low viscosity of lubrication
oil in use

{3} Faifure of oil pump

(1) Insufficient sea water flowrate

<

(6) Insufficient lubrication oil
quantity

(7) Faulty pressure gage or
sender unit

Other
mal-
functlions

{2) Faulty thermostat

{3) Loose drive belt of fresh water pump, r
>

’L(4) Overoaded operation

{1V} Too high fresh water temperature

{I1-1}) Replace sea water pump impeller with new one.
(il-2) Decrease the load.

Corrective action

{(IvV-1) Replace sea water pump impeller with new one.
(IV-2) Replace with a new part.

{IV-3) Adjust the belt tension.

{IV-4) Decrease the load.

4 —9(E)
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5. Periodic Check List 4JH3 Series

5. Periodic Checking List

The periodic checking interval of the engine varies with the use, load, quality of fuel and lubricating
oil, and handling. Therefore, this section shows a general one.
OCheck @Rsplacement of part

Periodic checking
System . L Everyday
LA Checking/servicing item Every 250 Every 500 Every 1000
division ¢ checq(— P Every 50 hours hours hours hours
(1yr) (2yrs.) (4 yrs.)
Check and supply of fuel oil of the tank
Drain the fuel tank O
Fuel oil
Drain fuel filter O
Replace fuel filter element ®
Check the lube oil level
Replace the lube oil First @ Subsequent @
Lube oil -
Replace lube oil filter First @ Subsequent @
Wash of lube oil cooler @)
Check the marine gear oil level
Marine | Replace the marine gear oil First @ Next @ Subsequent @
gear oil | cean the strainer at the infet First @ Next @ Subsequent @
Clean the oil cooler O
. Check the cooling water and supply
Cooling
fresh Replace the fresh cooling water o
water
Clean and check cooling water paths @)
i Check the discharge of sea water
cooling
Sea Check the sea water pump impeller O
water
Clean and check cooling water paths O
Check and Replace fuel/cooling water hose O
Piping -
Replace mixing elbow O
Electrical | Check the alarm lamps and device
compone
nts Check and supply electrolyte O
Belt Alternator V belt O
Remotle Remote control handle actuation check/oiling
contro
handle | Adjusting control handle actuation position O
Wash turborcharger blower O
Intake/
exhaust | Adjust the intake/exhaust valve clearance @)
system
Lapping intake/exhaust valve O
Fuel Check and adjust the conditions of fuel injection O
injection | check and adjust the fuel injection timing e)

HINSHI H10-009
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6. Tool and Measuring Instrument

4JH3 Series
6. Tool and Measuring Instrument
(1) Tool
No. Tool name Tool size llfustration
1 | Valve stem seam insertion
tool (mm) dh. 1z |daFd, Il ds
i
g1 2| 23| 24| i d2 da | da | ds
Size |165| 20 |——| 80 | 16 | 12701 {——|—| 23 ﬂ;.
2
g3
fa
#* Prepared in the field
2 | Valve guide insertion tool
21 g2 di dz
22
Size 15 80 14 20
'R}
»
ar “ -
s# Prepared in the field
3 | Connecting rod bushing Size
insertion/remaoval tool Mode 41 £2 di da
- — s
aH3z1| 20 | 100 | 26293 | 20733 61
T.HT,DT —0.3 —0.3
series 20 100 28—0.6 3105
o g
% Prepared in the field
4 | Cam shaft bushing too!
(cam shaft bushing removal) £1 £2 d1 dz
- — 12
Size 18 70 | 45793 | 48202 e
6“
¥ Prepared in the field
5 | Timer removal tool Timer removal thread diameter : M24X1.5 Sleeve : 124311-92310
(4JH3Z1) Boit : 124311-92320
# Prepared in the field
6 | Fuel pump drive gear Fuel pump drive gear removal thread diameter
removal tool 2-M8 (PC #50)
(T,HT,DTseries)
#Prepared in the field
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6. Tool and Measuring Instrument

4JH3 Series
(2) Measuring instrument
No. Name Intended use lNustration

1 | Dial gauge Measures a bend in a shafl, surface distortion,

gap, etc.

¢ l@g/---—

2 | Testindicator Measures narrow or deep places which cannot be

measured with a dial gauge.

—)

3 | Magnetic stand When a dial gauge is used, this tool supports the

dial gauge at different angles for adjustments. j ‘f;
4 | Micrometer Measures the outside dimensions of a crank

shaft, piston, piston pin, etc. .
5 | Cylinder gauge Measures the inside diameters of a cylinder liner,

metal, etc.
6 | Calipers Measures various outside diameters, depth,

thickness, width, etc.
7 | Depth micrometer Measures depths such as valve sink.
8 | Square Measures a valve spring inclination, squareness

of parts, etc. I l

-

9 | V-shaped block Measures a bend in a shaft.
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6. Tool and Measuring Instrument 4JH3 Series

No. Name Intended use lNustration
10 | Torque wrench Tightens a bolt and nut to the specified torque.
2:
=l
11 | Thickness gauge Measures a valve clearance, ring and ring groove,
coupling clearance during installation, etc.
12 | Cap tester Checks the fresh water system for leakage.
13 | Battery coolant Checks the concentration of non-freezing solution and
tester charging of battery fluid. w
14 | Nozzle tester Check the spray from a fuel injection valve and injection
pressure. &
15 | Digital thermometer] Measures the temperature of each portion. U
LE".’-::TQJ
Detector
16 Contact type | Contacts the center hole of a rotation shaft and Y
measures the engine speed. O l,
Photoelectric | With a reflection mark put on the periphery of a Rotating portion
type rotating portion, measures the engine speed.
= |
5 |
£
2 Reflection mark
(8]
+ | Fuelinjection | Measures the engine speed irrespective of a rotating
pipe clamp shalt center and periphery of a rotating portion.
type :
e Fuel injection .
<0
6 —3(E)
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7. Service Specifications

4JH3 Series
7.1 Engine Adjusting Standards
(DEngine
Item Unit 4JH3-TE,TCE 4JH3-HTE,DTE Remarks
Top clearance mm 0.81+0.09 —
Valve clearance mm 0.21+0.05 Cold
Fuel injection timing g:;?é? (tg‘?r%%g Degree 13+£1 1241 Note 1
Fuel injection pressure kgticmz{MPa) 22015 (21.571+0.49) —
Fire order —— | 1—3—4—2—1 (No. 1 is on the flywheel side.)
Setting oil press kgticm?{MPa) 410.5 (0.391+0.05) 3600rpm
EE— Rake 0°
_— Rake 8°
lubricating oil Oil quantity 6.4/24 —_— Rake 0°
oil pan/eﬁeCﬁVG 4 52/24 —_— Rake 7°
—_ 64/24 Rake 0°
E— 52/24 Rake 7°
gﬁih water holding quantity Engine/sub- 2 6/0.8 2./0.8

Thermostat valve opening temperature/Full
open lift

At 76.5+1.5°C / 8 mm or more 90°C

Charging alarm

Off at 450 rpm or more of engine speed

Cooling water high

temperature alarm
Alarm lamp

Onat95 +2C.

Lubricating oil low pressure
alarm

On at 0.2 kgf/cm? (0.02 MPa)

Fuel filter water alarm

On at the water level of 23 mm (80cm?®) or more.

Note 1) The injection timing is for a plunger lift of 0.46 mm.
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7. Servicing Reference Value

4JH3 Series
7.2 Service Standards
- (DCylinder head
® Cylinder head
Check item Standard Limit Reference
Combustion surface distortion (mm) 0.05 or less 0.15 3.3.1(1)
Intake
Valve sink (mm) 0.4+0.1 1.5 3.3.1(3)
Exhaust
Intake 2.0 25
Valve seat width {mm)
Exhaust 1.3 1.8
Intake 120
Valve seat angle Degree
Exhaust a0
Qutside diameter 37.048~37.064 —_—
Intake 3.3.1(2)
Head inside diameter 37.000~37.016 E—
(mm)
Interference 0.032~0.064 —_—
Valve seat
Qutside diameter 31.548~31.564 e
Exhaust
Head inside diameter 31.500~31.516 —
(mm)
Interference 0.032~0.064 _—
Amaount of protrusion of valve guide mm 14.7~15.0 E— 3.3.1(3)
® Intake/exhaust valve and valve guide
Check item Standard Limit Reference
Intake 35x0.1 —_—
Valve outside diameter mm
Exhaust 30£0.1 —
Valve guide inside diameter 8.010~8.025 8.10
Intake  (mm) | Valve Stem diameter 7.960~7.975 7.90
Qil Clearance 0.035~0.065 0.20
Valve guide 3.3.1(3)
Valve guide inside diameter 8.015~8.030 8.10
Exhaust {(mm) | Valve stem diameter 7.055~7.070 7.90
Qil clearance 0.045~0.075 0.20
intake valve
Val (mm)
aive . .
margine Margine thickness 1.2 0.7 3.3.1(3)

Exhaust valve
(mm)
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7. Servicing Reference Value

4JH3 Series
® Valve actuation device
Check item Standard Limit Reference
Tappet hole diameter ~
(cylinder biock) 12.000 ~12.018 12.05
Tappet (mm) | Outside diameter 11.975 ~11.990 11.83 3.3.6(2)
Oil clearance 0.010 ~0.043 0.10
Rocker arm inside diameter 16.000 ~16.018 16.05
Rocker arm {mm) | Rocker arm shaft diameter 15.966 ~15.984 15.90 3.3.1(5)
Qil clearance 0.016 ~0.052 0.15
Free length 44.4 43
Valve spring {rmm) 3.3.1(4)
Inclination 1.9 2.2
Push rod (mm) | Run-out (TIR) 0.03 0.06 3.3.1(5)
(@Piston and piston ring
® Piston
Check item Standard Limit Reference
Diameter 83.917~83.947
L-mark 83.937~83.947
[ The measuring
. . position is 22 to 25 ) .
Piston diameter mm away from the ML-mark 83.832~~83.837 83.682 3.3.2(1}
skirt bottom. |
MS-mark 83.927~83.932
S-mark 83.917~83.927
Note) Measure in a direction at right angles to the piston pin (major axis).
Clearance between piston and cylinder 0.025~0.085 E—
[Measure in a direction at right angles to the piston pin. ] 0.053~0.113 _ 33.2(1)
Piston L ML MS S 3.3.3
Selection of piston and sylinder block \ /\ / \ /
Sylinder block L M S
Piston pin hole '
diameter (Piston) 28.000~28.009 28.05
: . Piston pin
Piston pin (mm) diameter 27.987~28.000 27.95 3.3.2(2)
Clearance 0~0.022 0.10
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7. Servicing Reference Value

4JH3 Series
® Piston ring
Top ring (keystone) | Ring groove width —— —
{mm)
Ring width — E—
Clearance — —
End gap 0.2~0.4 1.5
2nd ring {taper) Ring groove width 2.050~2.065 2.15
(mm)
Ring width 1.870~1.990 1.90
Piston ring 3.3.2(3)
Clearance 0.060~0.095 0.20
End gap 0.2~04 1.5
Qil ring (with coil) Ring groove width 4.020~4.035 4.15
{mm)
Ring width 3.970~3.990 3.90
Clearance 0.030~0.065 0.20
End gap 0.2~0.4 15
(3Cylinder block
¢ Cylinder block
Check item Standard Limit Reference
Bore diameter 84.00~84.03
L-mark 84.02~84.03
Cylinder bore (mm) 84.20
M-mark 84.01~84.02
— 3.3.3
S-mark 84.00~84.01
Circularity (mm) 0.01 or less 0.03
Cylindricity {mm) 0.01 or less 0.03
7—4
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7. Servicing Reference Value

4JH3 Series
(@Connecting rod
® Piston pin and bushing
Check item Standard Limit Reference
Thrust clearence (big end) 0.20~0.40 0.55
Bushing inside 28.025~28.038 26.05
diameter
Piston pin and bushing Piston pin diameter 27.987~28.000 2595 334
Oil clearance 0.025~0.051 0.07
Pin hole — 0.03/100 0.07/100
parallelism
(& Crankshaft
® Crank pin and Crank journal
Check item Standard Limit Reference
Crank shatt run-out (TIR} (mm) 0.02 0.03 3.2.5(1)
Crank pin (mm? | Crank pin diameter 47.952~47 962 47.87
Metal thickness 1.487~1.500 1.48 3.3.4(2)
QOil clearance 0.038~0.093 0.13
Crank Journal {mm) | Crank journal diameter 49 952~-49.962 49.93
Bearing thickness 1.987~2.000 1.98 3.3.5(1)
Qil clearance 0.038~0.093 0.13
¢ Thrust metal
Check item Reference value Lirnit Reference
Thrust clearance {mm) 0.09~0.27 0.33
3.3.5(1)
Thrust metal thickness {(mm) 1.93~1.98 —
7—5
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7. Servicing Reference Value

4JH3 Series
(®Camshaft and gear train
® Camshaft
Check item Standard Limit Reference
Thrust clearance (mm) 0.05~0.20 0.25
Intake 38.696~38.704 384
Camlobe height {mm)
Exhaust 38.896~38.504 38.6
Bearing inside diameter 44.990~45.028 45.05
Gearside  (mm) | Camshaft diameter 44.925~44.950 44.85
Qil clearance 0.04~0.103 0.2¢
3.3.6(1)
Camshaft hole diameter 45.000~45.025 45.03
Camshaft bearing | MoPOINt (1 p‘?m 1wy | Camshaft diameter 44.925~44.950 44.85
Oil clearance 0.05~0.100 0.18
Camshaft hole diameter 45.000~45.025 45.03
fg:’_gee‘ Si9e | Camshaft diameter 44.925~44950 | 4585
Oil clearance 0.05~0.100 0.18
® [dler gear shaft and bushing
Check item Standard Limit Reference
Thrust clearance (mm) 0.1~0.3 0.4
Bushing inside diameter 46.000~46.025 46.05
ldler gear shaft and bushing  (mm) 3.3.7(2)
Shatt diameter 45.950~45.975 45.90
Oil clearance 0.025~0.075 0.15
¢ Backlash between gears
Check item Standard Limit Reference
® Crank gear - idle gear {mm}
® |dle gear - fuel injection pump gear 0.04~0.12
¢ [die gear - cam gear
0.2 3.3.7(1)
Crank gear - Lubricating oil pump gear (mm) 0.11~0.19
Cam gear - Sea water pump gear (mm) 0.04~0.12
7—6
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7. Service Specifications

4JH3 Series
DLubricating oil pump
Check item Standard Limit Reference
Ciearance between driven rotor and pump casing (mm) 0.10~0.17 0.25
Clearance between driven rotor and drive rotor (mm) 0.05~0.11 0.15 3.3.8(2)
Rotor side clearane (mm) 0.03~0.09 0.13
(®Sea water pump
Standard Side clearance Limit Reference
Impeller width {mm) 31.6~3.18 31.3
Wear plate thickness (mm) 1.8
0~0.3 0.8 3.3.9(2)
Housing width (mm) 33.8~33.9 —
Side cover width (mm) 1.8
®Nut and bolt tightening torque
® For majour nut and bolt
: . ; Width across |~ P
) . Thread diameter Tightening torque Oil application
Tightening parts Xpitch (mm) kgf *m (N+m) (rf‘l,.?‘t]) (Note)
Cylinder head bolt M10X1.25 9.3+0.3 (91.23+294) 14
Connecting rod bolt M9X1.0 50195 (49_05"'3-90) 13
Flywheel bolt M10X1.25 85185 (83_3g+g-9°) 17 Yes
Main bearing cap bolt M12X1.25 11£0.5 (107.9+4.90) 17
Crank shaft V pulley boit M14X1.5 1240.5 (117.6714.90) 19
Fuel injection nozzle mounting nut M6X1.0 0.7~0.9 (6.87~8.83) 10
No
Nozzle case nut Special thread 4195 (39,24+3-9°) 15
Fuel injection pump drive gear nut Mi14X1.5 6.5+0.5 (63.77+4.90) 19
Idle gear shatft boit M8X1.25 3.81+0.2 (37.281+1.96) 12
Exhaust manifold mounting bolt M8X1.25 3.81+0.2 (37.2811.96) 12 v
es
Viscous damper mounting bolt M8X1.25 2.610.2 (25.51+1.96) 12
Alternator mounting bolt M8X1.25 3.81+0.3 (37.28+2.94) 12
Output shaft coupling bolt (reamer) M10X1.5 5+0.5 (49.05%4.90) 14

(Note) Whether to apply oil to threaded portion and seat
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7. Lubricating oil pump

4JH3 Series

® For general

Name Thread diameter Tig‘:xgtir:‘i}n&t-{:;?ue Name Thread diameter Tigg ﬁ::]:n(gNt't:‘:?ue
Me X1 1.1 (10.79) 1/8 1.0
MBX1.25 2.6 (25.51) 1/4 2.0
He"?%")" bolt M10X1.5 5.0 (49.05) PTele 38 3.0
Hexagon nut M12X1.75 9 (88.29) 12 6.0
M14X2 14 (137.34) M8 1.5
(note) Mi6X2 23 (225.63) M12 3.0
Ball joint balt
Mi4 45
M186 5.5
(Note) 80 % for Al material of instaiiation side
7 — 8(E)
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8. Gauge Board (Option)

4JH3 Series

8. Instrument Panel (Option)

® New B Type (129574-91130)

305
. 142.5 , 6—¢65 142.5 ,
N 7 \— |
O O O
- BUZZER ILLUML )
STGP ON
£
BATTERY
CHARGE @
“Tewe SET _ OFF
LUB.OIL 8 3
@
PRESS. ENGINE HOURS ]
RV AN
cLow %¢F on
Elﬁ S TART
FUEL @
EMPTY
Ne——— YANMAR
\. e
O O O |—
\. _
® New C Type (129574-91160)
400 .
if 180 ‘ /6—@6.5 190 .
@ g ol —
[ BUZZER  ILLUML [ )
ENGINE HOURS 8 8
- RBA — -
B%“:‘R\‘ C.%[KE;;ER';L,
i [ ]
O O O J
8§—1
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3. IR E

4JH3 Series
®B Type (124411-91190)
128 |
—¢53 O
O |—
\\
cw. |llo
Temp| PRESS }C“RGE
CHECK ofF
™ (WO
@ oFF, G oo
[&)

v

ILLUMINATION >

ﬁ

/_\
O
N
WATER - PROOF CAP
¢ C Type (129470-91100)
336

T 4—¢7 312 j

\\
YANMAR O (—
5
x100RPM ?f L
amaus aLow 6" on
HOUR METER
 E—

Q
START
7Y - 2!— w7 lﬂlﬂ
HQ FUSE

NIPFON SEIKI
JAPAN
29— ZAvF
OFF OFF STAR SWFFCH
O BUZZER STOP ILLUMINATION ) O
L @ J
WATER - PROOF CAP
8 — 2(E)

HINSHI H10-009



YANMAR MARINE DIESEL ENGINE

mopEL 4JH3-TE/TCE/HTE/DTE
SERVICE MANUAL

PUBLICATION NO. HINSHI-H10-009
First Edition: August 1998

YANMAR DIESEL ENGINE CO., LTD.

Published by: Quality Assurance Dept.
Power System Operations Div.

Editedby:  YANMAR TECHNICAL SERVICE CO.,LTD
Finished by: Nakagawa Kamiso Inc.

All Right Reserved Copyright © 1998




YANMAR DIESEL AMERICA CORP.

951 CORPORATE GROVE DRIVE, BUFFALO GROVE, IL 60089-4508, U.S.A.
TEL : 1-847-541-1900
FAX : 1-847-541-2161

YANMAR EUROPE B.V.

BRUGPLEIN 11, 1332 BS ALMERE-DE VAART, THE NETHERLANDS P.O. BOX 30112,1303
TEL : 31-36-5493200
FAX : 31-36-5493209

YANMAR ASIA (SINGAPORE) CORPORATION PTE LTD.
4 TUAS LANE. SHINGAPORE 638613

TEL : 65-861-3855

FAX @ 65-862-5195

YANMAR DIESEL ENGINE CO., LTD.
OVERSEAS OPERATIONS DIVISION
1-32, CHAYAMACHI, KITA-KU, OSAKA 530-8311, JAPAN
TEL : 81-6-6376-6411
FAX : 81-6-6377-1242

48¥ YANMAR DIESEL ENGINE CO.LTD.

HEAD OFFICE

1-32, CHAYAMACHI, KITA-KU, OSAKA 530-8311, JAPAN
TEL : 81-6376-6238
FAX : 81-6373-1124

Printed in Japan
HINSHI-H10-009



	COVER
	COVER

	History of Revision
	FOREWORD
	CONTENTS
	1. To Perform Service Safely 
	 1.1 Warning Symbols
	 1.2 Safety Precautions
	 1.3 Location of Product Safety Labels

	2. General Description
	 2.1 Principal Particulars
	 2.2 Appearance and Names of Parts
	 2.3 Cross-sectional Drawing
	 2.4 Piping Diagram
	 2.5 Performance Curves
	 2.6 Front Power Take-off
	 2.7 Fuel Oil
	 2.8 Lube Oil
	 2.9 Cooling Water

	3. Overhaul
	 3.1 Operating Cautions
	 3.2 Overhaul Preparations
	 3.3 Overhaul
	 3.3.1 Cylinder Head
	 (1) Combustion surface
	 (2) Valve seat
	 (3) Suction/exhaust valve and valve guide
	 (4) Valve spring
	 (5) Valve arm and push rod
	 (6) Installing the cylinder head

	 3.3.2 Piston
	 (1) Piston
	 (2) Piston Pin
	 (3) Piston ring

	 3.3.3 Cylinder Block
	 3.3.4 Connecting Rod
	 (1) Connecting rod
	 (2) Crank pin metal
	 (3) Piston pin bushing
	 (4) Assembling piston and connecting rod

	 3.3.5 Crankshaft and Main Bearning
	 (1) Crankshaft
	 (2) Main bearing

	 3.3.6 Camshaft and Tappet
	 (1) Camshaft
	 (2) Tappet

	 3.3.7 Gear Train
	 (1) Check on gears
	 (2) Idler gear

	 3.3.8 Lubrication System
	 (1) Lubricating oil path diagram
	 (2) Lubricating oil pump
	 (3) Pressure regulating valve and lubricating oil filter
	 (4) Lubricating oil cooler
	 (5) Piston cooling oil nozzle

	 3.3.9 Cooling Water System 
	 (1) Cooling water system
	 (2) Sea water pump
	 (3) Servicing standards for sea water pump
	 (4) Fresh water pump and thermostat
	 (5) Fresh water cooler

	 3.3.10 Fuel System
	 (1) Fuel Injection Pump
	 (2) Fuel Injection Nozzle
	 (3) Procedures for adjusting the injection timing

	 3.3.11 Electrical Equipment
	 (1) Wiring Diagram
	 (2) Starter
	 (3) Alternator

	 3.3.12 Turbocharger
	 (1) Particulars and structure
	 (2) Checking and servicing procedures


	4. Troubleshooting
	 4.1 Does not Start or Difficult to Start
	 4.2 Unsmooth Revolution
	 4.3 Sudden Engine Stop
	 4.4 Poor Exhaust Gas Color
	 4.5 Insufficient Output
	 4.6 Uneven Cylinder Outputs
	 4.7 Knocking
	 4.8 Trouble with Breakdown
	 4.9 Other Malfunctions

	5. Periodic Checking List
	6. Tool and Measuring Instrument
	 (1) Tool
	 (2) Measuring instrument

	7. Service Specifications
	 7.1 Engine adjusting standards
	 7.2 Service Standards

	8. Instrument Panel(Option)
	COLOPHON
	BACK COVER

