


FOREWORD

This service manual describes the construction and functions of the major parts of the 3JH2-E, 3JH2-
BE, 3JH2-TE, 3JH2-TBE, 3JH25A, 3JH30A engine and iflustrates the disassembly and assembly
procedures (standard servicing procedures) necessary for maintaining and servicing the engine.
Pilease read this rmanual carefully so that you are completely famitiar with the construction and function
of each part before you start actual servicing work.

The construction and servicing procedures described in this manual may be slightly modified for the
improvement of quality and performance without prior notice. Flease do not hesitate to contact us if
you have any queries or suggestions,

Keep this manual at & specified location to allow reference by the maintenance personnel

The SI unit system is employed throughout this manual. The numerics within parentheses { ) show
values represented in conventional unit (for reference).

Prepare before you work !

For accurate and efficient service work, check and prepare the following:

1 Check the customer's service ledger
1) When was the machine last serviced?
2) How many months or hours has the machine been used since the previcus servicing?
3) What was the previous trouble, and what parts were replaced?
4) Which parts should you replace this time?

2 Prepare the parts
Check the stock of parts which are needed for servicing,

3 Prepare the recording forms such as check sheets, parts measurement record sheet and
operation test record sheet.

4 Prepare the servicing measurement tools, containers, etc.

Marine Propulsion Engine
SERVICE MANUAL Model : 3JH2-E, 3JHZ-BE, 3JHZ-TE, Code No. 0BJH2-GO0100
3JH2-TBE, 3JH25A, 3JH304A




Publication No.

OBJH2-G00100 (Old: ADA1015)

History of Revision

Page No

Manual Name

Service Manual for Marine Diesel Engine

Engine Model : 3JH2 series
Number of | Date of Reason for : - Gorrection tem | Gorrected
revision revision correction Outline of correction No. (page) by
1st Apr. 2001 |+ Crank shaft + Add the standard V-pulley 10-32 Quality
V-pulley bolt {matarial: casting iron) tightening Assurance
tightening torque { torque and general use nuts & boits Dept.
tightaning torque.
» Glutch lever
control cable * Add the tighiening torque of nut for 8-3
connection. the remote control cable connection of
clutch shifting lever.
¢ Injection timing changed. 1-3, 10-31
2nd Feb. 2003 [+ Add » Add the Exterior Views 1-2-1, 1-2-2 Quality
the model » Add the Specifications 1-3-1, 1-4-1 Assurance
3JH25A & + Add the Engine Oulline 1-8-1 Dept.
SJH30A + Add the Performance Curves 1-11-1, 1-11-2
» Add the Piping Diagrams 1-14-1
s Add the Fuel Injection Pump Service | 3-1-1
Data
» Add the Intake and Exhaust System 4-1-1
figure
* Add the Lubrication System figure 5-2-1
« Add the Lube Qil Filter figure 5-6-1
» Add the Sea watet line figure 8-3-1
» Add the Marine Gear Models KM3P1, |7-28 ~ 7-56
KM3P3, KM35P1
» Add the Wiring diagrams 9-4-1
3rd July. 2008 [+ Ghangs Part No. | » Old: AGA1015 = New: 0BJH2-G00100 Marine
Cperations
» Add » Add Keel! Cooler Specification 1-2-3, 1-3-1, Dept,
Keel Cooler 1-8-2, 1-14-2,
Specification for 4-1-1, 6-1,
modal 3JH25A §-3-1, 8-5,
and 3JH30A 6-7, 10-27-1,
10-31, 10-31-1,
10-38-1, 10-33-2,
10-34 ~ 10-47

Primed inJupn

OBIH -GOOI0_0807







CONTENTS

CHAPTER 1 GENERAL
TExlerorViews. ..o o v e 101

2.8pecifications ... ... oo 1-3
3 EngineCulline .. ... e 1-5
4. Performance Curves. . . ... . ... .. oo i 1-10
5 PipingDiagrams. . . ... ... ... .. e 1-12

CHAPTER 2 BASIC ENGINE PARTS

1.0viInderBlook . o e e 2-1

2.C¢inderHead. .. . ... . e 2-4

3. PistonsandPiston Pins . ... ... ... .. .. e 2-11
4. ConnectingPRod. ........ ... ool 2-18
5. Crankshaft and Main Bearing. ....... ... ... ... .... 2-18
6. Camshaftand Tappets . ... ... ... ... . ... ... ... 221
T.Timing Gear. ... ... o e 224
. FlywheelandHousing . ............ ... ... ... .... 2-28

CHAPTER 3 FUEL INJECTION EQUIPMENT

1. Fuel Injection Pump ServiceData ... . ....... ... ... 21
ZLGAVBIMOL . e e 3-2
3. Disassembly, Reassembly and Inspaction
of Fuel InjectionPump. . ... ... .. .. o oL 3-11
4. Adiustment of Fuei injection Pump and Govemnor . .. ... .. 321
S FuBl Feed PUMD. .. e e e 32T
6. Fual Injection MNozzle .. ... ... ... ... ... .. .. .... 3-29
T.Houbleshooting .o v i e 3-33
B T00lE. e e e e 3-35
g.Fuel Filter. .. ... ... . 3-37
10, Fuel Tank {Optional). . .. ... oo i s 338

CHAPTER 4 INTAKE AND EXHAUST SYSTEM

1. intake and Exhaust System . ... ... .. oo s 4-1
2. Tubosharger ... . e e 4-3
BMiKing Blhow ... oo e e 4-17

CHAPTER 5 LUBRICATION SYSTEM

1. Lubneation System. ... .. Ll 5-1
2.hube Qi PUmMP .. e e 5-3
S.LubeQilFilter. .. ..o e 58
4.Qil Pressure Controt Valve. . ........................ 58
S hubeQilCooler .. .o e 5-9
6. PistonCoclingNozzle ... ........ ... ... ... L. 5-10
7. Rotary Waste Oif Pump (Optienaly. ... ................ 5-11

CHAPTER 6 COOLING WATER SYSTEM

1.CoolingWaterSystern . ... . ........ ... ... . ... . ... 8-1
2.8eaWater PUMD . o e s &4
SoFreshWaterPump . ... ... . e e &-7
4. HeatExchanger. . ....... oo i e 8-10
5.Pressure Capand SubTank. ........ ... ... ... ..., 812
6. Thermostal, . ....... .o i o B4
7. Kingston Cock (Ophonal) .. ... ... ... ... .. 8-16
8. Sea Water Filter (Optionaly. . ... ... ... ... ... ..... 8-17
9. Bilge Pump and Bilge Stramner (Optional). . . ... ... . ... 8-18
Primed inJupn

OBIH -GOOI0_0807

CHAPTER 7 REDUCTION AND REVERSING GEAR

Marine Gear Models KM3A
1.Construchion. . ... .. . e s 71
2 ShifingDevice . ... ... . s 7-7
3. Inspectonand Servicing . ........ ... ...l 7-12
4 Disassambly. . . ... ... 7-20
B Reassembly . .. ... . . 7-28
Marine Gear Modeils KM321, KM3P3, KM35P1
1.CoNSIUCHON. . ... .. . s 729
2 ShifingDevice .. .. ... ... . e 7735
3. Inspectionand Servicing . ........ ... i e 7-4Q
4 Disassembly. . ... o e e 7-48
S Reassembly ... ..... ... ... .. .o 7-53

CHAFTER &8 REMOTE CONTROL

1.Remote Confrol Systam. .. ... ... ... ... ...... 81
2. Remote Controf Instaliation . .. ... ... ... ... ...... 82
3. Remote Controd Inspection. .. ..o v v o i 85
4, Remote Controd Adjustment. . ... ... ... a0 8-5

CHAPTER 9 ELECTRICAL SYSTEM

1.Blectrical System .. . ... ... ... 9-1
2 Bty e e e s 2-5
3. StarterMotor . ... e 9-8
4, AHemalor i s e e S24
B.lmstrumentPanel ...... . ... . o i 9-34
8 Wamning Devices .. ... o o i e e 9-36
7. AirHeater(Optonal} ........... .. ... oot 9-39
2, Electric Type Engine Stopping Device (Optional). . ....... 9-40
g Tachometer. .. ... s 9-42
10. Atternator 12W/80A (Optional) . ... ... .. ... ... ... 9-48

CHAPTER 10 DISASSEMBLY AND REASSEMBLY

1. Disassembly and Reassembly Precautions. .. ... ....... 10-1
2, Dizsassembly and Reassembly Teols . ...... ... o 00 19-2
3. Disassembly and Feassembly. . ... ... .. ... .. .. 10-9
4, Bolthuwt Tightenimg Torque ... .. oo a0 1032
5 Testrunning. . ... ... e 10-33

&. Typicat Davices for 3JH25/30A (Kest Cooling System) . .. .10-35



Primed inJapan
AOL 0} 5 ISP

CHAPTER 1

GENERAL

1. ExtenorViews. . ... .. ... e 1-1
Zo8pecifications. . ... .. e e 1-3
S ERgneOUtine . ... ... e 1-5
4 Performance CUIVES. ... ..o v o e 1710
S PipingDimgrams. ... ... oo e 1-12



Chapter I General
i Exterior Views

3JH 2 Series
| ] | ]
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1-1. 3JH2E
Intgke manifold Dipstick Governor
Breather pipe — Fuel filter
—_ i p
NGl ——
WS
' c:i,l ar Frash water pump
Intake silencer ' \ L : -.&b
) N2 (e |
. 2 ' Fuel injeoti
Mixing elbow . \ h _']"}’To . i_,_F\a" :\\ s uel injection pump
A =
\ 1'_‘ 145 B f..,, _j,“\ _Zhy—Oil filler cap
il coolar—"" 7 S

Regulater leval

Shift lever

Fuel feed pump

Fresh water drain cock Qil filter

Oil pressura sander

ill frech .
Filler cep(fresh water) Heat exchanger Exhaugt manifold

= I Fresh water drain gock

\
v

Mixing elbow

g
unmifqn,
¥

Sea water drain cock

5> ;
T, e f 4
WA Tachometer sender

L= Y\ ster N SR

il
~u1

Alternator £

<
=
]
=4
[+]
-~
-
3
=]
=
=
@
g
o
=]
-

Sea water pump

Qutput shaft

Starter moter

Marino gearbox

Primed inJapan 1-1
AOL 0} 5 ISP



Chapter 1 Generadl

1. Exierior Views
3JH?2 Series

1-2. 3JH2-TE
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Chapter I General

i Exterior Views SJE? Sert
JH 2 Serdes
1-3 3JHZ25A/30A
) Fuel injection pump
1-3.1 Sea watar - Fresh watar Cooling System Mist separator
Fusl filter

Air intake manifold

+ Operating side

Seawater pump

Torque limiter
Dipstick {Marine gear side} Lube filter
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Alternator Mixing elbow
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Chapter 1 Generadl
1. Exierior Views

3JH2 Series
With KM3P1/ KM35P1
Fusl injection pump
e Operating side Mist separator .
Air intake manifold Fuel filter

KM3P1

KM35P1

Bipstick {Matine gear side) Lube filter
Bipstick {Engine side} Fuel priming pump

® Non-Operating side Fresh water tank

Exhaust manifold
Mixing elbow

Pressure cap

Alternator
Fresh water pump

Seawater pump Starting motor Marine gear handie
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Chapter I General
1. Exterior Views
3.JH? Series

1-3.2 Keel Cooling System

» Operating side

Mist separator Air intake manifoid Fuelinjection pump

Fuet Filter

KM3P3
Fuel priming pump

Lube filter

Dipstick {Marine gear side) Dipstick (Engine side) Hlamiasgni

» Non-Operating side

Pressure cap Fresh water tank Elbow

Alternator Exhaust manifold

Seawater pump

Marine gear handle

Startlng motor iiasla Gulk
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Chapter I General
2. Specifications

2. Specifications

2-1 Engine

3.JH? Series

Model 3JH2-(B}E 3MHZ-T(B)E
Type Vertical 4-cycle water cooled diese! enging
Combustion systarm Direct injaction
Aspiration Mormal aspiration Exhaust gas turbacharger
Nurmber of cylinders 3
Bore x stroke mm{in.) 82 x 86 (3.23 x 3.39)
Displacement 4(cu.in.} 1.303 (83.17)
kw/rpm 28.5/3600 35.0/3600
Onehourrating | CPuverankshaft speed | ipjpm) (38.7/3600) (47.6/3600)
output Brake mean effective kofiem? 597 8.62
(DINGZ708) speed {m./in3) (99.113) {122.576)
hesl autput
(fyw put) Piston spead misec.{ft./sec.) 10.2
kw/rpm 25.7/3400 31.6/3400
Cantinuous rating Outpulicranishafl s (HP/rpm) (34.9/3400) (49.0/3400)
outpot Brake mean effective kglicm? £.80 835
{DINGZT0A) speed {Ib./in2) (96,806} (118.737)
flywhesl output ]
Piston speed misac.(ft./sec.} o.75
Compression ratio 181 18.0
X 240°C  240°C  240°C
Fire order g T Tt T Ty
Fuel injection pump i YPES-CL
Fugl injection timing {(b.T.D.C) degree 10° 120
Fuel injection pressure kgffemé{Ib./in.2) 20045 (19.620.5)
Fueal injaction nozzla Hole type
Direction of (Crankshatt) R Counter-clockwise viewed from stern
_Power take off At fiywhaet side
Constant hi%? ternperature fresh water cooling
Cooling systemn Fresh water : Centrifugal pump
Sea watsr : Hubber impeller pump
Lubrication system Forcad tubrication with trechoid pump
Starfing motor DC12V, 1.4kW
Starting system
AC generator 12V, 55A {12V, 80A: option)
Type - RHESZ {1.H.1}
Turbocharger Model —_ —
Cooling system — Water Cooling
T — —
Alr cooler system ype_z
Rediaton area m#{in.?) - 0.67 (1038}
bi . Owerall iength mm (in.} 760.2(3JH2BE)/ 782 .3(3JH2E) 760.2{29.93)/782.3(30.84)
imansiong - -
Witk KMA} Overall width e (in. Y 5115 511.5 (20.85}
Overall height mm{in.) 587.5 587.6 (23.13}
Engine waight without marine gear (dry) | kg {ib.} 165 174
i Lubri-;_at__i_nlg _g[gag?lf_ﬂi Ef[ecvmax. 2icu.in.) 2.1/4.9
Cooling ater Fresh water lank £lou.in.) 4.7
capacity
{Fresh water} Sub tank £ {cu.in.) 0.6 {48.62)

Primed inJapan
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Chapter 1 Generadl
2. Specifications

e ————————— 3.7 2 Series

Model Unit 3JH25A 3JH30A
Type — Vertical 4-cycle water cocled diesel engine
Combustion system — Direct injection
Aspiration — Normal aspiration
Number of cylinders e 3
Bore x stroke mm 82 x 86
Displ acamant e 1.303
20.2/3300 24.3/3000
One hour rating QOutput/crankshaft speed kWIPSKrpm (27 5/3300) (33.0/3000)
output
Brak flecti
gD;':‘hBQTOB)t : pres:u:fa" Srecie MPa(kgi/cm?) 0.539 (5.50) 0.718 (7.27)
ywhesl outpu
Histon speed misec. 2.5 886
18.4/3200 22.1/2900%
Continuous rating Cutput/crankshaft speed KWHPS rpm 25/3200) (30/2900)
output
(DING270A) Brake mean effective .
fiywhaol output pressure MPa(kgficm?) 0.508 (5,016} 0.670 (6.83)
aal cutpu
Piston speed misec. 8.2 8.3
Compression ratio — 18.1
Fire order — 1—3—2—1
Fugl injection pump — YFES-CL
Fuel injection timing (b, T.D.C.) degree. 191
Fugl injection pressure MPa {kafiem’) 19.620.5 (200=5)
Fual inction nozzle — Hole typs
Counter-Clock wi
Direction of rotation | (Crankshaft) e clmun Sriviock wiss
viewed from stern
Power take off — At Flywhee! side
Constant high temperature fresh water cooling
. Frash water : Centrifugal pumg
Coeling system See water : Rubber impeller pump
{Less for Keel Cooling System Engine)
Lubrication system — Forced iubrication with trochoid pump
Starting motor VW DC 12V-1.8kW
Starting system
AC generator V-A 12V-36A
Overall iength mm 730 770
Dimensions
. Cverall width 545
fwith KM35P1) veran v mm
Overall height mm 680
Engine waight without marine gear (dry) kg 187 {*183)
Lubricating oil capacity Effect/max. I 0.9/7.0
Cooling water Fresh water tank g 4.4
capacity
{Fresh waler) Sub tank i 0.8

"Option Keel Cooling System Engine

1-3-1 Printed inJapan
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Chapter I General
2. Specifications

L]} 3JIH2 S'e‘ri'e,\‘

2.2 Marine Gear

Model KBW10E KM3A
T Multiple friction disc cluth Cone clutch
ype (Parallel drive) g (Angle drive)
) ) I 7
f,‘:%dr;‘g‘;g’} Etaet\l.«g?se) 2.14/250 | 245/250 | 233/304 | 2.64/304 | 321/3.04

Marine gear| Direction of rotation (Forward)

system Viewed from starn Clock wise Clock wise
Lubricati il i .
Eifncaling ofl capaclty | 4(uin) | 0.2/0.7 (12.204/42.714) 0.05/0.35 (3.051/21.357)
Lubricating oil
Waight kg (ib} 17.5 (38.588) 13 (28.665)
2-3 Applicability of Marine gear & Reduction ratio @ : Standerd combination
(O : Optional combination
Xt Inappiicable
T Engine mode)
Marine gear e S . 3J H2E 3JH2'TE
7
Model Reduction ratio EI I.D Merk
2.14 ! s ° °
KBW10E 2.45 G ® ®
2.83 GG ¢ X
2.33 S @ ®
KM3A 2.64 G ® @
3.21 GG ® X
Primed in Japoan 1-4
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Chapter 1 Generadl
2. Specifications

3TH2 Series
Model KM3P1 L KM3P3 KM35P1
Cluich Type Cone clutch
Reduction ratio 236 /3.4 6
{Forward/Reverse) ' '
Direction of rotation{Forward) i
iewed f \ Clack wise
maine gear viewed from stern
system Lubricating oil capacity
, £ 0.3/035 045/05
Frin/rmax
Lubricating oil SAE #30
APICC or CD
mas kg 12 15 12
Torque limiter Not Eqipped Eqipped Eqipped

1-4-1
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Chapter I General

3. Engine Outline
3JH 2 Series

3JH25A/30A {Fresh water - Sea water cooling system)
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Chapter 1 Generadl

3. Engine Ouiline
3JH2 Series

3JH25A/30A (Keel cooling system)
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Chapter 1 Generadl
4. Performance Curves
3JH2 Series

4. Performance Curves
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Chapter I General
4. Performance Curves
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Chapter 1 Generadl
4. Performance Curves

3TH2 Series
3JH25A Performance Curve
Propelier curve curve
20 .
@ 15 —
e
% 10 - ]
8— // !
o 1 |
2 5 =
o -] ;
& |
0 f
1500 1700 1900 2100 2300 2600 2700 2000 3100 3300
Crankshaft speed (min-1)
Specific fuel consumption
400
= N
2 NG
B 350 N
o= \
‘g \ ;
£ 300 Sy
3 e
g \
S o250
L b]
=
o
= 200
vh] ;
n‘ H
w i
150 i
1500 1700 1900 2100 2300 2500 2700 2900 3100 3300
Crankshaft speed (min-1}
Exhaust Gas Temp.
400
8 350 =]
o //
£ 300 . -
2 i ]
] _....--"'"—#-
g 200 -
o e
= -—J'"_‘
!ﬁ 150 [
100 i :
1500 1700 1900 2100 2300 2500 2700 2900 3100 3300

Crankshaft speed (min)

t-11-1 Drinted fn Japan
A FY 803082



Chapter I General

4. Performance Curves

3.JH? Series

3JH30A Performance Curve
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Chapter 2 Basic Engine
i Cylinder Block

1. Cylinder Block

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

Cap plug S0mm (1.9685In.)
{camshaft hole)

Cap plug 0mm [1.!&11an

1-1 Inspection of parts

Make a visual inspection 10 check for cracks on engines
that hava frozen up, overturnad or otherwise been subject-
ed to undua siress. Perform a color check on any porlions
that appear to be cracked, and repiace tha cylinder block ¥f
tha crack i3 not repairable.

1-2 Cleaning of oil holes

Clean all oil holes, making sure that none are clogged up
and tha blind plugs do not come off.

Color chack kit
Parl cods No. 37550-004560

Cuantity

Primed inJapan
AOL 0} 5 ISP

2-1

3.JH? Series

Cap phig 1;:'&;1 0.4724in)

1-3 Color check procedure

{1) Clean the area to be inspected.

{2) Color checi kit
The color chack test kit consists of an aerosol ¢leaner,
penatrant and developer.

(3) Clean the area to be inspacted with tha cleaner.
Either spray the cleaner on direclly and wipe, or wipe
the area with a cloth molstened with cleaner.

{4) Spray on red penetrant
After cleaning, spray on the red penetrant and allow
5 ~ 10 minutes for penetration. Spray on more red
penetrant if it dries before it has bean abla to panetrata.

(5) Spray on daveloper
Remove any residual penetrant on the surface after the
penelrant has penetrated, and spray on the developer.
If there are any cracks in the surface, red dots or a red
line will appear several minutes after the devaloper
dries.
Hold the developer 300 ~ 400mm {11.8110 ~ 15.7480in.}
away from the area being inspectad when spraying,
making sure to coat the surface uniformly.

(6) Clean the surface with the cleaner.

NOTE: Without !ai!; read the instructions for the color
check kit before use,



Chapter 2 Basic Engine
1 Cvlinder Block

1-4 Replacement of cup plugs

3JH?2 Series

Sr};p Dsscription Procadurs Tool or material used
1. | Clsan and ramove praase from the holke Into «Screw driver or saw blada
which the cup ;::3 Is to be driven. «Thicwner
(Remove scale sealing malerial previously
applisd)
Remova forelgn
materlals with a
screw drlver
of 5aw biade,
2. | Remaove greasa from the cup plug. mu;l:ly check tha nick around *Thinner
3.
3. | Apply Threebond No. 4 1o the seat surface Apply over the whole outside of sThrecbond No. 4
where the plug is 10 ba driven in, the plig.
4. | Insert the phug into the bole. Insert the plug 30 (thal il sits
coractly.
5. (| Place a driving too! on the cup plug and drive i Driva iy tha plug parallel 1o the +Driving tool
in using a hammaer, sealing surlace.
* Hasnmer
L] [=]
Imm (C.118%n.} 100mm (3.9370In)
2 ~ IMmm {0.0787 ~ 0.118%in )
mm n}
*Using the spacial taol, drive the cup Plug dia. d D
piug sc that the edga of the plug is P12 | 2110 ~ 12.0 (30.4685 ~ 0.4724) | 020 (90.7874)
:::":c? 0787in.] below the cylinder €30 | 2299 ~30.0 (91,1770 ~ 1.8110) | ©40 (@15748)

2-2

Drinted fn Japan
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Chapter 2 Basic Engine
i Cylinder Block

e —————— 3.TFT ? Seiies

1-5 Cylinder bore measurement

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

Replace the cylinder bore when the measured valus ex-
ceeds the wear limit, Measurement must be done at least
at 3 positions as shown in the figure, namaly, top, middle
and bottom positions in both directions along the
crankshaft rotation and crankshaft center lines.

¥ romind
~
>
&
'é Top position
Z ,
? A
Z
7
7
é
j Micidle position n|v
Z 2|8
7 ' 2
-
A
? 2
’ v
7
4 Bottom position
1

fwn (in)
Standard Wear limit
Cylinder bore dia. | 8200 3208 | 28206 (3.2307)
Gylinder rounciness | % "0%004) 0.02 (0.0008)

Primed inJapan 2-3
AOL 0} 5 ISP



Chapter 2 Basic Engine

2 Cylinder Head

2. Cylinder Head

The cylinder hsad is of 4-cylinder integral construction,
mounted with 18 bolts, Special alloy stellite with superior
resistance to heat and wear is fitted on the seats, and the
arsa between the valves is coolad by a water jet.

@\ q Valve rocker

Valve rocker arm shaft .
' arm shalt spring

Exhaust valve é

rocker arm
S =]
Fd Intake valve
®?5 rocker arm

— Fuel injection nozzle %
@ —Valve spring Valve rocker
T D B—Stem seal arm support

roy
o
)
RS
/ —
ﬁ Exhaust vaive seat Intake valve seat
Exhaust valve — I!

——Intake valve

Cylinder head gasket

2-4

3JH?2 Series

Drinted fn Japan
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Chapter 2 Basic Engine
2. Cylinder Head

2-1 inspecting the cylinder head

The cylinder head is subjected to very severe operating
conditions with repeated high’ pressure, high temperature
and ¢ooling. Thoroughly remove all the carben and dirt
after disassembly and carefully inspect afl parts.

2-1.1 Distoriion of the combustion surface

Carefully check for cylinder head distortion as this leads

to gasket damage and comprassion leaks.

(1) Clean the cylinder head surface.

{2) Place a straight-edqe along each of the four sides and
each diagonal. Measure the clearance between the
straight-edge and combustion surface with a feeler
gauge.

Measuremerd protedure

Straightedge

Fealer gauge

mm lin.)
Standard Wear limit
. 0.05 {0.0019)
Cylinder head distortion of less 0.15 (9.0059)

2-1.2 Checking for cracks in the combustion surface

Remove the fuel injection nozzle, intake and exhaust valve
and claan the combustion surface. Check for discolora-
tion or distortion and conduct a color check test to check
for any cracks.

Primed inJapan
AOL 0} 5 ISP

2-5

3.JH? Series

2-1.3 Checking the intake and exhaust valve seals

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

Seat angle Intake 120°
Exhanst 90°
mm (in}
Seat width Standard Wear limit
Intake 1.28 {0.0504) 1.78 {DOT00)
Exhaust 1.77 {0.0697) 227 (0.0894)
intake valve seat L 3'5
31 5
120°
Exhaust valve seat j 6.4
#2905
a0*

Standard dimension

Exhaust valve
09
Intake valve
4]

F= |==
PIN
LS <*“'_4$;g e

& &



Chapter 2 Basic Engine
2 Cylinder Head STH Seres

2-2 Valve seat cosrection procedure NOTE: Clzen the valve and cylinder head with light oif or

The most common method for correcting unevenness of the equivalent after valve seat linishing is com-

the seat surface with a seat grinder is as follows: pleied, and make sure that there are no grindings

{1} Use a seat grinder ta make the surface even. femaming.
As the valve seat width will be enlarged, first use a 70°
grinder, then grind the seat to the standard dimension
with a 15® grinder.

Lapping taol

NOTE: 1. Inser? adjusting shims between the valve spring
and cylinder head when seats have been re-
finished with a seat grinder.

2, Measure valve distortion after vaive seat re-
tinishing has been completed, and repiace the
valve and valve seat if it exceeds the tolerance.

Seat grinder :Er::ke VEWT 30: 2-3 Intake/exhaust valves, valve guides
aust valve 45 2-3.1 Wearing and corrosion of valve stem
NOTE. When seal adjustrment is necessary, be sure 1o Replace the valve if the valve stem is excessively warn or
check the valve and valve guide. If the clearance corroded.

exceeds the tolerance, replace the valve or the
valve guide, and then grind the seat.

30mm B0mm
o {11811 in) {23622 in)

Q o
2 Seat width

Seal —

2) Knead valve compound with oil and finish the valve
seatl with a lapping tool.

{3) Final finishing shoutd
be done with oil only.

v (in)
el stem Standard Wear timit
ll.-;gpa:r:'ﬂt;gg:' cap type lapping Intake ;eﬁ.?:i?gg ~ gigﬁm ~0.13 (-0.0051)
;ﬁ;ﬁ;?ﬁﬁ'é’rﬁmﬁf L Exhaust (003132 ~ 03138 | —0.13(-00051)
2-6 Drinted sn Japan
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Chapter 2 Basic Engine
2. Cylinder Head

e ——————— 3.TFT ? Seiies

2-3.2 Inspection of valve seat wear and conlact surface {2) Replacing the valve guids

Inspect for valve seat scratches and excessive wear. Use the insertion tool and tap in the guide with a
Check 10 make sure the contact surface is normal. The mallet.
seat angle must be checked and adjusted if the valve seat

contact surface is much smaller than the width of the

valve seat.’

Tool

NOTE: Keep in mind the fact that the intake and discharge Valve guide
valve have ditlerent diamelters.

2.3.3 Valve sinking

Over long periods of use and repeated lappings, combus-
tion efficiency may drop. Measure the sinking distance
and replace the valve and valve seal if the valve sink ex-
ceeds the tolerance. '

Cylinder head 7

The intake valve guide and exhaust valve guide are of
different shapesidimensions. The one with a groove
around it is the exhaust valve guide and the one
without is the intake valve guide.

Depth gauge

E e §
¢ E [} L‘ 5 =
R ;", e
- ]
g —  3mm :'?;
§ (0.1181in.) ggi.
'3 £
E ]
§ g £ ¥
2 €
g §
e L
Stanclarg Wear lirmnit Exhaust valve guide E L
intake valve guide

. 04 ~06
Valve sink {0.0157 ~ 0.0236) 1.5 {0.0590)

(3} Vaive guide projection
The valve guide should project 15mm from the top of
the cylinder head.

2.3.4 Valve guide

{1} Measuring inner diameter of valve guide. £ E
Measure the inner diameter of the valve guide and kA
replace it it it exceeds the wear limit. e
mm {in) 7 57 77
Standard Wear limit f #
$8.010 ~5.025 1 4
vaive guice | M€ | (903154 ~ 03159y | 02 0.0079) Yy’ y 7
inside dia. y :
et | (2305 808 02 ure 18
4
+ - 4 4 /
NOTE: The inner diameler standard dimensions assume a »
pressure Iit, g

Primed inJapan 2-7
AOL 0} 5 ISP
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3JH2 Series
{2} Valve stem seals {4) Measure spring tension.
The valve stem seals in the intakefexhaust valve guides
¢annot be re-used once they are removed —be sure 1o
replace them.
When assembling the intakefexhaust valves, apply an
adequate quantity of engine oil on the valve stem
before inserting thern.
Valve siem geal
Valve Quide
Y Cylinder head Spring tension tester
2-4 Valve springs
2-4.1 Checking valve springs
(1) Check the spring tor scratches or cofrosion.
(2) Measure the free length of the spring.
mm {in}
Valve spring Standard Wear limit
Free length 44.4 (1.7480) 43 {1.85929)
Length when attached 40 (1.5748) —
Load when attached 12%g (26.45 Ib) | 10kg {22.05 tb)

Assembling valve springs
The side with the smallar pitch {paintad yellow) should
face down {¢ylinder head).

Up side '
(3 Measure inclination.

CE:::DG:
Q:%}Smaller pilch site (yeliow)

Down side * %‘?

NOQTE: The pitch of the valve spring is not even. The side
with the smaller pitch (yelfow} should face down
{eylinder head] when assembled.

(5) Spring retainer and spring cotter
fnspect the inside face of the spring retainer, the
outside surface of the spring cotter, the contact area of
the spring cotter inside surface and the notch in the
head of the valve stem. Replace the spring retainer and
spring cotter when the contact area is less than 70%,
or when the spring cotter has been recessed because

of wear.
Square gauge |-

T

2-8 Drinted fn Japan
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2. Cylinder Head

L]} 3JIH2 S'e‘ri'e,\‘

2-5 Assembling the cylinder head

Partially tightan the bolts in the specified order and then

tighten te the specified torque, being careful that the head

does not get distorted.

{1) Clean out the cylinder head bolt holes.

{2) Check for foreign matter on the cyfinder head surface
where it comes in contact with the block.

(3) Coat the head boll threads and nut seats with lube oil.

{4) Use the positioning pins to line up the head gasket
with the cylinder block,

(5} Match up the cylinder head with the head gaske! and
mount,

Exhaust manitold sige
/-—Q_, . R ey v W e
[ ]
70 10 0o ¥
£ [%n 4 s 1? §
3 © 0 00 00 3
£
N
£ lo O o O 040 o} £
a8 b a2 o8 &
Intake manifold side
kg-m {t-1b)
First Second
- a5~ 45 ?25~85
Tightening torque (25.32 ~ 32.55) { (54.25 ~ 61.48)

2-7 Intake and exhaust valve arms

Valve arm and valve arm bushing wear may change open-
ing/closing timing of the valve, and may in turn affect
engine performance according to the extent of the
change.

(1} Valve arm shaft and valve arm hushing
Measure the outer diameter of the shaft and the inner
diameter of the bearing, and replace if wear exceeds
the limit.

2-5 Measuring top clearance

{1) Place a high quality fuse {81.5mm (0.0591in), 10mm
{0.3937in.} long) in three positions on the flat part of the
piston head.

(2} Assemble the cylinder head gasket and the cylinder
bock and tighten the bolts in the specified order to the
specified torque.

(3) Turn the crank, (in the direction of engine revolution),
and press the fuse against the piston until it breaks,

(4) Remove the head and {ake out the broken fuse.

{5} Measure the three positions where sach fuse is broken
and calctilate the average.

{0.71 ~ 0.75mm (0.0280 ~ 0.0295in) is ideal)

s lin

Top tlearance f 0.71~0.89(0.0280 ~ 0.0350)

Primed inJapan
AOL 0} 5 ISP

mih (in,)
Standard Wear limit

voh rockr arm tgi‘gasg - éssaqggl (4135633?1
shaft outside dia, v ' '

Intake and exhaust -

vahe rocker arm (06209 ~ 08510) | 06339
220 buning Claatarce | o 0012 %0061 | 0135
at assembly : : )

Replace the valve arm shaft bushing if it moves and
replace the entire valve arm if there is no tightening

clearance.



Chapter 2 Basic Engine
2 Cylinder Head

(2) Valve arm spring
Check the valve arm spring and replace it if it is corrod-
ed or wom,

(3) Valve arm and valve top retainer wear
Inspect the cantact surface of the valve armand replace it
if there is abnormal wear or flaking.

{4) Imspect the contact surface of the valve clearance adjust-
ment screw and push rod and replace if there is abnor-
mal wear or flaking.

2-8 Adjustment of valve head clearance

(1) Make adjustments when the engine is cool.
mm {in)

0.2 (0.0079)

Intake and exhaust head clearance |

(2) Be sure that the opening and closing angles for both
the intake and the exhausi valves are checked when
the timing gear is disassembled {The gauge on the
flywhee! is read when the push rod turns the flywhesl).

Clearance

3JH?2 Series

Adjusting
Crew

Lock nut

Madel 3JH2-TE

TDC.
3\‘ ﬂn 340 x5a
Exhaust 268° Intake 2547
- Ky
% 50 ’:‘e -
B.oC.
JJIHZE 3JHZTE
Intake valve open b.TDC 102 ~ 20° 269 ~ 36°
Intake valve closed a.BOGC | 48° ~58° 38° ~ 48°
Exhaust valve open b.BDC | 51° ~B1° 49° ~ 59°
Exhaust vaive closed| a.TDC 13° o 237 29° ~ 39°

Drinted fn Japan
A FO S QHORP
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3. Pistons and Piston Pins

Pistons are made of a special light alloy with superior
thermal expansion characteristics, and the top of
the pistan forms a swirl type toroidal combustion
chamber. The opposite face of the piston combus.
tion surface is oil-je cooled.

Pistons for engines with superchargers have a valve
recess for the intake and exhaust valves.

The clearance between the pistan and cylinder liner
is kept at the proper value by the piston and cylinder
liner property fit effected during assembly at the
Yanmar factory.

13t comprassien ring

2nd compression ring

Applicable engine model
. D, mark

Piston gin

Girclip

I.D.Mark for Piston

Engine Model 1.D.mark
IJHZE -
3JHZ-TE 3B

Primed inJapan
AOL 0} 5 ISP

3.JH? Series

IMPORTANT:

Piston shape differs among engine models. If an incorrect
piston is installed, combustion performance will drop. Be
sure to check the applicable engine model identification
mark {I. D. Mark) on the piston to insure use of the correct

part.

15 compaession ring

OM ring

Applicable engine modet
. B. mark

Pigton pin

U

Circlip

1.D.Mark for Piston pin

Engine Model b.D.mark Size Part Mo,
3JHIE - $ 26X 66 120150—22300
3JHZI-TE 3 ¢ 26 <68 129171-22300
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3-1 Piston

3.1.1 Piston head and combustion surface

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

3-1.2 Measurement of piston outside diameter/inspection

{1} Replace the piston if the outsides ot the piston or ring
grooves are worn,

(2) Measure the piston 22mm (0.8661in.) from the bottom at
right angles to the piston pin.

3.2 Piston pin

excessively worn.

/FQS, S

3-1.2 Replacing the piston

A floating type piston pin is wsed in this engine. The
piston pin ¢can be prassed into the piston pin hole at reom
temperature (coat with oil to make it slide in easily).

3JH?2 Series

Measure the outer diameter and replace the pin if it is

c
E, -—
gl2 1 i
Bk [
- ||
mm {in,) [
Standard Wear fimit t b 1
81,819 ~ 81949 (3.22515 ~ 3.22634} 77.81 (30633 mm{ i}
Standard Woear limit
Pi ini 4 26.000~26. 000
hote dia. o ($1.0238~1.0226) | *+0.020(0.0008}
Piston pin 25,987 ~26.000 _
outside dia. (b1.0231~1.0236 ) 0.025 { 6.0009)
Standard clearance (C?:{?&%@J 0.045( 0.0018)

Drinted fn Japan
A FO S QHORP



Chapter 2 Basic Engine
3. Pistons and Piston Pins
3.JH? Series

3-3 Piston rings mm (in.)
There are 2 compression rings and 1 oil ring. Standard VWear limit
The absence of an ol ring on the piston skirt prevents oil Groove width 02636? o 5’8;55 —_
from being kept on the thrust surface and in turn provides First {0.081 10818)
good lubrication. piston Ring width {01.._'3;? ~ 33%3) —
ring - -
A Groove and 0.070 ~ 0.100 02
ring clearance | (0.0027 ~ 0.0039) | (0.0078)
-] : 2.025 ~ 2,040
:@' Groove width | 5707 ~ 00803 | —
A Second \ 1.970 ~ 1.990
Barrel face piston | Ring width (0.0776 ~0.0783) -
B-side chrome plaled, fing
L_/ A-gide Iriction-proot Groove and 0,035 ~ 0,070 0.2
- hardening procassed ring clearance | (0.0013 ~0.0027) | (0.0078)
: 4.0620 ~ 4.035
re—,— q Groove width 0.1 ; —_—
g ; RN 1552 ~ 31569
1 /‘"’\ [ Tapered inner cut Oilring | Ring width (0.1564 ~ 0.1570) —_
Groove and Q.030 ~ 0.060 0.2
kj ring clearance | (0.0011 ~ 0.0023) 0.0073)
Ia
3-3.2 Measuring piston ring gap

Coll expander Press the piston ring onto a piston liner and measure

the piston ring gap with a gauge. Press on the ring
about 30mm (1 .811in.}from thebottomoftheliner.

3-3.1 Measuring ¥he rings

Measure the thickness and width of the rings, and the
ring-to-groove clearance after instatlation. Replace if wear
aexceeds the limit.

about an'_:lmm
{1.18%tin) Piston ring Cylinder liner
Pk
N
Gap PQ:PL
mm (ind
Standard Wear limit
: . : 0.25 ~ 040 1.5
First piston ring gap (0.0098 ~ 0.0157) | (0.05%0)
N 20~04 15
Width Second piston ring gap {D.C?O?g ~g’°(: 57} (0.0590)
. 0.20 ~ 0.40 1.5
Oil ring gap (0.0078 ~ 0.0157) | (0.0590)
Thickness
Primed inJapan 2-13

AOL 0} 5 ISP
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3. Pistons and Piston Pins

3TH2 Series
3-3. Replacing the piston rings
{1) Thoroughly clean the ring grooves when replacing 1st compression ring
piston rings.
(2) The side wilh the manufacturer’s mark (near plston ring
gap} should face up.
Direction of
pigton pin
il ring

Direction of side pressure
e

2nd compression ring

{3} Adter filting the piston ring, make sure it moves easily
and smocthly.

(4} Stagger the piston rings at 120° intervals, making sure
none of them line up with the piston.

(5} The oll ring is provided with a coil expander, The coil
expander joint should be opposite (staggered 180°) the
oil ring gap.

15t compression ring

2nd compression ring /

Join of

Gap ¢oil expander
Gil rin
? ””’0 o
fza;,r.__k’ ] \“:‘_m\\»
Wfrnm i iy
N —
1st compressien fing
Qil fing
2-14 Drinted in Japan
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4. Connecting Rod

The connecting rod is made of high-strength forged car-
bon steel.
The large end with the alurninium metal can be separated
into two and the small end has a 2-layer copper alloy coil
bushing.

Crank pin metal

GConnecting rog
big end
(hig end cap) Connecting rod bolt
direction is correct.

4-1 Inspecting the connection rod
4-1.1 Twist and parallelism of the large and small ends

tnsert the measuring tool into the large and smal! ends of
the connecting rod. Measure the extent of twist and

parallelism and replace if they exceed the tclerance,

' Paraliality

Primed inJapan
AOL 0} 5 ISP

Measuring twist and paratielity

3.JH? Series

men {in.)
Standard Wear limit
Connecting rod 0.05 0.07
twist and paralielity (0.0019) {0.0027)

4-1.2 Checking Whrust clearance

Fit the respective crank pins to the connecting rod and
check la make sure that the clearance in the crankshaft

\

1

!

70

-

N

Fealer auge

ram {in)
Standard Wear limit
Cornecting rod side 0.20 ~0.40 .55
clearance o {0.0078 ~ 0.0157) {00216}
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4-2 Crank pin bushing
4-2.1 Checking crank pin bushing

Check for flaking, melting or seizure on the c¢ontact

surface.

4.2.2 Measuring crank pin oil clearance
Use a plastic gauge.

Procedure
{1) Use the press gauge [Plastigage)
clearance in the crank pin.

{2) Mount the connecting red on the crank pin {tighten to

specified torque).

3JH?2 Series

4-2.3 Precautions on replacement of crank pin bushing

{1) Wash the crank pin bushing.

(2) Wash the large end cap, mount the ¢rank pin bushing
and make sure that it fits tightly on the large end cap.
{3 When assermnbling the connecting rod, maich up the
large end and large end cap number. Coat the bolts
with engine oil and gradualiy tighten them alternately

to the specified torque.

If a torque wrench is not available, make match marks
on the bolt heads and large end cap {lo indicate the
proper torque position) and retighten the bolts 1o those
positions, .

for measuring oil

Connecting rod tightening torque

5.0 ~ 5.5 kg-m
(36.15 ~ 39.77 fi-1b}

(3) Remove the connecting rod and measure the broken

plastic gauge with measuring paper.

{4) Make sure there is no sand, metal cuttings or other
foreign matter in the lube qil, and that the crankshaft is
not scratched. Take special care in cleaning the oil holes.

4-3 Piston pin bushing

(1} Measuring piston pin clearance
Excessive piston pin bushing wear may resuit in
damage to the piston pin or the piston itself.

Cylinder Gauge

2-16 Drinted fn Japan
A FO S QHORP
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L]} 3JIH2 S‘E‘,"rile',\‘

min.}
Standard Wear limit
Pistan pin bushing 26_(26--26_038 26.1
inside dia { 1.0246~1.0251 ) {1.0276 )
Piston pin and bushing $.025~-0.051 on
oil clearance { 0.0008~0.002 ) {0.0043 )

Since the smali end in 4142 Serias is tapered, bush inser-
tion is extremely difficult. Apy minor mistake will cause
abnormalities such as twist and bite. Do not insert the
bush on-site,

{No piston pin bush spare part is available. It is included
in the con-rod assembly supplied as a spare part.)

4-4 Assembling piston and connecting rod

The piston and connecting rod should be assembled so
that the match mark on the connecting rod large end
faces the fuel injection pump side and the combustion
chamber above the piston is close to the fuel injection
pump.

Flywhes! side Cam shalt side

1. O. mark
r3IB |

~

Fuel injection
pump side

Gear case side

Alignment mark
(easting miark)

Primed inJapan 217
AOL 0} 5 ISP



Chapter 2 Basic Engine
3. Creankshaft and Main Bearing

3JH?2 Series

5. Crankshaft and Main Bearing

The crank pin and crankjournal have been induction harden-
ed for superior durability, and the crankshaft is provided
with four balance weights for optionat balance. The crank-
shaft main bearing is of the hanger type, The upper metal
{cylinder block side) is provided with an oil groove. There
is no oil groove on the lower metal (bearing cap side). The
bearing cap ({location cap} of the flywhed side has a thrust
metal which supports the thrust foad.

Crank shah g

Main bearing metal (basic)

Thrus! melal

Main baaring melal
{inlermadiata)

Main baaring boll

5-1 Crankshaft Main bessing csp
{1) Color check of shaft {intarmediate)

Perform a color check after cieaning the crankshaft,
and replace the crank shaft if there is any cracking or
considerable damage.

Main bearing boll

2-18 Drinted fn Japan
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3. Crankshaft and Main Bearing 3TH? Serie
JH 2 Series

{2} Bending of the crankshaft
Support the crankshaft with v-blocks at both ends
of the journals. Measure the deflection of the center
journal with a dial gauge while rotating the crankshaft
1o check the extent of crankshaft bending.

/ HeH /N

IR

Dial gauge

Bend

Detlaction
¥ block ¥ block

Crankshaftbend |  Less than0.03mm (0.0012 in)

(3) Measuring the crank pin and journal
Measure the extent of journal wear {roundness, taper).,
Regrind it to the proper shape if it is within the outer
diameter limit, and replace if not.

mm (in)
Standard Wear limit
Outside dia 47.952 ~ 47.962 (1.8878 ~ 1.8882) 47.75 (1.8799)
Crank pin Bushing inside dia 48.000 ~ 48.045 (1.8697 ~ 1.8915) 48,10 {(1.3937)
Crank pin and bushing oil clearance 0.038 ~ 0.093 (0.0014 ~ 0.D03E) 0.25 (0.0098)
Oulside dia 49952 rv 49,962 {1.9666 ~ 1.9670} 49,75 {1.9586)
Crank journai Bushing inside dia, 50.000 ~ 50.045 (1.9685 ~ 1.9702) 50.10 (1.9724)
Crank journal and bushing oil clearance 0.038 ~ 0.093 (0.0014 ~ 0.00386) 0.25 {0.0098)
Fitlet rounding of crank pin and journal 3.500 ~ 3.800 {0.1377 ~ 0.1496)
Primed inJapan 2-19

AOL 0} 5 ISP
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{4} Checking side clearance of the crankshait

Afler assembling the crankshalit, tighten the main bear-
ing cap to the specified torque, and move the ¢rank-
shaft to one side, placing a dial gauge on one &nd of
the shaft to measure thrust clearance.

This measuremeni can also be effected by inserting
the gauge directly inio the clearance between the
thrust bearing and crankshaft thrust surface.

Replace the thrust bearing if it is worn beyond the limit,

- rrum {in)
Standard Wear fimit
- 0,090 ~ 0.271 0.30
Crankshaft side gap {0.0035 ~ 0.0108) | (0.0118)

6-2 Main bearing

{1) Inspecting the main bearing
Check for flaking, seizure or burning of the contact
surface and replace if necessary.

{2) Measuring the inner diameter of metal
Tighten the cap to the specified torque and measure
the inner diameter of the metal.

10.5 ~ 11.5 kg-m

Bearing cap bolt tightening torque (7692 ~ 8315 f.Ib)

Thrust matal (Flywheel sﬂe}f

Main bearing cap {(basic)

Main bearing cap (intermeadiate)
Main bearing bolt ? {

3JH?2 Series

Dial indicator

Crankshaft

NOTE: When assembiing the bearing cap, keep the follow-
ing in mind.
1) The lower metal (cap side) has no oil groove.
2) The upper melal {cylinder biock side) has an oil
groove.
3} Check the cylinder block alignment No.
4) The "FW" on the cap fies on the flywheel side.

Main bearing mels! {basic)

Thryst metal {gear side}

Main baaring metal (intermediate)

220 Drinted fn Japan
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6. Camshaft and Tappets

6-1 Camshaft

The camshaft is normalized and the cam and bearing
surfaces arg surface hardened and ground. The cams have
a curve that minimizes the repeated shocks on the valve

seats and maximizes valve seat life.
£

1D

(1) Checking the camshatt side gap
The load is received by the standard bearing near the
end of the camshaft by the cam gear, resulting in rapid
waar of the end of the baaring and enlargement of the
side gap. Therefore, measure the thrust gap before
disassembly. As the cam gear is shrink-fitted to the
cam, be careful when replacing the thrust bearing.

/ Camghalt gear
/Trmst metal
by
el
—|—side gap
mm {in)
Standang Wear kmit
. 0.05 ~ 0.20 0.4
Camshaft side gap {0.0019 ~0.0079) {0.0157)

Primed inJapan
AOL 0} 5 ISP

2-21

- Push rod

3.JH? Series

{2) Measure the camshaft height, and repiace the cam if it

is worn beyond the limit.

£
[- ]
3
Camshatt height i)
iy Standard Wear iimit
3sHze  ake cam 36.66 ~ 38.74 8.4
Exhaust camn | (15220 ~ 15251} | (1.5118)
3866 ~ 38.74 384
e LMeeAM | (15220 ~ 15251 | (1.5718)
38.86 ~ 38.94 366
Exhaust cam | 195909 ~ 16930) |  (1.5196)
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6. Camshajt and Tappets 3TH? Seres
(3} Measure the camshaft outer diameter and the camshaft
bearing inner diameter. Replace if they exceed the wear
limit or are damaged.
men {in
Standard Wear limit
Gear case side Intermediate Flywhesl side
44925 ~ 44950 41910 ~ 44935 44925 ~ 44950
Camshatt journal outside dia. (17687 ~ 1.7696) | (17681~ 1.7690) | (1.7687 ~ 1.7698) | 44-80.7637)
Camshatt journal bushing inside dia. iy — — —
. . 45.000 ~ 45.025 45.000 ~ 45,025
Cylinder block bearing inside dia. — (17716 ~ 1.7726) {1.7716 ~ 1.7726) -
. 0.040 ~0.125 0.065 ~ 0.115 0.050 ~ 0.100
Of clearance (0.0015 ~ 0.0049) | {0.0025 ~ 0.0045) | {0.0013 ~ 0.0039) 0:2(0.0078)
{4) Bending of the crankshaft 62 Tappets

Support both ends of the crankshaft with V-biocks,
place a dial gauge agalnst the central bearing areas and
measure bending. Replace if excessive,

Cial gauge

NOTE: The reading on the dial gauge is divided by two to
oblain the extent of bending.
mm [in}

Wear limit
©.02 {0.0007)

Camshalt deflection

{1} The tappets are offset to rotate during operation and
thereby prevent uneven wearing. Check the contact of
each tappet and replace if excessively or unevenly

worn.

Abnormal contact

H

Oflfset

4

(R

Oticet

NOTE: When removing tappets, be sure fo keep them
separate for each cyiinder and intake/exhaust

valve.

222
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3.JH? Series

(2} Measwre the outer diameter of the tappet, and replace if
worn beyond the hirnit.

mm {in.)
Slandard Wear limit

\ 11.975 ~ 11.990 11,93
Tappet stem outside dia. | (g 4744 ~ 0.4720) | {0.4896)
Teppet guide hole inside 12.000 ~ 12.018 12.05
dia. {cylinder blocikd (0.4724 ~ 0.4731) {0.4744)
Tappet stem and guice 0.010 ~ 0.043 0.10
hole Gil clearance {00003 ~ 0.0018) (0.0039)

(3) Measuring push reds.
Measure the length and bending of the push rods.

Feeler gauge

mm (in)
Standard Wear limit
178.25 ~ 178.75

Push rod length {7.0177 ~ 7.0374) —
Less than 03

Push rod bend .03 {0.0011) {0.0118)

Push rod dia. 8.5 {0.3346) ——

Prined in Japan 2-23
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3TH2 Series
7.Timing Gear
The timing gear is helical type for minimum nolse and
specially treated for high durability.
Fuel injection pump gear
Camshalt gear
L Sea waler pump gear
N
7 A
L,
idle gear
Crarikshaft gear
Lubricating oil purmng gear
mn §in.)
No, of Face iral " Back lash
teeth width Eggle Center distance Back lash Wear fiemit
Sea water pump gear AN 120 right 92.544 ~ 92,592 0.04 ~ 0.12 0.2
{3.6434 ~ 3.6453) {0.0015 ~ 0.0047) 0.0078)
Camshaft r 56 180 laf
ges et 105.318 ~ 105.380 004 ~ 0.12 0.2
Idle gear 4 1.0 right {4,1463 ~ 4,1486) {0.0015 ~ 0.0047) {0.0078)
15,525 ~ 75.573 0.04 ~ Q.12 0.2
Crankshalt gear 28 400 et (29734 ~ 2.9753) {0.0015 ~ 0.0047) {0.0078)
60.629 ~ 60677 0.04 ~ Q.12 02
Lubricaling il pump gear 29 a0 right (2.386% ~ 2.3888) (0.0015 ~ 0.0047) {0.c078)
idte gear 4 i
g “ 180 right 105.254 ~ 105,316 0.04 ~ 0.12 232,
Fuel in[ectbn pump gear 56 100 jeft “‘1438 ~ 4.1462} (0-0015 ~ 070047} { 007 }

7-1 inspecting the gears

(1} Inspect the gears and reptace if the teeth are damaged
or worn.

(2) Measure the backlash of all gears that mesh, and
reptace the meshing gears as a set if wear exceeds the
limi.

NOTE: It backiash is excessive, it will not only result in ex-
cessive noise and gear damage, bul also lead to
bad vaive and fuel injection liming and a decrease
in engine performance.

2-24

(3) ldling gear

The bushing is pressure fitted into the idling gear.
Measure the bushing inner diameter and the outer
diameter of the shaft, and replace the bushing or idling
gear shaft if the gil clearance exceeds the wear limit.

A, B ang C are insgribed on the end of the idling gear.
When assembling, these marks should afign with
those on the cylinder block.

Drinted fn Japan
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Chapter 2 Basic Engine

7. Timing Gear
3JH 2 Series

mn {in)
Standard Wear limit
45,850 ~ 45975 4588
Idle shatt dia. {18090 ~ 1.8100) | (1.8062)
idle shaft bushing 45,000 ~ 46,025
inside dia. {1.5110 ~ 1.8120) -
Idle shaft and bushing 0.025 ~ 0075 0.15
oll clearance {0.0009 ~ 0.0029) {0.0059)

7-2 Gear timing marks

Match up the timing marks on each gear when assembling
{A, Band C}.

Fuel injection pumg gear

Camshaft gear

Sea water pump gear

idie gaar

Lubricating oil pumg pear

Primed inJapan 2-25
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Chapter 2 Basic Engine
8. Flywheel and Housing

8. Flywheel and Housing

The lunction of the flywheel s, through inertia, 1o rotate
the crankshaft in a uniform and smooth manner by absorb-
ing the turning forge created during the combustion
stroke of the engine, and by compensating for the de-
crease in tumning force during the other sirokes.

The flywhee! is mounted and secured by & bolts on the
crankshaft end at the opposite end to the gear case; it is
covered by the mounting flange (flywheel housing) which
is balted to the cylinder block,

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

The flywheel's unbalanced force on the shaft center
must be kept below the specified value forthe crankshaft

841 Specifications of flywheel

Outside dia. of flywheel ma & 300
Width of flywhesl LT 83
Weight of flywhesl
{including ring gear} kg 20.0
GD*? value hg-ni | 1.13
Circumferential speed m/s | 5.4 ( 3400rpm )
Speed fluctuation rate 5 1777 3400rpm }
Allowable amount of unbalance| g-em | 35.56
P‘itch circle 170
Fixing partof | dia. of bolte | ™
damper disc Mo, of bolts 6-M3 thread
X bolt dia. equally spaced
Pitch circle
dia. of bolts | ™ | %
Fixing part of No. of B
erankshaft thread holes o | 8-M10
Fit joint dia. 48000
Modal of reduction and reversing gear| KM3A KBWI0E
Mounting flange No (si‘:%rtltsric unit)
Center dia, nm 239,56
Ring gear
No of tasth 114

226

3JH?2 Series

as the flywheei rotates with the crankshaft athigh speed.
To achieve this, the batance is adjusted by drilling holes

in the side of the flywheel, and the unbalanced
momentum s adjusted by drilling holes in the
circurnference.

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

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

Drinted fn Japan
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Chapter 2 Basic Engine
8. Fhwheel and Housing

8-2 Dimensions of liywhee! and mounting flange

Primed inJapan
AOL 0} 5 ISP
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Chapter 2 Basic Engine

8. Flywheel and Housing
3JH2 Series

8-3 Ring gear

When replacing the ring gear due o excessive wear or
damaged teeth, heat the ring gear evenly at its
circumference, and after it has expanded drive it gradually
off the flywheel by tapping it with a hammer, a copper bar
or something similar around the whole circumference.

Flywheal

mm (in.})
- 0.2t ~0.45
Interterence of ring gear (0.0083 ~ 0.0177)

Ring gear

woogden stand

8-4 Position of top dead center and fuel
injection timing

{1) Marking

Injection

liming marks, |

A
TOLC.

3
for 2.3}

d

Flywheat

Stamped marking ling

indicating T.0.C. Stamped marking fine
indicating fuel injectian timing
Stamped marking line Stamped marking lina
"i"di'-‘-'""ﬁ huel Injection indicating T.0:C.
timing
228 Drinted fn Japan
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Chapter 2 Basic Engine
8. Fhwheel and Housing

3.JH? Series
{(2) Matching mark

Flywheel housing

Matehing mark

Hole

The matching mark is made at the hole of the flywheel
housing.

8-5 Damper disc and cooling fan

Applicability of Cooling Fan

Goallng fan [ aJHIE 3JH2-TE
/ KM3A ; O _
KBW10E o o

¥ (O Mark Cambination
Damper disc Cooling Fan Equipipment

mm {in.}

6-28.70 ~ 8.92 Flywhsel side
{03425 ~ 0.3511} _
8
— g
(D P
o ~
1
§ ;.'. S § 0
= | 8 _ -] f‘r:
35| w S12|=
g » RIB|=
p g b Z118
g £ A )
R 2—1%13 |8
[N Sl -
% 2 é
II!
' g
s |3
Y
Torsional rigidity 421kg Irad 928.3 (irad) 2 wmf’ § 0.23%2)
Max. angle of torsion 73 % 10~ rad o5 oo 7.1{0.2795)
Stopper torque 37.7 kg-m (272 56 1-Ib} -
Primed inJapan 2-29
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Chapter 3 Fuel Injection Equipment
i Fuel Injection Pump Service Data

1. Fuel Injection Pump Service Data
(YANMAR TYPE: YPES-3CL)

3.JH? Series

Adjust- Engine moded »
Adi N 3JH2E 3JH2-TE
Pariba 729170-51300 1217151300
Assemble cord
1.D.mark BE3d 8630
Adjustment specs Engine specs |Calibration specs!| Engine spacs |Canbration epecs
Nozzle type i.D.mark 150P244H GO PN—125D12 140P25G10 DN-128D12
A=1=(D} 1njection starting ke / o 195~205 185~17% 195~ 206 185~176
pressure (runnz? (2, 713~2,915) {2,346~-2.489) {{2.773~2.915}| (2.346~-2,489)
66/ 1.8X360 | $b6/42.8xE00 186360 &6/ ¢ 2 X500
4-i=(2) 5'5’;"}!";"“;{‘ (0.7362/0.078 | (0.2362/0.078 (u 360,070 (0.2362/0.078
+ 3 16.748) 7 x23.692) 8 x15.748) 7 % 23.622)
4-2 Top clearance nm 0.46--0.66/3.0 {.46~-0,66/3.0
/Prestroke {in} (0.018--0.022/0.118} {0.018~0.022/0. 118}
Pump rpm N1 rpm 1,800 1,800
Flack poeition:R1 7(0.276) 7(0.276)
471 Rated load
Measuring stroke St 1,000 1.000
injection volume cc 27.6 40 345 40
Nonunifoamity ¥ +3 +3
Pump rpm:N2 rpm 19,50 19,50
4-71-2 | No load " Flack position: R2 (@ (3.5)
mafin :
Pump rpm:N3 rpm 406 L]
Measuring stroks St 1,000 1.000
4-7-3 ldiing
Injaction volums ce 9~ 1 I~ 10 9~ 10 —l 9~ 10
Monunifomity % =10 +10
Pump rpm:N4 rpm 200 20
Rack pasition mn{in} 11.5 ~ 12 6(0.453 ~ 0.492) 1LE ~ 12.5(0.453 ~ §.492)
A-7-4 | Btarting
Measurig stroke St 1,000 1,000
Injection volume cc 41.9 ~ 485 j M~ 41,95 ~ 48.5 34~ 4
Standad Non Nan
Pump rpm - -
Boost compensater
Measuring stroke St - -
injection volume ec - - -
F.ITimin
Ret. (F.1.D)dep 17 17
Primed in Japoan 21
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Chaprer 3 Fuel thjection Equipment
1. Fuel Injection Pump Service Data
. 3T 2 Series

Item Engine AJH25A 3JH30A

Part No 729198.512300 729198-51320
Assemble cade

1.D. mark B450 B451
Adjustment specs Engine spac. Cal. Spec. Engine spec. Cal. Spec.
Nozzle type 1.D. mark 150P244HCO DN-125D12 150P244HCO DN-125D12
Injection starting pressure (kg?cm?} 200210 165175 200210 165~175
Fuel injection pipe {OD ¢XID ¢X L} #6X¢1.82360 $#6X ¢2.02600 $62($1.8X360 #6X 42,0600
Top clearance/Pre stroke {mmj 0.95~1.05/25 0.95~1.05/25

Pump mpm:N1 {rpm) 1650 1500

Rack position:R1 {mmy} 6 B
Rated load Measurng stroke (3t 1000 1000

Injection volume {om®) 21.5 28.2 27 —

Non  unifornity (%) +3 +3

Pump rpm:N2 {rom) E— —_—
No foad

Rack position:R2 —— e

Purmp rpmecN3 (rpm) 325 325

Measuring stroke {51 1000 1000
Idling

Injection volume {cm?) 6~7 78 6~7 78

Nor uniformity (%) +20 +20

Pump rpm:N4 {rorm) 200 200

Rack position {mm) 11.5~1.25 1.5~1.25
Starting

Measuring stroks {8t) 1000 1000

Injection volume (cmd) 60~70 56~66 60~70 5666

3-1-1 Drinted fn Japan
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Chapter 3 Fuel Injection Equipment

2. Governor

2. Governor

2-1. Disassembly, Reassembly and Inspection of Governor

Primed inJapan
AOL 0} 5 ISP

2 Govemor case cover
3, Control lever
4, Govemnor lever assembly 5. Governor bever
6. Tenslon lever
7. Bushing
8. Spring pin
% Shim
10, Thiotile spring
11. Shitter

12, Washer

13, Governor link

14. Governor shalt

15. Control Jever shalt

16, Governor spring

17. Stop Tever

18, Stop ver retism apring

4. Stop bwrsbpwgg!m assernbly
22 Fuel stopper

23, Adjusting spring assernbly

2-2

24, Govemor weight

25 Governor weight

26. Pin

27. Govemnor weight support
28. Giovernor weight nut

29. Govemor slesvd

0. Control rack

31, Fuel pump cam shalt

3.JH? Series



Chapter 3 Fuel Injection Equipment

2. Governor

3JH 2 Series
2-1-1 Governor disassembly (3) Remove the governor case bolt. Remove the governor
(1) Remove the governor case. case {parallel pin) from the fuel pump until while lightly

tapping the governor case with a wooden hammer.
Create a gap between the governor case and fuel pump
by moving parts of the governor lever.

{4) Pull out the governor link snap pin by inserting needie
nosed pliers betwaen the fuel pump and governor case.
cassa,

NOTE: Loosen the hex bolt on models with an angleich
spring.
{2) Remove tha control lever hax net, and pull out the con-
trol lever from the control lever shaft.

{5) The governor and fuel pump come apart by sliding the
governor case and fuel pump apart and pulling out the
fink pin of the fuel control rack.

Primed inJapan 2-3
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Chaprer 3 Fuel thjection Equipment

2 Governor
3JH?2 Series

(8) Remove the snap-rings on both ends of the governor
lever shaft.

{6) Remove the stop lever return spring from the governor {3) Put a rod 8mm (0.3150ir.) in dia. or less in one end of
lever shaft. the governor lever shaft, and tap the govemnor shaft
until the O-ring comes out the other side of the

govermnar case.

(7) Use needls nose pliars to unhook the governor spring (10) After removing the O-ring, Iigh_tly tap the end of the
from the tension lever and control lever shaft. shaft that you removed the O-ring from, and remove
: the governor lever shaft. Then remove the governor

shaft assembly and washer,

3-4 Drinted fn Japan
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Chapter 3 Fuel Injection Equipment
2. Governor
3JH 2 Series

NOTE: The governor assembly consists of the governor
lever, lension bar, bushing, throttle spring and
shitter, and is normally not disassembled.

The spring pin Is removed when you replace the
shilter or throthe spring.

{t2) When you need to pull out the stop lever, remove the

stop lever shaft stop pin, and lightly tap the inside of
the governor case.

{11} Remove the governor link from the governor lever, (13) When you need to pull out the control lever shaft, tap
the end of the shaft with a wood harnmer,

NOTE: 1. Do not remove the ftuel limit nut from the
governer case uniess necessary.

Primed inJapan 2-5
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Chaprer 3 Fuel thjection Equipment

2 Governor
3TH2 Series
(14) Pull out the governor sleeve on the end of the fuel (16} Remove the governor weight assembly from the fuel
camshaft by hand. pump cam using the governor weight pulling tools.

{15} Turn the governor weight with a box spanner two or
three times to loosen it, stopping it with the hole in
the tuel coupling ring or holding the coupling with a

visa,

NOTE: The governor weight assembly is made up of the
governor weight, support and pin. Do not dis-

assemble,

NOTE: When the teper lit comes apart after you have
removed the nul, the governor weight may Hy out

—Be Careful,

3-6 Drinted fn Japan
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Chapter 3 Fuel Injection Equipment
2. Governor

2-1-2 Inspection of governar

Inspection of governor weight assembly

{1) Replace the governor weight if it does not open and
ciose smoothly,

{(2) Raplace the governor weight if the contact surface with
governor sleeve is extremely worn.

{3} Replace if there is governor weight support/pin wear or
the caulking is loose,

(4) Replace if the governor weight support stopper is ex-
cessively worn.

Inspection of governor sleeve

Caontact surface
/ with governor weight

Gontact surface H“‘*—-_
with shifter

Sieeve inner dia\_

(1} Replace the govarnor sleeve if the contact surface with
governor weight is worn or there is pitching.

(2} Replace the governor sleeve if the contact surface with
shifter is considerably worn or there is pitching.

{3 if the governor sleeve does not move smoothly above
the carn shaft due to governor sleeve inner dia. wear or
other reasons, replace.

Inspection of governor shaft assembly
{1} Measure the clearance between the governor shaft and
bushing, and replace if it exceeds the limit.

mm (in.)
Standard Standard -
Dimensicn Cearance | -t
Governor shaft 7,986 ~ 7.995 0.065 ~
outer dia. {0.3144 ~ 0.3147) 0.124 0.5
. . 8.060 ~ 8.1 (0.0025 ~ | {0.0198)
Bushing inner dia. (©.3173 ~ 0_3182} 0.0048)

{2) tnspect the shifter contact surface, and replace the
shifter (always by remaving the pin to disassemble) if it
is worn or scorched.

{3) Disassemble and replace throttle springs that are settl:
ed, broken or corroded by pulling the spring pin.

(4) Check link parts for bends or kinks that will cause
malfunctioning, and replace any parts as necessary.

NOTE: 1. Side gap on top of governor fever shafi. e )
n.

Standard side gap | 0.4 [0.0157)

2. Replace the governor lever, tension bar, bushing,
shifter and throttie spring as an assembly.

Primed inJapan
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3.JH? Series

{5) Inspection of springs
1} Check the governor spring and other springs and
replace if they are broken, settled or corodad.
2) Measure the free length of the governor spring, and
replace if it exceeds the limit.
See service data sheet for free length of governor
spring.

Fres leagth

Governor spring spec. table

Engine model 3JHZE 3JHZTE
Part Na. 129470-61650 129100-61730
Spring constant  kgfmm 0.32 4,22

Free length mm 12 42

2.2 Assembling governor

Inspect all parts after disassembly and reptace any parts
as necessary. Before starting reassembly, ciean new paris
and parts 1o be reused, and put them in order,

Make sure o readjust the unit after reassembly to obtain
the specified pertormance,

(1yinsert the governor weight assembly in the taper
portion at the end of the fuel pump camshaft, stopping
it with the hole in the fuel coupling ring or holding the
coupling with & vise, mount the rest, and tighten the
governar weight nut.

kg-m (#-Ib}

45~ 50

Governor weight nut lightening torque {32.54 ~ 36.16)




Chaprer 3 Fuel thjection Equipment

2 Governor
3TH2 Series
(2) Open the governor weight to the outside, and insert the (6) Mount the governor lever assembly to the governer
sleeve in the end of the fuel pump camshalt. fink,

NOTE: 1. Make sure that the correct governor link mount-
ing holes are used, and that it is mounted in the
correct direction.

2 Make sure that the governor link moves
smoothly.

{7) Put the governor lever shaft assembly in the governor
case, insert the governor lever shaft, and tap it in until
the O-ring groove comes out the apposite side of the
governor case,

NOTE: Make sure that the sleeve moves smoothly after in-

serting it.

{3) When the stop lever has been disassembled, mount the
stop lever return spring on the sitop lever, tap the stop
lever lightly with a wooden hammer to Insert it, and
tighten the stop lever stop pin,

{4) When the control lever shaft has been removed, lightly

tap the control lever shaft and washer from inside the _ ) ;
governor case, using an appropriate plate. NOTE: 1. Fit the O-ring to the side you have tapped in.

(5) If the governor has been disassembled, tap in the
spring pin.

2. Be sure to insert the governor lever shaft in
the correct direction.

3-8 Drinted fn Japan
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Chapter 3 Fuel Injection Equipment

2. Governor
3.JH? Series
3. Don't forget to mount the washers to both sides {9) Fit the stop lever return spring to the end of the
of the governor lever. governor lever shaft,

(8) After you have mounted the O-ring, 1ape the governor

lever in the opposite direction, and mount the E-shaped {10} Hook the governor spring on the control lever shaft
stop rings on the grooves at both ends. and tension lever hook with radio pliers.

(11) Pull the governor link as far as possible towards the
governor case mounting surface, insert the governor
link pin in the fuel control rack pin hole and fit the
snap pin onit.

NOTE: After mounting the governor lever assembly, make
sure the governor lever assembly moves smoothly.

Primed inJapan 2-9
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Chaprer 3 Fuel thjection Equipment
2. Governor

e —————————— 3.7 2 Series

{12} Mount the governor case to the fuel pump unit while
lightly tapping it with a wooden hammer, and tighten
the bolts,

(13} Place the adjusting spring and adjusting rod on the
governor case cover adjusting bolt, and mount the
governor case cover.

(14) Insert the control lever in the control lever shaft, and
tighten the put,

NOTE: Move the controf fever back and forth to make sure
that the entire link rmoves smoothly.

Drinted fn Japan
A FO S QHORP



Chapter 3 Fuel Injection Equipment
3. Disassembly, Reassembly and Inspection of Fuel Injection Pump
3JH 2 Series

3. Disassembly, Reassembly and Inspection of
Fuel Injection Pump

Primed inJapan
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Chaprer 3 Fuel thjection Equipment

3. Disassembly, Reassembly and spection of Fuel Injection Pump
3JH2 Series

3.1 Disassembly of fuel injection pump (2) Remove the fust feed pump.
NOTE: Do not disassemble the luel leed pump. See in-
structions for fue! feed pump for details,

When disassembling the fuel pump, separate the parts for
each cylinder and be careful not to get them mixed up.

Be especially careful to keep the plunger/plunger barrel,
delivery valveidelivery valve seat and other assemblies
separate for each cylinder {the parts of each assembly
must be kept with that assembly and put back in the same
eylinder).

Preparation

1. Wash off the dirt and grease on the outside of the
pump with cleaning oil (kerosene or diese! oil) befors
disassambly.

2. Parform work in a clean area.

3. Take off the fuel pump bottom cover and remove lubri-
cant cil,

4. Turn the fuel pump upside down to drain fuel cil.

{1) Loosen the nut with a box spanner and take H off,
halding it with the hole in the fual coupling ring or
hoiding the coupling with a vise and take out the
gavernor weight assembly.

3-12 Drinted fn Japan
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Chapter 3 Fuel Injection Equipment
3. Disassembly, Reassembly and Inspection of Fuel Injection Pump
3JH 2 Series

{7} Turn the fuel pump upside down, move all the rolier
guides to the plunger side, and then put the pump on

{4) Turn the camshaft until the roller guide is at the
its side. Turn the camshaft to a position so that none of

maximum head, and insert the plunger spring support

plate in between the plunger spring washer B (lower
side} and fuel pump unit. the cylinder cams hit the tappets.
(B) Put a plate against the governor end side of the cam-
shaft and lightly 1ap it, and pull cut the camshaft and
drive side bearing.

{8) Remove the roller guide stop.

Plunger spring support plate

NOTE: It the camshaft dogs not turn, put double nuts on
the end of the cam shaft or remove the coupling.

(5} Remove the camshaft wood ruff key.
{6) Put a screwdriver in the two grooves on the camshalt {10) Use a hammer handle or the like to push up the rolter
bearing holder mounting surface, and pull out the cam- guide from the bottom of the pump, and remove the
plunger spring support plate.

shaft bearing holder.

NOTE: 1. Be sure not to dsmage the oif seal with the
threaded part of the camshaft, MOTE: The plunger spring may make the rofler guide and
2. Be careful not to foosen the shims in between plunger, etc. Hly out when the plunger support
the pump and bearing holder. plate is removed.
Primed inJapan 313

AOL 0} 5 ISP



Chaprer 3 Fuel thjection Equipment
3. Disassembly, Reassembly and spection of Fuel Injection Pump

3JH?2 Series

{(11) Remove the rolier guide. (13} Loosen the small screw on control pinion,

NOTE: When you stand the fuel pump up, all of the rolier NOTE: 1. Check to make sure the malch marks on the
guides drop out at one time. Therefore, first pinionisfeeve are correct before loosening the
remove the stop boft for one cylinder at a time, and small screw on the control pinion, as the pinion
then the roller guide for each cylinder—continue and sleeve come apart when the screw Is
this process. loosened. If the mark is hard to read or off

center, fightly inscribe a new mark. This will
serve as & guide when adjusting injection
volume [ater.

/Small screw on conlrol pinipn

J Cantrol pinion

Match mark

Control sleave

i
12} Remove the plunger, plunger spring and lower her .
( )frorn the Iowgrupagn :afpt:a%umg g wer washe 2. Keep parts separale for each cylinder.
’ {14) Remove the control pinion, sleeve and upper rest.

NOTE: Keep the parts separate for each cylinder. NOTE: Keep parts separate for each cylinder.

3-14 Drinted fn Japan
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Chapter 3 Fuel Injection Equipment
3. Disassembly, Reassembly and Inspection of Fuel Injection Pump
3JH 2 Series

{17} Remove the delivery valve holder,

(15) Remove ihe controd rack stop Bolt and remove the

rack,

NOTE: Be careful not to lose the spring or rest on the
conltrol rack.

NOTE: 1. Be careful not to lose the delivery valve pack:
ing, delivery valve spring, defivery vaive stopper

or other small parts.
2 Keep the delivery valve assemblies for each

cylinder clearly separated,
{19) Take the plunger barrel out from the top of pump.

(18) Loosen the delivery valve retainer stop bolt, and
remove the delivery valve holder stop.

NOTE: Keep it as a set with the plunger that was remov-
ed earlier.

Primed inJapan
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Chaprer 3 Fuel thjection Equipment

3. Disassembly, Reassembly and spection of Fuel Injection Pump

3-2 Inspection of fuel injection pump
(1) Inspection of plunger

1) Thoroughly wash the plungérs, and replace plungers
that have scraiches on the plunger lead or sre dis-
colored.

2) The plunger is in good condition it it slides down
smoothly when it Is tilted about &0° Repeat this
several times while turning the plunger. Repair or
replace if it slides down 100 quickly or if it stops part
way.

{2) Inspection of delivery valve

~

1) Replace as a set if the dalivery valve suck-back collar
or seat are scratched, scored, scuffed, worn, ete.

2) The valve Is in good cpndition If it returns when
released after belng pushed it down with your finger
{while the holes in the bottom of the delivery guide
seat are covered). Replace it necessary.

3) Likewise, the valve should completely close by its own
weight whon you take your finger off tha holss in the
bottom of the delivery guide sheet.

NOTE: When fitting new parts, wash with diesel oif and
perform the above inspection,

(3) Inspection of pump
1) Inspect for extreme wear of roller guide sliding
surface. Scratches on the roller pin sliding surface are
not a problem.
2} Inspect the plunger barrel seat,
If there are burrs or discoloration, repair or replace as
this will lead to dilution of the lubricant.
(4} Inspection of tue! camshaft and bearings
1) Fuel camshaft
Inspect for scratches or wear of camshaft, deformation

3JH?2 Series

of key grooves and deformation of screws on both
ends, and replace it necessary,

2} Bearings
Replace if the taper rollers or outer race surface is flak-
ed or worn.

NOTE: Repiace fuel camshafts and bearings together.

{5} Inspection of roller guide assembly
1) Roller

Replace if the surface is worn or flaked.

2} Roller Guide
Replace if the outer roller pin hole is extensively worn
or there are many scratches.

3) Replace If the play of the roller guide assembly
pinfroller is 0.2mm (0.007Bin.) or more.

4) Injectlion timing adjustment bolt
Replace if the surface in contact with the plunger side
is unevenly or excessively worn,

{6) Inspection of rack and pinion
1) Rack

Inspect for bending of rack and wear or deformation of
fit with pinion.

2} Pinicn
Inspect for wear or deformation of fit with rack.

NOTE: If the tooth surface or sliding surface is not in
good working order, rack resistance increases,
affecting the condition of the engine (rough rom,
over juning, eic.).

{7) Inspection of plunger spring and delivery spring

Inspect springs for scratches, cracks, breakage, uneven
wear and rust, '

Drinted fn Japan
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Chapter 3 Fuel Injection Equipment
3. Disassembly, Reassembly and Inspection of Fuel Injection Pump
3JH 2 Series

(3) Place the control rack, and tighten the control rack stop

(8) Inspection of oil seals
boft,

Inspect olt seals to see if they are burred or scratched.

{8) Inspection of roller guide stop
Inspect the side of the tip, replace if excessively worn,

(10) Inspection of O-rings
Inspect and replace if they are burred or cracked.

3-3 Reassembly of fuel injection pump

Preparation
Afterinspection, put all parts in order and clean.
See Inspection of Fuel Pump for inspectlon progedure.

{1) Put in the plunger barrel from the top of pump.

NOTE: 1. Do not torget the rack aux, spring.
2. Make sure the rack moves smoothly through a

fuelf eyele.

(4} Place the rack set scrow {using the special tool) in the
rack stop bolt screw hole to fix the rack.

{5) Looking from the bottom of pump, align the match
marks on the rack and pinion.

Forutly phition

NOTE: Make sure the barrel key groove Is fitted properly {6} While holding the pinion with cne hand and keeping it
aligned with the match mark, fit in the sleeve, and light-

to the barrel! stop pin.
(2) Place the delivery valve assembly, packing, spring and ly tighten the small pinion screw.
stopper from the top of the pump, in that order.

NOTE: Fitting of sleeve; Face towards small pinion
screws and align with match mark.

NOTE: Replace the delivery valve packing and Q-ring.

Primed inJapan
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3. Disassembly, Reassembly and spection of Fuel Injection Pump
3JH2 Series

{7} Mount the plunger spring upper rest. (10) Insert the plunger spring support plate between the
plunger spring seat B {lower) and fuel pump, by put-
ting the handle of a hammer in the lower part of pump
and pushing the roller guide up.

NOTE: 1. Be sure to mount the upper rest with the hollow
side facing down, :
2. Recheck to make sure that the rack moves

easily.

{8} Mount the plunger spring.

(8) Mount the lower rest on the head of the' plunger, and NOTE: 1. Face the roller guide stop groove upwards, and
fit the piunger in the lower part of pump while align- align it with the stop screw hole on the pump.
ing the match marks on the plunger flange and the
sleave. ey

i -t ——— Stop screw hole
: !
L]

i.’“‘:‘—'——-smpgroove

2, Check the movement of the rack. The plunger
spring may be out of place if the movement is
hesvy — insert a screwdriver and bring it to the
correct position,

3. When replacing the rofler guide assembly, [it
shims and lightly tighten:

Standard shim thickness 1.2 mm (Q.0472 in.)
Part ¢code number 129155-51600

(11) Make sure that the roller guide stop groova is in the
correct position, and tighten the roller guide stop bolt.

Plunger inserting tool

NOTE: If the plunger is mounted in the opposite direction,
the Infection volume will increase abnormally and
cannot be adjusted.
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3.JH? Series

{12) Fit the bearings to both ends of the camshaft, and in-
sert from the drive side by tapping lightly.

NOTE: Turn the pump upside down, and tap in the cam- (15} Mount the fuel pump side cover.

shaft whife moving the rolfer guide to the plunger {16) Tap in the camshaft wood ruff key.

spring side. {17) Turn the camshaft, and pull out the plunger spring
{13} Fit the oil seal on the Inside of the bearing retainer support plate.

and mount the bearlng retalner,

NOTE: Coat the cemsha¥t and oil seal with oil to prevent
the oil seal from belng scratched.

{14) Fix the pump, lightly tap both ends of the cam shaft with
a wooden hammer, and adjust the cam shaft side
clearance with the adjustment shims while checking
with a side clearance gauge.

o in.)

Camshalt side clearance

0.02 ~ 0.05
(0.0007 ~ 0.0019)

Adjusting
Pull out the adjusting shimsif the clearanceis too small, and
add adjusting shims if it is too large.

mum {in) .
0.50 (0.0196) NOTE: Fit double nuts to turn the camshatt.
Adjusting shim thickness 040 Egjg} fg
0.15 (0.0059)
Primed inJapan 3-19
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3. Disassembly, Reassembly and spection of Fuel Injection Pump
3JH2 Series

{18) Tighten the delivery valve retainer. {20y Mount the fuel feed pump

kg-rt {f-Ibk
Tightening torque | 35~ 40(25.31 ~ 28.93)

NOTE: 1. Tighten the retainer as far as possible by hand— NOTE: fﬁ; ;?n;he instructions for reassembiy of the fuel
if the bolt gets hard to turn part way, the packing ’
or delivery valve are out of place. Remove, cor-
rect, and start tightening again.
2. Oveartightening can result in malfunctioning of
the rack.

(19} Fit the delivery retainar stop and tighten the stop bolt.

g-m {f-ib)

Tightening torque | 0.3 (2.16)

NOTE: Qvertightening can upset the dslivery relainer and
cause oif feakage.

Drinted fn Japan
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4. Adiustiment of Fuel Injection Pump and Governor
3JH 2 Series

4. Adjustment of Fuel Injection Pump and Governor

mm {in}
Adjust the fuel injectionl purmp after you ha:are comp[eted Toster used I I Fart code mamber
reassembly. The pump itself must be readjusted with a 0 10
special pump tester when you have replaced major parts Yanmar (4.3307) | (5.9055) | 158090-51010
such as the plunger assembly, roller guide assembly, 125 165
fuel camshaft, etc. Procure a pump tester like the one Robert Bosch | (4 9919) | (5.a060) § 158090-51020

illustrated below.
u {4) Rermove the control rack blind cover and fit the rack

indicator.
4 Preparatlmjls o Next, turn the pinion from the side of the pump until
Prepare for adjustment of the fuel injection pump as the control rack is at the maximum drive side position,
follows: _ _ and set it to the rack indicator scale standard position,
(1) Adjusting nozzle assembly and inspection of injection Then make sure that the controf rack and rack indicator

starting pressure, slide smoothly.

Rack indicator

i R ]

PR

A 1510 5 ¢
w5

kgiems® {lbfn.?)
Adjusting nozz2le type YDN-128D12
165 ~ 175 i
Injection starting pressure (2346 .85 ~ 2489.08) Controd rack blind cover
(2) Adjusting injection pipe. o )
. 2.046.0 x 600
inner dia./outer dia. x length {0.0767/0.2362  23.6220) Rack Indicator
Minimum bending radius 25 (3.9842)

(3) Mount the fuel injection pump on the pump tester plat-
form,

Lk Wb L

15 0

Scale mark

Part code number ! 158090-51500

Primed inJapan 3-21
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(5) Gheck control rack stroke Relation between top clearance, standard shim thickness
Make sure the rack position is at 11,5 ~ 12.5mm (0.4527 and pre-stroke. ——
~ 0.4821in) on the indicator scale when the governor Adiusting shim thickness 1.0(0.039%)
contral lever is set at the maximum operating position. 1.2{0.0472)
if it is not at this value, change the link connecting the }2 %ggg;ﬁ

Vermor control rack i just it. g
govemnor and col 9 adjust it $.500591)

NOQTE: Links are availabe in 1mm (0.034in.) increments. 1.8 {0.0830)

) Remove the plug in the ail fill hole an the top of the Past Code Ne. 12915551600
governor case, and fill the pump with about 200cc of {1} Place the top clearance gauge on a level surface and
pump oil or engine oil. set the gauge to zero.

{7) Compilete fuel oil piping and operate the pump tester to
purge the line of air.
{B) Set the pressure of oil fed from the pump tester to the Q

injection pump at 0.2 ~ 0.3kg/cm? (2.84 ~ 4.26 In/in.?).
i

I
|

(2} Remove the injection pump delivery retainer, take out
the delivery valve assembly, insert the top clearance

gauge and tighten by hand.

4.2 Adjustment of top clearance

Adjust the top clearance (the clearance between the top

of plunger and the top of barrel with the cam at top dead

center] of each cylinder plunger to bring it to the

specified value by changing the thickness of the shims.
Top clearance

Plunger barret

Plunaer {3) Turn the camshaft, and bring the cam to the top dead
Qe
mm {in} center while watching the gauge needle.
Top clearance 0.95-1.05(0.0374-0.0413)
Pre-stroke 2.5(0.0884)
Standard shim thickness 1.2(0.0472)
322 Drinted fn Japan
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{4) Read the gauge at this position, and adjust until the
clegrance is at the specified value by changing ad-
justing shims.

Tighten the adjusting screw after completing adjust-

ment.
%— Adjusting bolt
%—— Adjusting shim

{Creater shim thickness decreases top clearance and
smaller shim thickness increases top clearance).

NOTE: Adjust while walching gauge, and then tighten.

{5} After adjustment is completed, insert the delivery valve

assembly and tighten the delivery retainar. kg-m {f1-Ib)

35~40
{25.31 ~ 2893

Delivery retainer tightening lorque

Repeat the abave procedure o adjust the top clearance of
each cylinder.

4-3 Adjusting of injection timing

After adjusting the top clearance for all cylinders,
check/adjust the injection timing.

Cylinder No. 3
Cylinder N6, 2
Cytinder No. 1

Direction of rotation

Primed inJapan
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{1) Set the governcr control lever ta the operating position
and fix (bring plunger to the elfective injection rangse),
turn the camshaft clockwise, and check the injection
starting time (FID) of cylinder No.1 (start of discharge
of fuel from the delivery retainer).

Cylinder no. Counrt from the drive side
Direction of rotation Right leaking from drive side

{2) In the above state, set the tester needle to a position
easy to read on the flywheel scale, and check the injec-
tion timing several limes by reading the flywhee scale,
according 1o the injection order,

Injection order 1—3—4—2—1
injection timing 9g°
Allowabie deviation =30

(3) Readjust the top clearance of cylinders that are not
within the ailowable deviation (increasing adjusting
shim thickness makes injection timing faster, and
decreasing makes it slower),

The change in injection timing effected by adjusfing
shims is as follows:

Change in injection timing
Carn angle Crank angle
G.1mmm {0.0039In.) 0.5° 1.0°

Change in shim thickness

(4} When you have readjusted top clearance, make sure it
is within allowable values after completing adjustment.
mm §in}

Allowable top clearance [ 0.3{0.0118)

NOTE: 1. All cylinders must be readjusted it any one shows
less than the allowable value,
2. If the top clearance is less than the aflowable
value, the plunger will hit the delivery valve or
the piunger flange will hit the plunger barrel,
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3TH2 Series
4.4 Plunger pressure test 4-6 Adjusting injection volume
{1) Mount the pressure gauge to the delivery retainer of (uniformity of each cylinder)
the cylinder to ba tested. The injection volume is determined by the fuel injection
pump rpm and rack position. Check and adjust to bring to

specified value.

4-8.1 Measuring injection volume
(1) Preparation

Set the pump rpm, rack position and measuring stroke
to the specified value and measure:

Pump RPM 1800 mpm
Pump rotating direction Right kooking from drive side
F'r%ca'gggi‘?a“” scale 7mm (0.2756 in)

Remove the rack stop bolt behind the pump and screw

Max. pressure gauge reading {:?gg;; lﬁm:} in the rack fixing bolt to fix the rack.
Connecting screw dimensions M12 % 1.5

(2} Set the governor control lever to the step position,
operate the injection pump at about 200 rpm, and make
sure that the pressure gauge reading is 500 kglcm?
(7110 Ibfin.?) or more while lightly moving the control
pinion gear towards full throttle {drive side) from the
pump.

Replace the plunger If the pressure does not reach this
value,

(3] immediately release the gear after tha pressure rises to
stop injection.

At the same time, check to see that oil is not leaking
from the delivery retainer or fuel injection piping, and

28 (10236} mm in.)

that there is no extreme drop in pressurs.

1040.3937)
440.9574) 4{0.1574)

4.5 Delivery valve pressure test 3 01180
(1} Perform the plunger pressure test in the same way, [ — }

bringing the pressure to about 120 kg/em? {1706 Ibfin.3), | 115 {0.4527)

and then stopping injection. 7 -t \Z §

M§ = 1,0
Part Code No. [ 158090-51510

{2} Measuring injection volume
Measure the injection volume at the standard stroke,
and adjust as follows if it is not within the specified

value.
Measuring stroke 1,000 st
Specified injection volume See injection pump
at standand rack position service data
{2) After pressure rises to the above value, measure the Nonuniformity of cylinders £3%
time it takes to drop from 100 ~ 90 kglem? (1422 ~ 2702
E
1efin7). 4-6.2 Adjustment of injection volume
100 ~ 90 kg/em? 5 seconds Measure the injection volume in measuring cylinders for
1422 ~ 1280 Ibfin.? ) in.? d , g cylinge
¢ 280 lbfin 7} {to drop 10 kglem* (142 lbfin. 1) each cylinder, and adjust if necessary to obtain the
It the pressure drops faster than this, wash the delivery specified values.
valve, and retest. Replace the delivery valve if the (1) Push the controd rack all the way to the drive side, stop

pressure continues to drop rapidly. with the rack fixing beit, and loosen the pinion/sleave

fixing bolt 1/3 of a revolution.
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L]} 3JIH2 S'e‘ri'e,\‘

(2} When the control sleeve is turned to the right or left,
the plunger is turned through the same angle to in-
crease or decrease injection volume.

The injection volume is increased when the control
steeve is turned in the — direction and decreased when
turned in the — direction in the following figure.

Pinign

£
b
Ry

—

L

(3) Measure the injection volume of each cylindar again.
Repeat this process until the injection volume for every
cylinder is the same {within the specified limit).

(4} Next, measure the injection volumes under different
conditions, and make sure the injection volume for
every cylinder is within the specifications.

Reptace the plunger if the Injection volume is not
within specifications.

NOTE: See adjustment data for the specified injection
volume value at other measuring points.

(5} After completing measurement, firmly tighten the
piston/sleeve fixing screw.

{6) 11 nat aligned with the match mark, make a new match
mark.

4-7 Adjustment of governor
4.7.1 Adjusting fue! Jimit bolt

{1) Adjust the tightness of the fuel limit bolt to bring the
rack position to the specified value {R:} with the
governor control lever all the way down towards the
fuel increase position, while keeping the pumnp at rated
rom Na.

{2) Measure fuel injection volume at rack position (Ri).
Tightening of fuel limit bolt,

(3} 1f the injection volurme is at the specified value, tighten
the fuel limit bolt lock nut at that position.

4-7.2 Adjusting RPM limit boit

(1) Gradually Joosen the governor control lever while keep-
ing the pump drive condition in the same condition as
when the fuel limit bolt was adjusted, and adjust the
tightness of the RPM limit bolt to the point where the
rack position just exceeds the specified value (R).

Maximum speed
adjustrnent bolt

{2) Check maximum RPM at no load
Further increase rpm, and make sure that rack position
{Rz = R1 — L) comresponding to maximum rpm at no
load is within specified value {N2).

No lnad max. RPM
{Pump RPM)

1950 rpm

4.7.3 Adjusting idling
(1) Maintain the pump rpm at specified rpm (Na).

1205 | idling adjustment boit
I Full read position
|
|
3 t
e\ -t —
: i : , Control lever
;g ( | L
I R |—4+—— I
&a L _ __
R. |- R s -
I i 1 f
R L
N, N, N, N, Idling rpm (Pump APM) | 325 pm

Pump [rpm}

Primed inJapan
AOL 0} 5 ISP

3-25




Chaprer 3 Fuel thjection Equipment
4. Adiustment of Fuel Infection Pump and Governor

e ——————————— 3.7 2 Series

{2} Measure the injection volume while lowering the
governor controd tever to the idiing position, and adjust
the position of the control lever with the idling adjust-
ment bolt 1o bring it to the specified value.

Maasuring stroke 1000 st
Idling injection volume See injection pump service daa

4.7.4 Check injection volume when starting

(1} Make sure the control rack moves smoothly while
gradually reducing idling rpm,

{2) Next, fix the governor control lever at the full load
position with the pump at the specified rpm (N.). Make
sure that control rack is atthe maximum rack position
{11.056 ~ 12.05).

Measure the injection volume and check to make sdare
i is within the specified value,

Pump rpm (N¥) 200 rpm

Rack indicator scale 11 .5~ 12 Bmmi0.4527~0.4821 in.}
Measuring stroke 1000 st

Injection volume Soe injection purnp service dats

Checking injection stop

Drive the pump at rated rpm {N,) and standard rack
position (R,) with the governor control lever at the full
load position, operate the stop lever on the back of the
governor case, and make sure that injection to all
cylinders is stopped.

NOTE: Be sure to ramove the rack fixing bolt when doing

this.
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5. Fuel Feed Pump

The fuel feed pump pumps fuel from the fuel tank, passes it
through the fusl filter element, and supplies it to the fuel
injection pump.

The fuet feed pump is mounted on the side of this engine
and is driven by the {eccentric) cam of the fuel pump cam.
shaft. It is provided with a manual priming lever so that fuel
can be supplied when the engine is stopped.

5.1 Construction of fuel feed pump

EvA

1. Bottom body 6, Pin 11. Top body agsembly
2. Piston spring 7. Lever return spring 12 Packing

3 Pislon 8. Lever assembly 13.Cover

4. Diaphragm spring 9, Q-ring 14, Srnall screw

5, Diaphragm assembly 10, Stoppin 15 Cap

5-2 Fuel feed pump specifications
Head 1m (3.28 1)

230 commin (14,03 in*min}
Discharge volume at 1500 cam rpm, discharge prassure
of 0.2 kglem? {2.84 1h/in%)

Closed oft pressure 2}3 kgfcn{gt{i.gg éba;;;_rlm:g,m}

Primed inJapan 3-27
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5-3 Disassembly and reassembly of fuel feed pump (4) valve contactimounting
5-3. 1 Disatsambly Clean the valve seat and valve with air to remove any

(1} Remove the fuel feed pump mounting nut, and take the foreign matter.
tuel feed pump off the fuel injection pump.

(2} Clean the fuet faed pump assembly with fuel oil.

(3} After checking the orentation of the arrow on the ¢over,
make match marks on the upper bogy and cover, remove
the small screw, and disassembie the cover, upper body
and lower body.

5-3. 2 Reassembly

(1) Clean ali parts with fuel oil, inspect, and replace any
defective parts.

(2} Replace any packings on parts that have been
disassembled.

(3} Make sure that the intake valve and discharge valve on (5) Inspect the diaphragm spring and piston spring for settl-
upper body are mountad in the proper direction, and that ing and the piston for wear, and repiace as necessary.
you don"t forget the valve packing. .

{4} Assemble the diaphragm into the body, making sure the NOTE: Replace parts as an assembly,

diaphragm mounting holes are lined up (do not force).
(8) Align the match marks on tha upper body of the pump
and cover, and tighten the small screws evenly.
kg-cm (ft-Ib)
Tightening torque | 15 ~ 25 (108 ~ 1.80)

5-4 Fuel feed pump inspection

(1) Place the fuel feed pump In kerosene, cover the dis-
charge port with your finger, move the priming lever and
check for air bubbles {Repair or replace any part which
emits air bubbles).

Measuring cylinder

Alr pressure kgicm?

Container filled
with light ofl

{2) Attach a vinyl hose to the fuel feed pump intake, keep
the pump at the specified depth from the fuel ol
surface, move the priming lever by hand and check for
sudden spurts of fuel cil from the discharge port. If oil is
not spurted out, inspact the diaphragm and diaphragm
spring and repairireplace as necessary.

(3) Diaphragm inspection
Parts of the diaphragm that are repeatedly bumed will
becoma thinner or deteriorate over along period of time.
Check the diaphragm and replace if necessary.
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6. Fuel Injection Nozzle

When fuel oil pumped by the fuel injection pump reaches
the injection nozzle, it pushes up the nozzle valve (held
down by spring), and is injected into the combustion
chamber at high pressure.

The fuei is atomized by the nozzle to mix yuniformly with the
air in the combustion chamber. How well the fuel is mixed
with high temperature air directly affects combustion elfi-
ciency, engine performance and fuel economy.
Accordingly, the fuel injection nozzles must be kept in top.
condition to maintain perferrmance and operating efficien-
cy.

{1} Hole type fuel injection nozzle

Applicable engine madel
|. D. mark

Fuel starling pressure adjusting shim

Nozzle spring

Nozz2la spring seat
Stop plate

MNozzie valve
L Nozzie

Nozde body

®—~ Nozzle clamp nut

Positioning pin.—

Primed inJapan
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6-1 Functioning of fuel injection nozzle

Fuel from the fuel injection pump passes through the oil
port in the nozzle holder, and enters the nozzle body
reservoir.

When oil reaches the specified pressure, it pushes up the
nozzle valve (held by the nozzie spring), and i5 injected
through the small hole on the tip of the nozzle body.

The nozzle valve is automatically pushed down by the
nozzle spring and closed after fuel is injected.

Qil that leaks from between the nozzle valve and nozzle
body goes from the hole on top of the nozzle spring
through the oil leakage fitting and back into the fuel tank.
Adjustment of injection starting pressure is effected with
the adjusting shims.

Nozzle holder

Fuel starting pressure
Adjusting shim

Hozzle spring

gk Positioning pin

Stop plale

Nozzée clamp nut

Nozzie valve

Nozzle body

Injection hole

Sprayang.IE

Engine model 3JH2E 3JHZ-TE
Nozzie 1.D. Mark 150P244HCO 140P 28520
Spray angle 160° 140°
Mo, of injection hole > dia: 4 X 0.24an & % 0.26an

Nozzls opening pressure | 195 ~ 208kg/ (2,773 ~ 2.9151b/in.2)
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Nozzte body identification number
The type of nozzle can be determined from the number
inscribed on the outside of the nozzle body.

1} Hole type fuel injection nozzies

Sample
Y DLL A — 150 P 24400

T _LDQSIQG code
Nozde size Psize
Ssize
Spray angle

Mounting angle u
of nozzie on

cylinder head

Code A: atangle

Nocode: not at angle

Typa{DLL: semi-tang typa}

YANMAR @

Kentification number

6-2 Fuel injection nozzle disassembly

NOTE: 1. Disassemble tuel infection nozzle In a clean area
as for the fuel injection pump.

2. When disassembling more than one fuel injection
nozrie, keep the parts for each injection nozzle
separate for each cylinder (i.e. the notzle for
cyfinder 1 must be remounted in cylinder 1),

(1) When removing the injection nozzle from the cylinder
head, remove the high pressure fuel pipe, fue! leakage
pipe, elc,, the injection nozzle retainer nut, and then the
fuelinjection nozzle.

Full injection nozzle retainer%
Full injection nozzle

Heat protector(teflon) %

3JH?2 Series

(2) Put the nozzle inavise

NOQTE: Use the special nozzie holder for the hole type injec-
tion nozzle so that the high pressure mounting
threads are not damaged.

(3) Remove tha nozzfe nut

Boxspanner

Vise

Holder .

NOTE: Use a special box spanner for the hole type (the
thickness of the two nozzle nuts is 15mm (0.5908in.)).

{4} Remove the inner parts

NOTE: Be careful not to loosen the spring seat, adjusting
shims or other small parts.

6-3 Fuel injection nozzle inspection
&-3. 1 Washing
{1) Be sure to use new diesel ail to wash the fuel injsction

nozzle parts.
(&) Wash the nozzle in clean diesal oil with the nozzle clean-
ing kit.

Nozzle cleaning kit

1} Diesel Kiki nozzie cleaning kit:
Type NP-84868 No.5789-001

2)Anzen Jidosha Co., Ltd. nozzle cleaning Kit:
Type NCK-OM

{3) Clean off the carbon on the autside of the nozzle body
with a brass brush,
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{4) Cl2an the nozzle s=at with ¢leaning spray.

(5} Clean off the carbon on the tip of nozzle with a piece of
wood.

{6} Clean hole type nozzles with a nozzle cleaning needle.

Nozzle cleaning needle (plarno wire)
0.2mm dia, wire, 22mmlong x Swires

i

Part code no. ]

28210-000010

6-4. 2 Nozzle inspection

(1) Inspect for scratchesiwear
Inspect oil seals for abnormal scratches or wear and
replace the nozzle if the nozzle sliding surface or seat
are scratched or abnormally weorn.

{2) Check nozzle sliding
wash the nozzle and nozzle body in clean diesel ofl, and
make sure that when the nozzle is pulied out about hak
way from the body, it slides down by itself when releas-
ed.
Rotate the nozzle a little; replace the nozzle/nozzle
body as a set if there are some places whereitdoes not
slide smoothty.

Na

~

~

VA

{3} Inspecting stop plate {inter-piece)
Check for scratches/wear in seals on both ends, check
for abnormal wear on the surface where it comes in

contact with the nozzie; replace if the stop plate is
excessively worn,

3.JH? Series

Nozzle contact surtace Ein
Seai surface
Hole type
mm (in.)
Nozzle contact surface wear imit ! 0.1 {0.0039)

(4} Inspecting nozzle spring

Replace the nozzle spring if it is exiremely bent, or the
surface is scratchad or rusted.

{5) Nozzle holder
Check the oil seal surface for scratches/wear; replace
if the wear is excessive.

6-5 Fue! injection nozzle reassembly

The fuel injection nozzle is reassembled in the opposite

arder to disassembily.

(1) Insert the adjusting shims, nozzle spring and nozzle
spring seat in the nozzle holder, mount the siop plate
with the pin, insert the nozzle bodyinozzie set and
tighten the nut.

(2) Use the special holder when tightening the nut for the
hola type nozzle as in disassembly.

Nozzle nut tightening torque kg-m (-1t}

Hole type nozzle 4 ~ 4.5 {289 ~ 225)
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©-6 Adjusting fuel injection nozzle

6-8. 1 Adjusting opening presture

Mount the fuel injection nozzle on the nozzle tester and use
tha handle to measure injection starting pressure. i it is
not at the specified pressure, use the adjusting shims to
increase/decrease pressure (both hole and pintle types).

Mozzle tagter

Spray from each nozzte
nola is uniform

re
Injection starting pressu kgieree i,

Injection starting pressure | 195 ~ 205 (2773 ~ 2915) %

7-6. 2 Injection tast
After adjusting the nozzle to the specified starting

pressure, check the fuel spray condlition and seat oil ’m‘;ﬂfm‘"“
tightness. sExcessive dl
(1) Check seat ofl tightness o
After two or three injections, gradually increase the *Siuggish starting/stopping
pressure up to 20 kgfom?® {284 ibfin.?) befors reading the ot injection
starting pressure, maintain the pressure for 5 seconds,
and make sure that no cil is dripping from the tip of the
nozzle.
Tast tha injection with a nozzle tester; relighten and tast
again if thers is excessive oil laakags from the overflow
coupling.
Replace the nozzle as a set if oil leakage is stifl ex-
cessive.
(2) \njection spray condition
Operate the nozzle tester lever once to twice a second
and check tor abnormal injection.
1) Hole typs nozzlas
Raplace hole type nozzles that do not satisfy the follow-
ing conditions:
* Proper spray angle (6)
+ Correct injection angle (a)
* Complete atomization of fuel
s Prompt starting/stopping of injection
3-32 Drinted fn Japan
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7. Troubleshooting
3JH 2 Series

7. Troubleshooting

7-1 Troubleshooting of fuel injection pump

Complete repair means not only replacing defective
parts, but finding and eliminating the cause of the trou-
ble as well. The cause of the trouble may not
necessarily be in the pump itself, but may be in the
engine or the fuel system. If the pump is removed
prematurely, the trus cause of the trouble may never
be known. Before removing the pump from the engine,
at least go through the basic check points given here.

Basic check points

* Check for breaks or oil leaks throughout the fuel
system, from the fuetl tank to the nozzle,

» Check the injection timings for all cylinders. Are they
correctly adjusted? Are they too fast or too slow?

« Chack the nozzle spray.

+ Check the fuel delivery. Is it in gocd condition? Loosen
the fuel pipe connection at the injection pump inlet, and

7-2 Major faults and troubleshooting

test operate the fuel feed pump.

Fault Cause Remedy
1, Engine Fuel not {1} No fuel in the fuel tark. Resupply
won't delivered to {3} Fuel tank cock is closed. Open
start, in}er:ﬂon {3) Fuel pipe system is clogged. Clean
pump. (d) Fuel fiiter alement is clogged. Disagsemble and clean,
or replace elemeant
{5) Air is sucked into the fuel due to defective connections Repair
in the piping from the fuel tank to the fust pump.
{6) Defective valve contact of feed pump Repair or replace.
{1 Piston spiing of feed pump is broken. Replace
1= l'nter‘spindle or lappets of feed pump are stuck, Repair or replace
Fuel {1} Defective connaction of contral kever and aceel. rod of Repair or adjust
delivered injection pump,
to injection {2} Plunger is worn out or stuck. Repair or replace
pump. (3 Delivery valve Is stuck. Repair or replace
{#) Control rack doesn't move. Repair o replace
{5 Injection pump coupling is damaged, or the key is broken. fAeplace
Nozzle {1} Nozzle valve doesn't open or close normally. Repair or replace
doesn't work. [ (2) Nozzle seat is defective, Repair or replace
{3 Case nut is loose. Ingpect and tighten
{4) Injection nozzle starting pressure is too low. Adjust
{5) Nozzle spring is broken. Replace
i6) Fue! ol filter is clogged. Repair or replace
(M Excessive oil leaks froem the nozzle sliding area, Replace the nozzle assembly
Injection (1) Injection timing is retardad due to failure of the coupling. Adjust
timing is (@) Camshaft is excessively worn, Replace camshaft
defective. (3} Roller guide incorrectly adjusted or excessively worn. Adiust o replace
{4} Plunger is excessively worn, Replace plunger assemily
2. Engine starts, but {1} Fuel pipe is ¢logged. Clean
immediately stops. () Fuel filter is clogged, Disassemble and clean,
or reptace the element.
(3) Improper air-tightness of the fuel pipe connection, Replace packing; repair pipe
or pipe is broken and air is peing sucked in.
{4} insufficient fuel delivery from the feed pump. Repair or repiace

Primed inJapan
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Fault Cause Remedy
3. Defective (1) Knocking sounds caused by improper (too fast) injection timing. |  Inspect and adjust
Engine’s injection ) Engine overheats or emits large armaount of smoke dus Inspect and adjust
output is timing, and 1o improper (too slow) injection timing,
insufficient. | other failures. | 4 1o rricient fuet delivery from feed pump. Fiepai or replace
Nozzle {1} Casa nut loose. Inspect and retighten
movements {2} Defective injection nozzle performance. Repair or replace nozzle
Is defective (3} Nozzie spring is broken, Replace
{4) Excessive gil leaks from nozzie. Replace nozzle assembly
njection {1) Max. delivery limit bolt is screwed in too far. Adjust
pump Is 2 Plunger is worn. Replace
defective. {3} injection amount is not uniform. Adjust
{4} Injection imings are not even. Adjust
{5} The 1st and 2nd levers of the governor and the control Repair
rack of the injection pump are improperly lined up.
{6) Delivery stopper is loose, Inspect and retighten
(#) Delivery packing Is defective. Replage packing
{8 Delivery valve seat is defective, fepair or replace
{9} Delivery spring is broken, Replace
4. Idiing is rough. {1} Movernent of contral rack is defective.
1) Stiff plunger movemsnt or sticking. Repair of replace
2) Rack and pinion litting is defective. Repair
3 Movement of governor is improper. Repair
4) Delivery stopper is too tight, Inspect and adjust
{2) Umeven injection volume. Adjust
{3} Injection timing ig defective. Adjust
@ Plunger is worn and fus! injection adjustment is difficult. Replace
(5) Governgr spring is too weak, fleplace
{6) Feed pump can't feed oil at low speeds. Repair or replace
(7} Fuel supply is insulficient at low speeds due to clogging Disassemble and ¢lean,
of fusl filter, of replace element
8. Engine runs at high {1) The wire of rod of the accel. is caught, tnspect and repair
speeds, but cuts out (2} Control rack is caught and can't be moved, Inspact and repair
at low speeds,
8. Engine doesn't reach (1) Governor spring is broken or sxcessively worn. Replace
max. rpm. {2 Wnjection performance of nozzle is poor. Repalr or replace
7. Loud knocking. {1} Injection timing is too fast or too slow. Adjust
(2} Injection from nozzle is improper. Adjust
Fuel drips after each injection.
{3 Injaction nozzle starting pressure is too high. Adjust
{9 Unsven injection. Adust
{5) Engine overheats, or insulficient compression, Rapair
1, Engine Whan exhaust | {1) Injection timing is too fast. Adjust
exhausts| smoke is (21 Air volume intake Is insutficient. Inspect and repair
Yoo 0:'::"" black: () The amount of injection is uneven. Adjust
) @) Injection from nozzle is improper. Repair or replace
When exhaust | (1) Injaction timing is too slow. Adjust
smoke is (2) Water is mixed in fuel, Inspect fust system,
white: and clean
(3 Shortage of lube oil in the angine. Repatr
{4) Engine is ovar.cooled. inspect
3-34 Drinted fn Japan
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8. Tools

Name of tool Shape and size Application

Pump mounting scale

for Yanmar tester 158090-51010
for Bosch (tester) 158090-51020

Measuring device
{cam backlash}

158090-51050

Plunger insert
156090-51100

Tappet holder
158090-51200

Weight extractor
158090-51400

Primed inJapan 3-35
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8 Tools
3JH2 Series

Name of tool Shape and size Application

Rack indicator
158080-51500

Rack lock screw
158090-51010

Dummy nut
158000-51520

Nozzle plate
158090-51700

Plunger gauge
121820-92540

Top clearance gauge
158000-51300

1t

I
[ 3 i

Timer extraction tool

3-36 Drinted fn Japan
A FO S QHORP



Chapter 3 Fuel Injection Equipment
9. Fuel Filter

3JH 2 Series
The fuel filter is installed between the fuel feed pump and 8-1 Fuel filter specifications
fuel injection pump, and removes dirt/foreign matter from Filtaring method fiiter pager
the fuel pumped from the fuel tank. o Filtering area 8406 (130.20in7)
The fuei filter element must be changad periodically. The Wi fiow 0.25 timin (15.25 in_min)

fuel pumped by the fuel feed pump goes around the ,
element, is fed through the pores in the filter and Pressure 0ss ;??2;;" 3.9370in) Hg
discharged from the center of the cover. Dirt and forgign Max. dia. of unfiltered particle Su

matter in the fuel are deposited in the element.

9-2 Fuel filter inspection

The fue! strainer must be cisaned occasionally. If there is
water or foreign matter in the strainer bowl, disassembie
the strainer and wash with clean fuel cil to completely
remove foreign matter. Replace the element every 300
hours of operation.

Repiace the filter prior to this if the filter is very dirty,
deformed or damaged.

Discharge

Intake
Element changes every 300 hours
Elerment part code number 129470-55700
Fuel filter bracket
Element
B8—@6 hole
. sl E| =
g 8| 2
L 2
- Hl o 2
o o
gi$ o)1 Nul § G| §
L1 a -\Qr ;

N RARE:
’ \

19
0.3337)
&9 e
{3.1406) "1 320 x 15 Make sure there are
3.5 eMective threads
Primed in Japoan 3-37
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10, Fuel Tank (Optional)

10. Fuel Tank (Optional)

A triangulaer 30 liter fuel tank with a 2000mm (78.7402in)
rubber fuel hose to fit all models is availzble as an option.
A fuel retumn gonnection is provided on top of the tank to
which a rubber hose can ba connected to retum fyel from

the fuel nozzles,

Fuel raturn gonnection
Tank

Level gaug

Pipe joint

3JH?2 Series

&

Clamp ——é

Rubber hose —

T L

Drain cock

:] (( A\ A
2
4
&
250 9.84) < 15{0.59) 362 (14.25)
.
o
B
P e, N C i N
g g
N & 23
] s ]
- " P &
L] o
é i g 5% )
= = <
o S =
5% //g 30(1.18) 36(1.42)
€
PE 112 ®
2 @
| =
2
623(24.5%) mm {In.}
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Chapier 4 Intake and Exhcust System
1. Intake and Exhaust System
3JH 2 Series

1. Intake and Exhaust System

1-1 3JHE engine

Air enters in the intake silencer mounted at the end of the
intake manifold, is fed to the intake manifold and then on
to each cylinder.

Exhaust gas goes into the exhaust manifold {in the fresh
water tank) mounted on the cylinder head discharge. After
cooling it enters the mixing elbow which is directly con-
nected with the exhaust manifold, and is discharged from
the ship along with waste cooling water,

Intake system

Exhaust system

Mixing elbow

Exhaust manifold

Primed inJapan 4-1
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Chaprer 4 Intake and Exhaust System

1. Iniake and Exhanst System
3JH2 Series

3JH25A/30A

Intake system

Exhaust systern

(Fresh water - Sea water cooling system)

U type
elbow

4-1-1 Printed inJapan
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Chapier 4 Intake and Exhcust System
1. Intake and Exhaust System
3JH 2 Series

1-2 3JH-TE engine Air goes from the intake manilcld mounted to the lutbo-
charger, through the turbocharger and a rubber hose to
the intake manifold and is fed to each cylinder.

Exhaust gas goes from the exhaust manifold to the
turbocharger connected to the exhaust manifold, to the
mixing elhow mounted to the turbochargar, and is dis-
charged from ship along with waste cooling waler.

Intake syslem

Intake air sibencer

Mixing elbow

Primed inJapan 4-2
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2. Turbocharger
3JH 2 Series

2. Turbocharger

2-% Specifications

Turbocharger maker ISHIKAWAJIMA-HARIMA HEAVY INDUSTRIAL CO.LTD.{IHI}
Turbine type Radial flow
Bliower type Centrifugal
Bearing type Full foating
Lubrication method Outer lubrication
Cooling metheod Air cooled
Continuous rated rpm 155,000
{conimious allowaple) 700°C
Dry weight,approx. 4 2kgt9.26 1b.)
Turbocharger model o | MY67
Applicable engine model o 3JH2-TE
2-2 Construction
13)(14)(12)( 15 gi(s 10 17
Air outlet

N
\

Gas outiet -<fjamm l " | -
. L]
M ]
|
L]
£ 20
" 19
(_ l \ -‘ ] Oil outlet. ——— S
t ) (9
Gas fnfet 3 6)(6)4)(7
1. Turbing shaft 11. Turbine wheel chamber
2 Oil thrower 12 M5 hexagonal bolt
3. Turbine side seal ring 12 Turbine side locking plale
4. Seal plate 4. Lock washer
5. Floaling bearing 15. Baaring chamber
6. Thrust bearing 16. Stop rlag
7. Blower whee! chamber 17, Screw M
8. M5 hexagonal bolt 18, Intake silencer
9. M5 lock washer 19 Blower whal fixing nut
10. Blower side top plate 20, Blower wheel

21, Heat ingulating board

Primed inJapan 4-3
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2 Turbocharger

2-3 Interchangeability of turbochargers

The IHI-make turbocharger used for the
3JH2-TE differ according to the engine model.
Care should therefore he taken to asemble
only components for the turbocharger used in

3JH?2 Series

your engine when replacing parts. The use of
incorrest  turbocharger  components  will
detract from the performance of the engine.
Turbocharger models can be distinguished by
their name plates.

Conling vertar Turbecharger maodel name plats

Turbo spec. f Turbocharger model name
Serial No, RHB 52[ “IHI" serial No.
Parts No. [ Yanmar part No,

Turbine & Blower Spec,

Engine model |Turbocharger model (spec. Yanmar parts
gl ! roer (spec.) rparts Ne Turbine Blower
3JH2-TE MY 75 129171 - 180000 J400IHP1ZNW BRLL338C
4-4 Drinted sn Japan
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Chapter 4 thiake and Fxhaust System

2. Turbocharger
3JH 2 Series

2-4 Interchangeability of turhocharger components

The inspection procedures and adjustment
standard are identical for ali turbocharger
modals. Piease note, however, that the asterisked
{*) components differ according to the turbocharger
model and are not interchangeable,

Thrust bearing

Fioating bearing
* Turtvine shaft

* Turbine housing

Components Parts No,

Parts name RHBS52HW

Turbine housing NIN138475

Bearing chamber NN123350

Turbine shaft NN131102

Blower whesl NN136511

Blower wheel ghamber NN133792

Applicable engine model | 3JH2-TE

Code number 129171-18000
Prined inJapan 4-5
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2 Turbocharger

PP — o ) = Seres
2-5 Disassembly, assembly
2.5.1 Preparations for disassambly
The following special tocls are required for disassembly of
the turbocharger, in addition to the standard tools.
Name of tool Use tustration
mm {in.}
b 75 {29527} ——————ou] 875
10.2952)
Bar To remove thrust metal and tihrust bushings 4
Material;  Copper or brass
Pliers To rermove floating bushing stop ring
Pliers To rermove seal ring
Torque driver (Phillips) M@
5 ~ S0kglom? To mount thrust metal and seal plate {+)
(7111 ~ T711.16 ibfin)
Standard  Model
To tighten turbine shait [ Dom—
Box wrench 10mm (0.3237in.) x 12 square
Box only may be used
For fodiowing boits
M6: 10mm (0.3937in.}
110kgicrn® (1584.56 1bfin.2)
Torque wrench M5; 8mm (0.314%in.} 6 K i
45 xg/om? {64.005 1bfin.")
M5: 8rm {0.3149in.) .
20 kgicm? (284.46 Ibfin®}
To measure play in shaft and axial direction o5 {0.1968) )
{horizontal and vertical} R10 - mm {in.)
{0.2937) ) ]
' 1
N 7 (0.2755)
RS (0.1968)
Gauge wire T ' 8
M26 1{0.039%
PO.45
40 10 15 _
[‘0_3149} {1.5748) {0.30897) £0.5005) Mount to dial gauge
4-6 Drinted in Jopan
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2. Turbocharger

L]} 3JIH2 S'e‘ri'e,\‘

2-5.2 Inspection prior to disassembly

{1) Make sure that the turbine and blower blades are not in
contact and that the rotor rotates smoothly.
{2} Measuring rotor play,

e (ind
Standard Waar fimit
Rotor play in direction Q.03 ~ 0.08 0.09
of shaft {0.0011 ~ 0.0023} {0.G035)
Rotor play in axial C.08 ~ (.13 0.17
direction (0.0031 ~ 0.0051) {0.0066)
2.5.3 Disassambly

Make mateh marks before disassembling the turbocharger
to show how the super charger is mounted on the engine.
This determines the angle at which the turbine charnber,
bearing chamber and blower chamber are mounted,
{1) Removing blower chamber

1) Remove the M5 mounting bolts, spring washers and

blower side retaining plate.
2} Remove the blower chamber.

NOTE: 1. The blower chamber and bearing chamber moun-
ting surfaces are coated with a liquid gasket,
2. Be careful not to scratch the biower blade when
disassembling the blower chamber.

(2) Removing blower blade
1) Fit a box wrench (10mm (0.3937in)) to the end of the
turbine side of the turbine shaft and remove the shaft
end nut.

NOTE: The box end nut has left handed threads.
2) Remove the blower blade.

(3) Removing turbine chamber, lagging.
1} Remove the turbine chamber mounting bolts and the
turbine side retaining plate for lagging.
2) Remoave the lagging and turbine chamber,
(4) Pulling the turbine shaft
1) Lightly hold the heat shield by hand and pul! out the
turbine shaft.

NOTE: If the turbine shaft is hard to pull out, lightly tep
the Blower side end of the shaft with 2 wooden
mafiet,

2} Remove the heat shield.

NOTE: If the heat shield is hard lo remove, tap it lightly
with a caulking chisel,

{5) Removing the seal plate
1) Loosen the M3 flat seal plate mounting screws with a
plus screwdriver and remove them along with the
double grip {tooth) washers.
2} Remove the seal plate.

NOTE: The seal plate and bearing chamber mounting
surfaces are coated with a liquid gasket,

3) Remove the oil ring seal from the seal plate,
{6) Removing the thrust metal and thrust bushing.
1} Loosen the M3 flat seal plate mounting screws with a
plus screvudriver and remove them along with the double
grip washers.

2} Use a copper rod to remove the thrust metat and thrusi
bushing.

Primed inJapan
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(7) Rernoving the floating metal (bushing)
1) Remove the round R stop ring from the bearing
chamber with stop ring pliers.
2) Remove the floating metal from the bearing chamber.
{8) Removing seal fing
1) Remove the turbine side seal ring from the turbine
shah.
2) Remove the large and small blower side seal rings
from the o¥ seal.

2:5.4 Preparations for reassembly

(1} When the turbocharger is reassembled, special tools,
liquid gasket {Three Bond No.1207S or Three Bond
No.1215) and burning praventative agent are needed in
addition to the standard tools.

{2) Always replace the following with new parts when
reassembling the turbocharger:

Turbine side seal rings
Blower side seal rings (large)
Blower side geal rings (small)
M3 flat screws

Bent washers

Double grip washers

Lube oil fnlgt
Circlip
Near the turbine /’ N Ftoating matal
:a__,.*
Mateh up contact surface

Lube oil intet

Alt olher cases

Lasking from turbing side
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3JH2 Series
2.5.5 Reassambly F{: ]
{1) Reassernbly of floating meta!
1) Mount the inside round R stop fing in the bearing Hﬂ_ ;
chamber with stop ring pliers. —
2) Fit the floating metal in the bearing chamber. Coat hars
3} Mount the outside round R stop ring in the bearing
chamber. BN
NOTE: 1. The round R stop ring opening shouid be mount- \
ed as shown in the iliustration. The round part !
of the stop ring should be mounted on the
metal. N~
2. When mounting, coat the Hoating metal with Bearing ehamber 1|
engine oil, l
{2) Reassernbly of the turbine shaft Be careful that the s
1) insert the seal ring in the lurbine shait. llquid gasket does 1 -
2) Mount the heat shield on the turbine side bearing notleak towamis — |
chamber, this area.
3) Coat the journal of the turbine shaft with engine oil men {in)
and insert from the turbine side of the bearing Coating thickness ] 0.1 ~ 0.2 (0.0039 ~ 0.0078)

charnher.

NOTE: Take adequalte care not to scraich the lloating
metal with the turbine shaft.
The seal ring opening should face the oil intake
and be inserted aligned with the turbine shaft
cemter.

{3) Reassembly of the thrust metal
1) Insert the thrust bushing in the turbine shaft.
2) Coat the thrust meta! with engine oil and mount it in
the bearing chamber.
3) Put the double grip washers on the thrust metal moun-
ting M3 flat screws and tighten with the torgue driver.

Lube it intake side

\

~
IR\

Looking from Diower side

kg-cm {f1-id}

NOTE: See the itlusiration for where 10 coat it

4) Mount the sealing plate on the hearing chamber.
5) Put the double grip washers on the sealing plate
mounting M3 fiat screws and tighten with the torque

driver,
kg-cm {it-It)

Tightening torque [ 12 ~ 14 0.86 ~ 1.01)

{5) Mounting blower blade
1} Put the blower blade an the turbine shaft,
2} Tighten the turbine side shaft end nut of the turbine
shaft with a box wrench {10mm (0.3937in.}).
NQTE: The shalt end nut has a left handed thread.
kg-cm ift-Ib)
Tightening torque ] 18 ~ 22 (1.30 ~ 1,59}

{6) Mounting turbine chamber
1} Mount the turbine chamber, aligned with the match
rmarks made before disassembly.

NOTE: When replacing parts, mount after checking the il
intake/discharge and exhaust gas intake positions.

2) Lugging
Put on the turbine side retainer plate for lugging and
the bent washer, and tighten with the ME& hex bolt.
Make sure to bend the washer after tightening the M6
hex bolt. kg-orm {ft1b}

Tightening torque [ 105~ 115(7.59 ~ 8.31)

Tightening torque ] 12 ~ 14 (0.86 ~ 1.01)

{#) Mounting seal plate
1} insert the seal ring i the il drain,
2} insert the seal ptate in the oil drain.

NOTE: The seal ring opening should face the direction in-
dicated in the upper right iilustration.

3) Coat the blower side seal plate mounting surface of
the bearing chamber (20} with the liquid gasket (Three
Bond No.12073 or Three Bond No,1215).

{7 Mounting biower chamber
1) Coat the blower side flange surface of the seal plate
with the liquid gasket (Three Bond No.1207S or Three
~ Bond N¢.1215).

NOTE: Refer to page (21) lor where to coat. o (in)

Coating thickness | Q.1 ~ 0.2 {0.0039 -~ 0.0078}

2) Align the match marks made before disassembly and
mount the seal plate in the blower chamber.

4-8 Drinted fn Japan

AT S QTSP



Chapter 4 thiake and Fxhaust System
2. Turbocharger

L]} 3JIH2 S'e‘ri'e,\‘

NOTE: When replacing parts, mount only afier checking
oil intake/discharge and air discharge positions,

J) Heplace on the biower side retaining plate and spring

washer and tighten with the M3 hex bott. kg-cm (1400

40 ~ 50 (2.89 ~ 3.61}

Tightening torque |

{8) Measuring rotor play
See itern 3-2 on inspection procedure — the measuring
procedure is the same,
Rotor play above the standard is usually due to im-
proper assembly or use of the wrong pait—
reassembie.

mm (in)
Standard
Rotor play in direction of shaft (O.l%?? ~ 8:8323}
T 0.08 ~ 013
Rotor play in axial direction {0.0031 ~ 0.0051)

2-5.6 Disassembly/reassembly precautions

Observe the following during and after mounting the
turbocharger on the engine.

Be especially careful to prevent the entrance of foreign
matter into the turbocharger,

(1} Pracautions on mounting the turbocharger.

Lube oit system

1) Run new engine oil through the oil intake holes before
mourding on the engine, turn the turbine shaft by hand
and lubricate the journal metal (bushings) and thrus?
metal.

2) Wash the engine oil intake pipe and oil discharge pipe,
check for damage and make sure it is not clogged up
with dirt or other foreign matter.

3) Make sure that there is no oil leakage from the oil
pipes and joints after assernbly.

Intake system
1) Make sure that there is nc dirt or other foreign matter
in the air intake system.
2) Make sura that there is no air leakage from the air sup-
ply duct/air cleaner connections.

Exhaust system

1) Make sure that there is no dirt or other foreign matter
in the exhaust gas system,

2) Make sure not to mix up the special heat resistant
boits and nuts with the regular bolts when mounting
the parts. Coat the bolts, nuts, etc. with burning
preventive agen.

{Heat resistant hex bolts are used for the turbine
thamber.)

3) Make sure that there is no gas leakage from exhaust
pipingfconnections.

Primed inJapan
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2-6 Inpsection and maintenance
2-8.1 Washing

{1} inspection prior to washing
Make a visual inspection of disassembled parts before
washing to check for burning, wear, foreign, matier and
carbon build-up. Make an especially thorough in-
spection in case of breakdowns as a step towards
determining the cause of the breakdown,

Major items
Ingpection Location
Carbon build-up 1} Turbine shaft turbine side seal ring and
back of blade.

2} Around the heat shield mounting of the
bearing chamber and 1he inside wall of
the bearing chamber.

Lubrication 1} Turbine shaft journal, thrust bushing,
{wear, burning, il drain,

discoloration} 2) Floating metal and thrust metal.

3} Around the inner bearing race of the
bearing chambear.

1) Inside wall of the turbine chamber.

2} Cuter circumference of the bearing
chamber and around the heat shield
mounting.

3} Turbine side seal ring of the turbine
shaft and the back of the blade.

4} inside wall of the blower chamber,

5) Back of the blower blade.

6) Back of the seal plate and place
where the saal ring is inserted.

Oll leakage
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(2) Washing procedure
Keep the foliowing in mind when washing the paris,

|tem ToolsiClaaning Agent Procedure
(1) Turbine shaft 1. Tocls (1} Boil the turbine shaft in the washing bucket. Do not hit the
{1} Bucket blade o remave the carbon.
(500 = 500)
(2 Heat source {2) Soak in the cleaning agent until the carbon and other
“ alearrr: Of gas burner matertals adhering to the surface become soft.
fus

{3 Use a plastic scrubber or hard bair brush to remaove the
2. Cleaning agent softened foreign matter.
Standard carbon removing agent
{#) Be very careful not to serateh the turbine shaft bearing surtace
or the seaf ring grooves.

(5) Any foreign matter will unbalance the turbing shaft,
s0 be surs 10 clean it well. Do not use a wire brush,

{2} Turbine charnber 1. Tools (1) Boil the turbine charnber in the washing bucket.
same as for turbine shaft
{2) Soak in the cleaning agent until all the material adhering to
2 Cleaning agent the surface becomes soft.

same a3 for turbine shaft
(3) Use a plastic scrubber or hard hair brush to remove the foreign

matter.
{3} Blower blade, 1. Tools (1) Soak in the cleaning agent until the foreign matker adhering
blower chamber {1) Bucket te the surface becomes soft.
{500 = 5000
{2) Brush {2} Use a plastic scrubber or hard hair brush to remove the
sotened foreign matter.
2. Clearing agent Do not use a wire brush,
{4y Other parts (1) Wash all other parts with diesel oil.

(2 Clean all lube il lines with compressed air.
{3 Be careful not 1o scratch parts or allow them to rust,

4-10 Drinted fn Japan
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2-6.2 Inspection procedure

(1) Blower chamber
[nspect for scratches caused by contact with the
blower blade, scratches in the mourting surface, any
galiing or cracks.
Replace if necessary.
(2) Turbine chamber
inspect for scratches caused by contact with the tur
bine blade, flaking due to oxidation of the skin, and
deformation due to heat or cracks.
Replace if necessary.
(3) Biower biade
inspect for scratches caused by contact, and for
breakage, corrosion or deformation,
Replace if necessary.
(4) Turbing shaft
1) Inspect the portion around the turbine biade for scrat-
ches, breakage, discoloration or deformation, and in-
spect the shaft for bending, discoloration of journat,
abnormal wear, seal ring groove scratches or wear,
Replace if necessary.
2) Measure the outer diameter of turbine shaft journat (A)
and sea! ring groove width (E), and replace if beyond
the wear limit.

3.JH? Series

{8) Thrust bushing, oil seal and thrust metal, Inspegt for

wear, scratches, discoloration, etc,, and replace if
necessary, even if they rémain within the wear limit.

G

G,
Thrust bushing T[__ bl

el
.4
Qil saal
1) Thrust bush

Measure the thrust bush groove clearance (K), and
replace if it exceeds the wear limit.

mm {in.)
Wear limit
Thrust bush groove ¢learance K 4,07 (0.1602)
2) Oil ring
Measure the seal ring groove width (Gi), (G2} and
replace if it exceeds the wear limit.
mm (in)
Wear limit
. G, 1.31 {0.0515)
I i
Seal fing groove width G, 1.11 (0.0437)

3) Thrust metat
Measura the thrust metal width (J), and replace if it

exceeds the wear limit. _
mm {in.)

Wear limit

E
A
— ]
¥-block
mm {in)
Wear limit

Journal outer dia. A 7.98 (0.3141)
Seal fing groove width B 1.29 {0.0507)

3) Measurs turbine shaft undulation and replace if it
exceeads 0.071mm (0.0004in.).

(5 Head shield
Inspect for scratches due to contact, deformation due
to heat, and corrosion,
Replace if necessary.

Primed inJapan
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Thrust metal width J 3.98 (0.1566)

{71 Floating metai
1) Inspect for abnormal wear, discoloration, scratches,
atc., and replace if necessary.
2) Measure the inner diameter {C) and outer diameter (D}
of the metal, and replace if either exceeds the wear

fimit. e i
Wear limit

Floating metal outer dia. C 12.31 {0.4846}

Floating metal inner dia. D 8.04 (0.3165)

{8) Bearing chamber

1} Inspest for flaking due to oxidation of the skin, galling
and scratches, and replace if necessary.

2) inspect the round R stop ring for breakage or cracks
and replace if necessary.

3} Measure the (B) and {F) dimensions of the bearing
chamber as shown in the iliustration on the right, and
replace if either exceeds the wear limit.
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mm {in.}
Wear limit
Bearing chamber inner dia. B 12.42 (0.4889)
Turbine side seal ring
area inner dia. 15.05 {0.5929)

{9) Seal plate

1) Inspect for scratches due to contact, scratches in
mounting surface, galling and cracks and replace if
necessary.

2} Measure the blower side seal ring area (Hi, H2} and
replace if either exceeds the wear limit.

Seal plate

257

%

%

H. M,

4 Y

n

.

—1]

v

mm {in)
Wear lirnit

Blower side seal ring H, 12.45 (0.4901)
area inner dia. H, 10,05 {0.3956)

(10) Seal ring _
Inspect for wear or deformation and replace if
necessary. '

{11} Inspect retaining plates, bolts and spring washers
for detormation and replace if necessary, Always re-
place the M3 flat screw bend washer and grip washer,

3JH?2 Series

2-6.3 Periodic inspection

(1) Pericdically inspect the overall condition of super-
charger and the amount of dirt build-up. Inspect at the
intervals specified in the following chart. '

Interval
Hem Imontns of | & months of | 12 months o
1500 hours | 3000 hours | BOOO hours
Fotation of rotor O
Rotor play O
Disassembly, cleaning
and inspection of e
entire unit
Cleaning and
inspection of air filter Every 300 hours

(2} inspection Procedure
1) Rotation of rotor
The rotation of the rotor is checked by listening for any
abnormal noise when it is rotating. Use a listening bar,
placing the tip of the bar firmly against the turbo-
charger and gradually increasing engine rpm. If a {oud
noise is emittad every 2 or 3 seconds, rotation is ab-
normal. The turbocharger should be replaced or

repaired as something may be wrong with the metal or
rotor.

2) Rotor play
Remove the turbocharger from the engine and check
the play in the shaft axial and radial directions as
shown balow.

3} Rotor play in the shaft axial direction.

Magret base
Turbine wheel chember

=

Dial gawge
»

Hotor play in the shafl

I

Move the turbine shatt
in the shalt axial directior

4

axial diraction
[ ]
mm in)
Standard Wear limit
Rotor play in 0.03 ~ 0.06 0.09
shaft axial direction {0.0018 ~ 0.0023} {0.0035}

Drinted fn Japan
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2. Turbocharger
3JH 2 Series

4) Rotor play in shaft radial direction.

Magnetic base

Dial gauge

1 - } Move the turbine shaft both ways

Play in radial diraction [

e

<6

Qil intet
mim {in)
Standard Wear limit
Rotor play in the 008 ~0.13 0.17
shaft vadial direction {0.0031 ~ 0.0051) {0.0066)
Primed inJapan 4-13

AOL 0} 5 ISP
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3TH2 Series
&_‘.’.J,_:'.I/‘ RS \-‘/f’d.,‘ !Eéé;;
D ,'1 1
B—D--— C=— . H-- i
i 2T
74
L7
il
- -
E . G, G,
men ({in)
Items 1o check ' Standard - Woear limit
Turbine shaft journal outer dia. (A) © 789 ~ 8.00(0.3145 ~ 0.3149) 7.980 (0.3141)
Turbine side seal 1ing groove width (E) 1.25 ~ 1,28 (0.0432 ~ 0.0503) 1.210 {0.0476)
Turbine shaft Blower side seal ring groove width (G.) 1.22 ~ 1,23 (0.0480 ~ 0.0484) 1.310 {0.0515)
Blower side seal ring groove width (G} 1.02 ~ 1,03 (0.0401 ~ 0.0405) 1.110 (0.0437)
Turbine shaft play 0.01 (0.0003) 0.011 {(0.0004)
Floating bearing inner dia. (C} 8.01 ~ 8.03 (0.3153 ~ 0.3161} 8.040 (0.3165)
Bearing Floating bearing Inner dia. (D} 12.32 ~ 12,33 (0.4850 ~ 0.4854) 12310 {0.4348)
Bearing set ring inner dia. (B) 12.40 ~ 12.41 (0.4881 ~ D.4885) 12.420 {0.4889)
Thrust bearl Thrust bearing width (J} 399 ~ 401 (0.1570 ~ 0.1578) 3.980 {0.1566)
™ Thrust bushing groove dimension (K} 4,04 ~ 405 (0.1590 ~ 0.1594) £070 {0.1602)
Turbine side {bearing wheel chamber) (F) 15.00 ~ 15.02 (0.5905 ~ 0.5913) 15.050 {0.5925)
Seal ring fixing area Blower side (seal plate} (H.} 12.40 ~ 12 .42 (0.4881 ~ 0.4889) 12.450 {0.4301)
Blower side (seal plate} (H,) 10.00 ~ 10.02 (0.3937 ~ 0.3944) 10.050 {0.3956)
Play of rotor in shaft axial girection 0.03 ~ 0.08 (0.0011 ~ 0.0023) 0.090 {0.0035)
Play of jolor int radial direction 0.08 ~ 0.13 {0.0031 ~ 0.0051) 0.170 {0.0066)
Tightening torque
Screw dia. Tightening torque
mm kg-cm%t-lb)
Turbine chamber M6 105 ~ 115
set bolt {7.59 ~831)
Blower chamber M5 40 ~ 45
set bolt (2.69 ~ 3.25)
Thrust metal M3 12~ 14
36t screw {0.86 ~ 1.01)
Seal plate 12 A 14
set screw M3 .86 ~ 1.01)
left hand screw 18 ~ 22
Blower blade nut M5 {1.30 ~ 1.59)
4-14 Drinted fn Japan
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L]} 3JIH2 S'e‘ri'e,\‘

2-7 Troubleshooting

The engine wilt not produce the required cutput if the
turbocharger beeaks down. I the engine output drops, first
check the enging {0 see if anything is wrong, and then
check the turbocharger according to the foliowing pro-
cedure if there is nothing wrong with the engine.

2-7.1 Excessive smoke
{1) Insufficient air intake

Cause

Remedy

1)  Alr cleaner is clogged up.
2) Alcintake is closed.
3) Leakage from air intake system connections.

* Replace of wash the element,
» Open to proper position,
*» inspect and repair

{2} Turbocharger does not rotate

Cause

Remedy

1) Build-up of foreign matter in oil on seals inhibiting turbine

shaft rotation.
Burned metal
sinsufficient oil ar clogoing up of supply pipe.

2}

»Qil temperature too high. Rotating parts are out of balance.
+Insufficient warming up or sharp stopping.

Turbine or blower blade knocking something or broken.

* Excessive rpm

*Excessive exhaust gas temperature rise,

s Entrance of foreign matter.

*Worn metal (bushings)

simproper reassembly

3

» Disassemble and clean urbocharger and change enging oil.

+ Disassemble turbocharger and repair.

* Inspect engine oit supply system, repair any parls as nacessary
and change the engine oil.

* Wash or replace rotating parts.

* Read operation manual and cperate engine accordingly.

*» Inspect engine parts and adjust.

* Disassemble and thoroughly remove any foreign mattar, inspect
the air cleaner, and engine parts, and repair as nNecessary.

+ Disagsemble turbocharger and repair.

» Reassemble

{3) Excessive exhaust gas drag (resistance}

Cause

Remedy

1} Insufficient turbocharger rpm duee to leakage of exhaust gas

before entry into turbocharger.
Insufficient turbocharger rpm due to deformation of
exhaust system piping.

2)

» Inspect fittings and repair.

* Repair

2-7.2 White exhaust smoke

Cause

Remedy

1) Qil leaking on blower side or turbine side due lo clogging

or deformation of return piping.

Seal fing excessively worn or broken dua to excessive
metal wear.

2)

+ Repair or replace pipe.

+ Disassemble turbocharger and repair,

2-7.3 Excessive oil consumption

Causae

FAemedy

1} Seal ring excessively worn or broken due to excessive
metal wear.

» Disassemble turbocharger and repair.

2-7.4 Decrease in (engine) output

Cause

Remedy

L
2
3}
4)

Gas leakage from exhaust gas system,
Air leakage from blower side discharge,
Air cleaner elernent clogged up.
Turbacharger dirty or damaged.

= Inspect parts and repair.

& Clean or raplace element.
» Disassemble turbocharger and repair, or replace.

Primed inJapan
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e —————————— 3.7 2 Series

2-7.5 Poor (slow) turbocharger responsivenass {starting)

Cause

HRemedy

1} Carbon build-up on turbine side {blade seal) inhibiting
turbing shaft rotation.

2} Incompiete combustion.

*» Disassemble and wash turbocharger and replace engine oil.

s inspect engine fuel system and improve combusticn efficiency.

2-7.8 Abnormal noise ar vibration
{1} Abnormal noise

Cause

Hemedy

1) Blower discharge air flows back {surges) whan the gas line
area is considerably reduced due to closing of the turbine
chamber nozzie or during acceleration,

2} Rotating parts knocking something.

* Disassemble and clean turbocharger.

¢+ Disassemble turbocharger and repair or replace.

{2) Vibration

Cagse

Rermnedy

1) Fittings connecting turbocharger and exhaust gas piping/oil
pipe have become loose,

2)  Rotating parts making contact with surrounding parts
because of metal faiiure, or turbine blade or blower blade
damaged due to entrance of foreign matier,

3} Rotating parts out of balance.

+ Inspect fittings and retightenfrapair as necessary.

= Disassemble turbocharger and repair or replace.
Thoroughly remove any foreign matter.

* Repair or replace rotating parts.

2-8 Turbocharger blower washing procedure

2-8.1 Genaral

(1} Use "Blower Wash” and clean water to wash the
blower. :

(2) Make it a general practice 10 wash the turbocharger
blower when the air supply pressure has decreased by
about 10 percent. The frequency of this wilt differ great-
ly depending on working conditions, but about once a
week is generally sufficient.

{3} This prodecure cannot be used for cleaning the entire
turbocharger. It must be periodically disassembled and
Cleaned.

{4) Only remove the inlet cap when washing the blower =it
must not be removed under any other circumstances.

2.8,2 Procedure

{1) Run the engine at normal load (3/4 ~ 4/4 load) and app-
Iy Blower Wash for 4 ~ 5 seconds with a 20c¢ standard
ailer.

(&) 3 ~ 5 minutes after application of the Blower Wash the
dirt will be loosaned up. Slowly put in 20cc of water
{over about 4 ~ 10 seconds).

{3) Use a vinyl container to feed in the cleaning agent or
water, If too much cleaning agent or water enters sud-
denly thera might be a breakdown or breakage of the
biower blade. Be sure to feed in the cleaning agent or
water at the correct speed.

{4} If there is no change in the air supply pressure or

exhaust gas temperature after washing, repeat the
washing after about 10 minutes.
No change after washing the blower 3 ~ 4 times
indicates that either the blower is extremely dirty or
something else is out of order. Disassemble and clean
the washer, and take any othar action as necessary.

(5) Aun the engine under load to dry for at least 15
minutes after feeding in the agent or water.

O

N ] N

/0

| -

| ——————

Clean the blower: Every 150 hours

4-18 Drinted fn Japan
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3. Mixing Elbow

3-1 Construction
Threre are two types of mixing elbows for the 3JH3 Eengine:
the L and L) types. Both types are bolted to the

exhaust mainfoid.
There are also L and U types for the 3JH-TE, engin

e,
Both are mounted on the turbocharger discharge.

For model 3JH2E

L-type
Mixing elbow
{stainless steal)

Far models 3JH2-TE

U-type
Mixing efbow
{bronze casting}

Primed inJapan
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3.JH? Series

3-2 Mixing elbow inspection

(1) Ciean dint and scale out of the air and cooling water
lines.

{2) Repair cracks ar damage to welds, or reptace.

{3) Inspect the gasket packing and replace as necessary.

{Option)

& t,

{Option]

U-Type mixing efbaw
fhranze casting)
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1. Lubrication System

The lube oil in the il pan Is pumped up through the intake
filter and intake piping by the lube oil pump, through the
holes in the sylinder body and on to the discharge filter.
The Iube oil which flows from the holes in the cylinder
body through the bracket to the oil element is liltered and
sent to the oil cocler. It returns from the il cooler to the
bracket, the pressure is regulated, and it is fed back to
main gatlery in the cylinder body. .

The lube oil which flows in the main gallery goes to the
crankshaft journal, lubricates the crank pin from the
crankshaft journal, and a portion of the oil is fed
to the camshaft bearings. .

Oil is sent from the gear case camshaft bearings through

Lubricating oil cooler !

3.JH? Series

the hotes in the cylinder body and cylinder head to the
valve arm shaft to lubricate the valve arm and valves.

Oil is also sent from the main gzllery 1o the piston cooling
nozzle to cool the piston surface, and is sent through the
intermediate gear bearing (oil) holes to lubricate the in-
termediate gear bearings and respective gears.

Lube oil for the fuel injection pump is sent by pipe from
the main gallery to the fuel injection pump.

Part of the lube oif is sent from the oil cooler discharge to
the supercharger in engines fitted with one, and is then
piped back from the supercharger to the oil pan.

F

Fuel injection pumﬂ

I Lubricating ail titer | ?é;fj’l‘:g“::we
- ot l

Gil pressure [Od pmsu]:e svire l I *

requlator vaive [

* Cylinder block main galtery
[ & It

Lubricating oil pumg Idle gear shaft Cam shaft bearing Crank journal Cooling nozzle

. o g Valve rocker A "
Lubricating o4l filter Idle gear face arm shaft [ Crark pin Piston

: i
Valve rocker arm 1

]Tappet and cam facel
\ l Qil pan /
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3JH?2 Series

Turbocharger Models:3JH2-TE

o ey CC’::) To cylinder haad valve rocker
<) £* e arm shaft

To oil pan

Main hearing

DAy
e é( Y
\E {-“ﬁ T
o

ting oil pump

. el
Piston cooling nnzzle 3

Lubricating oil filter
{inlet sida)

. ] “ l. = R AN ‘ \\
-._‘_..\ , - \ ,J
I"|_ =
Lubricating T )
oil filter - Bracket .
|=:‘ [ ] / L& Fl
- 4 i "‘
(: = = oty o,
-
]
I:. Lubrica
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1. Lubrication Sysiem
3JH 2 Series

3JH25A/30A

Lubricating oil Iiltsr\

Qil return piper

ettt
i

Fuel injection pump
lubricating pipe
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2. Lube Oil Pump

2-1 Lube oil pump construction

The trochoid type lube oil pump Is mounted on the gear
case side engine plate, and the rotor shaft gear is driven
by the crankshaft gear.

The lube oil flows from the intake filter mounted on the
bottom of the cylinder body through the holes in the
cylinder body and engine piate, and out from the holes in
the engine plate and cylinder body to-the discharge filter.
The lube oil pump is fitted with a pressura regulating
valve which maintains the discharge pressure at 3kg/cm®,

3JH?2 Series

Intake

Exhaust

Quter rotor

Lubeicating oil pump

5-3 Drinted fn Japan
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3.JH? Series

Oil pregsure requiator valve

T Spring

FAMALEE |

Cuter rotor\\__: [

nrer oo ——w __|
—

L‘ \ Folor shal

Geat

N

Pump body

Side cover

Safety valve

2-2 Specilications of lube oil pump

Engine speed 3800 rpm
Gear ratio 28
{crank gearipump gear) 2
Pump speed 3477 rpm
Primed in Japoan 5-4
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2-3 Lube oil pump disassembly

(1} Aemove the lube oil pump assembly from the engine
piate.

(2) The lube ofl pump cover may be disassembled, bul
do not disassemble the rotor, rotor shaft or drive gear.
The oil préssure regulating valve plug is coated with
adhesive and screwed in, 80 it cannot be disassembled,
These parts cannot be reused after disassembly.
Replace if necessary as an assembly.

2-4 Lube oil pump Inspection

{1) Clearance between outer rotor and pump body
insert a feeler gauge between the outer rotor and pump
body !0 measure the clearance, and replace if it ex-
ceeds the limit.

CQuter rotor

Body

Fealar gauge

mm {in}
Standard Wear limit
Quier rotor and 0.900 ~ 0170 0.25
pump body clearance (0.0039 ~ 0.0066} {0.0098)

(2) Clearance between outer rotor and inner rotor
To measure cliearance, insert a feeler jJauge between
the top of the inner rotor tooth and the top of the outer
rolor tooth, and replace if it exceeds the limit.

inner rotor

Quter rotor

Feeler gauge

3JH?2 Series
N
AL
Ty
\J
r)\ Inner roter
Quter rotor
men fed
Standard Wear Himit
Quter rotor and 0.050 ~ 0.105 0.15
inner rotor clearance {0.0019 ~ 0.0041) {0.0059)

(3} Clearance between pump bedy and inner rfotor side of
outer rotor
Place a straight-edge against the end of the pump body
and insert a feeler gauge between the straighi-edge
and the rotor to measure side clearance. Replace the
assembly if the clearance excgeds the limit.

Feelar gauge

mm {in.)
Standard Wear limit
Pump body and inner rotar, 0.03 ~0.09 0.13
auter rotor clearance {0.0011 ~ 0,0035) | (0.0051)

{4) Clearance between rotor shaft and side cover
Measure the rotor shaft outer diameter and the side
cover hole diameter, and replace the entire assembly it

the clearance exceads the limit. e G0
Standard Wear lmit

Rotor shaft and 0013 ~ 0.043 0.2

body csiearanoe {0.0005 ~ 0.0016} {0.0078)

(5) Check for tooseness of driver gearirotor shaft fitting,
and replace ihe entire assembly if loose or wobbly. .

{6) Push the oil pressure regulating valve piston from the
oil hole side, and replace the assembly it the piston
does not return dua to spring breakage, etc.

{7) Make sure that the rotor shaft rotates smoothly and
easily when the drive gear is rotated,

Turning torque | less than 15 kg-cm {0.106 f1-ib}

Drinted fn Japan
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3. Lube Oil Filter

3-1 Lube oil lifter construction

The lube oil filter is a full-flow paper element type,
mourtted to the side of the cylinder body with the filter
bracket. The cartridge type filter is easy to remove.

To prevent seizure in the event of the filter clogging up,a
bypass circuil is provided in the oil fiiter. The bypass
valve in the filter element opens when the difference in
the pressure in front and behind the paper element
reaches 0.8 ~ 1.2kg/cm? (11.38 — 17.06 Ib/in.%).

3.JH? Series

Cylinder body main gatlery

To oil pan

Filter brackel

To lubricating
cil cooler

Fram lubricaling cif pump

To lubricating il pump

Fron lubeicaling ofl filter linlet gide)

ofl conler

To lubrlcating cil cooler
To lubrleating oll cocler

X

\L By.pass valve
]
; @ .
Port from cylinder body
te lubricating oil filter

For ol pressure swich

or sender unit
IR L | \ @ To cylinder body
\\ - main gallery
™.
Oll pressure regulator valve By-pass
Eloment Oll pressuse
e regulatos valve

1

From lubricating oil cooler
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3. Lube Gil Filter
3JH?2 Series

3JH25A/30A

Filter bracket

Lubricating oil filter

Oil return pipe

Qil pan
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o —————— 3.TFT ? Seiies

Type - | Full flow, paper element
Filtration area 800 (124in.2)
Discharge velume 202 /min{1220 in*//min)
Pressure loss ?i?fzvzq'-mﬂeuglwinﬁ)
By-pass valve 0.8 ~ 1.2kg / ol
ragulating pressure (1.37 < 17.061b¢in. ")

3-2 Lube oi filter replacement

{1) Period
The paper element wili get clogged up with dirt after
fong hours of usage, and eventually unfiltered oil will
be fed to the engine through the bypass cirguit,
Replace the filter according to the following standard,
as the dirt in unfiltered oil will of course have a
detrimental affect on the engine.

Every 300 hours of

Qil tilter replacement period engine operation

(2) Replacernent

1} Remove the lube oil filter with the special tool.

2} Clean the filter mounting surface on the filter bracket
and mounting screws,

3) Coat the filtar rubber packing with [ube oil.

4) Serew in the filter unti the rubber packing comes in
comtact with the bracket mounting surface, and then
2 ~ 3 turns more,

5) Run the engine after mounting the filter, and make
sure that there is no oil leakage.

Primed inJapan 57
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4. Oil Pressure Control Valve

4-1 Oil pressure control valve consiruction

The oil pressure control valve built into the oil filter
bracket contrels the oil pressure from the time the lube oif
leaves the fitter and is cooled in the lube oil cooler untit
just before it enters the cylinder body main gallery.

When the pressure of lube cil entering the cylinder body
main gallery exceeds the setting, the control valve piston
opens the bypass hole and lube il flows back into the ofl
pan.

Shims

,\5 Pressure reguiator spring
Pug ﬁ% (% o<
Packing e g
Srackel
35 ~ 45 kglem?
Reguiating pressure {89.78 ~ 64.00 ibfin.})

4.2 Qil pressuse control valve replacement

The control valve has been adjusted and assembled at the
factory, so it should not be disassembled without good
reasaon.

If the oil pressure control valve is disassemblgd due to
spring trouble, etc., mount a pressure gauge on the ol
pressure sender unit mounting washer, and adjust the
pressure with adjustment shims until it is at the specified
value.

Shirn thickness Shim part No.
0.2mm {0.0078 in.) 12185035210
0.5mm {0.0196 in.} 121850-35220
1.0mm (0.0393 in.} 121850-35230

4-3 Vibration preventing damper

The filter bracket hydraulic {(oil pressure} sender unit

mount is constructed s0 that a vibration preventing
damper can be mounted on it.
The hydraulic sender unit is mounted on the damper.

5-8

3JH?2 Series
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Chapter 5 Lubrication System
3. Lube Gil Cooler
3JH 2 Series

5_ Lube 0|| Cooler [ Applicable Engine Model 3JH2 (T)E ]

5-1 Lube oil cooler construction

The spiral thread of the inner pipe is in contact with the There are two such pipes, connected side by side, design-
inner surface of the outer pipe. This forms a spiral ed so that the lube oil and sea water flow in the opposite
passageway. directions.

The lube ol flows through this passageway and is cooled
by the cooling water (sea water) flowing through the inner

pipe.

Sea water outlzt 4y

Lubricating oit outlet <24

Lubricating oil inlet T+~

Lubricating ot
Engine Model 3JHZE 3JHETE
Cooling area 0.0096 ! {29, 76in.2) { 0.01682 nf (28, 76in.*)
Cooling water

discharge volume 37132 /hr(230228 in. */h)

Lubricating il
discharge volume

Lubricating oil ternpersture Modal 3JHZ2E:  110°C or balow
at 4)°Croom air Model 3JH2-TE: 116 or below

2060 2 /hr (131803 in. */h)

5-2 Inspecting the lube oil cooler

{1) Clean the inside of the sea waler pipes with a wire
brush to prevent the build-up of scale.

(2} If the rubber hose connection or welds are corroded,
repair or replace the cooler,

{(3) Apply the following water pressures to the sea water
and lube oil Hnes to check for any leakage. Repair or
replace the cooler if thers are any leaks.

Test pressure
Lubricating oil circuit B kgiern? (113.78 Ibfin.%}
Sea water gircuit 4 kgiem? {56.89 Ibiin)

Primed inJapan 52
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Chapter 5 Lubrication System
6. Piston Cooling Nozzle
3JH2 Series

6. Piston Cooling Nozzle (only 3JH2TE)

6.1 Piston cooling nozzle construction 6-2 Inspection of piston cooling nozzle

A noxzle made from steel piping is mounted on the lower {1) Check the nozzle tip hole to see if it is clogged vup with
part of cylinder body main gallery. Lube oif from the main dirt or other foreign matter, and clean.

gablery is sprayed out in a jet from the steel tip (@1.77mm {2) inspect the pipe maunting to see if it is or may becomne
{0.0697in)) of this pipe. loose or come off due to vibration, elc., and replace if
This jet spray cools the piston surface when the piston necessary,

goes down,

F-Q'
- | _.+Piston
\/
Splah
Gylinder body
main gallery
Fision codling nazzle
Oil injection volume 1.3 Hmpin, (79.32 InXmin)
Qit injection pressure 35 kglem? (49.78 Ibiin)

5-10 Drinted fn Japan
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Chapter 5 Lubrication System
7. Rotary Waste Oif Pump (Optiondl)

3.JH? Series

7. Rotary Waste Oil Pump (Optional)

A rotary waste Qil pump (0 pump out waste il during il
changing is available as an option,

This is a vane type pump. Turning the handle
rotates the vanes and pumps out lube oil.

71 Construction

Rotary waste oil pump

Rolary waste oil pump

Vane

Spindie ™~

Spring

Rubber hose

Delivery capacity
of one stroke

Q131 793 in3)

Delivery pressure

1.5 kglem? (2133 Ibfin?) or below

Suction head less than 1m {39.37 in)
Part No. 43600-002211
Rubber hose
212 x 1000mm

Inner dia. x length

{04724 x 39.37 in)

Part No. ol rubber hase

43720-001220

Primed inJapan
AOL 0} 5 ISP

7-2 Inspecting the waste oil pump

{1) Disassemble the waste oil pump and check for spring
breakage or vane damage when there is an extreme
drop in discharge volume, and replace if necessary.

{2) Replace the oil seal if there is excessive oii leakage
from the handle shaff.

{3) Replace the impeller it lhere is an excessive gap
between the impeller and the covers on both sides of
casing. This will cause a drop in discharge volume.

{4) The hose coupling is coated with adhesive and screw-
ed in. It therefore cannot be disassembled.
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Chapter 6 Cooling Water System
i Cooling Water System

1. Cooling Water System

Fresh Water - Sea water Cooling System

Engine coolant fromthe heat exchanger is circlilated around
the cylinder block and cylinder head by the engine coolant
pump. The pump forces the coolant through the cylinder
block and cylinder head cocoling passages and back to the
heat exchanger, where Sea water carries away the heat.
The coolant circulation is controlied by the thermostat.

The thermostat is closad while the coolant temperature is
iow. Engine coolant flows through the bypass passage to
the suction side of the engine coolant pump and circulates
inside the engine bypassing the heat exchanger.

(2)

Heat exchanger
Mixing elbow
Lubs. oil cooler
Cyl. block

Cyl. head
Kingston cock
Sea water pump
Coolant pumgp
Thermostat

Sea water circuit
Fresh water circuit

Lo NEO R LR

-t b

Primed inJapan
(IRTH 2-(GFO01 00 G807
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Keel Cooling System

Engine coolant from the keel cooler is circulated around
the cylinder block and cylinder head by the engine coolant
pump. The pump forces the coolant through the cylinder
block and cylinder head cooling passages and back to the
keel coolar, where seawater carriss away the heat.

The coolant circulation is controlied by the thermostat.

The thermostat is closed while the coolant temperature is
low. Engine coolant flows through the bypass passage to
the suction side of the engine coolant pump and circulates
inside the engine bypassing the keel cooler.

(8)

1. Coaling fresh water tank
2. Cyl. head

3. Cyl.block

4. Coolant pump
&. Thermostat
8. Keel cooler
7. Seawater

8. Fresh water circuit

NOTE: Keel cooler specification (from year 2007)

Keei cooler specification for use with keel cool-
ing system is available as copticn. Regarding the
applicability of each class rule, please ask Yantnar
or Yanmar distribtitors.

Keel cooler system needs 30,000 keal/hr or more
heat exchange capacity. Confirm the heat exchange
capacity before use.

3.JH? Series



Chaprer 6 Cooling Water Sysiem
1. Cooling Water Svstem
3JH2 Series

Fresh water line [ENGINE MODEL: 3.JH2E&3.JH2-TE]

Heat exchanger

Water temperature swiich

Inlet for water heater

V pulley

6-2 Printed inJapan
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Chapter 6 Cooling Water System

i Cooling Water System
3JH 2 Series

Sea water line [ENGINE MODEL: 3JH2E&3JH2-TE]

Mixing elbow Heat exchanger

Lubricating oil cooler

Sea water punip

Sea water strainer

Primed inJapan €-3
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Chaprer 6 Cooling Water Sysiem
1. Cooling Water Svstem
3JH2 Series

3JH25A/30A

Heat exchanger

Kingston cock

Saa water pump

NOTE: 3JH25A/30A with keel cooling sysfem has not any sea waler system.

Printed inJapan
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Chapter 6 Cooling Water System
2. Sea Water Prmp

2. Sea Water Pump

2-1 Sea water pump construction (3JH2)

9 12 7 8 10 11 ] 1 L] 4 2 2

Yy & -

1. Sea water pump body & Mechanical seal

3.JH? Series

DHrection of retafion

Iniet > |

11, Waler saal ring

2, Side cover 7. Girclip 12 Giear

3. Impeiler (C-type) 4 Bearing 13 © ring

A, Wear plate 9. Bearing 14 Mexagonal bali

5. Pump shaft 10. Oil seal 15, Impeller blind cover

2-2 Specifications of sea water pump

Engine speed {max.) 3600 rpin
Gear ratio {crank gearpump gear) | 28/31
Pump speed 3252 rpm
Suction head 0.5m {1.66 ft)
Total head 9.5m (31,18 #}
[y
Delivety capaciy TS0 o (oasatinrh)

2-3 Sea water pump disassembiy

(1) Remove the rubber hosa from the sea water pump
ouflet and then the sea water pump assembly from the
gear case.

{2) Remove the sea water pump cover and take out the
CGr-ring, impeller and wear plate.

{3} Remove the mechanical seal side stop ring.

{4} insert pliers from the drive gear long hale and remove
the stop ring that holds the bearings.

(3) Lightly tap the pump shaft from the impeller side and

remove the pump shaft, bearings, and drive gear as a
set.
(6} Remove the oil seal and mechanical seal if necessary.

2-4 Sea water pump inspection

{t} nspect the rubber impeller, checking for splitting
around the outside, damage or cracks, and replace if
necessary.

mim {in.)
Standard Clearance at assembly Maxgg;n;rlﬁ}ewable Wear limit
Impeller width 31.9 - 32,3 {12559 - 1.2717) 31.3 {1.2320)
Wear plate thickness 2{0.0787} 1.8 (0.0708)
- - 0-03{0~00118 0.8 {00314
Housing wigth 33.8 - 33.9 {1.3307 - 1.3348) { ) { ! —
Side plate thickness 2 {0.0787)} 1.8 (0.0708)

Primed inJapan
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Chapter 6 Cooling Water System
2. Sea Water Prmp

2-5 Sea water pump construction (3JH25A/30A)

9 12 1 8 1 n 5 1 ? /4 3 2
b
i
i) ar [haly LI i
Q §n
=3

1. Sea water purnp body £ Mechanical seal

13

3.JH? Series

14

Outlet

Dirsction of motation

inlet T

11. Water seal ring

2. Side cover 7. Girglip 12 Gear

3. trnpetier (Ctype) 8. Baaring 13. Q 1ing

4. Wear plate 9. Bearing 14, Hexagonal boit

5. Fump shaft 16, Qif 2eal 15, Imgeller blind cover

NOTE: 3JH25A/30A with keel cooling system is sea water pump less.

2-6 Specifications of sea water pump

Engine speed {max.) 3300 rpin

Gear ratio {crank gearpump gear) | 56/31

Pump speed 3252 rpm

Suction head 0.5m {1.66 ft)

Total head max 10m (328 #)
Delivery capacity (at 3252 rpm) 3750 B/h (228825 inth}

2-7 Sea water pump disassembiy

(i) Rernove the nsbber hose from the sea water pump
outlet and then the sea water pump assembly from the
Qear case.

{2) Remove the sea water pump cover and take out the
Q-ring, impeller and wear plate,

{3) Remove the mechanical seal side stop ring.

(4) Insert pliers trom the drive gear long hole and remove
the stop ring that holds the bearings.

(5} Lightly tap the pump shaft from the impeller side and

remove the pump shaft, bearings, and drive gear as a
sel.
(6} Remove the oil seal and rmechanical seal if necessary.

2-8 Sea water pump inspection

(1} Inspect the rubber impeller, checking for splitting
around the outside, damage or cracks, and replace if
necessary.

mim {in.)
Maximum allowable -
Standard Clearance at assembly cloarmncs Wear limit
Impelier width 31.9 ~ 32.3 {1.2650 - 1.2717} 21.3 {1.2323)
Wear plate thickness 2 {0.0787} 1.8 (C.0708)
o 0-0.3(0-00118) 0.8 {0.0314)
Heusing wicth 33.8 ~ 33.9 {1.3307 ~ 1.3348) e
Side plate thickness 2 {0.0787} 1.8 (0.0708)

Primed inJapan
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Chaprer 6 Cooling Water Sysiem
2. Sea Warer Pump

e ——————————y 3.7 2 Series

{3} Inspect the mechanical seal and replace if the spring is
darnaged, or the seal is corroded. Also replace the
mechanical seal if there is consicerable water leakage
during operation,

Cooling watar leakage | less than 3 cc/h (018 in3h)

Parts No. of oit seat ! 129783-42670

(4) Make sure the ball bearings rotate smoothly. Reglace if
there is excessive play.

2-9 Sea water pump reassembly

{1) When replacing the mechanical seal, coat the No.11(H
oil seal and pressure fit. Coat the sliding surface with a
good quality silicon cil, taking sufficient care not to
cause any scratches.

{2} When replacing the oil seal, coat with grease and in-
sert.

{3) Maount the pump shaft, bail bearing and gear assembly
10 the purnp unit and fit the bearing stop ring. Be sure
not to forget the water O-ring when doing this.

NQTE: Coat the shaft with grease,

{4) After inserting the mechanical seal stop ring, mount
the wear plate and impeller.

Fotational direction
of rubber impeller

NOTE: 1. When inserting the impeller in the pump, make
sure that the impeller lies in the proper direction,
2. Coat the ingide of pump body impeller housing

with qrease.

(5) Mount the O.ring side cover.
NOTE: Replace the O-ring.

6-6 Printed inJapan
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Chapter 6 Cooling Water System
3. Fresh Warer Pump
3JH 2 Series

3. Fresh Water Pump

3-1 Fresh water pump construction

The fresh water pump is of the centrifugal {volute) type, lubricated ball bearings and cannot be disassambled.

and circulates water from the fresh water tank to the The totzlly anclosed mechanical seal spring presses the
cylinders and cylinder head. Impeller seal mounted on the impeller side away from the
The fresh water pump consisis of the pump body, Im- pump body side. This prevents water from leaking along
peller, pump shaft, bearing unit and mechanical seal. The the pump shaf.

V pulley on the end of the pump shaft is driven by a V belt As the impeller and pulley flanges are press fit assembled,
from the crankshatt. they cannot be disassembled.

The bearing unit assembled in the pump shaft uses grease

VWater temperature
sender unit

Cylinder head

Cylinder block
B3

iy [ . .
NPy
] f .

3JHZ5A/30A (Keel cooling system) Oring

Primed inJapan &-7
(IRTH 2-(GFO01 00 G807



Chaprer 6 Cooling Water Sysiem
3. Fresh Water Pump

Inlet for water heater

3-2 Specitications of fresh water pump

Crank shaft speed {max.) 3600 rpm
Pulley ratio
terank shalt/pump shaft) 3134/2120
Pump shalt spead 4020 rpm
Delivery capacity 86,6 H/min (5284 inmin}
Total head amO13a21)

3-3 Fresh water pump disassembly

(1) Do not disassembie the fresh water pump. [t is difficult
to dizsassemble and, once disassembled, even more dif-
ficult to reassemble. Replace the pump as an assembly
in the event of trouble.

{2} When removing the fresh water pipe as an assembly
from the cylinder and cylinder head, replaca the
cylinder intake pipe O-fing.

(3) When the fresh water pump body and cylinder intake
flange and/or fresh water purnp and pump plate are
disassembled, retighten to the specified torque.

Tightening torgue for

70 ~ 110 kg-cm
pump setling boits

(5.08 ~ 7.94 ft-Ib)

3-4 Fresh water pump inspection

(1} Bearing unit inspection
RAotate the impeller smoothly, If the rotation is not
smooth or abnormal noise is heard due to excessive
bearing play or contact with othar parts, replace the
pump as an assembly.

{2) Impeller inspection
Cheack the impeller blade, and replace if damaged or
corroded, or if the impeller blade is worn due to contact
with pump body.

o To haat exchanger
{fresh water tank}

For tiurbine cooling watar joint
and water bermphrai Swateh,

For sender unit

6-8

3JH?2 Series

{3) Check the holes in the cooling water and bypass lines,
clean out any dirt or other foraign matter and repalr as
necessary.

(4) Replace the pump as an assembly if thers is excessive
water leakage due to mechanical seal or impeller seal
wear or damage.

(5) Inspect the fresh water pump body and flange, clean
off scale and nust, and replace if cofroded.

{6} Measure the clearance between the impeller and the
pump body, and the impeller and the plate.

Measure the clearance between the impeller and the
pump body by pushing the impelier all the way towards
the body, and inserting a thickness gauge diagonally
between the impeller and the body.

Measure the clearance between the Impeller and the
plate (pump body bracket) by placing a straight-edge
against the end of the pump body and Inserting a
thickness gauge between the impsller and the straight-
edge.

Drinted fn Japan
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Chapter 6 Cooling Water System
3. Fresh Warer Pump

o —————— 3.TFT ? Seiies

Measuring clearance between impelier and pump body.

™ Thickness gauge

Measuring clearance between impeller and pump body
bracke!.

Straightsdge

Thickness gauge
am find
Standard Wear limit

Clearance between 03~ 1.1 15

impeller and body {0.0118 ~ 0.0433) {0.0590)
Clearance between 1.5 —_

impeller and plate (0.0590)

Primed inJapan €-9
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Chaprer 6 Cooling Water Sysiem
4. Heat Exchanger

4. Heat Exchanger

4—1. Heat exchanger construction

The heat exchanger cools the hot fresh water
that has cooled the inside of the engine with sea
water.

The inside of the heat exchanger cooling pipe
consists of 36 small dia. tubes and baffie plates.

The sea water flows through the small dia.
tubes and the fresh water flows through the
maze formed by the baffle plates.

There is a reservoir at the bottom of the cooling

3JH?2 Series

is an exhaust water passageway (line) in the
reservoir which forms water cocled exhaust gas
manifold.

The filler cap on top of the heat exchanger has a
pressure valva, which lets off steam through the
overflow pipe when pressure in the fresh water
system exceeds the specified value. It also takes
in air from the overflow pipe when pressure in
the fresh water system drops below the normal

pipe which serves as the fresh water tank. There value.
. Filter cap
Side cover Filter cap body r=ton
O ri {with pressure = o
; rng control valve) e |
\o~"5'—"')
S Cooling pipe
£ ye
5 L~ //-/ _“
£ >}

Heat exchanger
{fresh water cooler)

oy DA ,g?.:: ~ ¥ Fresh water
i ' © ring
Side cover

Fresh water inlet o>

Sea water outlet

Saa water inlat

Cooling pipe Filler cap
Overflow tube Heat exchanger
Coaling tube
Baffle plat
N ! e plaie
Fresh water ] -l o *
inlet T = Y ) Sea water oullet
A A — 4= Sea waler inkst
Side cover

Fresh water CJ“EE
I Crain plug oullet A%

Exinaust gas
= outlet

Exhaust manifold

6-10 Drinted fn Japan
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Chapter 6 Cooling Water System
4. Heat Exchanger

o ——————— 3.TFT ? Seiies

4-2 Specifications of heat exchanger

Maodel of engine o - 3JHZE SJH2-TE
Output (DIN6270 B rating} HP/rpm 50/3600 62/3600

Pipe dia. » pieces mm{in.} (3%;1’“9?0?3?4396}

Radiation area wijin.®) 0.298 (.298
Radiation area/HP wi/HP{in.?/HP} 0.00596(9_,2*}}__ 0,00481(7 457}
Fresh water discharged volume o g /hr{in3/hr) 5562(330392}

Sea water discharged volume g /hrin.?ihr) 3500({213570)

Fresh water flow speed in cooling pipe m/s{ft/s) 1.53(5.02)

Sea water Hlow spead in cooling tubs m/s{ft/s) 1.34(4.39)

Frash water capacity £4(in.) 6.7(408.3)

{3y Heat exchanger body water leakage test

4.3 Disassembly and reassembly of the heat 1) Compressed airfwater tank test

exchanger ‘ Fit rubber covers on the fresh water and sea water in-
(1} Remove the covers on both sides and take out the cool- lets and outlets. Place the heat exchanger in a water
ing pipe and G-ring(s). tank, feed in compressed air from the overflow pipe
NOTE: Replace the O-ring(s) when you have removed the and check for any (water) leakage, (air bubbles).
cooling pipe.
{2) Remove the filler assembly. o Pressure gauge
Air hose
/ Filler cap
4.4 Heat exchanger inspection

(1} Conling pipe inspection
1) inspect the inside of the tubes for rust or scale build-

up from sea water, and clean with a wire brush U g’:w
necessary.
[— Test tank
NOTE: Disassemble and wash when the cooling water
temperaiure reaches 859C. Aubber cap
2) Check the joints at both ends of the tubes for Heat exchanger
looseness or damage, and repair if loose, Replace if
damaged or corroded. Test pressura i 2 kgicm* (28.44 Ibfin.Y)
3} Check tubes and replace if leaking.
4) Clean any scale or rust off the outside of the tubes. 2) Use of the tester

Fit the fresh and sea water inlets and outlets with rub-
ber covers and fill the fresh water tank with fresh
water. Fit a pressure cap tester in place of the
pressure cap, operate the pump for one minute and
set the pressura at 1.5kgiem? (21.331/in.%). If there are
any leaks the pressure will not rise. If there are no leaks
the prassure will not fall.

(2} Heal exchanger body inspection

1) Check heat exchanger body and side cover for dirt and
corrosion. Replace if excessively corroded, or cracked.

2) Inspact sea water and fresh water inlets and outlets,
retighten any joints as necessary and c¢lean the insides
of the pipes.

3 Check the exhaust gas intake flange and ling, and
replace if corroded or cracked.

Pressure tesiar

Pressure gauge

Primed inJapan 6-11
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Chaprer 6 Cooling Water Sysiem
3. Pressure Cap and Sub Tonk

3JH?2 Series

5. Pressure Cap and Sub Tank

5-1 Pressure cap construction

The pressure cap mounted on the fresh water filler neck
incorporates a pressure control valve. The cap is mounted
on the filler neck cam by placing it on the rocking tab and
rotating. The top seal of the cap seals the top of the filler
neck, and the pressure valve seals the lock seat.

5-2 Pressure cap pressure control

The pressure valve and vacuum sea! both seal the valve
seat when the pressure in the fresh water system is within
the specified value of 0.9kg/em? {12.801bfin.%). This seals
the frash water system.
Whaen the pressure within the fresh water system exceeds
the specified value, the pressure valve opens, and steam
- Is discharged through the overflow pipe. When the fresh
water is cooled and the pressure within the fresh water
system drops below the normal value, atmospheric
pressure opens the vacuum valve, and air is drawn in
through the overflow pipe.

Pressure valve operation

The sub tank, (which will be described later), keeps the
water level from dropping due to discharge of steam when
the pressure valve opens,

Action of pressure controd valve
Pressure vaive Open at 0.9 kgiom?*G (1280 1b/in?)
Vacuum valve Open at 0.05 kglem*G 071 Ibfin?) or below

/ FPrassune valve spring

5-3 Pressure cap inspection

Precaulions

Do not open the pressure cap while the engine is running

or right after stopping because high temperature steam

will be blown out. Remove the cap only after the water has

had a chance to cool down.

{1) Remove scale and rust, check the seat and seat valve,
ete. for scratches or wear, and the spring for comosion
or setiling. Replace if necessary. '

NOTE: Clean the pressure cap with fresh waler as it will
not close completely if it is dirty.

{2 Fit the adapter on the tester to the pressure cap. Pump
until the pressure gauge is within the specified
pressure range {0.75 ~ 1.05kglom® (10,67 ~ 14.811b/in.7)
and note the gaugs reading. The cap is normal if the
prassure holds for six seconds. If the pressure does
not rise, or drops immediately, inspect the cap and
repair or replace as necessary.

Parts No. of cap tester | 12044544600

5.4 Function of the sub tank

The pressure valve opens to discharge steam when the
steam pressure In the fresh water tank exceeds 0.9kgicm?
{12.80IbAN.".

This consumes water. The sub tank maintains the water
leve! by preventing this discharge of water.

The stearn discharged into the sub tank condenses into
water, and the water level in the sub tank rises.

When the pressure in the frash water system drops below
the normal value, the water in the sub tank is sucked back
into the fresh water tank to raise the water back to its
original level.

The sub tank facilitates long hours of operation without
water replacement and eliminates the possibility of burns
when the steam is ejected from the filler neck bacase the
pressure cap does not need to be removed.

Drinted fn Japan
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Chapter 6 Cooling Water System
3. Pressure Capr and Sub Tank
3JH 2 Series

5.7 Precautions on usage of the sub tank
{1) Chack the sub tank when the engine is cool and refill

mff = with ifresh water as necessary to bring the water level
= = P between the low and full marks.
i {2) Check the overflow pipe and replace if bent or cracked.

Sty tank -

Clean out the pipe if it is clogged up.

30(1.18) mm {in}
1 &
08(0.31) &
1 =3 =
- 2 S
= b wy
A [ & IS
h:ss (2561 S &
= b4
1 ) &
P -
: o a,
[n r?' ‘g-
O ] 2
— 60 {2.36) — =
e 15 N
B1 {2.40)
2120 (4.72)

5-5 Specifications of sub tank

Overall capacity 1254 (76,27 in)
Subtank capacity Full-gcale position G4l @881iInY
Low-scale position | 021 (1220003}
Part No. of subtank 120445-44530

5-6 Mounting the sub tank

{1) The sub tank is mounted at approximately the same
height as the heat exchanger (fresh water tank).
(allowable difference in height: 300mm {(11.8110in.) or

less)
(2) The overflow pipe should be less than 1000mm

(39.3701in.) long, and mounted so that it does not sag

or bend. /

Overflow tube

Mounting plate

MOTE: Make sure that the overtiow pipe of the sub tank is
not submerged in bilge. If the overflow pipe is
submerged in bilge, water in the bilge will be
siphoned into the fresh waler tank when the water
is being cooled.

Primed inJapan
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o. Thermostar

3JH?2 Series

6. Thermostat

§-1 Functioning of thermostat

The thermostat opens and closes a valve according to
changes in the temperature of the fresh water inside the
engine, controlling the volume of water flowing 1o the heat
exchanger from the cylinder head, and in turn maintaining
the temperature of the fresh water in the engine at a con-
stant levet.

The thermostat is bottom bypass type. it is located in a
position connected with the cylinder head oullet line at
the top of the top of fresh water pump unit.

When the fresh water temperature is low (75.0 ~ 78.0°C or
less), the thermostat is ciosed, and fresh water goes from
the bypass line to the fresh water pump intake and cir-
culates in the engine.

When the fresh water temperature exceeds the above
temperature, the thermostat opens, and a portion of the
water is sent to the heat exchanger and cooled by sea
water, the other portion going from the bypass line to the
fresh water pump intake.

The bypass line is closed off as the thermostat valve
opens, and is completely closed when the fresh water
temperature reaches 81.5°C (valve lifts 4mm {0.1575in.)),
sending all of the water to the heat exchanger.

To heat exchanger

[} Thermostal vatve

From cylinder head

When vaive is opened (Dy-pass passage is closed)

8-2 Thermostat construction

The thermostat used in this engine is of the wax pellet
type, with a solid wax pellet located in a small chamber.

When the temperature of the cooling water rises, the wax
Thermoslat valve melts and increases in volume. This expansion and con-
struction is used to open and close the valve.
From ¢ylinder haad
§-3 Characteristics of thermostal
Opening temperature 75 r 78°C (167 ~~ 174°F)
impeiter Full open temperature 90° (194°F)
Valve litt al full open gmm (0.3149 in.)
By-pass vatve lift 37mm {0.1456 in.)
By-pass valve close temperature £1.5°C (178°F}
When valve is closed {Dy-pass passage is opened)
6-14 Drinted fn Japan
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Chapter 6 Cooling Water System

6. Thermosiar
3.JH? Series

€-4 Thermostat inspection 6-5 Testing the thermostat

Remove the thermostat cover on top of the fresh water (1) Put the themmostat In a beaker with fresh water, and
pump and take out the thermostat. Clean off scale and heat it on an eleciric stove. The thermostat is function-
rust and inspect, and replace if the characteristics ing nermally it it starts to open between 75 ~ 78°C, and
{performance) have changed, or if the spring is broken, opens 8mm (0.3150in.) or more at 90°C. Replace the
deformed or corroded. thermostat if it is not functioning normally.

{2) Normally, the thermostat should be inspected every
500 hours of operation, but, it should be inspected
before this if the cooling temperature rises abnormally
or while smoke is emitted for a long time after engine
starting.

{3) Replace the thermostat every year or 2000 hours of
operation (whichever comes first).

Thermoslat cover
{fresh water outlet connection)

T
%———v"’hﬁmomt

Fresh water pump body

Part No. of thermostat 129470-49800

Primed inJapan 6-15
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Chaprer 6 Cooling Water Sysiem
7. Kingston Cock (Optional)

3JH?2 Series

7. Kingston Cock (Optional)

7-1 Construction

The Kingston cock, installed on the bottom of the huil,
controls the intake of cocling water into the boat. The
Kingston cock serves to filter the water so that mud, sand,
and other foreign matter in the water does not enter the
water pump,

Numerous holes are driled in the water side of the
Kingston cock, and a scoop strainer is installed to prevent
tha sucking in of vinyl, etc.

Sunction pipe

Kingston cock cover

Kingstan cock cover

7-2 Handling precautions

Caution the user to always close the Kingston cock after
each day of use and to confirm that it is open before
beginning operation.

If the Kingston cock is left open, water will flow in reverse
and the vessel will sink if troubla occurs with the water
pump.

On the other hand, if the angine is operated with the
Kingston cock closed, cooling watar will not be able to get
in, resulting in engine and pump troutle.

7-3 Inspection

When the cooling water volume has dropped and the
pump is normnal, remove the vessel from the water and
check for clogging of the Kingston cock.
If water leaks from the cock, disassemble the cock and in-
spect if for wear, and repair or replace it.

Drinted fn Japan
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Chapter 6 Cooling Water System
8. Sea Water Filter (Optional)

3.JH? Series

8. Sea Water Filter (Optional)

Wwhen operating the engine in areas where the sea water
contains a large amount of mud, sand or other foreign
matter, a sea water filter should be provided between the
kingston cock and the sea water pump.

QOccasionally ingpect the sea water filter and clean the dirt
and scale off the element. Remove the dirt and sand from
the bottom of the filter.

+Sea walsr pump

fireathing plug

S
]

From kingston oock

To sea water pump

Primed inJapan 617
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Chaprer 6 Cooling Water Sysiem
9. Bilge Pump and Bilge Strainer (Optional)
3JH2 Series

9. Bilge Pump and Bilge Strainer (Optional)

~£

Cable connector

Strainer

48 (1.8208)

3245 {01772 Hotes

57 (2.2440)

>l
Bl

—— ¢ =)
‘.. <)

90 {3.5423

Cable connacter

——

1

W L !
W H,
l l 4.9055 (21654) Hotes 50 (1.9685)
_ B17.5 {0.6800)
ooling water outlet  Cooling water inlet
9-1 Bilge pump 9-2 Bilge strainer
91.1 Specifications
Code No. 120345-46010 {with strainer) mm {in.}
Model No. BP190-10 169 (6.8533)
Rating 60 min. 2
Voltage 12V =i e g
Output QOW " 188
pae W g - =
Weight 3.0kg 65 Ib) )
1.2 Performance of pump (in pure water) 124 (4.8819)
) Voltage 115V
e omance | Max. suction fft 12m (394 1)
Suction time 4 58c.
Voltage n5vY
Pumping litt Current BA
perfornance Tolat lift 1m (328 ft)
Lifting volume of water 17 tirmin
6-18 Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear
i Clonstruction

3.JH? Series

Marine Gear Models

KM3A
for Engine Models 3JH2BE
3JH

1. Construction

1-1. Construction
This clutch is a cone-type, mechanically operated
clutch.
When the drive cone {(which is econnected to the
output shaft by the fead spline}is moved forward
or backward, its taper contacts with the large
gear and transfers power to the output shaft.
The construction is simple when compared with
other types of clutch and if serves to reduce the
number of components, making for a lighter,
more compact unit which can be operated
smoothly.  Although itis small, the power
transmission efficiency is high even under a
heavy load. Its durability is high and it is also
reliable because high grade materials are used
for the shaft and gear, and a taper roller
bearing is incorporated. Power transmission is
smooth because connection with the engine is
made through the damper disc.

*The drive cone is made from special
aluminum bronze which has hoth higher
wear-resistance and durability, The drive
cone is connected with the output shaft
through the thread spline. The taper angle,
diameter of the drive cone, twist angle, and
diameter of the thread spline, are designed to
give the greatest efficiency, thus ensuring that
the drive cone can be readily engaged or
disengaged.

* Helical gears are wused for greater strength.
The intermediate shaft is supported at 2 points
to reduce deflection and gear noise.

¢ The clutch case and mounting flange are
made from an aluminum alloy of special
somposition to reduce weight.

Primed inJapan
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7-1

E-TBE

It is also anticorrosive against seawater.

¢ As the damper disc is fitted to the input shaft,
power can be transmitted smoothly.

® There is small clearance between the dipstick
and the inside of the dipstick tube. A small
hole in the dipstick works as & breather.

¢ When the load on the propeller is removed,
the engagement of the drive cone and the large
gear is maintained by the shifter and
V-groove of the drive cone. Even when the
drive cone's tapered area and V-groove are
worn, this engagement is maintained by the
shift lever device and accordingly no
adjustment of the remote control cable is
required.

* The cup spring on the rear of the |arger gear
absorbs rotational fluctuations and stabilizes
the engagement of the drive cone and the
iarger gear. Thus, the durability of the cone
against wear is enhanced.



Chapter 7 Reducrion and Reversing Gear

1. Construction

e ———————— 3.7 2 Series

1-2 specifications

Model K M3A
For engine models h 3JHIBE I 3JHZ-TBE
Clutch Constant mesh gear with servo cone clutch (wet type)
Reduction ratic Forward 233 2.64 in 3 2.64
Reversa 3.04 3.04 1.04 3.04 04
Propallar shaft rpm{Forward) 1457 1290 1069 1457 1290
Input shaft Counter-tlockwise, viewed from stern
Direction of rotation Farward Clockwise, viewed from stern
Qutput shaft s
Reverse Counter-clockwise, viewsd from stern
Control head Singie lever control
Remote control Cabls Morse, 33-C {cable travel 76.2mm or
Clamp YANMAR made, standard accessory
Cable connectar YANMAR made, standard accessory
Outer diameter & 100mm {3.937 )
Output shaft coupling Pitch circle diameter $78mm {3.07 ")
Connecting bolt holes 4—¢10.5mm (4— ¢ 0.417)
Position of shift lever Right side, viswed from stern
Lubricating oil SAE 20/30
Lubricating oil capacity 0.45¢
Dry weight 12kg (26.51bs }
Note
in the case of clutch model KM3A, when are
larger propeller or moment of inertia of the
propelfler than those listed in the tabfe bellfow
is used, install the limiter (Option).
Reducticn ratio No. of blade Diametar ot the propeller Moment of inertia { GO*kg-m?) Material
3 450 (17.5
2.3 1 ey 516'5; =0.15
2.64 3 :ig ;::g; =019 Branze
n 3 480 (19) <0.23
1 460 {18}
7-2 Drinted fn Japan
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Chapter 7 Reduction and Reversing
i Clonstruction

1-3 Power transmission system
1-3-1 Arrangement of shaits an

Idle gear

(reat

d gears

Input gear

Y Input shatt

Inter mediate
shaft

Large gear of
output shaft

1-3-2 Reduction ration

Qutput shatt

-\\____.

Shaft srrangement
viewed from the stern

Intermediate shaft

Forward large gear

Drive cone

ldle gear

Reverse large gear

3.JH? Series

Forward small gear with input shaft

Reverse small gear
with input shaft

Output shaft

Forward
Mo, of testh No of teeth . ) .
Model of forward small gear Zif | of forward large gear Zof Reduction ratio Zot/Zif
24 b6 5624 = 2.33
KM3A 22 58 58/22 = 2.64
19 61 61/19 = 3.21
Reverse
Ho of teeth o of teath No of teath - R
Model of reverse smal! gear Zif [of intemediate shalt gear Zi| of reverse large geer Zdr Reduction ratia Zi/Zir-2dr/Z|
KM2A 23 36 70 70/23 = 3.04

Primed inJapan
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Chapter 7 Reducrion and Reversing Gear

1. Construction
3JH?2 Series

1-3-3 Power transmission routine-Forward

o e

Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear
2. Shifting Device

2. Shifting Device

2-1 Construction of shifting mechanism

Cable clamp
Bolt -.

Bolt (M8 x 30}

il

Stopper belt

Zé

Bolt {M8 x 25)

The shift lever shaft is installed on the side
cover with neutral, forward and reverse positions
provided on this cover. The neutral, forward
and reverse location pins of the shift lever shaft
are constantly inserted into their respective
grooves on the shift lever by the tension of the
shifter spring. The shifter is seton the eccentric
hole of the shift lever shaft and moves the drive
cone in the neutral position either to the forward
or reverse positions,and then back to the neutral
positions. (The shift lever shaft moves slightly
to the shift lever or drive cone side when the
shift lever is placed in the forward on reverse
positions. )

Primed inJapan
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Spring lJln

Location pin _ﬁ l'

Q

o)l

T

Shift lever shaft

o Oering

Side cover

7-7

VR

"

/ Location
pin

Cone N

Drive thaft centar®,
b
]
]

“ T
Eccantric 7 f

Shifter installation

canter __,/ ) v

—-// Shifear

3.JH? Series



Chapter 7 Reducrion and Reversing Gear
2. Shifting Device

3TH2 Series

2-2 Forward and reverse clutch operatian Shifter center

{Neutral = Forward; Neutral = Reverse) Forward ICane center)

. . T 3T .
When the shift lever is moved to forward position from 1"\ * Shifs laver shaft
the neutral position, the shift lever shaft starts to \ Shift lever center
revolve, and the location pin disengages from the
nautral V-groove position of the side cover.(Shift lever ' !
moves approx. 0.5mm to the drive cone side.) At this
time the shifter, moves the drive cong’s V-groove to
the forward large gear. Reverse
sige
When the location pin of the shift lever shaft falls in \
. . . (Shift lever
the forward position groove of the side cover, the shift shaft maves Side cover
lever shaft moves approx. 3mm to the shift lever side, Wprex. 0.5mm) (o eral position
and the shifter stars to press the drive cone V-groove , {V-groove)
. . Forward side | Shifier center
to the forward large gear side through the spring Cone cantar
Shift lever shaft
force.
f

2-3 Engagement and disengagement of cluteh
(Forward = Neutral; Reverse = Neutral)

When the shift laver is moved to the forward position
from the neutral position, the shift lever shaft starts
to revolve, and the location pin disengages from the
forward position groove of the side cover. ({The shift
lever shaft moves approx.3mm to the drive cone
side.) At this time, the shifter which 18 set on the
eccentric hole of the shift lever shaft is moved to the
neutral side {reverse large gear side). The drive cone,
however, is engaged with the forward large gear
through the torgue force produced by the revolving
cantrifugal force.

Further, when the shift lever shaft starts to revolve,
and the positioning pin falls in to the neutral V-groove
position of the side cover (the shift lever shaft travels
approX. 5mm to the shift lever side), the shifter moves
to the shift lever side(to the spring side) while moving
the V-groove of the drive cone to the reverse large
gear side. The movemant of the shifter to the shift
levar side, however, is stopped when the shifter end
contacts the stopper bolt. The shifter only works to
press the V-groove of the drive cone to the reverse
large gear side.. Thus, the drive cone is disengaged
from the forward large gear. After this disengagement,
the transmission torgque of the drive cone is decreased
to zero and the shift lever is returned to the neutrai
position by the spring force.

7-8

Reverze
side

{Shift iever shaft
moves 3pprox. Imm}

At

sngagement position

Farward side
Cone center

Shifter canter

/ Shift lever shaft
]
_ ,_Ag )

Ravarse
\ vide [Shift Tever shaft
moves approx. 3mm)
ifter canter
one center
Shift lever shaft
Farward Shift taver conter
Side
)
A
{Shift lever
\ Hm;sa shatt moves
approx, 0.5mm Side cover
neutral position
{V-grogve)
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Chapter 7 Reduction and Reversing Gear
2. Shifting Device

3.JH? Series

2-4 Clutch shifting force

Shifti iti o ;. | Remote control handle
\Mn Shitting 'e":g POSt- 1 pastition at 170mn
shifting direction tion 2t bémn (Cable tength, 4m)
Engaging force 3 ~ dkg 4 ~ bkg
at 1000rpm (6.6 ~ B.8lbs) {8.8 ~ 11, 0lhs)
R
Disengaging force 3.5~ bkg 4 ~ Bkg averse .33"
at 1000rpm {7.7 ~11.0lbs} {8.8 ~ 13, 2lbs)

Z-5 Adjustment of shifting device
Forward side

Whenever the side cover, shift lever shaft, shifter,
stopper bolt or drive cone is replaced,be sure © r
adjust the clearance between the shifter end and
the stopper bolt by using shims. When the ad-
justment of this clearance is not proper the drive
cone may be improperly fitted when the shift lever
is moved ta the neutral position from either the for .

L Reverse side .
ward or the reverseposition. Shitter top clearance

-

Primed inJapan 7-9
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Chapter 7 Reducrion and Reversing Gear
2. Shifting Device

3JH?2 Series
2-6-1 Measurement and adjustment of clearance
{f)Assemble the shifting mechanism (without
installing the stopper bolt of the shifter) © the
marine gear case.
{mm)
NOTE: Ensure the correct slignment of the
shifter before assembliy.
& Mark
Top side :“H‘“‘\
Shift laver t - : N\ $him
shaft center l b_ > . Stopper bolt
Shifar ceanyer - 1 ey I }:l
/ /;" LN H_L_[F@ H
: ; { —’
*_ _.—’:// L T il
Bottem side gy 12632~ MR Y (0w 2m | [JT A~ BIE
__/

{2)Turn the shift lever 10~15 degres either t¢ the
forward or reverse position from the neutral
position,

(3)Measure the L-distance between the shift lever
shaft end surface and the shifter end and
measure the minimum L (Lmin).

{4)Measure the H-distance (the distance from the
neck of the stopper bolt to its end).

{5)Obtain the shim thickness “T" by the following
formula,

T=(H-Lmin+1.25) = 0.1mm(0.0039in.)

NOTE: Shim set includes one each of Tem. O.4mm,
O.3mm. 0.25um shims.
(YANMAR Part No. 177088-06380)

{B)lnsert shim (s) of proper thickness to the stopper
bolt side and tighten to the shift lever shaft.
NOTE: When tightening the stopper bolt, apply
efther a non-drying type [liguid packing
{THREE BOND N¢.7215), or a seal fape
around the boit threads.

Approx.

Smm {(0,1268in,

Do not apply
liquid packing
or séal taps 10
this area.

=
— =

2-5-2 Inspect for the following points
(to be inspected every 2-3 months)

(1'Looseness at the connection of the cable
connector and the remote control cable .

{2ILooseness of the sttaching nut of the cable
connector and the shift lever.

Drinted fn Japan
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To engine speed

Chapter 7 Reduction and Reversing Gear
2. Shifting Device

2-6 Adjustment of the remote control head
Marine gear box control side
{1)Equal distribution of the control lever stroke.

Neutral

52

I.‘

[ Forward

Remote Conirol Head

The stroke between the neutral position — forward
position (82}, and the nsutral position — reverse
position {S1) must be equalized.

When either stroke is too short, cluich engagement
becomes faulty,
{21Equalizing the travel distance of the control
cable.

After ensuring the equal distribution of the
stroke described in (1), connect the cable to the
control head. :
Adjust so that the cable shift travel of the S,

and 3, control lever strokes becomes identical.
Neutral

Nots; s} Cable shift travet
81 = Mare than 38mm {1.42"'}
$2 = More than 38mm {1.42")

Clamp

Primed inJapan
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3.JH? Series

2-7 Cautions

{(1tAlways stop the engine when attaching, ad-
justing, and inspecting,

{(2YWhen conducting inspection immediately after
stopping the engine, do not touch the clutch.
The oil temperature is often raised to around
90°C (194°F).

{3)Half-clutch operation is not possible with this
design and construction. Do not use with the
shift lever halfway to the engaged position.

{1)Set the idling engine speed at between §530 and
800rpm.

NOTE: The duai(Two) fever remote controf device
cannot be usded.



Chapter 7 Reducrion and Reversing Gear
3. Inspection and Servicing

3JH?2 Series

3. Inspection and Servicing

3-1 Clutch case

{1)Check the clutch case with a test hammaer for
cracking,
Perform a color check when required,
if the case is cracked, replace it.

i2)Check for staining on the ingide surface of the
bearing section.
Also, measure the inside diameter of the case.
Replace the case if it is worn beyond the wear
limit.

3-2 Bearing

{(hRusting and damage.
I the bearing is rusted or the taper roller retainer
is damages, replace the bearing.

{2)Make surs that the bearings rotates smoothly.
If rotation is not smooth, if there is any binding,
or if any abnormal sound is evident, replace the
baring.

3-3 Gear

Check the surface.tooth face conditions and backtash

of aach gear. Replace any defective part.

{1)Tooth surface wear,
Check the tooth surface for pitting, abnormal
wear,dents, and cracks. Repair the lightly damaged
gears and replace heavily damaged gears.

{2)T ooth surface contact,
Check the tooth surface contact. The amount of
woth surtace contact between the tooth crest
and tooth flank must be at feast 70% of the tooth
width.

{31Backiash.
Measure the hacklash of each gear, and replace
the gear when it is worn beyond the wear limit,

ap(in.}
Wainignance P
stangsrd Waar limit

Input shaft forward gear 0.05 ~ 0.14 0.9
and output shaft forward A () y
gear {0.0020 ~ 0.0065) (0.0079)
Input shaft reverse gear 0.06 ~0.12 0.2
and intermediate gear {0.0024 ~ 0.0047) {0.0079)
Intermediate gear and 0.08 ~ .12 0.2
outpul shaft réverse gear {0.0024 ~ D.0047) [ 00749)

3-4 Forward and reverse large gears

(1)Contact surface with drive cone,
Visually inspect the tapered surface of the forward
and reverse large gears where they make contact

with the drive cone 1o check
if any abnormal condition
or sign of overheating exists.
if any defect is found,
replace the gear.

Taperso surtace

(2)Forward/reverse gear needle bearing.
When an abnormal sound i$ produced at the
needle bearing, visually inspect the rollers:
replace the bearing if the roliersare faulty.

e “~Rollers

3-5 Drive cone

{1}WVisually inspect that part of the surface that
comes into contact with the circumferential
triangular slot to check for signs of scoring,
overheating or wear. |f deep scoring or signs of

overheating are found, replace the cone.
cantacl surface

Helical invotute spline

(2)Check the helical involute spline for any abnormal
condition on the tooth surface, and repair or
replace the part should any defect be found.

{3iMeasure the amount of wear on the tapered
contact surface of the drive cone, and replace the
cone when the wear exceeds the specified limit.

Drinted fn Japan
A FO S QHORP



Chapter 7 Reduction and Reversing Gear
3. Inspecrion and Servicing

mmiin.}

Standard dimengions | Limited dimensions

26.2-29.8(1.1486-1.1732) 28.1{1.1063)

Dimensions £ | KM3IA

NOTE: When dismantled. the forward or reverse
direction of the drive cone must be
clearfy identified.

{4)If the wear of the V-groove of the drive cone

is excessive, replace the part,

NOTE: When replacing the dive cone, the drive
cone and forward farge gear and reverse
large gear must be flapped prior fo
assembly.

The fapping procedure is described balow.

il
el

3-5-1 Lapping Procedure for Drive Cone

{(1)Coat the lapping powder onto the cave of the
clutch gear{Lapping powder: 67 micron silicon
carbide #280)

2)Set the large gear on the c¢lutch shaft with a
needle bearing and then set the drive cone on
the clutch shaft.

Primed inJapan
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NOTE: Do not

3.JH? Series

(3)bap the large gear’s cave and drive cone,
pushing them together by hand.

(§iPush and turn the clutch gear about b times
both clockwise and counter-clockwise.

(bl After lapping them, wash them with washing

oil. The lapped parts should be c¢leaned
completely.

Smali

N

Large

_I_-.—.—_.._.u.__.

mix the combination of the
lapped parts. The washing oil should be
changed frequently in order to prevent
residual powder being left on the parts.
When assembling the drive cone, be
sure to check its alignment. The farger
chamferring face should be on the
forward large gear side.



Chapter 7 Reducrion and Reversing Gear
3. Inspection and Servicing

e ————————— 3.7 2 Series

3-6 Thrust collar

Thrust collar A

Cup spring

Forwsrd large gear

Thrust coblar B.

7-14 Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear
3. Inspecrion and Servicing

o ————————— 3.TF ? Seiies

(1'Visually inspect the sliding surface of thrust
collar A or B to check for signs of overheating,
scoring, or cracks,

Replace the collar if any abnormal condition
is found.

(2lMeasure the thickness of thrust collar A or
B, and replace it when the dimension exceeds
the specified limit.

1

il t2
——e— Stiding surface Shiding surface i,_l

Thrust coltar A Thrust collar 8

—— —

L 1]

nefin.}

Limit for use
0,05(0.002¢)
0.20{0.0079)

Stepped waar

Thrust collar A,11

Thrust collar B, 12

3-7 Cup spring

{1:Check for ¢racks and damage to the cup spring,
Replace the part if defective.

(2)Measure the free length of the cup spring. If
the length or the thickness deviates from the

standerd size, replace the part.
Cup spring

f

mafin. )

Standard ' Lirrit

. 2.8~3.1 2.8
Cup spring.T (0.1902~.0 1220) (0.1024)
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3-8 Qil seal of output shaft

Visually inspect the oil seal of the output shaft
to check if there is any damage or oi! leakage;
replace the seal when any abnormal condition is
found.

3-9 Input shaft

{1)8pline part
Whenever uneven wear and/or scratches are
found, replace with a new part .

(2}Surface of oil seal.
if the sealing surface of the oil seal is worn
or scratched, replace .

3-10 Output shaft

Straight pin

Ky siol

Helical involute spline

{1'Visually inspect the spline and the hslical
involute spline, and repair or replace a part
when any abnormal condition is found on its
surface.



Chapter 7 Reducrion and Reversing Gear
3. Inspection and Servicing

3-11 Intarmediate shaft
Ball bearing

Intermadiate shaft

{1)Ball bearing
Check the turning condition with gently rotate,
and when bearing is sticked or damaged.
Replace if necessary.

3-12 Shifting device

3-12-1 8hifter

Spring pin

Lecation pin —B l ﬂ
\@

Sliding surface of shifter

Sprms
Shify lever shaft

{NVisually inspect the surface in contact with
the drive cone, and replace the shifter when
signs of overheating, damage or wear are
found.

(2)Measure the shaft diameter of the shifter.
Replace the shaft if the size deviates from the
standard.

3JH?2 Series

[BF: o1

=

0 ED

om{in.)

Standard Limit

o1 6, 696, 70 B, 50
(0, 26340, 2438) (0, 266%)

B2 11.966~-11_984 11 95
0, 4711~-0, 4718) (0. 4705)

Shift lever shaft, 12 0~~12_018 12 35
Shifter insert hole (0. 472404731} (0, 4744)

3-12-2 8hift lever shaft and location pin

{1}Check the shift lever shaft and location pin for
damage or distortion, and replace defective
parts. If the location pin must be replaced,
replace it together with the shift lever shaft.

(2Measure the diameter of the shift lever shaft
and the shifter insertion hole. Replace the part
if the size deviates from the standard value.

¢5, Location pin

i
— i
. [
I 1
N
Y
nm(in.)
Standard Limit
1 23.953~27.98 27.90
D {1.1001~1. 1016 ) {1.0984 }
02 12.0~12.012 12.05
( 0.4724~0.4731) {0.4744)
Sida covar, 28028 021 28.08
$hift insert hole {(1.1024-29.1032 {1.1065 )
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Chapter 7 Reduction and Reversing Gear
3. Inspecrion and Servicing

L]} 3JIH2 S‘E‘,"rile',\‘

3-12-3 Shifter spring .
{1)Check the spring for scratches or corrosion.
{2iMeasure the free length of the spring.

Shifter spring Standard | Limt

Free length 22 Gmm {0.890in.) | 19.8nn(0. 780n. )

Spring constant 0,854ke/nm( 1.681bs/0.04in ) | -

Length when attached| #4.35mm  (0.5850 in.) -

Load when attached

7.006kg  (15.54 Ibs) 6.08ke (13.4%1bs)

3-12-4 Stopper bolt
Check the stopper balt. If it is worn or stepped,

replace.

Approx.

Smm ({.1968in.H a

Do not apply .
liguid packing
or seal tape t0
this area.

3-12-5 Side cover and oil seal

{1}Check the neutral, forward and reverse position
grooves.
Replace if the grooves are worn .

{2)Measure the insertion hole of the shift lever s
haft.
Replace if the size deviates from the standard
value .

(3)Check the oil seal and the O-ring for damage.
Replace if the part is defective -

g
- =
REVET38  —smmten’
Mautral —=
Forward e
.

Primed inJapan
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3-13 DPamper disc

{1Spline part.
Whenever uneven wear and/or scratches are
found, replace with a new part.

{2)Spring.
Whenever uneven wear and/or scratches are
found, replace with a new part.

{AIPin wear
Whenever uneven wear and/or scratches are
found, replace with a new part.

()Whenever a crack or damage to the spring
slot is found replace the defective part with
a new one.

3-14 Shim adjustment for output and input shafts
Check the thickness of shims for both input and
output shafts. When the component parts'are not
replaced after dismantling, the same shims can
be reused. When the ciutch case and flange or
any one of the following parts is replaced the
thickness of the shim must be determined in the
following manner.

For input shaft part: input shaft, bearing.
For output shaft parts: output shaft,
collar A, thrustcellar B, gear, bearing.

thrust



Chapter 7 Reducrion and Reversing Gear
3. Inspection and Servicing

(1}Shim thickness(T2.T3)measurement of output
shaft
{alMeasure the bearing insertion hole depth (A}
of the mounting flange, and the bearing
insertion hole depth (A") of the clutch case.
{blMeasure the length |B] between the bearing
outer race.

NOTE: Tighten the mounting flange nut of the
output shaft assembly with the specified
torque. Press-fit the inner race of the
cluteh case rofler bearing to the large
gear side.

Clutch case

/;‘-
1 L]

T2 T3

Mountng flange

{ciMeasure lenghts [ and {1 from the outer
race end of the clutch case hearing included
in the output shaft assembliy.

NOTE: Before measuring length D and (ChLpress
the forward large gear and the reverse
farge gear to the drive cone untif there
/8 no clearance.

(diCbtain thicknesses (T,) and (T,) by the
following formulas:
T,=A+A - B - T, (T, Clearance=] ™)
T,(KM3A) = A" - 60 - C/2 — D (Tolarance£0.0bpm)

Mounting flange

Clutzh cass

3JH?2 Series

Qut put shaft assy

1]
T

Clutch case
T1:Clearance #D.05

1. Assemble the outer bearing race without
inserting shims into the cluteh case body and
fiange, and then assemble only the input
shaft .

{Caution): The outer bearing race should be

ingerted all the way to the bottom.

Do not suspend it halfway.

2. Fasten the case body and the flange by
tightening 2 bolts diagonally.

3. Fasten the dial gauge to the flange and fit the
needle to the end face of the input shaft.

4. Move the input shaft up and down manusily
and read the dial gauge figure to decide the
shim thickness.

(Note}: The bearing instaliation hole does not
make a right angle to the joint face of
the case and flange.

Accordingly, precise measurement at
the service site is not possible.

Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear
3. Inspecrion and Servicing

o ————————— 3.TF ? Seiies

(3)Standard size of parts

mmin.}

‘ Drive cone neutral
Ath B < D canter position

128.40~ 13656~ | 050~ | 67.83~

cwaea| . 1B75| 13810 2.10 58.85 50
(54438~ |(5.3794~ |(0.8071~ (22768~ {1.0685)

5.0626))  5.4370)0 0.8307)| 23081}

NOTE: Compare vyour measurements with the
ahbove standard size. If your measure-
ments differ largefy from the standard
sizes, measurements may hot be
correct. Check and measure again.

(A)Adjusting shim set

Part No. Tickness.mmiin.)| No.of shims
T
input and _ RTLVR
Output shaft | 177088-02300 0,3(0,0113; 2
0.1{0.0039) 3

13-13. Torgque limiter

Housing Coupling

Shim

Cup spring

Holder

The torque limiter assembly includes thase parts.
The conversion to the torgue limiter specification
is easy by exchanging the standard shaft
coupling. (Use the check nut, not the end nut, 1o
install the torgue limiter.)

Primed inJapan 719
AOL 0} 5 ISP

Q-ring Check Mut




Chapter 7 Reducrion and Reversing Gear
4. Disassembly

3TH2 Series
4. Disassembly
4-1. Dismantling the clutch
(1IRemove the remote control cable. {4lRemove the end nut and output shaft

(2l1Remove the clutch assembly from the engine coupling.
mounting flange.

(3)Drain the lubricating oil.
Drain the lubricating oil by loosening the
plug at the bottom of the clutch case.

NOTE: Take care as it has a left-handed thread.

{5}Remove the oil dip stick and O-ring.

{B)Remove the fixing bolts on the side cover,
and ailso remove the shift lever shaft, shift
lever and shifter.

Drain plug

720 Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear
4. Disassembly
3JH 2 Series

{7IRemave the bolts which secure the mounting
flange to the case body. give tight taps to the
left and right with a plastic headed hammer
while supporting the clutch case with your
hand, thenremove the mounting flange.

{9iTake ocut the intermediate shaft and input
shaft and intermediate shaft.

L _
Mounting flange _ L} Piast:c headed
==t

. hummer

—— Clutch housing

{8!Withdraw the output shaft assembly.

Primed inJapan 7-21
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Chapter 7 Reducrion and Reversing Gear

4. Disassembly
. 3T 2 Series

fIlRemove the oil seal of the cutput shaft from the IDRemove the oil seal of the input shaft from the
case body. mounting flangs.

I¥Remove the outer bearing race from the
mounting flange in the same way as with the
case body,

f#Remove each adjusting plate from the input
our output shaft,

NOTE.: The same adjusting plates can be retised
when the foflowing parts are not replaced.
When any part is repfaced however, re-
gdjustment is necessary.

4-2 Removal of the output shaft
{1)Take out the reverse large gear, thrust collar
A, cup spring and inner bearing race,
The reverse large gear must be withdrawn using
a pulley extracter, by fixing the nut at the
forward end in a vice,

ilRemgve the outer bearing race from the case
body by using the special tool.

/D)

Qutler bearing race

Qutput ahaft

Ruyarse large gear

{2)Loosen the calking of the forward nut and
remove the nut,
Remove the nut by using a torgue wrench
after setting the output shaft coupling and
( ) fixing the coupling bolt in a vice.

i O
olll {llo
— Special (gai
P{Na, 177088-09010
Case body

Dutel baaring race

722 Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear

4. Disassembly
3JH 2 Series

(4/While gripping the drive cone, tap the end of the
shaft with a plastic headed hammer, and withdraw
the thrust extractor may be used.

{3IP lace the pulley extractor against the end surface
of the forward large gear, and withdraw the
forward large gear, thrustcoltar A, cup spring,
and inner bearing race.

Pultay puller

Drive cone

Output shalt

V' L ( -
NOTE: Take care as the nut has left-handed
thread.
Primed inJapan 7-23
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Chapter 7 Reducrion and Reversing Gear
4. Disassembly
3JH2 Series

4-4 Dismantling the shifting device

4-3 Removal of the intermediate shaft.
(1 Take out the shifter and shifter spring.

{1JRemove the ball bearing using a pulley.

i2IRemove the stopper bolt of the shifter and
shim.

{2IRemove the ball bearing opposite narrow
end using screw driver.

t3iloosen the bolt of the shift fever and remove
the shift lever from the shift lever shaft.

{4iRemove the shift lever to the anti-shif laver
side.

{5]Remove the oil-seal and O-ring.

Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear
3. Reassembly

5. Reassembly

5-1 Reassembly of output shaft

(tiFit the forward side thrust collar B onto the
shaft.

{2Drive in the forward end inner needle bearing
race using a jig.

Inserting tool

needle bearing race -

i3iAssemble the needle bearing and forward
large gear.
NOTE: Cheek that the forward Jarge gear rotates
smoathly.
{4IFit the cup spring, Pin and thrust collar A,
and dive in the inner bearing race using a jig.

Stepped surface

i ﬂ{m.w:-a

)

Primed inJapan
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3.JH? Series

{nserting tool

Roller bearing

NOTE. 1}Drive in with a plastic headed hammer.
Do not hit it hard.

21 When fitting the thrust colfar A, note
the fitting direction. Fit it keeping the
stepped surface toward the roller
hearing side.

3)Note that the pin cannot be fitted after
the inner bearing race has been driven
in.

4)Check that the forward large gear
rotates smoothly .

{blSet and tighten the forward end nut, Insert
the bolt into the coupling, and fix itin a vice,
keeping the spline part upward.

Insert the shaft into the spline of the coupling,

fit the spacer, and tighten the nut with a

torque wrench.
Jﬁ/\:__
T

Output shaft

Tightening torque (é?igjsgkgf.tﬂb}
{The same torque applies 1 bath models KM2P and KM3P)
NOTE: i)Take care as it is a feft-handed thread.
2)se the reverse side nut used before
dismantling at the forward eng. This
is to provide effective calking to the nut

by changing the catking position.




Chapter 7 Reducrion and Reversing Gear

3. Reassembly
3JH2 Series

5-2 Reassembly of the clutch

{1IF it the oil seal, hearing outer races and shim
{output shaft side) in the ¢clutch case.

{2Hnsert the input shaft into the clutch case.

{3iDrive the intermediate shaft into the cluteh

case.

(blinsert the drive cone while keeping the output
shaft set for reverse.

Qutput shaft

Drive cong

fdilnsert the output shaft inte the cluteh case.

{(NApply procedures 1 through 4 to the forward
end.

Stepped surfage

Thrust cobfer A

Outpiet shalt

NOTE: 1)Fit thrust collar A so that the stepped

surface faces the roller bearing side.

Z2)Check that the reverse large gear
rotates smoothly .

726 Drinted fn Japan
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Chapter 7 Reduction and Reversing Gear
3. Reassembly

(BIF it the adjusting piate to the mounting fiange,
and drive in the outer bearing race.

NOTE: The outer bearing race can be easily
drivent in by heating the mounting flange
to about 100°C, or by cooling the outer
race with liquid hydrogen,

8 Apply non-drying liguid packing around the
outer surface of the oil seal, and insert the oil
seal into the mounting flange while keeping
the spring part of the oil seal facing the inside
of thecase.

(TYApply non-drying liquid packing to the
matching surfaces of the mounting flange end
the case body.

Primed inJapan
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3.JH? Series

{8iInsert the input shaft and output shaft into the
shaft holes of the mounting flange, assemble
the mounting flange on the case body, and
tighten the bolt,

NOTE: Apply non-dryving liquid packing to
efther the mounting flange or the case
body.

{9 Assemble the output shaft coupling on the
output shaft, and fit the 0-ring.

G Tighten the end nut by using a torque wrench,
then calk it.

NOTE: Take care as it is a left-handed thread.

Tightening torque 101 5kg m

{61.5~83.2f-b})
{The same torque applias to both models KM2P and KM3P)




Chapter 7 Reducrion and Reversing Gear
3. Reassembly
3JH2 Series

5-3 Reassembly of the shifting device

{(1)Fit the oil seal and O-ring to the side cover. . m\g}Mark_}
EN | X

1M

L5 IR =
:_/ / =
T /
TN T -
(2l nsert the shift lever shaft to the side cover. (MInsert the shifter spring and shifter to the

shift lever shaft,
(BIFit the side cover assembly to the clutch case.

NQOTE: 1)Check the direction of the shifter (Top
and bottom side).
2)The shift tever may not turn smoothly
if the clutch case is not filled with
lubricating oil.
(6)Fit the shim and stoppar belt to the shift lever
shaft.
NOTE: Apply non-drying ligquid packing or seal-
tape to the thread of the stopper boff .

-

—
(3)Fit the shift lever to the shift lever shaft. — -_—
NOTE: Check the direction of the shift fever A AppIox, B
mark. Smm 10.1968in. | 8

Do nol apply
liquid packing
or seal tape 10
this area.

Side cover

(TIFit the pivot to the shift lever.
Split pin

Washer
Shifl lever “

Pivat
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Chapter 7 Reduction and Reversing Gear
i Clonstruction

3.JH? Series

Marine Gear Models
KM3P1, KM3P3, KM35P1

for Engine Models 3JH25A/3JH30A

1. Construction

1-1. Construction

These clutches are a cone-type, mechanically operated
clutch.

When the drive cone (which is connected 1o the output
shaft by the lead spline) is moved forward or backward, its
taper contacts with the large gear and transfers power to
the output shaft.

The construction is simple when compared with other-
types of clutch and if serves 1o reduce the number of com-
ponents, making for a lighter, more compact unit which
can be operated smoothly. Although it is small, the powet
transmission efficiency is high even under a heavy lead.
lts durability is high and it is als¢ reliable because high
grade materials are used for the shaft and gear, and. a
taper roller bearing is incorporated.

Power transmission is smooth because connection

with the engine is made through the damper disc

» The drive cone is made from special aluminum bronze,
which has both higher wear-resistance and durability.
The drive cone is connected with the output shaft
through the thread spline. The taper angle, diameter of
the drive cone, twist angle, and diameter of the thread
splineg, are designed to give the greatest efficiercy, thus
ensuring that the drive cone can be readily engaged or
disengaged.

+ Helical gears are used for greater strength.

The intermediate shaft is supported at 2 points to
reduce deflection and gear noise.

& The cluich ease and mounting flange are made from an
aluminum alloy of special composition to reduce weight.

Primed inJapan
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7-29

It is alsc anticorrosive against seawater,

® Ag the damper disc is fitted to the input shaft, power can
be transmitied smoathly.

® There is small clearance between the dipstick and the
inside of the dipstick tube. A small hale in the dipstick
works as a breather.

& when the load on the propeller is removed, the engage-

meni of the drive cone and the large gear is maintained
by the shifter and V-groove of the drive cone,
Even when the drive cone's tapered area and V-groove
are worn, this engagement is maintained by the shift
lever device and accordingly no adjustment of the
remote control caile is required.

& The cup spring on the rear of the larger gear absorbs
rolational fluctuations and stabilizes the engagement of
the drive cone and the larger gear.

Thus, the dusability of the cone against wear is enhanced.

NOTE:

KM3P3 marine gear differs from KM3P1 as follows.
& Torque fimiter applied to KM3P3.

KM35FT marine gear differs from KM3P1 as follows.
® Outpirt shaft dia. 28mm,. (KM3P1 : 25mm).
& Diive corn the same as the one for KM4A marine gear.
* Marine gear oil reserve capacily up.
0.5L (0.35L KM3P1)



Chapter 7 Reducrion and Reversing Gear
1. Construction

3JH2 Series
1.2 Specifications
Mede KM3P1 KM3P3 KM35P1
For engine models 3JH25A 3JH30A
Chutch Constant mesh gear with serve cone clutch (wet type)
Forward 236 2.61 2.36 2.61
Reduction ratio
Reverse 3.16 3.16 3.18 318
Propeller shaft mirrt (Forward) {min-1) 1356 1226 1229 1111
input shaft Counter-clockwise, viewed from stern
Direction of retation | Forwarg Clockwise, viewed from stern
Output shaft Reverse Counter-clockwise, viewed from stem
Control head Single lever control
Remote control Cable Morse. 33-C (cable travel 76.2mm}
Clamp YANMAR made. standard accessory
Cable connector YANMAR made, standard accessory
Outer diameter {mm) 100
Output shaft coupling | Pitch circle diameter {mm) 78
Connacting boft holes {mmy} 4-1 05
Position of shift lever Right side, viewed from stern
Lubricating oil API CC SAE 20/30
Lubricating oit capscity {2 0.35 0.5
Dry mass {kg} 12 15 12
Note:
Torgue limiter should be installed on KM3P3
No forque limiter installed on KM3FT & KM35P1
Reduction ratio No. of blade Diarneter of the Pmpe{'::r’n) Moment of i"e:ﬁz _;‘;;“ém Material
248 ° 450 1.48(0.15)
4 425
3 470 Bronze
2.81 4 440 1.86(0.19)
4 460
7-30 Printed in Japan

Al FO 503002



Chapter 7 Reduction and Reversing Gear
1. Construction .
3JH 2 Series

1-3 Power transmission system
1-3.1 Arrangement of shafts and gears

Forward small gear of input shaft

Idle gear
Reverse small gear of input shaft

input shaft

[

Large gear of output shaft

Intermediata shaft

Forward small gear
with input shaft

Output shaft

Raverse small gear
with input shaft

Shaft arrangement

viewed from the stern Intermadiate
shaft

-,
Forward large gear

\a\/ Qutput shaft

Drive cone

ldle gear

Reverse large gear

1-3.2 Reduction ratio

Forward
Mo. of teeth No. of teeth : ; .
Model of forward small gear Zit | of forward 18rge gear Zof Reduction retio Zof/Zif
25 59 59/25 = 2.36
KM3P1, KM3P3, KM35P1
23 60 60/23 = 2.61
Reverse
No. of teeth Mo. of teeth No. of teeth - A
Model | of raverse small gesr 2if |of intemediate shaft gear Zi | of reverse large gear Zdr Reduction ratio Zi/Zir + Zdr/Zi
KM3F1
KM3P3 19 26 60 60/t3 = 3.16
KM35P1
Primed inJapan 7-31
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Chapter 7 Reducrion and Reversing Gear
1. Construction

3JH?2 Series
1-3-3 Power transmission routine-Forward
Contact Clearance
Output shakt ; Qulput shaft
; AP 7\ Forward large
Q\\‘\\\\\\\\ N / gear 9 \
' \\ N ) Drive cong

R il TTT I
I
Forward large gear Reverse large gesr
Drrive cone

- . Qutput shaft coupling
1-3-4 Power transmission routine-Reverse

Input shaft

Clearance Contact

\

Q/"“'\

Intermediate gear ;

/

Drive cone

Reverse large gear

i .
Forward |large gear Reverse large gear

Drive cone

/
Qutput shaft coupling

7-32 Drinted fn Japan
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Chapter 7 Reducrion and Reversing Gear

1. Construction
3JH?2 Series

1-5 Sectional view

with limiter

ith-out limiter

5

Eﬁ-

7-34 Drinted fn Japan
A FY 803082



Chapter 7 Reduction and Reversing Gear
2. Shifting Device

2. Shifting Device

2-1 Construction of shifting mechanism

Lack nut

Cable clamp

Stopper bolt

Bolt {M8X25}

Tha shift lever shaft is installed on the side cover with
neutral, forward and reverse positions provided on this
cover. The neutral, jorward and reverse location pins of
the shift lever shaft are constantly inserted into their
respective grooves on the shift lever by the tension of
the shifter spring. The shifter is set on the eccentric hole
of the shift lever shaft and moves the drive cone in the
neutral position either to the forward or reverse posi-
tions,and then back to the neutral positions. (The shik
lever shaft moves sfightly to the shift lever or drive cone
side when the shift lever is placed in the ferward on
reverse positions.)

Primed inJapan
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3.JH? Series

Spring pin @@

@T@ |
Shifter

S'pri ng

Locatien pin ‘ﬂ

Shift fever shaft

@D’ Side caver

Bolt {M8 x 25)

Shift lever shaft

Side cover

Large gear

Cone

4 o

M Drive shaft center
i el 44
iyﬁka\

. Shifter installation
v center

Eccentric

Spring Shiftar

7-35



Chapter 7 Reducrion and Reversing Gear
2. Shifting Device

2-2 Forward and reverse clutch operation
{Neutral = Forward; Neutral = Reverse)

When the shift lever is moved to the forward position
from the neutral position, the shift lever shaft stars to
revolve, and the location pin disengages from the
neutral V-groove position of the side cover. (Shift lever
moves approx. 0.5mm to the drive cone side.) At this
time the shifter, which is set on the eccentric hole of the
shift lever shafi, moves the drive cone's V-groove ic the
torward large gear.

When the location pin of the shift lever shaft falls in the
forward position groove of the side cover, {the shift levar
shaft moves 1o the shilt lever side approx. 3mm), and the
shifter stars to press the drive cone V-groove to the for-
ward large gear side through the spring force.

2-3 Engagement and disengagement of clutch
(Forward = Neutral; Reverse = Neutral)

When the shift lever is moved io the forward position
from the neutral position, the shift lever shaft starts to
revolve, and the location pin disengages from the for-
ward position groove of the side cover, {The shift lever
shaft moves approx. 3mm 1o the drive cone side.) At
this time, the shifter which is set on the eccentric hole
of the shift lever shaft is moved to the neutral side
(reverse large gear side). The drive cone, however, is
engaged with the forward large gear through the torgue
force produced by the revolving centrifugal force.

Further, when the shift lever shaft starts to revolve, and
the positioning pin falls in to the neutral V-groove position
of the side cover (the shift lever shaft travels approx.
S5mm to the shift lever side}, the shifter moves io the shift
lever side(io the spring side) while moving the V-groove
of the drive cone to the reverse large gear side. The
mavernent of the shifter to the shift laver side, howev-
er, is stopped when the shifter end contacts the stop-
per bolt. The shifter only works to press the V-groove
of the drive cone to the reverse large gear side, Thus,
the drive cone is disengaged from the forward large
gear. After this disengagement, the transmission torque
of the drive cone is decreased to zero and the shift lever
is returned to the neutral position by the spring force.

Shifter center
{Cone centar)

. Shift lever shaft
Shift lever center

Forward
Sida

Reverse
sido

{Shift lever
shaft moves approx. 0.5mm)

Side cover
neutral position (V-groove}

Shifter center

Shift lever ghaft Forward side

Cone center

|1

{Shift lever shaft
moves approx. 3mm}

Shifter center
Shift lever shaft

Forward Side
Cone center

(Shift lever shaft Reverse / ]
moves approx, 3mmyj ]

Shifter center
- Cone centar

Shift lever shaft
Shift lever center

(Shift laver
Side cover shaft moves approx. &.5mm

neutral position (V-groove)

7-36
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Chapter 7 Reduction and Reversing Gear

2. Shifting Device
3JH 2 Series

2-4 Clutch shifting force

Shifti iti . . | Remote control handle

\Lposmon Shift lever posi postition at 170mm [ )
shifting direction tion at 36mm {Cable length, 4m) &4 E
Engaging force - -
at 1000rpm 3~dkg 4~5kg
bisengaging force . -
at 1000rpm 3.5~5kg | 4~ Kg

e

©

Reverse

2-5 Adjustment of shifting device
Whenever the side cover, shift lever shaft, shifter, stopper / Forward Side

bolt or diive cone is replaced be sure fo adjust the clear-
ance between the shifter end and the siopper bolt by
using shims. When the adjustiment of this clearance is
not proper the drive cone may be properly fitted When the

shitt lever is moved to the neutral position either from the
forward or reverse position.

Reverse side

Shifter top clesrance

Primed inJapan 7-37
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Chapter 7 Reducrion and Reversing Gear
2. Shifting Device
3JH2 Series

2-5-1 Measurement and adjustment of ¢clearance

{a) Assemble the shifting mechanism (without instaling (ror)
the stopper bolt of the shifter] to the marine gear AMark (KM2P) AMark (KM2P)

case, \j

NQTE : Ensure the correct direction of the shifter

before assembly. Shim / | .
Stopper bolt | Em_’l —[
Top; Side g_?!_ l : ;rfi .»jpl;g 1 .\ lﬁf\ \
- Shift lever - @ (z i’:% L woT
shaft center ; — L
. H T L e
Shifter center [3Ta~376 (0~25) (3632~38.78] Nl

¢

Bottorn side

7

(b} Turn the shift lever 10~15 degree either to the forward
or reverse position from the neutral position.

(¢} Measure the L-distance between the shift lever shaft
end surface and the shifter’s end.

{d)} Measure the H-distance {the distance from the nock of
the stopper bolt to its end}.

{e) Obtain the shim thickness T" by the following tormula.

T=(H—L+ 1.25 0. tmm

NQTE | Shim set includes one piece each of tmm,
0.4mm, 0.3mm, 0.25mm shims.
(YANMAR Part No. 177088-06380}

(f) Insert shim {s) of proper thickness to the stopper bolt
side and tighten to the shift lever shaft.
NOTE : When tightoning the stopper boli, apply either a
non-drying type liguid packing (TREE BOND
No.1218), or a seal tape arcund the boit threads .

-
— = o

Do not apply
liquid packing
or seal lape 1o
this area.

N

2-5-2 Inspect for the following points
{to be inspected every 2-3 months)

{1) Looseness at the connection of the cable connector
and the remote control cabie.

{2) Looseness of the attaching nut of the cable connector
and the shift lever.
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2-6 Adjustment of the remote control head
Marine gear box control side
(1) Equal distribution of the control lever stroke.

MNeutral
51 S2

Reverse Forward

Remote Control Head

The stroke between the neutral position — forward posi-
tion (82), and the neutral position — reverse position {51}
must be squalized.

When either stroke is too short, clutch engagement
becomes faulty.

{2) Equalizing the travel distance of the control cable.
After ensuring the equal distribution cof the stroke
described in (1), connect the cabie to the control head.
Adjust that the cable shift travel of the $1 and 82 con-
trol lever strokes becomes identical.

Neutral

81 §2

Raverse Forward

Remote Control Head

Note ; () Cable shift travel
S1= More than 36mm {1,427}
82- More than 36mm {1.42")

Clamp
M
Ta engine speed S

Primed inJapan
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3.JH? Series

165

Reverse

Forward

2-7 Cautions

(1) Always stap the engine when attaching, adjusting,
and inspecting.

(2} When conducting inspection immediately aiter stop-
ping the engine, do not touch the cluteh.
The oit temperature is often raised 1o around 90°C
{194°F).

{3} Half-clutch operation is not possible with this daesign
and construction. Do not use with the shift lever
halfway to the engaged position.

NOTE . The dual {Two) lever remote control device can-
not be usded.
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3. Inspection and Servicing

3-1 Clutch case

{1) Check the clutch case with a test hammer for cracking,
Perform a color check when required.
If the case is cracked, replace it.

{2) Check for staining on the inside surface of the bearing
section,
Also, measure the inside diameter of the case.
Replace the case it it is worn beyond the wear limit,

3-2 Bearing

(1} Rusting and damage.
i the besaring is rusted or the taper roller retainer is
damages, replace tha bearing.

(2) Make sure that the bearings rotates smoothly.
If rotation is not smooth, if there is any binding, or if
any abnormal sound is evident, replace the baring.

3-3 Gear

Check the surface, tooth face conditions and backlash of

each gear. Replace any defective part.

(1} Tooth surface wear.
Check the tooth susface for pitting, abnormal
wear.dents,and cracks. Repair the lightly damaged
gears and replace heavily damaged gears.

{2) Tooth surface contact.
Check the tooth surface contact, The amount of {ooth
surface contact between the tooth crest and tooth flank
must be at least 70% of the tooth width.

{3} Backlash.
Measure the backlash of each gear, and replace the

gear when it is worn beyond the wear limit. mm
Mg{gﬁggﬁ“ Woear limit

Input shaft forward gear
and cutput shaft forward 0.06~0.12 0.2
large gear
Input shaft raverea gear —
and intermediate gear 0.06~0.12 0.2
Intermediate gear and ouiput 0.06~0.12 0.

shaft reverse large gear

3-4 Forward and reverse large gears

{1} Gontact surface with drive cone,
Visually inspect the tapered surdace of the forward and
revarse large gears where they make contact with the
drive cone to check if any abnormal condition or sign
of overheating exists.
It any defect is found,
replace the gear.

' Tapered surface

3JH?2 Series

(2) Forwardireverse large gear needie bearing.
When an abnormal sound is produced at the needle
bearing, visually inspect the rollers; replace the bearing
it the rollers are faulty.

3-5 Drive cone
(1} Visually inspect that pant of the surface that comes
into contact with the circumferential trianguiar slot
to check for signs of scoring, overheating or wear. If
deep scoring or signs of overheating are found,
replace the cone.
contact surface

Helical involute spline

{2) Check the hslical involute spline for any abnarmal
condition on the tooth surface, and repair or replace
the part should any defect be found.

(3) Measure the amount of wear on the tapered contact
surface of the drive cone, and replace the cone when
the wear exceeds the specified limit.

Drive cone  Drive cone

Forward large gear

7-40
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3. Inspecrion and Servicing 3TH? Serie
JH 2 Series

mm {3) Lap the large gear's cave and drive cone, pushing
Standard Limited them together by hand.
dimensions dimensions
KM3P1
327-333 324
Dimensions | KM3P3
KM35P1 26.25-20.75 281

NOTE : When dismantied, the forward of reverse direc-
tior of the drive cone must be clearly identified.

(4) If the wear of the V-groove of the drive cone is exces-
sive, replace the part.

NOTE : When replacing the drive cone, the riew cone and
forward large gear and reverse large gear must
be lapped prior to assembly.

The lapping procedure is described below,

SV

{4) Push and turn the large gear about 5 times both
clockwise and counter-clockwise.

~J\ A

3-5-1 Lapping Procedure for Drive Cone (5) After lapping them, wash them with washing oil. The

{1} Coat the lapping powder onto the cave of the clutch lapped parts should be cleaned completely.
gear (Lapping powder ;67 micron silicon carbide #280)

)
y
4

(2) Set the large gear on the cutput shaft with a needle
bearing and then set the drive cone on the output
shaft.

NOTE :
& Do not mix the combination of the lapped parts.

The washing oif should be changed frequently in
order o prevent residual powder being left on the
parts.

When assembling the drive cone, be sure to check
its atignment, The larger chamfering face should
be on the forward large gear side.

Primed inJapan 7-41
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3-6 Thrust collar

Thrust collar A
Spring retainer
Cup spring

Thrust collar B

Drive cone

7-42

3JH?2 Series

Drinted fn Japan
A FY 803082



Chapter 7 Reduction and Reversing Gear
3. Inspecrion and Servicing

L]} 3JIH2 S'e‘ri'e,\‘

{1) Visually inspeci the sliding surtace of thrust coltar A
or B to check for signs of overheating, scoring, or
cracks.

Replace the collar if any abnormal condition is
found.

{2) Measure the thickness of thrustcollar A or B, and
replace it when the dimension exceeds the specified
fimit.

t1

- 12

|_‘ —-— liding suace  gyiging curface M

Thrust collar A Thrust oollar B

—— e —

— —

I_L L

mm
Stepped wear Limit far use
Thrust collar A, t3 0.05
Thrust collar B, t2 0.20

3-7 Cup spring and spring retainer

{1} Check for cracks and damage to the cup spring and
spring retainer.

Replace the part if defective.

{2) Measure the free length of the cup spring and the
thickness of the spring retainer. if the length or the
thickness deviates from the standard size, replace the
part.

Gup spring Spring retainer

1

] ot

/ |

L
) T T
mm
) Standard Limit
Cup spring. T 2.8~31 28
Spring retainer, T 2.92~3,08 2.8
Spring retainer.t B 0.1
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3-8 Qil seal of output shaft

Visually inspect the cil seat of the output shaft to check if
thare is any damage or cil leakage; replace the seal when
any abnormal condition is found.

3-9 Input shaft

Qil seal

Rollar bearing

(1) Spline part
Whenever uneven wear and/or scratches are found,
replace with a new part,

{2) Surface of oil seal.
If the sealing surface of the oil seal is worn or
scratched, replace.

3-10 Output shaft

Straight pin

, Helical involute spline

{1} Visually inspect the spline ancd the helical invoiute
spline, and repair or replace a pat when any abnor-
mal condition is found on its surface.
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3-11 Intermediate shaft

CZ\ - Intermediate shaft

{1} Needle bearing dimensions, staining.
Check the surface of the roller to see whethar the
needie bearing sticks ar is damaged. Replace if
necassary.

3-12 Shifting device
3-12-1 Shifter

Spring pin

Lecation pin ———D l ﬂ

'3\'3 Sliding surface of shifter

!

Spring

Shift lever shaft

{1) Visually inspect the surface in contact with the drive

cone, and replace the shifter when signs of cverheat-

ing, damage or wear are found.
{2) Measure the shaft diametsr of the shifter,

Replace the shaft if the size deviates from the stan-

dard.

3JH?2 Series

ﬁrﬁ
i)

T
~

|

=

mm
Standard Limit
D1 66.9~67.0 €5
D2 11.965—~11.984 11.85
Shift lever shaft, .
Shifter insert hole 12.0~12.018 12.05

3-12-2 Shift lever shaft and location pin

{1)Check the shitt lever shaft and location pin for
damage or distortion, and replace detective parts.
If the location pin must be replaced, replace it
together with the shift lever shatt.

{2) Measure the diameter of the shift lever shaft and the
shifter inserlion hote. Replace the part if the size devi-
ates from the standard value.

# 5, Location pin

T
i
N |
I | !
[ e ]
— e 7]
o mm
Standard Lirnit
ing} 27.959~-27.98 27, N
D2 12.0~12.018 12.05
Side cover, -
ST oot Bole 28.0~28.021 28,08
7-44 Drinted fn Japan
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L]} 3JIH2 S'e‘ri'e,\‘

3-12-3 Shifter spring
(1) Check the spring for scralches or corrosion.
(2} Measure the free length of the spring.

Shifter spring Standard f.imt
Free length 22 6mm 19.8mm
Spring constant 0.854kgf/mm —
Length when attached 14.35mm —
Load when attached 7.048kg 6.08kg

3-12-4 Stopper bolt
Cheack the stopper bolt. if it is worn or stepped, replace.

Check point

[ Top
| ——
-

SR

3-12-5 Side cover and oil seal

{1)Check the neutral, forward and reverse position
grooves.
Replace if the grooves are worn.
(2) Measure the insertion hole of the shift lever s haft.
Reptace if the size deviates from the standard vaiuve.
{3} Check the qil seal and the O-ring for damage.
Replace if the part is defective.

+—— Reverse

=~ Neutral

-~—— Farward
LS

—

Primed inJapan 7-45
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3-13 Damper disc

{1) Spline part.
Whenever uneven wear and/or scratches are found,
replace with a new part.

(2} Spring.
Whenever uneven wear andfor scrailches are found,
replace with a new part.

{3) Pin wear
Whenever uneven wear and/or scratches are found,
replace with a new part.

(4) Whenever a crack or damage to the spring slot is
found replace the defective part with a new cone.

3-14 Shim adjustment for output and input
shafts

Check the thickness of shims for bath input and output
shafts. When the component parts are not replaced after
dismantling, the same shims can be reused. When the
clutch case and flange or any one of the following paris is
replaced the thickness of shim must be determined in the
following manner,

For input shaft part : input shaft, bearing.
For output shaft parts : output shait, thrust collar A,
thrusicollar B, gear, beaiing.
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JH 2 Series

{1) Shim thickness {T1) measurement of output shaft

(a) Measure the bearing insertion hole depth (A) of the
mounting flange, and the bearing inssertion hole
depth (A) of the clutch case.

(b) Measure the length (B} between the bearing outer
race of the input shaft assembily.

(¢} Obtain the (T1) thickness by the following fermula :
Ti = A+A—B (T1:Clearance 0.05mm)

T
Mounting flange _"I Mounling flange

{c) Measure the (F} and (E) length from the ouder race
end of the cluteh case bearing included in the oul-

put shaft assembly.
NOTE ! Bafore measuring the (F) and (E) length, press
the forward large gear and the reverse large gear
to the drive cone until there is no clearance

-"""-._
Clutch case among them.,

{d)Obtain the {Tz) and (T3) thicknesses by the following

%/ Mounting flange formulas :

! T2 = C4+C’—D—T3 (Clearance ¥31™™)

Clutch case T3(KM3P) = C'—47.3—£-—F (Clearance-£0.05mm)

F)'j A T
7. L\ﬂq Mounting flange
|
Clutch case

gt Wl

N

@ﬁ =

] Drive cone nautral
[_l ) position center
— =) KMAP:++--+ 47.3mm

Input shaft ass’y
Qutput shalt ass’y

(2) Shim thickness {T2, T3) measurement of sutput shait —
{a} Meagure the lbearing insortion hole depth (C} of -—éﬁ
the mounting flange, and tha baaring insertion hole
depth (C"} of the ¢lutch case.

{p) Measure the length (D} between the bearing

Quier races.

A —
NOTE : Tighten the mounting flange nuf of the ouitput .
shaft assembly with the specified torque. Press-
fit the inner race of the clutch case roller bearing
to the large gear side .
7-46 Drinted fn Japan
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L]} 3JIH2 S‘E‘,"rile',\‘

(3) Standard size of paris
mm

. , i Drive cone neutral
A+A B C+C b € F center position

KM3P: 132.40~132.75 131.20~132.10 141.20~141.55 | 139.56~141.00 23.90~24.10 57.83~~58.85 473

NOTE : Compare your measurements with the above
standard size. If your measurements largely dif-
fer from the standard sizes, measurements may
not be carrect, Check and measure again.

(4} Adjusting shim set

Tickness. mm (in.} No.of shims

0.5 i

Input shaft 0.4 1
. S N

1.0 1

0.5 1

haf
Qutput shaft 03 >
0.1 3

3-15 Torque limiter

Housing Coupling
Shim
Cup spring Check Nut
: ™
Holder ooz

~ The torque limiter assembly includes these parts.
The conversion o the torque limiter specification is easy
by exchanging the standard shaft coupling. (Use the
check nut, not the end nut, to install the torque limiter.)

Primed inJapan 7-47
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4. Disassembly
3JH2 Series

4. Disassembly

4-1._ Dismantling the clutch (4) Remove the end nut and cutput shaft coupling.

{1} Remove the remote centrol of cable.
{2) Remove the cluich assembly from the engine mounting
flange,

{3) Drain the lubricating oil.
Drain the lubricating oil by loosening the plug at the
bottom of the cluich case,

NOTE ! Take care as if has a left-handed thread.

(5} Remove the oil dip stick and O-ring.
(6) Remove the fixing bolts on the side cover, and also
remove the shift laver shaft, shift lever and shifter.

7-48 Drinted fn Japan
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{7} Remove the bolts which secure the mounting flange to
the case body, give light taps to the left and right with
a plastic headed hammer while supporting the clutch
case with your hand, then remove the mounting
flange.

Jnput shaft
P Intermediate shaft

(9) Take out the intermediate shaft and input shaft. When
taking out the intermediate shaft, place a bolt or
spacer on the shaft hole of the case, and drive the
shaft out by tapping it lightly,

Plastic headed
hummer

Clutch housing

(8) Withdraw the output shaft assembly,

Input shaft

—=Qutpuit shaft
assernbly

Intermediate shaft

Input shaft

Primed inJapan 7-49
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4. Disassembly
3JH2 Series

(10) Remove the oil seal of the output shaft from the case {12} Remave the oil seal of the input shatt from the mount-
body. ing flange.
{13} Remove the outer bearing race from the meounting
flange in the same way as with the case body.
(14} Remove each adjusting plate from the input our ouiput
shaft.
NOTE ! The same adjusting plates can be ravsed when
the following parts are not replaced.
When any part is replaced however, readjustrment
is necessary.

4-2 Removal of the output shaft

(1) Take out the reverse large gear, thrust collar A, cup
spring, spring retainer and inner bearing race.
The reverse large gear must be withdrawn using a
pulley extracter, by fixing the nut at the forward end
in a vice.

{11) Remove the outer bearing race from the case body by
using the special tool.

Puliey pullar

Iput shaft
Cradle Oulput shal

A

.I.!
'_/( //|

(2) Loosen the calking of the forward nut and remove the
nut and spacer.
Remove the nut by using a torque wrench after setting
the output shaft coupling and fixing the coupling bolt in
a vice.

Outer bearing race Revene largs gear

Special tocol

Case body

“Outer bearing race
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3.JH? Series

{4} While gripping the drive cane, tap the end of the shaft
with a plastic headed hammer,and withdraw the thrust
collar B and inner needle bearing race. A pulley
extractor may be used.

{3) Place the pulley extractor against the end surface of
the forward large gear, and withdraw the forward
large gear, thrust coliar A, cup spring, spring retainer
and inner bearing race.

Pulley puller —

Prive cone

4-3 Removal of the intermediate shaft.

(1) Remove the “0Q”ring.

{2) Remove the thrust washer.

(3) Remove the intermediate gear and needie bearing.

Intermediate shaft

NOTE : Take care as the nut has left-handed thread. 1ntermed€ate gear O\
O-ring

Thrust washer

Primed inJapan 7-51
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3JH2 Series

(4) Remove the shift lever to the anti-shif lever side.

4-4 Dismantling the shifting device
{1} Take out the shifter and shifter spring.

{2) Remave the stopper bolt of the shifter and shim. () Remove the oil-seal and O-ring.

(3) Loosen the bolt of the shift lever and remove the shift
lever from the shift lever shatt.

752 Drinted fn Japan
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5. Reassembly

5-1 Reassembly of output shaft
(1) Fitthe forward side thrust collar B onto the shaft.

{2) Drive in the forward end inner needle bearing race
using a jig.

inserting toal —

Inner needle bearing race

(3) Assemble the needie bearing and forward large gear.

NOTE : Check that the forward large gear rotates smootbhly.

(4} Fit the cup spring, spring retainer, thrust collar A and
Pin, and driven in the inner bearing race using a jig.

_ Stepped surface

Primed inJapan
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3.JH? Series

Ingerting too! -

Roller bearing —

NOTE : 1) Drive in with a plastic headed hammer.
Do not hit it hard.

2} When fitting the thrust colfar A, note the fitting
directlon. Fit it keeping the stepped surface
toward the roller bearing side.

3) Note that the pin cannot be fitted after the
inner bearing race has been driver in.

4) Check that the forward large gear rotates
smoothly.

(5) Assemble the collar and pin so that the pin is in the
groove of the collar.

(6) Set and fighten the forward end nut. Insert the bolt
into the coupling, and fix it in a vice, keeping the spline
part upward.

Insert the shaft into the spline of the coupling, fit the
spacer, and tighten the nut with a forque wrench.

T
- o

Tightening torque 10+ 1.5kgf-m

NOTES ! 1) Take care as it is a left-handed thread,
2} Use the reverse side nut used before disman-
ting as the forward end nut. This is so as not
to match the calked portion o the same point .

7-53
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5-2 Reassembiy of the clutch

(t) Fit the oil seal, bearing outer races and shim (output
shaft side) in the clutch case.

‘ (2} Insert the input shaft into the clutch case.

Calking chisel (3) Drive the intermediate shaft into the cluich case.

lmermedia\t:a shah

(7} Insert the drive cone while keeping the cutput shaft set
for reverse.

NOTES ! 1} It the outpuf shaft is not fitted into the clutch
case before driving-in the intermediate shaft,
it cannot be assembled.

2} Note the assembly direction of the thrust
washar.

(4} insert the output shaft into the clutch case.

(8) Apply procedures 1 through 4 to the forward end.

Stepped surface

Spring retainer
e Cup spring

NOTE :1) Fit thrust collar A so that the stepped surface
faces the roller bearing side.
2) Check that the reverse large gear rotales
smoothly.
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(8) Insert the input shaft and output shaft into the shalt

(5) Fit the adjusting plate to the mounting flange, and
drive in the outer bearing race.
NOTE ! The outer bearing race can be easily driven in
by heating the mounting flange to about 1007C,
or by cooling the outer race with liguid hydrogen .
{6) Apply non-drying liquid packing around the outer
surface of the oil seal, and insert the oil geal into the
mounting flange whilke keeping the spring part of the
ail seal facing the inside of the casa.
{7) Apply non-drying liquid packing to the matching
surtaces ot the mounting flange end the case body.

Primed inJapan
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heles of the mounting flange, assemble the mounting
flange on the case body, and tighten the bolt.

7 Input shaft

Intermediate shait

NOTE : Apply non-drying fiquid packing to either the
mounting flange or the case body.

{9) Assemble the cutput shaft coupling on the output

shatt, and fit tha O-ring.
{10) Tighten the end nut by using a torgue wrench, then

calk it.

NOTE : Take care as it is a left-handed tfwead.

Tightening torque 1011 .5kgf-m
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5-3 Reassembly of the shiating device
(1) Fit the oil seal and O-ring to the side cover. AMark{KM3P)

{0

i

2z

(4) Ihsert the shiater spring and shifter to the shift lever
(2) Insert the shilt lever shaft to the side covar, shaft.

{5} Fit the side cover assembly to the clutch case.

NOTE : 1) Check the direction of the shifter (Top and
bottorr sida) .
2) The shift lever may not lurn smoothly i the
clutch case is not filled with lubricating oil.
(6) Fit the shim and stopper bolt to the shift lever shatt.
NOTE . Apply non-drying liguid packing or sealtape to
the thread of the stopper bolt .

B II_A Prox,
5r|;1)1m
Do not apply

o]
liquid packing

{3) Fit the shift lever to the shift lever shaft. or seal tapeto
this area.
NOTE  Check the direction of the shift lever A mark .

N

{7) Fit the cable connector 1o the shift lever.

Split pin

Washer

Side cover Shift lever

Pivot
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Chapter 8 Remote Control
i Remote Control System

3JH 2 Series
1. Remote Control System

1-1 Construction of remoie control system

The remote control permits one handed control of the
engine speed, changing from forward to reverse, and stop-
ping.

Fittings which allow for easy connection of the remote
control cables with the fuel injection pump and transmis-
sion are provided with the remote control set.

The use of Morse remote control cables, clamps and a
remote control head, are also provided for. The device to
stop the engine is electric and will be explained under the
section on electrical equipment.

1-2 Remote control device components

Morse description gg‘r’}";'fé_

Morse MT2 top mounting )
ROt ead hfg?sgéew’f\}'e;ide mountin 41730-000580 The MV type controller has been designed so that

single lever uning 1 128170-g6500 operation of the clutch and throttle can be effected
Remote Marse 33C x 4m (1312981 | 41710-000360 with one lever. When the button next 1o the control
control cable Morse 33C x 7m (23.00f1,) | 129470-86500 lever is pulled out with the lever in the central position,
Engine Yanmar 4 {13.12f1) 129470-67550 it holds the cluteh in the neutral position so that the
stop cable Yanmar 7m (22.96f) 129470-67560 {hrottle can be opened all the way and warm up the

engine.

(1) Remote contral handle When the engine is warmed up, return the handle to
the central position and push the button back in. Con-
trol of the clutch and throttle is thus effected with one
handle.

{2} Rermote ¢ontrol cable
MT-2 Type

\

Use only Super-Responsive Morse Control Cables.
These are designed specifically for use with Morse con-
trol heads. This engineered system of Morse cables,
control head and engine connection kits ensures
dependable, smooth operation with an absolute
The model MT-2 remote control has been designed so minimum of backlash,

that operaticn of the clutch (shift} and governor {throt-
tle) can be effected with one laver.

Two cables are required for the MT-2 single, one for the
clutch and the other for the governor.

When warming ep the engine, to freely control the
governor separately from the clutch put the lever in-
neutral, the central position, and pull the knob in the
center of the control lever, When the laver is retumed
to the neutral position, tha knob automatically returns
to its ariginal position, and tha ¢lutch is free. The gover-
nor ¢an then be freely operated.

Primed inJapan a1
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Chapter 8 Reimote Control
2 Remote Conirol installation

2. Remote Control Installation

21 Speed control

3JH?2 Series

ROMM (2.3622in.) =

]

Cantrol lever

el
| At
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- =
'-.c.--"rf :] ‘
N i |
) [-____ l_ Ik stopper
' ] E
HEEe
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Chapter 8 Remote Control
3JH 2 Series

2. Remote Control Installation

2-2 Clutch control
Spring washer

Spring washer Spacer \ /Screw
k &

Cable brackat

Nut
Clamp

Tightening torgu
22.6-28.4 N-m
(2.3~2.9 kgf-m) Remote contrel cable
Clevis
Cotter pin
Washar
Shift laver
(KBW10E)
Neutral N
\0
S/ o & Raverse
\‘gﬁ" é‘& o mm (in)
& &
o
o
/S
&
A
%7
e
< u
S
)
-
gl
Forward
Shift lever

g3
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Chapter 8 Reimote Control
2 Remote Conirol installation

PP —_— o ) = Seres
2-3 Engine stop

Engine stop ramote control cabie

Set bolt

;// Lock nut

~
k@?}——« Cable connector

_— -] mmi {in.}
?_..;""‘iw O
= T3 [Run SN2 stop &
b’"': £ N.(}
T s
| ) 1y <
l__‘r - § --‘/ .
(] i\ ( =
] : . -_-u
I_-_‘ —- " I \ z % Engine siop lever
= g1
= 0
Ay e
L !f_l - —
o |
~ \{1 L
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Chapter 8 Remote Control
3. Remote Control Inspection

3JH 2 Series
3. Remote Control inspection

i1y When the contrel lever mavement does not coincide
with operation of the sngine, check the cable end stop
nut to see whether or not it is loose, and readjust/
retighten when necessary.

Neural

Forwand

%m i
Throitle / ‘(J

Free throttle

{2 Too many bends (turns} in the cable or bends at too
extreme an angle wilt make it difficult to turn the handie.
Rercute the cable to reduce the number of bends or
enlarge the bending radius as much as possible {to
200mm or more),

{3) Gheck for loose cable bracketiciamp bolts or nuts and
retighten as necessary.

{4) Check cable connection screwheads, cable slzeves and
other metal parts for rust or corosion, Clean off minor
rust and wax or grease the parts. Replace if the parts
are heavily rusted or corroded.

Primed inJapan &5
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Chapter 8 Reimote Control

4. Remote Control Adiustment
3JH2 Series

4. Remote Control Adjustment

(1) Shift lever adjustment
Move the lever several times—the movernent of the
¢lutch lever on the engine from forward, neutral and
revarse must coincide with the forward, neutral and
revarse on the control lever. If they do not coincide,
adjust the fitiings as necessary (first engine side, then
eontrodler sida)
{2) Throttle lever adjustment

Move the control lever all the way to full throttle several
times, and then return, The throttle lever on the engine
must lightly push against the idle swilch when it is
returned. if it is propefiy adjusted, the knob can be easi-
Iy pulled out when the lever is in the neutral position,
and will automatically return when the control lever is
brought back to the neutral position. If the control lever
presses too hard against the knob, it may not return
automatically, in which case the cable end must be ad-
justed as explained for the clutch. The knob cannot be
pulled out when the lever is not in the neutral (central)
position.

8-6 Drinted fn Japan
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Chapier 9 Electrical System
1. Electrical Svstem

3JH 2 Series
1. Electrical System
System diagram of electric parts (B2-type)
Extension ':-,',; L.ube oil pressure ywitch

wirgharness

G’L- Joint

\ Starter relay

{oniy Em extension
Tachometar sensor @

wireharness use)

Battery
Adlternator

Battery switch

Watar temperature switch

Primed inJapan 9-1
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Chaprer ¥ Electrical Svstem

1. Electrical Svstem
3JH2 Series

C-type

Oit pressure sender unlt

<0

Lube oit pressure switch

E E Joint

Air heater {option)

Atsr relay ) 6 Starting motor

{only 6m extension

wireharness use)

Tachometer sensor

Altermator Bettery
Battary switch
Water temperature
sender unit
Water temparature switch
9-2 Drinted fn Japan
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Chaprer 9 Electrical Svstem
1. Electrical Svstem

1-2.2 For C-type instrument panel
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Chapier 9 Electrical System
2. Battery

2. Battery

2-1 Construction

Terminal

\ / Fillar cap
g Cover

Negative plate
Separate piale

Battery’t:ase Glass may

Fositive plate

The battery utilizes chemical action to convert chemical
energy o electrical energy. This engine uses a lead acid
battery which stores a fixed amount of power that can be
used when required. After use, the battery can be
recharged and used again.

As shown in the figure, a noncoaductive comtainer is filked
with dilute sulfuric acid electrolyte. Lead dioxide positive
plates and lead dioxide negative plates separated by glass
mats are stacked alternatety in the electrolyte. The positive
and negative plates are connected to their respective
terminals.

Power is removed from the battery by connecting the |oad
across these twa terminals.

When the batiery is discharging, an electric current flows
from the positive plates to the negalive plates. When the
battery is being charged, electric current is passed through
the battery in the opposite direction by an external power
source.

2.2 Battery capacity and battery cablés

2.2.1 Battery capacity

Since the battery has a minimum capacity of 12V, T0AH, it
can be used for 100 ~ 150AH.

minimum 12V — 00AH
Battery capacity standard 12V — 120AH

cold weaiher 12V — 150AH
Fuli ¢charged specific gravity 1.28

2.2.2 Battery cable

Wiring must be performed with the specified etectric wire.
Thick, short wiring should be used to connect the battery
to the starter, {soft automotive iow-voltags wire [AV wire]).
Using wire other than that specified may cause the fol-
lowing troubles:

Primed inJapan
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9-5

3.JH? Series

[ Wire thinnar than specified E [ Single conductor wire l

[ wire longer than specified |

h
| High wiring resistance |

Open circuit caused

by vibrations
] Low currert i
Y
| Faulty starting | | Faully charging
Battery switch
1 S~
o Key switch —_—
(_b a
Starter
Battery rnoém
Q

S

The overall lengths of the wire batween the battery {+)
terminal and the starter (B) terminal, and between the bat-
tery (-) terminal and the starter (E) terminatl, should be
determined according to the foilowing table.

Allowable Conductor at+b+c

Voltage Wlflng Cross- allowable

system voltage section length

drop area 9

B | ian

X n. A43in,

v |02V orlesyioon 21T G843in)
40mem? Up to5m

0062 in.y (19687 in)

Note: Excessive resistance in the key swilch circuit
{between the baftery and start [S] terminals) can
cause improper pinion engagement. To prevent this,
foltow the wiring diagram careifully.

2-3 Inspection

The quality of the battery governs the starting performance
of the engine. Therefore the battery must be routinely in-
spected to ensure that it functions perfectly at all times.

2:3.1 Visual inspection

{1 inspect the case for cracks, damage and electrolyte
leakage.

{2} Inspect the battery hoider tor tightness, corrosion, and
damage.

{3) Inspect the terminals for rusting and corrosion, and
check the cables for damage.

{4) Inspect the caps for cracking, electrolyte leakage and
clogged vent holes.
Carrect any abrormal conditions found. Clean off rusted
terminals with a wire brush belore reconnecting the bat-
tery cable,



Chaprer ¥ Electrical Svstem

2 Battery
3JH2 Series
2-3.2 Checking the electrolyte (50%). If the specific gravity is below 1.200,
{1} Eiectrolyte fevel recharge the battery,

Good Low Mign 4) H the difference in the specific gravity among the

™, E\ cells of the battery is £0.01, the battery is OK.
) — 5) Measure the temgperature of the etectrolyte.
[— | Since the specific gravity changes with the

temperature, 20°C is used as the reference
temperature,

Reading the specific gravity at 20°C

S0 = St+0.0007 {t - 20}

8,0 Specific gravity at the standard temperature of
20°C

St: Specific gravity of the electrolyte at t¢C

0.0007: Specific gravity change per 1°C

t: Temperature of electrolyte

Check the alectrolyte level every 7 to 10 days. The
electrolyte must always be 10 ~ 20mm (03937 ~
0.7874in.) over the top of the plates.

NOTES: 1. The "LEVEL" line on a transparent plastic bat-
tery case indicales the height of the elec-

trolyte. 2.3.3 Voltage test
2. Always use distifled water to bring up the elec- Using a battery tester, the amount of discharge can be
trolyte level. determined by measuring the voltage drop which occurs
3. When the eleclroiyte has leaked out, add dilute while the battery is being discharged with a large current,
sutfuric acid with the same specific gravity as

the electrolyte.

(2} Measuring the specific gravity of the electrolyte
1) Draw some of the electrolyte up into a hy-
drometer.

Hydrometer

Batlery taster

(1) Connect the tester to the battery.
12V battery tester
Adjust the current (A),

(2) Connect the () lead of the tester to the () battery
terminal, and the {-) tester lead to the {-) battery

terminal.
{3) Push tha TEST button, wait 5 seconds, and then read
the meter.
2) Take the specific gravity reading at the lop of the * Repeat the test twice to make sure that the meter
scale of the hydromaeter. indication remains the same,
Aupber bule 2-3.4 Washing the battary

(1) Wash the outside of the battery with a brush while
running coid or warm water over the battery. (Make
sure that no water gets into the battery.)

{2) When the terminals or other metal parts are corroded
due to exposure to electrolyte leakage, wash off all the
acid.

{3) Check the vent holes of the caps and clean if clogged.

{4) Aher washing the battery, dry it with compressed air,

: connect the battery cable, and coat the terminals with

3) The battery is fully chargad if the specific gravity grease. Since the grease acts as an insulator, do not
is 1.260 at an electrolyte temperature of 20°C. The coal the terminals before connecting the cables.
battery is discharged if the specific gravity is 1.200

Glass tube

9-6 Drinted fn Japan
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Chapier 9 Electrical System
2. Battery

L]} 3JIH2 S‘E‘,"rile',\‘

2-4 Charging

2-4.1 Charging methods

There are two methods of charging a battery: normal and

rapid.

Rapid charging should only be used in emergencies.

¢ Normal 'charging... Should be conducied at a current of
110 or iess of the indicated battery
capacity (i0A or less for a 100AH
battery).

+ Rapid charging...Rapid charging is done over a short
period of time at a current of 1/5 ~
1/2 the indicated battery capacity
(20A ~ 50A for a' 100AH battery).
However, since rapid charging
causes the electrolyte temperature
to rise too high, special care must
be exercised.

2.4.2 Charging procedure

(1) Check the specific gravity and adjust the eiectrolyte
level,

Lisconnect the battery cables.

Connect the red clip of the charger to the (+) battery
terminal and connect the black clip to the (=) terminal.

()
3

Charger

4
)

Set the current to 1710 ~ 1/5 of the capacity indicated
on the outside of the battery.

Periodically measure the specific gravity during
charging to make sure that the specific gravity
remains at a high fixed value. Also check whether
gas is being generated.

2-4.3 Charging precautions

{1} Remove the bhattery caps to vent the gas during
charging.

While charging, ventilate the room and prohibit
smoking, welding, etc.

The electrolyte temperature should not exceed 45°C
during charging.

Since an altermator is used on this engine, when
charging with a charger, always disconnect the battery
{+} cable to prevent destruction of the diodes.

(Betore disconnecting the {+) battery cable, disconnect
the (-) battery cable [ground side].)

2
3

()
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AOL 0} 5 ISP

-7

Sl
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Electrolyle temperalure (*C}

Electrolyte lemperature and specific gravity

2-5 Battery storage precautions
The life of a battery depends considerably on how it is
handled. Generally speaking, however, after about two
years its performance will deteriorate, starting will become
difficult, and the battery will not fully recover its original
charge even after recharging. Then it must be replaced.
(1) Sinca the battery will self-discharge about 0.5%/day
event when notin use, it must be charged 1 or 2times a
month when it is being stored.

6
5 \
. \ 50°C
Seit-discharge/ ~ \\\
day{%) 3 ~i°C -
2 : —
Nl [
t +
| 20°C

1 & 3 4 1] )
Number of days after charging

(2) It charging by the engine alternator is insufficient
because of frequent starts and stops, the battery will
rapidly lose power.

Charge the battery as soon as possible after it is used
under these conditions.

(3) An easy-to-use battery charger that permits home
charging is available from Yanmar. Take proper care of
the battery by using the charger as a set with a
hydrometer.

When the specific gravity has dropped to about 1.18
and the engine witl not start, charge the battery upto a
specific gravity of 1.26 (24 hours).

{4) Before putting the battery in storage for long
periods, charge it for about 8 hours to prevent rapid
aging.

Simple charger




Chaprer ¥ Electrical Svstem
3. Starter Motor

3JH?2 Series
3. Starter Motor
1. The Reduction Starter Systes
1-1 The Beduction Stariers
While thesz only hzd specializad applications i the past, they curreatly are
being widely adoptad because of their compact, lightweight design.
Although smaller than the direct-drive type starter with its armature and pinion
driven at the szn2 spead, the gear reduction starter actually reduces the motor
speed to approximately 27X prier to driving the pinien.
It does this without raducing output, heace its name.
Fur thermore, use of heat-rasistant insulating materials and advanced production
technology makes the compact, light weight design possible and improves its
starting capabilities in ¢old regions.
f’;JFr
4 1\

LP

&

5=

1. Armature 6. Pinion Clutch

2. Field Coil 7. Gear Case

3. Brush 8. Shift Lever

4, Rear Cover §. Torsion Spring

5. Pinion Shaft 10. Hagnelic Switch

Fig.l Reduction Starter Construction
9-8 Drinted fn Japan
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Chapier 9 Electrical System
3. Starter Moror

o ———————— 3.TF ? Seiies

1-2 The Engagenent Hechanism
This type utilizes the elactromagnetic foree, The pinien is engazed with the ring gear
by means of the torsicn spring and shift lever, The plunger is shifted by the attracting
force and depresses the pinicn. Whea the pinion does nol strikz the ring gear. smooth
engagzment occurs, thzn the contacts close to sfart the motor,
Also, when the pinion strikes the ring gear testh, it comprzsses the torsion spring and
loses the contacis. ¥When the current {Iows through the moter and the armature staris
rotating, the pinicn. is depressed strongly on the ring gear and rotafed by means of
torsion spring pressure and the helical spline's force, Then, the pinion leeth are
arranged in engagemsnt with the ring gear teeth. When the key start switch ts turned
OFF, the magnztic switch is demagnetized, and the pinion is returned by the torsion
spring force. Simultaneously, the contacts open to stop motor operation, In Fig. 2.
engagement between the pinion and ring gear is illustraled,

Pinion
6
=>T {} D>
$les 8
o>
1) @ @ @
Ring Gear
Fig. 2. Engagement of Pinien and Ring Gear
11/@ 8|8
IR :
6 ﬂ::[
o=l N T
7
12
o)
o)

1. Pinion 8. Shunt coil (Holding Coil)
2. Armature 9. Series Coll (Attracting Coil)
3. Field Coil 10, Plunger
£, Torsien Spring 11. Key Start Switch
5. Shift lever 12. Battery
B, Stationary contact 13. Ring Cear
7. Movable Contactor

Fig. 3. Schematic Layout of Heduction Starter's Electrical Circuit

2. Bemoval

1) Bisconnect the battery's negative or © side cable at the battery,

2) Disconnect the battery's posistive or @ cable and the main harness’ feed wire from
the magnetic switch of the reduction starter.

3} Disconnect the battery's negative or © cable at the reduction starter.

4) Remove the reduction starter retaining bolts and lockwashers. Then withdraw the motor
assembly,

Primed inJapan 9-9
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(Euine dots nat surﬂ "
l Docs slarter rotate 7

}res

[Is thero anyihing unureal aboul
the neshing of the plaion and
ring gear's tosth,

Does engine tura aur\ e
el th contlaoed
cranking ? /

TES

Check the pinion’s overrunlng clutch
W for damage,
Replaco il aecessary,

oAdjust the dimenslon® £°, (P13
oCheck the shift lever for deforms-
tion. the torslon sering for exces.
s=  zive wear sad the pinlon for |lx
YES slidinz conditioa,
oCorrecl weshing condition of the
pinion and the rlgg gear,
feplace [ necesaary.

bl
[

No
or turns slowly)f Check the battery’s charge, lhe YES
battery tarminals' conncetions and
for sny corrosion,

Does Lhe f1ywhoel

rotsie?
YEs yro
Check the consistency of the oil la YES
IT?heck fuel systca, the engine. 1z it thick?

fo

Does engine lum over il the starter
Is replaced?

Lm: {or rolatlon is slow }

l fnapecl tha inslde of the englne, I

e

3. TROUBLE™MOOTING THE STARTER SYSTEM

Check battery for charging condition
snd batiery leminels for connections

*l

1] oCharge or reploco batlery,

o lepair conncctlons and clean
corrosfon of batllery lermlnals,

s corroslion,
Jox.

Can you hear the slarter’s magnatic
sl lch operatling 7

Tes
L |

Check and repalr wirlng system and

B0 | connccilons belwcen magnotic

switch and key starl sullch,
Cueck and replaco Ul meceazary?
oXey atart awltch,

o Hagnetle sulich, (P. 11}

Rewove slarler fros engine.

Does startar byrm under no load mudil'.l-\ ¥o

oCheck tho Lrush., |f there 1
friction. replace 1L,
oif there |1 no woar and tear on

ons wilhbalteryf® leralnal conneded o the
I terminal of the sterler and batteryC)
terninal coanecded o the starter ground
terminal 7

the brush, replaca Lo wolor
{Including the fiold col! and
armalore, )

N\

|

TEs
¥

@ The sagnotic swilch conncctlon
is faulty, Repleea (8,

Changa the eagine oil.

Repair or replace old starter.

Repair or-replaze key siart swllch,

3= jlarter relay or magnelle switch,

il key start swilch I3

[Surur docs not stop ]
Lirrned off,

| R

L P T I T TSP

( ) ) | ]..

Chock liex Problew or
correclive sctlon

Y TT T T TOPF PPN

amasnae T T T P

CAUTION 3
1T any abnorsalily s found,

Imvediately disconnoct baliary
Aegative Vorminal,

| SN

HOIOJ] 431G 'C

HAISAG JIDLIIAYT G 40

5‘31’_{3&1 FHIEC T —



Chapier 9 Electrical System
3. Starter Moror

L]} 3JIH2 S'e‘ri'e,\‘

4. Disassembly

A 1) The Hagnetic Switch's 8 om Nut All) SKift Lever
2 The 5 =m Through Bolts (2) 12} The 6§ =n Balts (3)
A 3) The Rear Cover 13) Gear (ase
A & The Brush Holder Ald) Ceater Rousiaz
5) Yoke Assembly A15) The Pinien. Stepper Clip
A B) Armature 16) Pinioa Stopper
T3 The 6§ mm Bolts (2) 17) Retaining Sprisg
8) Magnetic Switch 18) Pinion Shaft
A 9) Torsion Spring Al9) Cluteh Asseably

10} Dust Cover .
A Disassembly Reference Fxhihit Is Provided

tusti h Hagnetic Switch e Bo .
Du:;i E‘:‘t’eile(:giﬁzelfsﬂ ra:oe;lsher Resistance value (at20 ) “H,B° Terminal But
thickness ( ie. 0.5,0.8 mm ) Series Coil : 0.32 & 1.5-9.8 Nw

Shunt ¢oil : 0.6 Q

\

Bolts 6 mm
5.8-8.3 ¥-m

Brush Holder
Brush Length : 15/11 mm
Brush spring tension : 1.8-2.2 ke

Armature
Clearance " £" belween Pinion's front Commutatof dia. : 30/29 wa
edge and pinion stopper : 0.3-1.5 mm Depth of insulating mould

{ 0.5-0.8/0.2 mn }
Shaft bend : Less then 0.1 mm

: e
Unit : mm {Standard “New"/Limit "Used)

Fig. 4. CExhibit of Disassembled Parts

Primed inJapan a-11
AOL 0} 5 ISP



Chaprer ¥ Electrical Svstem
3. Starter Motor

3JH?2 Series

1} The Hagretic SWitch's 8 mm Nut
Remove the magnatic switch's B ma nut and
discornzct the coanecting wWire,

2) The S »m Through Bolts (2}

3) The Rear Cover
The rear cover is disassesbled by removing the § mm
through bolts,

Fig. 6
The Brush Holder
Pull the bresh spring up with a brush spring lifter
tool so that the € side brush is separated from
the surface of the commytator (otherwise, the brush
holder keeps the brush in contact with the commu-
tator). Remove the €@ side brush from the brush
holder.
Yoke Assemhbly
Armature
The arsature and the yoke assembly can be disas-
sembled once the brush holder is removed.
g-12 Drinted sn Japan

AT S QTSP



Chapier 9 Electrical System
3. Starter Moror
3JH 2 Series

T) The 6 ca Bolts (2)
8) Hagnetic Switch
9) Tersion Spring

The magnetic switch can be disassesbled ence the
€ mn Bolts are removed. Naxt,the torsion sprirg is
dizasseabled fros the magnetic switch.

10) Dust Cover
11) Shift lever

The shift lever can be removed once the dust cover
is disassembled from the gear case.

12) The & am Bolts (3)

13) Gear Case and Pinion Clutch ASSY,
14) Center Housing

20) Gasket

The gear case and the Center Housing can disasembled
after the 6 om Bolts have been removed.

15) The Pinion Stepper Clip

The pinion stopper clip is removed with a standard
screwdriver while the pinion stopper is pushed toward
the pinion.

Primed inJapan 913
AOL 0} 5 ISP
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3. Starter Motor

Fig. 13

13) Gaar Case

16) Pinion Stopper
17) Retaining Spring
18) Pinion Shaft

19) Cluich Assembly

The pinion siopper, retaining spring, pinion shaft

and the clutch asseably can ba disassembled onca
the pinion stosper c¢lip has beea remgved.

-End of Disassembly-

3JH?2 Series

Drinted fn Japan
A FO S QHORP



Chapier 9 Electrical System
3. Starter Moror

Fig., 15

Primed inJapan
AOL 0} 5 ISP

3.

3.JH? Series

Inspection and Repair

5-1 Armature
(1} Check the dizmzter of the Commputater

(@

(3)

{4)

If the outside dizneter of the commutator is below
the winimum limit ihea replace it.
()

Standard (New} | Limit (Used)
30 29

Continuity Test for the Armature Coil

Use a tester to check for continuity between
parallel points on the commutator. If there is
continuity, the armature is still good.

No continuity : (Disconnected coil)
Replace the armature,

Insulation Test for the Armature Coil

Use a tester to check for continuity between a point
on the commytator and the shaft or the core.

1f there is no continuity the armature is still
good,

Continsity Exists : (Short circuited coil)
Replace the armature.

Check for Surface Distortion on the Armature
and the Commulator

Use a dial gauge to neasure the distortion of the
outside surfaces of the armature core and the
conmutator, If it is above the limit. then repair
or replace tt,

(mm)
Standard (Hew) | Limit (Used)
Armature 0.05 (NAY) 0.
Commutator { 0.05 (NAD) i}
915
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Sandpaper

Fig. 18

10.5—0.8mm

Insulatar
Commutatar

segrm ents

Correct

a\lk

{ncarrect

Fig. 19

Tester

Fig. 20

Fig. 21

3JH?2 Series

(3} Check the Surface of the Commutator

1f the commutator surface is rough, then please
use No. 500-600 sandpzper to nakz it smooth.

{6) Check the Depth of Insulating Material {rom the
Commutator Surface

If the depth of the insulating matetial from the
coamutator segments is less then the limit, than
please repair it by filing it down.

(mn)
Standard (New) [ Limit (Used)

0.5 ~ 0.8 0.2

5-2 The Field Cail
{1} Continuity Test for the Field Coil

Check for continuity between the field ceoils’
terminals with a tester. If there is continuity,
then it is still good.

No continuity : (Disconnected coil)
Replace the field coil,

(2} Insulation Test for the Field Coit

Check for continuity between the yoke and one
terminals of each coil with a tester,

If there is no continuity the field coils are
still good,

Continuity Exists : (Short circuited coil)
Replace the field coils.

9-16 Drinted fn Japan
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3-3 Brushes

Measure the length of the brushes and if they are
under the limit, replace thes.

{ma)
Standard (Mew) {Limit (Used)
15 11
5-4 Brush Holder
2 Insulation Test for the Brush Holder
o ]
Check for continuity between the brush holder's
pasitive side and its base (negative side) with a
tester. If there is no contiavity the brush holder
Tester is still good,
[5"“ Continuity Exists : (Unsatisfactary insulation)
' Replace the brush holder.
-oOcr
Fig. 23

(3) Inspection of the Brush Springs

Check the weight of the brush springs.

Standard Weight (Kg}
1.8 ~ 2.2

5-5 Hagnetic Switch
(1) Continuity Test for the Shunt Coil
Check for continuity between the "$§" terminals

and "M" {the switch body)with 2 tester. If there is
continuity, then it is still good.

Ho continuity : (Disconnected coil)
Replace the magnelic switch.

Fig. 25

Primed inJapan a-17
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Fig. 26

(2

(3)

Continuity Test for the Series Coil

Check for continuity betsween the "3” and "}°
tarminzls with a tester. If there is continuity,
thea it ie still good.

No continuity ¢ (Disconnested coil)
Peplace tke magnetic switch.

Continuity Test for Contact-Points

Put the plunger on the uader side and then push
the magoetic switch down, At this time, check for
continuity between the "B" and "M termirals

tith a tester. If there is continuity, then it is
still good.

No continuity = (lasufficient Continuity)
Replace the magnetic switch.

5-6 Pinion Clutch

(13

{2)

Inspection of the Pinion

Rotate the pinion manually, While rotating it in
the direction of normal operation, smoothly reverse
the direction of rotation to confirm that it locks.
In the event of any irregularity, replace it,

Pinion Stiding Test

Check to see if the pinion slides up smaothly
when the end is pushed, If there are scrafches,
rust or if the required force seems too strong,
please repair it, If too much grease is applied Lo
the pinion shaft, Thea it will seem hard to slide.

3JH?2 Series

Drinted fn Japan
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(2} Inspection of the Ball Bearings

Rotate the ball bearings outer ring surface with
your finger tips and check to zee if it rocks
perpendicularly to the direction of rotatiorn,

Primed inJapan a-19
AOL 0} 5 ISP
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6. Reassembly

Reasssably is in the reverse order of disassexbly. Hewever,note the following
points.

1. Tizhtening Torques : Refer to page 5 of the reference matarials for the tightening
torques of particular screws.
2. The Places to Apply Grease :

-------- The moving parts of shift lever,

@-+=-3~ The sliding surface of magnetic switch plunger.
-~ The surface of pinion.

@ The toothed wheel inside the gear case.
Part | @ @ @
Grease Shell Alvaria Aero Shell Epnoc
Item Grease No, 2 Grease No. 7 Grease No. 2
Horked Penetration
B) Times at 25°C 280 2172 282
Dropping Point 18¢ 2610 200
at 31.8 ¢ 145 —
Viscosity
at 98.7 ¢ 32 13. 9
Starting at-30 128807800
Torque /Running
Torque |at-40 T

(Bail Bearing s 5207140
Dia. 47 mm)
g-Cn

O

_‘__- T3 1] }
=% =L 4 : L= gﬂ'JM"l:“'qmr
d <1 E==
- Tt 3

Fig. 31 Kind of Grease

920 Drinted fn Japan
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3. Reassexbly of the Magaetic Switch
Torsion Springs

(1} Iatroduce the torsien springs into the magnetic
sHitch and connect the shifting lever.

{2) To connect and stabilize the magnetic switch to
the gear case, pull out the pinion and connect the
shift lever (connected to the magnetic switch) to

Dust Cover the gear case with a 6 mm bolt,

% Do not forget to reconnect the dust cover,

ém-_:-‘

Nagnetic Switch

Fig. 33

(4) Measurement of the Pinion’s Hotion

3 After connecting the positive B side of ¢he
| battery to the "S"terminal and the negative ©

= side to the "H” terminal and turning the switch
i $ on, measare the amount of movement ™ £ ™ in the
+ [ direction of the pinion’s thrust,
'[ y .
& Standard lIength “ £ "
2 0.3 ~ 1.5 om
g=0.3 ~ 1.5 m Note : Whea taking the measurement,do soby push-
ing the pinion softly in the direciion of the
Fig, 3 large arrow,

Magnetic Switch @
“~Dust Cover | ({5) When the measurement™ £ " is outside the standard

range, adjust the dust cover by inserting it
further or loosening it.

AN

Pinion

Fig. 395

Primed inJapan a-21
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T. Cperation Spscificaticns Check

Perform the no-load test as instructed because this provides an gasy way to confirm the

specifications.
Note: The rating is 30 seconds, so perform the test quickiy.

(I} The No-lcad Test

Set the starter securely on 2 test bench and lay the lines as shown in fig. 36. When the
switch is turned off, the electric current flows into the starter in no-load operating
conditions. With the slectric current flowing, measure the voltage and the rp.m, and see

whether they satisfy the specifications.
()

\_./

Switch

Amme ter e

@ Voltmqer

Fig. 36 The No-load Test

922 Drinted fn Japan
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8. Appendix

(1} Spacifications

Hitzchi Modzl No. 5114-483
YAKHAR Part No. 171003-T7010
Yoka Diameter (aem) 80
Neminal power {kw) 1.4
Nominal voltage V) 12
Rating {sec) 30
Direction of Rotation Clockwise
(Looking from the pinion side)
Number of Pinion Teeth 15
Heigt (kg) 5.0
Termina! voltage (V)
No load Elactric Current (A) 100 (MAX)
Revolutions (rom) 4300 MIN)
Terainal voltage (V) 9.8
Load Electrie Current (A) 200
Torque (N - ) 4,9 ¢1IN
Revolutioas (rpu) 1900 (4N}
Primed inJapan 9-23
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4. Alternator

4. Alternator Standard, 12vV/55A

The altemator serves 10 keep the batiery constantly charg-
ed. It is installed on the cylinder block by a bracket, and is
driven from the V-pulley at the end of the crankshaft by a V-
bait.

The type of alternator used in this engine is ideal for high
speed engines with a wide ranga of engine speeds. it con-
tains diodes that convert AC to DG, and an IC regulator
that keeps the generated voltage constant even when the
engine speed changes.

4.1 Features

The alternator contains a regulator using an IC, and has the

following features.

(1) The IC regulator is self-contained, and has no moving
parts {mechanical contact points). It therefore has
superior features such as freedom from vibration, no
fiuctuation of voltage during use, and no need for read-
justment,

Alzo, it is of the aver-heating compensation type and
can automnatically adjust the voltage to the most
suitable fevel depending on the operating temperature.

{2) The regulator is integrated within the alternator to
simplify external wiring.

{3) It is an alternator designed for compactness, lightness
of weighi, and high output.

{4} A newly developed U-shaped diode is used to provide
increased reliabllity and easier checking and
maintenance,

(5} As the alternator is to be installed on board, the follow-
ing measures are taken to provide salt-proofing.

1} The front and rear covers are sait-procfed,

2} Salt-proof paint is applied o the diocde.

3} The terminal, where the inboard harness is connected
to the afternator, is nickel plated.

4-3 Characteristics
15

4-2 Specifications

3JH?2 Series

Madel of alternator

LR155.20 (HITACH!)

Model of IC regulator TRIZ-63 (HITACH!)
Battery voltage 12y

Nominal output 12VISSA

Earth polarity Negative earth (8)
U oty g | Oocwse

Weight 4.3kg (95ID)

Rated speed 500G rpm
Operating speed 1000 ~ 9000
Speed for 135V 1000 or less
Qutput current at 20°C over S3A/5000 rpm

Regulated voltage

14.5 0.3V (Standard tem
voitage gradient, —0.01/°C})

rature

100 L |
B ’ Regulated valtage
L L]
2k B8O
5 =
e oL 2
§ z 6
= L & |
s 3 ] Output current for 13.5V
=1 5
o) =
= a /
3 &r 3 40
g | 9o /
o A
ar 20 //
o f
[¢]
a 2 4 -] 8 10 12

Speed of afternator (rpmb

o9-24

14 x 10°

Drinted fn Japan
A FO S QHORP



Chapier 9 Electrical System
4. Alternator
3JH 2 Series

4-4 Construction

This is a standard rotating field tyos three-phase alternator.
It consists of six major parts: the pulley, fan, front covar,
rotor, stator and rsar cover. Tha IC regulator is an integral
nart of the alternator.

Erush
ragLIBOr 385y

i

Stator

Hear cover

Capacitor assembly

Brush reguiator assembly

Brush holder

Spécer

Bolt M5
Puliey
Rear cover assembly
Stator assembly
Front cover assembly Rotor assembly
Brush assembly
Bearing retalnear IC regulator assembly
Ball bearing Brysh set Through bolt
T
Fulley nut assembly } Ball bearing

acer
5P Rear cover

Spacer

Insulating bushing

Puligy assembly

Screw (M5 x 0.8 = 14)

Primed inJapan a-25
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4.5 Allernator functioning

{1} IC regulator
The IC regulator is the transisior (Tr,) which is series-
connected with the rotor. The IC regulator controts the

4.6 Handling precautions

(1) Be careful of the battery’s polarity {(+, — terminals), and
do not connect the wrong terminals to the wrong
cables, ot the battery will be shori-cirquited by the

oulput voltage of the generator by breaking or conduc:
ting the rotor coll (exciting) current,
When the output voltage of the generator is within the

generator diode.
In this case too much current will flow, the iC regulator
and dlodes burn out, and the wire harness will burn.

standard value, the transistor (Tr,) tumns on. When the
voltage exceeds the standard value, the Zener diode
goes on and the trangistor {Tr,) turms off.
With the repeated turning on and off of the transistor,
the output voltage is kept at the standard value. (Refor
to the circuit diagram below.)

{2} Charge lamp
When the transistor (Tr)) is on, the charge lamp key
switch is turmed to ON, and current fiows to R,, R, and
to Tr, to light the l[amp. When the engine stants to run
and output voltage is generated in the stator coil, the
cumrent stops flowing to this circuit, turning off the
charge lamp.

{3 Circuit diagram

{2) Make sure of the comect connection of each terminal.

{3} When quick-charging, etc., disconnect either the bat.
tery terminal on the AC generator or the temminai on the
battery.

(4} Do not short-circuit the terminals.

{5) Do not conduct any tests using high tension insulation
resistance. (The diodes and IC regulator will burn out.)

-

TCharoe lamp
AL
[» s |
N ignition
: switch
ol s
Stator N\f i o
Battary switch
R = R
Rotor coil 1
-
-
| Sattery
b
20 T
R,
E
I
r
AC genarator

BAT: Ganerator outout Larminal D.—0,:+ Cutput eommuiation diode

D IC protecting diode A.~—R.; Resistor

L Charge lamp terminal 0y—Dy:  Charging lamp switching diode

2D: Zensr diode F: To supply ¢urrant ta rotor coi!

E: Earth Rn: Thetmistor

T, Tr;:  Teansistor {Temperature gradient resistance)
926 Drinted fn Japan
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4.7 Disassembling the alternator

{1} Remove the through-boit, and separate the front as- {4) Remove the nut, the brush-holder, and diode fixing nut
at the BAT, and the terminal screws of tpe Tear cover,

Separate the rear cover from the stator {with the dicde

and brush holder),

sembly from the rear assembly.

{8) Disconnect the soldered joint of the stator lead wire,
and remove the dlode and brush regulator assemblies

(2) Remove the puliey nut, and pull out the rotor from the from the stator at the same time,
front cover.

(6) Separating the reguiator
1) To separate the regulator, remove the 23mm
{20.1181in.) rivet which keeps the diode assembly and

(3) Remove the 25mm {20.1969in.) screw from the front
cover, and then remove the ball bearing. the brushiess reguiator in place, and the soldered joint
of the L-temminal.

a-27
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2) To replace the IC regulater, disconnect the soldered
joint of the IC regulator and pull out the two bolts. Do
not remove these two bolts except when replaging the
IC regulator.

4-8 Inspection and adjustment

{1} Diode
Between terminals BAT { + side diode)
Tester wire + side - side
+ side No continuity
uwvw.
— side COI‘IﬂI"IIJW/ /,/
Between termninals E(~ side diode)
Tester wire + side - aide
+ side Continuity
UVW,
- side No continuity
u v w
L - —
P .l oL
3 Auxiary_iods |
+ side diod ) .
side diode -m{_ BAT

- side diode Aqi-_; 5
/ ==l

Current direction

UV W.: terminal From the stator coit

Current flows only in one direction in the diode as
shown in Fig. 181. Accordingly, when there is continui-
ty between each terminal {e.g. BAT and U), the dicde is
in normal condition {photo). When there is no continui-
ty, the diode is defective.

When the tester is connected in the reverse of above,
there should be no continuity. If there is, the diode is
defective.

9-28

3JH?2 Series

Alter repeating the above test, if any dipde is found to
be defsctive, replace the diode assemily, Since there is
ne terminal en the auxiliary diode, chack the continuity
between both ends of the diode.

CAUTION: Do not use high tensile insulation resistance
such as meggers, etc. lor testing. The diode
may burn out.

{2} Rotor
Inspect the siip ring surface, rotor coil continuity and
insulation.
1} Inspecting the sHp ring surface

Check if the surface of the slip ring is sufficientiy
smooth. If the surface is rough, grind the surface with
No. 500—800 sand paper. # it is contaminated with
oil, etc., wipe the surface clean with alcohol,

Standard Wear lirmit
Slip ring outer dia, 231.6mm @306mm
{1.2441in.} {1.204%in.)

2) Rotor coll continuity test
Check the continuity in the slip ring with the tester. If
there is no continuity, there is a wire break. Replace
the rotor coil.

Resistancs value | Approx. 3.34Q at 20°C

Drinted fn Japan
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3} Rotor coil insulation test 2) Stator coil Insulation test
Check the continuity between the slip ring and the Check the continuity between the terminals and the
rotor core, or the shaft. If there is continuity, insulation stator core. If thare is continuity, insulation of the
inside the rotor is defective, causing a short with the stator coil is defective. This will cause a short-gircuit
earth circuit. Replace the rotar coil. with the earth core. Replace the stator coil,

4} Check the rear side ball bearing. If the rotation of the
bearing is heavy, or produces abnormal sounds,
replace the ball bearing. {4) Brush

The brush is hard and wears slowly, but when it is worn

beyond the allowable limit, replace it. When replacing

the brush, also check the strength of the brush spring.

To check, push the spring down to 2mm {0.0787in.)

{rom the end surface of the brush holder, and read the

gauge,
C
2mm {0.0787 in.}

(3} Stator
1) Stator coll continuity test

Check the continuity between each terminal of the o

stator coil. If there is no continuity, there is a wire

break in the stator coil. Replace the stator ¢oil,

Brush spring strangth |  255—345g (0.56 ~ 0.781b.)

(5) Brush wear
Check the brush length.
The brush wears very little, but replace the brush if warmn
over the wear limit line printed on the brush.

Waar lirmit line {brush)

. fin)
. Approx. 0.0779 at 20°C mm
Resistance value 1.phase resistance Maintenance standard Wear limit
Brush length 16 {0.6299) 9 0.3543
Primed inJapan 9-29
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{6) IG regulator

Connect the variable resistance, two 12V battsries,
resisicr, and voltmeter as shown in the diagram.

1) Use the following measuring davices.

Resistor {R.) 100R, 2W, 1pc.

Variable resistor (Rv) 0—300Q, 12W, 1pc.

Battery (BAT,, BAT,} 12V, 2Zpcs.

DC voltmeter 0—30V, 0.5 class 1pc.
{measure at 3 points}

2) Check the regulator in the following sequence, accor:
ding to the diagram.

a}Check V, (BAT, + BAT, voltage). If the voltage is
20—28V, both BAT, and BAT, are normal.

b} While measuring V, (F-E terminal vollage), move Ry
gradually from the 0-position. Check if there is a
point where the V; voitage rises sharply from below
20V to over 2.0V, If there is no such point, the
reguiator is defective. Replace the regulator. If thara
is a sharp voltage rise when testing, return the Rv to
the 0-position, and connect the veltmaetar to the V,
position.

c) While measuring V, (voltage between L-E terminals),
move Ry gradually from the 0-position, There should
be a point where the voltage of V, rises sharply by
2—8V. Msasure the veltage of V, just hefore this
sharp voltage rise. This is the regulating voltage ot
the regulator. M this voltage of V, Is within the stan-
dard fimit, the regulator is normal. If the voltage
deviates from the limit, the regulator is defective.
Replace the regulator,

\PN

4
f, — BAT;
! l v,
® V, ) = BAT, C) é
| | I f—
H H -4 O-position

4.9 Reassembling the alternator

Reassembly is done in the reverse order of disassembly.

For reassembly, be careful of the following points. (Hefer

to 4—7 disassembling alternator).

{1) Assembiing the brush regulalcr

1} Solder the brush,

Position the brush as shown in the drawing and solder
it. Be careful not to let the solder drip into the pig taill
{lead wire).

9-30

3JH?2 Series

wind the wire 1.5 times
araund the terminal grocve,

13=0.5mm
{0.413~0. 4525m )

{ —
( ﬁ
I 1mm {§.03%in.)

Mount 1he insulation tube
on the terminal surface.

NOTES: 1. Use non-acid type paste.
2. The soldering iron temperature is 300 ~
350°C.

2) Mount the IC reguiator on the brush holder as il
lustrated, and press in the M5 bolt, Do not forget to
assemble the bushing and the connecting plate at the
same time,

{f the bushing is left out; the output terminal will be
earthed and the battery short-circulted).

Bushing

Brush

M5 bolt

o

(

“ i

NOTES: 1. inserlion pressure is 100kg {220.5 ibs.)
2. insert vertically.
{2) Connacling the brush regulator assembly and diode
1} Cheack the rivets
Piace the rivets as shown in the figure, and then calk
them using the calking tool.

Calking torque | 500kg {1102 Ibs.)

2) Connect the brush to the dicde.
Insert the brush side terninal into the diode terminal,
calk it, and then solder into place.

30 mm (0.1181in} dia. fivet.

Rivelting pressure [ 500kg {1102 lbs.)

Drinted fn Japan
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(3) Assembling the rear cover {1) Measuring devices

Insert pins from the outside of the rear cover. Install the "
met —1 — .
brush on the brush hoider, then attach the rear cover. OC voltmeter 0—13Y ar 6—30V, 03 Cisss, 1pc.
After assembly, pul out the pins. DC ammeter 0—100A, 1.0 Class, 1pc.
Yariable resistor 0—0.25Q, 1kW, 1pc.
Brush holder
Lamp 12V, 3w
1009 resistor aw
0.259 resistor 28w

{2) Measunng the regulating voltage

1) When measuring devices are connected in the
performance test circuit as shown above, the charge
lamp lights.

2} Close SW, while keeping SW, open and run the AC
generator. When the revolutions of the generator are
gradually raised, the charge lamp goes off,

3} Raise the revolutions of the AC generator, and read the
voltmeter gauge when the revoiutions reach about
5,000 rpms,

NOTES: 1. Make sure that the ammeter indication at this
fme is less than 5A. If the indication is over
5A, connect the 0.25%2 resistar. The voltmeter
indication at this time must be within the
prascribed regufating voltage value.

2. Raise the AC generator revolutions high to
make sure the regulating vollage does nol
Hluctuate along with changes in the revolution
spead.

{3) Precautions for measuring the regulating voitage

1) When measuring the voltage, measure the voltage
between the AC generator BAT terminal, or Battery +
terminal, and AC generator E-terminal.

2} Use a fully charged battery.

3} Measure the voltage quickiy.

4) Keep SW, open for measurarment.

Pin

Agar cover

(4) Tightening torques

Positions

Tightening torgue
kg-cm {ft-Ih)

Brush holder fixing
Diode fixing

Bearing retainer fixing
Puitey nut tightenihg
Through-balt tightening

32 ~-40 {2.31 ~ 2,89}
32—40(2.31 ~ 2.89)
32—40 (2.31 ~ 2.89)
400 =600 {28.93 ~ 43.40)
32—40 (2.31 ~ 2.80)

410 Performance test

Conduct a performance test on the reassembled AC
generator as follows. The following is the circuit for the
parformance test.

)

Charge lamp

Variable resistor

W 1'-
I Battery
a-abi

®

e

0.25Q “Flesistor

Primed inJapan
AOL 0} 5 ISP

Connect when
the batteries
are discharged
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4-11 Troubleshooting
{1) Charging failure

Does the charge | t Doeert Delective

s the charge famp go o goo

when the key swiich is turned Check fan beit oggplaizef !anbebﬁlt.

{atter engine starting)? oAdjust fan belt.
Goes off OK

i

C After stopping the engine, turn on the key switch.)

Y

{ Remove R-L generator coupler, )

4
. oCheck electrical wiring for defective
Defective | ™ Continuity of the BAT, and R
Measure the voltage between BAT terminals.
terminal, and R-L coupler terminal o Check the key switeh and charge

lamp for defective cantinuity of the
L-tarminal.

OK
BAT, R-L terminai
Voltage: 912V

y

C insert R-L coupler to generator. )

¥ :

C Turn on the kay switch for engine starting.

¥ :

/ Defective | ofn case of defective continuity of
' BAT terminal, replace |G regulator.
’; ;a:r:;grtgz_\lr_olat:gett)(eet:n?::' oln cage of defective continuity of
\ * ) L-terminal, check or replace diode,
startor, and rotor.

* Measuring condition
Gengrator rpms: 5,000
Refer to page 99. OK

f

’ Defective
}'ﬂghé;ﬁ;'%m mﬁi;g‘:‘a&”m Check slectrical wiring for night
generator; 0.3~ 2V is normal. ' lamp. .

9-32 Drinted fn Japan
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(2) Overcharging

Defective
Turn on the key switeh, * Measure BAT voltage of
(Start the engine) generator. Replace IC regulator or generator,

(3) Charge lamp failure

Defective
Check if the charge lamp lights Check the wiring.
after turning on the key switch. Replace charge lamp.
OK
- Datecti

After turning on the key switch eee oReplace fan belt

{after engine starting), check if Charge lamp is OK if it goes off. p ASP Lt ?J it

the charge lamp goes off, usi lan et

Check the fan belt, oK

Y
Detestive
;‘eﬁ:';gf” voitage of Replace the charge lamp.

Prined in Japan 9-33
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5. Instrument Panel

5-1 B2-type instrument panel with wiring
3
ﬁ mm (in.)
o Water tigmnerature warning lsmp
Tachometer - il pressture warning lamp
31 Light sm{ch / / Charge lsmp
11 ] ] 1 1 &
, N
sk
g
un
. Tachometer
)
- Kay switeh
2 ¢
n| \ VARNZAR &
Qﬁ 0o
= 10
123 (6.0392) - 1284{5.0393 "@306.
10 103937 J2TE 0BBET kY o ¥

- v 3
For engine stop Cable  Atarm buzzer *Engins stop switeh (03937}

5-2 C-lypeinstrument panel

mm i)
Tachomater Coaling water (harmometer
= Lube ol pressurs Qaugs
a 336 (13.2783) /
e _[12n4ne 352 112.2004) ] 7 12 10,4724
3 N / 4 &
L 0‘)
& e
&E -
g : Warnirg larp
olo — CW. lemperlure lamp
gle 2
" - Charge tlamp
= oo Q
- =1
b
9‘ -
= % 7 5 4
Intagral hoys meker T use box . \ T Starlar switch
Butzer awilch Engine stop switch
Light switch
9-34

Engine L.O. pressyre lamp

Alasen buzrer
Light switch
Engine stop wwitch

3JH?2 Series

Key swilch

9

Drinted fn Japan
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5.5 Extension codes
Extension cord for instrument panel

muiin.)
Part code . L
E xtention cord 4M NITI-77710 (1 ﬁ,’_’% ~ ?32?57)
i 5750 ~ 5350
Extention cord §M 1917177701 e~ %)

Primed inJapan 9-35
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6. Warning Devices

61 Oil pressure alarm

If the engine oil pressure is below 0.1 ~ 0.3 kgicm?* {1.42 ~
426 ibfin®, with the main switch in the ON position, the
contacts of the oil pressure swilch are closed by a
spring, and the lamp is illuminated through the lamp — oil
pressure switch — ground circuit system. If the oil pressure
is normai, the switch contacts are opened by the
lubricating oil pressure and the lamp remains off.

Pilot Iamp@

6 anlauﬁ buzzer

Oil pressure switch

Fuse Main switch

{Qil prassure alarm circuif)

Qil preasure

Ol pressure switch

Lube off
presgure
switch

3JH?2 Series

Part No. 124060-39451
Rated voitage 12V
perati 01 A~ 03kglem?
= of Operation pressure {1.422 ~ 4,268!0fin)
i B prassure ™ v
mspeclion
Prablam Inspection item Inspection method Corrective action

Lamp not illuminated when
main switch set to ON

1. Gl pressure lamp
biown out

(1) Visual inspection

() tamp not illuminated even
when main switch set to ON
position and terminals of oil
presaure switch grounded

Replace lamp

2. Operation of ail prassure
switch

Lamp flluminated when checked
a5 dascribed in (2} above

Replace oil pressure switch

Lamp not extinguished
while engina running

1. Qil jevel Jow Stop engine and check oil Add oil
level with dipstick
2. Gil preasure low Measure oil pressure Repak bearing wear and

adjust regulator vaive

3. il pressure faulty

Switch faulty if abnormat at (1)
and (2) above

Replace oif pressure switch

4, Wiring between lamp and oil
prassure switch faulty

Cut the wiring between the
famp and switch and wire with
separate wire

Aepair wiring harness

Drinted fn Japan
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L]} 3JIH2 S‘E‘,"rile',\‘

6-2 Cooling water temperature alarm

A water temperature lamp and water temperature gauge,
backed up by an alarm in the instrument panel, are used o
monitor the temperature of the engine coeling water, A
high thermal expansion material is set on the end of the
water temperature unit. When the cocling water tem-
perature reaches a specified high temperaturs, the con-
tacts are closed, and an alam Jlamp and buzzer are ac-
tivated at the instrument panel.

Cooling water lemperature switch

Fuse Main switch

1

g Water temperature unit —— Battery

{Water tamparature aiarm gireuit)

; Atarm buzzer

52.7mm [2.2718in.)

__— Graen

PT 3/8

Primed inJapan
AOL 0} 5 ISP

Lube oil
pressure
switch

a-37

Operating temperaturs ON 93 ~ 97°C (199 ~ 206°F)
OFF | 88°C {190°F} or high

Electric capacity DC 12V, 1A

Rasponse time with in 60 sec.

Indication color Green

Part code No. 127610-91350

Tightening torque G728 ~ St

6-3 Sender unit for lube ofl pressure gauge

The sender unit for the lube oil pressure gauge has a
mourting saat for mounting on the lube oil filter bracket.

- Qil pressure is measured when the cil enters into the main

gallery after being fed from the lube oil cooler and passing
through the oil pressurs control valve. Be sure to mount a
vibration damper when mounting the oil pressure sender
unit.
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3JH?2 Series
Lube oll pressure sender unit
82 4 (3.2440)
%7 37 (1.4566) 1107 (8 {0.3149) mm (in.)
M5 x m.a\ 10.6578) cof.m 2) 'im 10.3537)
|
N T
N 1 -‘1
= &
2 ¢ ag
a ey ¥
M
B8 & i
e
= L -
’ !
PT1/8
Type Resistance switch
Rated voltage DC 12/0C 24
Max. operating pressure Skgicm® (113.76 lbitn.2
Part code No. 14462631560

6-4 Sender unit for the cooling water temperature
gauge

The water temperature sender unit has a mounting seat

for mounting on the fresh water pump unit. Water tem-

perature is measured when the cooling water flows into

the thermostat housing after leaving the cylinder head,

mm (in)
57.2 (2.2519)
22,7 (0.6937) |, 14 (05511} 205 (0.8070)
17 (0.6638) M5 x PC.8
- e,
B
: e
N\ 5|3
&
Black
PT 318
Type Thermistor switch
Rated voitage 12vI24V
Part code No. 144626.-91570
9-38 Drinted fn Japan
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7. Air Heater (Optional)

7. Air Heater (Optional)

An air heater is available for warming intake air when
starting in cold areas in winter. The air heater is mounted
between the intake manifold and intake manifold coupling.
The device is operated by the glow switch on the instrument

panel.
112 (4.4094)
78 (3.0708)
L8267
60 (2.3622) 21 (0.8267)
|
/{} )
1 N |
Qﬁ
1 gl 8
= =1 A - g [
1 1 sl g T -
/ aln 7( { s gl =
2 = MG terminat \ }
‘ FRURUNFR RN /1_\ |
N i
499 (0.3543)
Fated oulput 400W
Faled current 333A
Rated voltage DC 12v
] Engine operation: B0 sec.
Rated operating time Engine stop: 30 sec.
Range of operating +500C ~ 30°C {122°F ~ -22°F)
temperature
Part code No. 129400-77500

Primed inJapan
AOL 0} 5 ISP

9-39

3.JH? Series

mm {in.)
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3JH?2 Series

8. Electric Type Engine Stopping Device (Optional)

To employ the electric engine stop device, the stop lever
of the fuel injection pump is connected to the solencid

with a connection metal.

The device is operaied by the stop switch on the in.

strument panel,

Engine stop wireharmess

Engine atap sviendid

Relay
81 Solenoid
Solensid modal 15021247018
Rated voltage 12V
Laaded current J0A
Loaded iorce kg (19.84Ib)
Ho-load currenl 0.7A
No-load force 4kg {8.821b)
mm {in)
with current
120 (4.7244) /
64 (25196}
35 Q177 200D kit 233
. 08188
3 >
238 (1.4960} 8
__ o '
842 screw Ty / S 97102799
terminal - constant volume boot

9-40

1
-

Soiengid bracket

‘_‘Uﬁ‘—
o

Engine stop lever

Drinted fn Japan
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3JH 2 Series

8-2 Relay

P_sm mm [Iin.]

=]
&
™
2
m

0810.0314 ;23,5 10.9291)
r a3 (0.1181)
7 10.2755) i
|
|
.2598) | i @
- H é
o~
L]
32 (1,2598) -
:
T — =
10.5 0.4139) | ®
| | |
]
Rated vollage 12V
Contact current Lamp: 20A, axira-lamp: 25A
27 1.0629) Range of operation | —-30°C ~ +80°C (-22°F ~ 194°F)
Part code No, 124617-91850

y D Bu

8-3 Wire hamess of engine stop Engine s10p solenoid
ging S |

® o B¢

Starting motor
terminal B

Instrument panet

Primed inJapan 9-41
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3TH2 Series
9 Tac h o m ete r {2} Sensitivity limit of sender unit
Ring gear spead
{misec)
91 Construction of tachometer
The tachometer indicates the number of revolutions per I}
minute by means of an electrical input signal which is
generated as a pulse signal from the magnetic pickup sen- /
der (MPU) sender). 8
The function of the sender is to convert the rotary motion G zone /
into an efectrical signal by counting the number of teeth 5
of the ring gear connecting with the flywheet housing. /
4 /]
/ NG zone
2 ]
o 05 1.0 15 20 25

Sander unit and ring gear clearanca C (mm)

(—C

[ —

Ring gear ]]::

M
Sender unit

(3) Dimensions of sender unit

25 =05
(0.9646 ~ 1.0039) 34.5(1.358% mm {in.}
£{0.1969) 45{0.177)

1.5 (C.0591) 310.118) 55 &

{0.6102} 3
=1

; g [z

T =< |2

g| & = |z

ol = Q

R

— / =

Rediblack
Otange MI18x P15
-
Rotation Blueired i
detecting sender Black = {4) Dimensions and shape of tachometer
723 (2.8465)
. 10 (2.3967)
9-2 Specifications and dimensions of tachometer 03367
(1) Specifications g
FRated voltage DC 12V i ::l by
Range of operating voltage 10 ~ 15V 3 :
Higmination Y 2 —bﬂ g
No. of teeth 14 2 2
Ri &
NP [Noduie 254 - B rF
Part No. of tachometer ﬂ%gé?.gigﬁgg; TN §
Part No. of sender unit 128170-81160 identification mark
9-42 Drinted fn Japan
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9-3 Measurement of sensor unit characteristics

{1) Measurement of output voltage

Output voltage |

1.0V or higher

[\

Y or higher

\/

Measuring conditions

Number of teeth of 114
fing gear

3.JH? Series

Synchroscope

oy

Aotalion detecting sender

ﬂﬁ

Ring gear
No. of teeth
127

P=WA—
1.3rmirn . 2042

AC 100V

*Check the output wave pattern and number of pulses
when carrying out the output voltage measurement.

(2) Measurament of internal resistance

Measuring conditions

Gap between the ring

1.3mm {0.051%in)

and sender

Hg;: t 20Kk Measuring temperature 20°C {E8°F)
Spead of ing 9o 500 rpm @pprox, 800HZ) Maasuring instrument Digital tester
Measuring temperature 20°C {68°F) Dlgital tester
Measuring instrurment Synchroscope

Rotation detecting sender 0 9 kn

[=[!- f

— L)

AC 100V
9-4

Fault Diagnosis Remsdy
Does not function well. Check if there is an open-circuit cable connection at the Yes  Make good the connection.

1) Pointer doas not move.
2) Funclions intermittently.

rear of the meter, a bose or disconnected terminal, or bad
continuity due to corosion,

Disconnact at the instrument terminalg, and measure the No

voltage between the cable terminals. (To be 10 ~ 18V)
i Satisfactory

It the input voltage is
abnormal, check the cause.
{&.g. short-circuit, disconnec-
tion, or blown fuse, etc)

Primed inJapan
AOL 0} 5 ISP
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e ————————— 3.7 2 Series

Chack if the sender is loosely fitted. Yes  Fix the sender securely.
+ Neo
Measure the internal resistance of the sender. No Replace the sender.

{To be 18 +0.1k2 at 20°C)

Measure the output voltage of the sender, No Heplace the sender.
{To be 1V or higher at 20°C)

9-44 Drinted fn Japan
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10. Alternator 12V/80A (Optional)

The alternator serves 10 keep the battery constantly ¢harg-
ed. It is instalied on the gylinder block by a bracket, and is
driven from the V-gulley 2t the end of the crankshaftby a V-
belt,

The type of alternator used in this engine is ideal for high
spead engines with a wide range of engine speeds. It con-
tains dioces that convert AGC to OC, and an IC regulator
that keeps the generated voltage constant even when the
engine speed changes.

10-1 Features

The alternator contains a regulator using an IC, and has the

following features,

(1) The IC reguiator is self-contained, and has no moving
parts {mechanical contact points). It therefore has
superior features such as freedom from vibration, no
fluctuation of voltage during use, and no need for read-
justment.

Also, it is of the over-heating compensation type and
can automatically adjust the voltage to the most
suitable level depending on the operating temperature.

{(2) The regutator is integrated within the aiternator to
simplify external wiring.

{3) It Is an alternator designed for compactness, lightness
of weight, and high output.

(4) A newly deveioped U-shaped diode is used to provide
increased reliability and easier checking and
rmaintenance,

(5) As the alternator is to be installed on board, the follow-
ing measures are taken to provide sait-proofing.

1) The front and rear covers are salt-proofed.

2) Salt-proof paint is applied tc the diode.

3} The terminal, where the inboard harness is connected
to the alternator, is nickel plated.

1

3.JH? Series

0-2 Specifications
Modet of ajternator LATS0-82 (HITACHH
Moadei of IC requiator TRIZ-63 (HITACHI]
Battery voilage 2y
Norminal sutout 12V R0A
Earth potarity Negative earth (8}
Dlecion o Pl gy | Cocoise
Waight 6.8kg (12.8b.)
Rated speed 5000 rpm
Operaling speed 1000 ~ 9000
Speed for 135V 1000 or less
Cutput current at 20°C over T8A/5000rpm

Aegulated voltage

145 +0.3V (Standard temperature
voltage gradient, —0.01/°C)

10-3 Characteristics
1% 100 | ] ]
- l Regutated voltage
= [
12k
2 80 /""' Output current for 13,5
i s
: [z /
§ 9 ‘E 60 /
2 - <
o> 3
© | o /
z 3
[=1%
é 6F 5 ap
@ | © 4
- 4
3F 20
o 0
o 2 4 & B8 10 12

Speed of alternator (rpm)

Primed inJapan
AOL 0} 5 ISP
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10.4 Construction

This is a standard rctating fleld type three-phase aiternator.
It consigts of six major paris: the pulley, fan, front cover,
rotor, stator and rear cover. The IC regulator is an integral
part of the alternator.

Brush
ragulatsr assy

Siator

Bearing refainer Rear cover

Capacitar agsembly

Brush regulator assembly

Brush hoider

B3 T
-@@En )

\
Pulley

\§o)-: =6

Rear cover assambly

Slator asgembly

Frant cover assembly Rotor assambly

Brush assembly

Bearing retainer IC regulator assembly
. I
Ball bearing Bruah aat Through v¢
{
Pulley nut assermnbiy ] Balt bearing

(™~

o Rear cover

Spacer i \

Ingulating bushing

Pulley assembly

Serew (M5 x 0.8 x 14)

9-46 Drinted fn Japan
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L]} 3JIH2 S‘E‘,"rile',\‘

10-6 Alternator functioning 10-6 Handling precautions

(1) IC regulator (1) Be careful of the battery’'s polarity (+, — terminals), and
The IC regulater is the transistor (Tr.} which is series- do not connsct the wrong terminals to the wrong
connetted with the rotor. The IC reguiator controls the " cables, or the battery will be short-circuited by the
output voltage of the gengrator by breaking or conduc- generalor dicde.
ting the rotor coil {exciting) current. In this case too much current will flow, the 1C regulator
When the output voitage of the generator is within the and diodes burn out, and the wire harness will burn,
standard value, the transistor (Tr,) turns on. When the {2) Make sure of the comrect connection of each terminal.
voltage exceeds the standard value, the Zener diode {3 When gquick-charging, etfc., disconnect either the bat-
goes on and the transistor (Tr.) turns off. tery terminal on the AC generator or the terminal on the
With the repeated turning on and off of the transistor, battery.
the output voltage is kept at the standard value. {Refer @) Do not short-circuit the terminals.
to the circuit diagram below.) i5) Do not conduct any tests using high tension insulation

(2) Charge tamp resistance. {Tha dicdes and 1C regulator will burn aut.)

When the transistor {Tr,) is on, the ¢harge lamp key
switch is turned to ON, and current flows to R,, R, and
ta Tr, to light the lamp. When the engine starts to un
and output voltage is generated in the stator coil, the
current stops flowing to this circuit, turning off the

charge lamp,
(3) Circuit diagram
] on
T Charge lamp
b
£ [ |
Ignition
swilch
L R,
' Stator £ ) =W L P
1 l \_’ Battery switch
Ce = An
Rotar cail % R A %

- ~
F 1 - | Battery
7T X -
=

ZD

—_
1

-
I
1
I
L "
! Tr, "
el
i Ragulator
E
'T\
AC generator J
BAT:  Gererator Oulput terminal 0,—D:« Qutput commutation diode
Ou: IC protecting diode R, —A.: Resistor
L Charge iamp terminal ,—D,: Charglng lamp switching dicde
I Zaner ¢iode F: To supply current ta rotor eoil
E: Earth Arn: Thermistor

T, Fre:  Trangistor {Temperature gradient rasistance)
Y Fre

Primed inJapan -47
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10-7 Disassembling the alternator

(1) Remove the through-bolt, and separate the front as-
sembly frorm the rear assembly.

(4) Remave the nut, the brush-holder, and diode {Ixing nut
at the BAT, and the terminal screws of the rear cover.
Separate the rear cover from the stator {with the diode

and brush holder).

ee®

S
)
&

(5) Disconnect the soldered joint of the stator lead wire,
and remove the dicde and brush regulator assemblies

{2) Remove the pulley nut, and pult out the rotor from the from the stator at the same time.

front cover,

{6) Separating the regulator
1 To separate the regulator, remove the @3mm
{3) Remove the 25mm {20.1969in.) screw from the front (20.1181in.) rivet which keeps the dicde assembly ancl
cover, and then remove the ball bearing. the brushless regulator in place, and the soldered joint
of the L-terminal.

9-48 Drinted fn Japan
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10. Alternator {Optional)

2) To replace the IC regulator, disconneact the soldered
joint of the IC regulator and pull out the two bolts. Do

not removs these two bplts except when replacing the

IC regulator.

10-8 Inspection and adjustment
{1) Diode
Between terminals BAT ( + side diode}
Tester wire + side — side
+ side No continuity
UVW, -
- side Confinuity
Between terminals E [ - side diode)
Testar wire + side - side
UV, + side Continuity
= side No continuity
u W
E-] —
- . c L _l

+ side diode ="y

¥ | Auxitiary diods :
=

o BAT

Ly
- alde dicde Aﬁ -
/ \ =7

Currgnt dirsction

UNMW.: terminal from the stator ¢oil

Cumrent flows only in one direction in the diode as
shown in Fig. 181. Accordingly, when there is cantinui-
ty between each terminal {e.g. BAT and U), the diode is
in norma! conditlon. When there is no continuity, the
diode is defective.

When the tester is connected in the reversa of above,
there shouid be no continuity. if there is, the diode is’
defective,

Primed inJapan
AOL 0} 5 ISP

3.JH? Series

After repeating the above test, if any diode is found to
be defective, replace the diode assembly. Since there is
no terminal on the auxiliary diode, check the continuity
betwean both ends of the diode.

CAUTION: Do not use high tensile insulation resistance
such as meggers, etc. for testing. The diode
may burn out.

(2) Rotor
Inspect the skip ring surface, rotor coil continuity and
insulation.
1} Inspecting the slip ring surface :

Check if the surface of the slip ring is sufficiently
smooth. If the surface is rough, grind the surface with
No. 500—600 sand paper. If it is contaminated with
oil, e1c., wipe the surface clean with alcohol.

Standard Wear limit
Slip ring outer dia, #31.6mm @30.6mm
{12441in) {1.2049in.)

2) Rotor coil continuity test
Check the continuity in the slip ring with the tester. if
there is no continuity, there is a wire break. Replace
the rotor coll.

Resistance valve | Approx. 2,580 at 20°C

9-49
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3TH2 Series
3) Rotor coil insulation test 2) Stator coil insulation test
Check the continuity between the slip ring and the Check the continuity between the temminals and the
rotor core, or the shaft. If there is continuity, insulation stator cofe. If there is continuity, insulation of the
ingside the rotor is defective, causing a short with the stator coil is defactive. This will cause a short-gircuit
earth circuit. Replacé the rotor coil. with the earth core. Replace the stator coil,

4) Check the rear side ball bearing. If the rotation of the
bearing is heavy, or produces abnormal sounds,
teplace the ball bearing. {4) Brush

The brush is hard and weaars slowly, but when itis worn

beyond the allowable limit, replace it. Whan replacing

the brush, also check the strength of the brush spring.

To check, push the spring down to 2mm (0.0787in.}

from the end surface of the brush holder, and read the

gauge.

2mm [Q.0787 in.)

(3) Stator

1) Stator coil continuity test >

Check the continuity between each terminal of the \ a
stator coil. If there is no continuity, there is a wire
break in the stator coil. Replace the stator coil.

Brush spring strength | 255—345g (0.56 ~ 0.761b.)

(5) Brush wear
Check the brush length.
The brush wears very littie, but replace the brush if worn
over the wear limit line printed on the brush.

Waar timit ling {brush)

Approx. 0.0410 at 20°C mm (i)
Resistance value u, v-phase resistence Maintenance standard Wear limit
Approx. 0.03651 2t 20°C Brush lergth 16 (0.6299) 9 {0.3543)
w-phase resistance
9-50 Drinted fn Japan
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{6} 1C regulator

Connect the variable resistance, two 12V batteries,
resistor, and voltmeter as shown in the diagram.

1) Use the following measuring devices.

Resistor (R,) 100, 2W, 1pc.

Variable resistor (Rv) 0—300Q, 12W, 1pc.

Battery (BAT, BAT,) 12V, 2pes.

DC voltmeter 0--30V, 0.5 class 1pc.
(measure at 3 points}

2) Check the regulator in the following sequence, accor-

ding to the diagram.

a)Check V, {BAT, + BAT, voltage). if the voltage is
20—26V, both BAT, and BAT. are normal.

b)While measuring V; {F-E terminal valtage), move Rv
gradually from the 0-position. Check if there is a
point where the V, voltage rises sharply from below
20V to over 20V. If there is no such point, the
ragulator is defective. Replace the regulator. if there
Is a sharp voltage rise whean testing, return the Rv to
the O-position, and connect the voltmeter to the V,
paosition,

¢)While measuring V, {(voltage between L-E terminals),
move Rv gradually from the 0-position. There should
be a point where the voltage of V, rises sharply by
2—6V. Measure the voltage of V. just bafore this
sharp voltage rise. This is the regulating voltage of
the regulator. If this voltage of ¥V, is within the stan-
dard limlt, the regulator is normal. H the voltage
deviates from the fimit, the regulator is defective.
Replace the regulator.

0-position

10-9 Reassembling the alternator

Reasgembly is done in the reverse order of disassembly.

For reassembly, be careful of the following points. {Refer

to 4—7 disassemnbling alternator).

(1) Assembling the brush regulator

1) Solder the brush.

Position the brush as shown in the drawing and solder
it. Be careful not to let the solder drip into the pig tail
(lead wire).

Primed inJapan
AOL 0} 5 ISP

3.JH? Series

Wind the wire 1.5 times
arund the terminal groove,

112D.5mm
0.413~ 0.4528in.)

Brush ﬁ

1mm (0.63%in.) -

Mount the insulalion tube
an the termina! surface.

NOTES: 1. Use non-acid type paste.
2. The soldering iron temperature is 300 ~
350°C.

2} Mount the IC regulator on the brush holder as il-
lustrated, and press in the M5 bolt. Do not forget to
assemble the bushing and the connecting plate at the
same time.

{If the bushing is left cut, the output terminal witl be
earthed and the battery short-gircultad).

ﬁ
d

MS bolt

NOTES: 1. Insertion pressure I5 100kg (220.5 1bs.)
2. Insert vertically.
(2} Connecting the brush regulator assembly and diode
1) Check the rivets
Place the rivets as shown In the figure, and then calk
them using the catking tool,

Calking torque i 500kg (1102 'bs)

2) Connect the brush to the diode.
Insert the brush side terminal into the diode terminal,
calk it, and then solder into place.

3.0 mm {0.1181 in.) dia. rivet,

%

Rivetting pressure 500kg (1102 Ibs)
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(3) Assembling the rear cover
Insert pins from the outside of the rear cover, Install the
brush on the brush holder, then attach the rear cover,
After assamBly, pull out the pins.

Brush holder

3JH?2 Series

{1} Measuring devices

Pin
Reaar cover
{4) Tightening torques
Tightening torque
Pasitions kg-cm ?f t-1b}
Brush holder fixing 3240 {2.31~2.89)
Dicde fixing 60-70 {4,33~5.05)

3240 {2.31~2.88)
400--600 (28.93~43.40)
32-40{2.31~2.88)

Bearing retainer fixing
Puley nut tightenihg
Through-bolt tightening

10-10 Performance test

Conduct 2 performance test on the reassembled AC
generator as follows. The foellowing is the circuit for the

performance test.

3
oo

Charge lamp
@

&  Variable resistar 8
p— ’

Battery sw,
N
o/ ../

DC voliimeter 0—15V or 0-=30V, 0.5 Ciass, 1pc.
DG amyneter 0=—100A, 1.0 Class, 1pc.

Varnable resistor 0—=0250, 1KW, 1pe.

Lamp 12V, 3W

1000 resistor aw

025Q resistor 25w

(2) Measuring the regulating voltage

1) When measuring devices are connected in the
performance test circuit as shown above, the charge
lamp lights.

2) Close SW, while keeping SW, open and run the AC
generator. When the revolutions of the generator are
gradually raised, the charge lamp goes off.

3} Raise the revolutions of the AC genarator, and read the
voltmeter gauge when the revolutions reach about
5,000 rpms.

NOTES: 1. Make sure that the ammeter indication at this
time s less than 5A. It the indication Is over
5A, connact the 0.25Q resistor. The voltmeler
indication at this time must be within the
prescribed regulating voltage value.

2. Raise thie AC generator revolutions high to
make sure the regulating voltage does not
fluctuate along with changes in the revoiution
spesd.

(3) Precautions for measuring the regulating voltage
1} When measuring the voltage, measure the voltage
between the AC generator BAT terminal, or Battery +
terminal, and AC generator E-terminal.
2) Use a fully charged hattery.
3) Measure the voltage quickly.
4) Kesp SW, open for measurement.

0.25% Resister
Connec! when
the batteries

W, are discharged

Drinted fn Japan
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10-11 Troubleshooting
(1) Charging faiture

3.JH? Series

© Replace fan belt.
o Adjust fan balt.

Doesn't Defective
Does the charge lamp go off g0 off
when the key switch is turned Check fan belt
{after engine starting)?
oK

Goes off

i

C After stopping the engine, turn on the key switch, )

Y

( Remove the R-L generator coupler, )

i

Defective

Measuire the voltage between the
BAT terminal, and the R-L
coupler terminal,

oK

DAT, A-L terminal

Voltage: 9—12V
Y

Insert the R-L coupler to the generator. I

Y
| ‘Tum on the key switch for engine starting. )

Y

*Measure the voltage between
the generator BAT and the L

terminal.

* Measuring condition
Generator rpms: 5,000

\

OK

L

Light the night lamp. Measure
the BAT terminal voltage of
generator; 0.3 —2V is normal.

Primed inJapan 9-53
AOL 0} 5 ISP

o Check electrical wiring for defective
continuity of the BAT, and R

teminals.
aCheck the key switch and charge
tamp for defective continuity of the

L-terminal.

Detective

Defactive

aIn case of defective continuity of
BAT terminal, replace the IC regu
lator.

o n case of defective continuity of
the L-terminal, check or replace
the diode, startor, and rotor.

Check the electrical wiring for the
night iamp.
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(2) Overcharging

Defective
Tum on the key switch, *Measure the BAT voltage of
{Start the engine.) the generator.
{3) Charge lamp failure
Defective
Chack if the charge lamp lights Check the wiring.
after turning on the kay switch. Replace the charge lamp.
OK
f he ke itoh Defective
After turning on the key switc . s
{after engine starting), check if The cr}:nge lamp is OK if it
the charge lamp goes off. goes O7r.
OK
Check the fan kelt.
Defective

Measure the BAT voltage of
generator.

9-54

3JH?2 Series

Replace the IC regulator or
generator,

o Replace the fan belt.
o Adjust the fan belt.

Replace the charge lamp.
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Chapier 10 Disassembly ond Reassembly

i Disassenbly and Reassembly Precautions
3JH 2 Series

1. Disassembly and Reassembly
Precautions

{1} Disassembly

+ Take sufficient time to accurately pin-point the cause
of the trouble, and disassemble only those parts
which are necessary.

» Be careful 10 keep all disassembled parts in order.

* Prepare disassembly tools.

* Prepare a cleaner and ¢leaning can.

*Clear an adeguate area for parts and prepare a
container(s).

* Drain cooling water {sea water, fresh water) and lube
oil.

s Close the Kingston cock.

(2) Reassembly

« Sufficiently clean and inspect all parts to be assembl-
ed.

* Coat sliding and rotfating parta with new engine oil
when assembling.

* Replace all gaskets and O-rings.

»Use a liquid packing agent as necessary to prevent
oilhwater leaks.

»Check the oil and thrust clearances, etc. of parts when
assembling.

+Make sure you use the correct bolt/nut/washer.
Tighten main bolts/nuts to the specified torque. Bae
especialty careful not to overtighten the aluminum
alloy part mourtting bolts.

+ Align’ match marks {({f any} when assembling. Make
sure that the correct sets of parts are used for bearings.
pistons, and other parts where required.

Primed inJapan 0-1
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Chaprer 10 Disassembiy and Reassembly
2. Disassembly and Reassembly Tools

3JH2 Series
2. Disassembly and Reassembly Tools
The following tools are required when disassembling and
reassembling tha engine.
Please use them as instructed.
2-1. General Handtools
Name of tool Wustration Remarks
Wrench Size: 10x13
Wranch Size: 12 x14
Wrench Size: 17 <19
Wrench Size: 2% 24
Scrawdriver
Steel hammer ) Local supply
102 Drinted fn Japan
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Chapier 10 Disassembly ond Reassembly
2. Disassembly and Reassembly Tools

e ———————— 3.TF ? Seiies

Name of tos} Mlus tration Remarks

Copper harnmer Local supply
Mallet Local supply
Nippars Local supply

 Pliers | Local supply

Offset wrench Local supply 1 set

Box spanner Local supply 1 set

)

s ~—=_) ooy

Primed inJapan 0-3
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2. Disassembly and Reassembly Tools

e ——————————y 3.7 2 Series

Name of tool ttlustration Remarks
Lead rod Local supply
(
]
File < Local supply 1 set
\
Local supply
ngdag%n sn:;k':lr Size: gmm ’gg?ggin}
mm {D. in.
head screws 10mm {0.39371n.)
Sta}:lirgtPliers Local |
Glé type ocal supply
Shaft type

H4 ~ HE
S = Hole type
H = Shalft type

10-4
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2. Disassembly and Reassembly Tools
3JH 2 Series

2.2 Special Handtools

Narne of 100 Shape and size Asplication
mm (im}
Piston pin extractor
20 (07874} &0 (3.1496)
Piston pin insertion! o
extraction tool g bl
- & g o Bl
e | 1) Extraction of plston pin
o )
Fart No, 128670-92260
mrm {in}
20{0.7874) g0 (3.1496)
Connecting rod small ? i g
end bushing insertion/ .2 0
i - -
extraction tool 5 é \ s
2 i m
- - =
gz 8
225 (0.9843) : mm Gn.}
Intake and exhaust g i
vaive insertion/ 3
exiraction tool L}
]
sl g
k =3 _|' -]
-2
S13.5 (0.5319)
tubricating oil No.2
filter casa remover
Primed inJapan 105
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2. Disassembly and Reassembly Tools

3JH?2 Series

Nama of 100l

Piston ring
COMPressor

Valva lapping handle

Lapping toot

Vaive lapping powdar @
&)
Feeler gauge §

Pulley puller

Local supply

Removing the coupling

106
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2. Disassembly and Reassembly Tools

2-3 Measuring Instruments

3.JH? Series

Name of tool

Shape and stze

Application

Vernier calipers

0.65mm {0.0020in.),
0 ~ 150mm (O ~ 5.9055in.)

Micrometer

¢.01mm (0.0004in.}

¢ ~ 25mm {0 ~ (.9843in.),

25 ~ 50mm (0.9843 ~ 1.9685in.),
50 ~ 7omm (1.9685 ~ 2.9528in,),
75 ~ 100mm (2.9528 ~ 3.9370in.),
100 ~ 125mm (3.9730 ~ 4.9213in).
125 ~ 150mm ({4.9213 ~ 5.9055in.).

Cylinder gauge

0.01mm {0.6004in.),

18 ~ 35mm {0.7037 ~ 1,3780in.),
35 o 60mm {1.3780 ~ 2.3622in.),
50 ~ 100mm {1.9685 ~ 3.9370in.).

Thickiness gauge

0.05 ~ 2mm
{0.0020 ~ 0.0787in.}

=\ 0 ~ 13kg-m.
Torgque wrench - o, Qdf?-lb)
Nozzle tester 0 ~ 500kg/icm?’

{0 ~ 7111.71b{in)

Primed inJapan
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2. Disassembly and Reassembly Tools

2-4 Qther

3JH?2 Series

Supplemeniary packing agent Type

Use

“Thres Bond 3B8-005"

White. Since “Three Bond 388-005" Is a nonorganic
solvent, it does not penetrate asbestos sheets made
principalty or completely of asbestos. Always use it with
grey ashastos sheet packing for complete oil tightness.
When “Three Bond 3B8-005" is difficult to obtain, use
silicon nonsolvent type “Three Sond No. 50.”

“Thrae Bond No. 50"

Groy. Siicon nonsclvent type liquid packing. Semidry
type packing agent coated on mating faces to pravent oil
and gas leakage. Does not penetrate asbestos sheet and
assures complete oil tightness.

“Thres Bond No. 1

Reddish brown. Paste type wet viscous liquid packing.
Ideal for mating faces which are removed but reinstailed,
Particularly used 10 prevent water leakage and to prevent
seizing of bolts and nuts.

The surface to be coated must be thoroughly cleaned
with thinner or benzene and completely dry. Moreover,
coating must be thin and uniform.

Products of Three Bond Co., Ltd.

Paint

Color spray

Only Metallic Ecolg Silvar is
used on this engine,

Wipe the surface 1o be painted with thinner or ben-
zene, shake the spray can well, push the button at the top
of the can and spray the paint onto the surface from a
distance of 30 ~ 40 cm.

Paint

Type
White paint
{Mixed oil paint}

Usage poin!
Cylindar liner
insertion hole

Use

Paint parts that contact with the cylinder body
when inserting the cylinder liner to prevent
rusting and water leakage.

Yanmar cleaner (Ref)

Cooling passage cleaner is mixed by adding one part
"UUnicon 145" to about 16 parts water {spacific gravity
ratlo). To use, drain the water from the cooling system,
fill the system with cleaner, allowing it to stand overnight
{10 ~ 15 hours), Then drain out the cleaner, refill the
system with water, and operate the engine for at least
one hour.

10-8

NEJ LOCK SUPER 203M: a locking agent for screws (Ref)

For coating on screws and bolts to prevent loosening,
rusting, and leaking. To use, wipe off all oil and water on the
threads of studs, coat the threads with screw lock, tighten
the stud bolt, and allow them to stand until the screw lock
hardens, Use screw lock on the oil intake pipe threads, ol
pressure switch threads, fuel injection timing shim faces,
and front axie bracket mounting bolts.
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3. Disassembly and Reassembly H? Sor
JH 2 Series

3. Disassembly and Reassembly

3.1 Disassembly

For engines mounted in an engire room, remove the piping
and wiring connecting them to the ship,

(1) Remove the ramote control cable (from angine and
marine gearbox).

(2) Unplug the extension cord for the instrument panel
from the engine.

(3) Remove the wiring between the starting motor and the
battery.

{4) Remove the exhaust rubber hose from the mixing

elbow.

{5) Remaove the fresh water sub-tank rubber hose from the
filler cap.

() Remove the cooling water (sea water) pump sea water Fresh water drain cock (eylinder block)
intake hose {after making sure the Kingston cock is .
closed). 3:1.2 Drain lube oil

(7) Remove the fuel oil intake rubber hose from the fuel {1) Remove the pipe coupling bolt which holds the lube oil
feed pump. dip stick guide, and drain the lube oil from the engine.

(8) Remove the body fit {rearner) bolts and disassemble {?) Remove the drain plug on the lower part of the crank
the propelter shaft coupling and thrust shaft coupiing. case control side, and drain the lube oil from the marine

{9} If adriven coupling is mounted to the front drive coupl- gearbox.
ing, disassembile.

{10} Remove the flexible mount ma, lift the engine, and NOTE: If a lube oil supplyl/discharge purmp is used for the

remove it from the engine base. engine, the intake hose is placed in the dip slick
(Leave the flexible mount attached to the engine base.} guide, and for the clutch side (gearbox) it is placed

in the oif hole on top of the case.

3-1.1 Drain cooling water

(1) Open the sea water drain cock between the sea water 3-1.3 Removing {electrical} wiring
pump and lube oil cooler to drain the sea water, Remove the wiring from the engine.
(2) Open the cylinder body drain cock to drain the fresh
water from the cylinder head and cylinder body.
(3) Open the fresh water drain cock on the lower part of the

iresh water tank to drain the frash water. it pressure Damper
sender unit
Fresh wates drain cock Saawater drain cock
{lower part of frash water tank) {Caoling water sea water pipe) Lube oit

pressue swilch

y\ Water temperature
sendes unit
Tachometer sensor Alternator
Cooling water lemperature switch
Seawater pump
Primed inJapan 109
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3. Disassembly and Reassembly

3-1.4 Removing the fuel ol filter & fuel ail pipe

{1} Remove the fue! oil pipe (fuel oil filter—tfuel feed pump,
fuel oil filter— fuel injection pump).

(2} Remove the fuel oil filter (with bracket) from the intake
manifold.

Intake manifold

Fuel oil pipe
(Filter-pump)
“p—Fuel ail filter

3+1.5 Removing the inlake silencer

{1) Remove the breather hose attached to the intake
silencer—valve rocker arm chamber cover.

{2) Remove the intake silencer
N/A: from exhaust manifold outlet
T: from turbocharger outlet

N/A

Valve rocker arm chamber cover

3JH?2 Series

3-1.6 Removing the mixing albow

(1) Remove cooling water {sea water} pipe rubber
{(heat exchanger— mixing ethow).

{2y Remove the mixing elbow
N/A: from the intake manifold intake coupling
T: from the blower side of the turbocharger

Sea water pipe
(mixing etbow-heat
1 exchanger}

Sea water pipe
{heat exchanger-
mixing elbow)

Heat axchanger

[Model 3JH2 TE]

3-1.7 Remaoving the turbing

{1) Remove the intake rubber hose (turbine—intake
manifold).

{2} Remove the oil pan side rubber hose for the turbine
lube oif return pipe from the oil pan, and the vibration
stop from the flywheel housing.

{3) Remove the turbine lube oil pipe {lube oil cooler—
turbine}.

{4) Remove the turbine from the exhaust manifold.

Drinted fn Japan
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3. Disassembly and Reassembly
3JH 2 Series

Turbine ube - 250 Removing the mixing elbow and the turbocharger.
oil pie Y W Lz - (1) Remove the fresh water hoses.
Ry {Turbocharger — heat exchanger)

{2} Remove the lube oil pipes.

{Lube oil cooler—Turbocharger—Lube oil pump)
(3) Remove the sea water hose.

(Mixing elbow — heat exchanger)
(4) Remove the mixing elbow from turbocharger.
{5) Remove the air duct rubber hose.

{Air duct — Turbocharger)
(6) Rernove the turbocharger from exhaust mani-

fold.

Turbing lube oil
retLem pipe

Haat exchanger

Turbochargar

Primed inJapan 10-11
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3. Disassembly and Reassembly

3-1.8 Removing the siarting motor
Remove the starting motor from the flywheel housing.

Starting motor
Fiywhesl houging

3-1.9 Removing the alternator

{1} Loosen the alternator adjuster bolt and remove the
V-belt.

(2) Remove the adjuster from the fresh water pump, and
remove the alternator from the gear case (with distance
plece}.

Fresh waler pump

3-1.10 Removing the cooling water pipe

(1} Remove the cooling water {sea water) pipe (fube
oil cooler — heat exchanger),

(2} Remove the cooling water (fresh water} pipe
(heat exchanger — fresh water pump, fresh water
pump — fresh water tank]).

{3) Remove the cooling water pipe (lube oil cooler
— marine gearbox)

3JH?2 Series

[Model: 3JH2E 3JH2-TE]

Cooling water (sea water)pipe

Heat exchanger

Cocling water
(frash water jpipe

3-1.11 Removing the heat exchanger
(exhaust manifold, fresh water tank unit)

Remove the heat exchanger and gasket packing.

Drinted fn Japan
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3. Disassembly and Reassembly H? Sor
JH 2 Series

3-1.12 Remaving the cooling water (sea watet) pipe 3-1.15 Remaving the high pressure fuel pipe
(sea water ”“m_"_“’ oit cooler). {1} Remove the high pressure fuel pipe vibration stop from
\@\ the intake manifold.
( {2) Loosen the box nuis on both ends of the high pressure
T v[i% i 2 fuel pipe and remove the high pressure fuel pipe.
/ﬁ?@_ b {3) Remove the fuel oil retum pipe {fuel injection nozzie—
Loy

fuel injection pump).

.Conling water
{esea water }pipe

Lube oil gooler Sea water pump

3-1.13 Removing the sea water pump

(1) Pull out the bearing mounts, receptacles from the sea
water purp mounting side and from the opposite side
of the gear case.

{2) Remove the sea water pump.

Sea waler pumg
- ) Gasket packing

High pressure
fual pipe

3-1.16 Removing the intake manifold

31.14 Removing the lube oll filter (1) Remove the governor speed remote control bracket,

{1} Remove the lube il pipe lube oil cooler—filkter (2) Rernove the intake manifoid and gasket packing.
bracked, filter bracket—Ilube oil cooler).

(2) Remave the filter bracket (with lube oil filter element)
trom the cylinder block.

{3} Remove the lube oil pipe {cylinder block—fuel injection
pump).

{4} Remaove the lube oll dipstick and guide.

Lube oil toster Cylinder block

Dipstick — T

Lube oil dipstick guide

Primed inJapan 10-13
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3. Disassembly and Reassembly

3JH2 Series
3-3.17 Removing the fresh water puimp 3-1.19 Removing the valve elbow shaft assembly
Remove the fresh water pump, gaske! packing and O-ring. (1) Remava the valve elbow chamber covar.

(2} Remove the valve eibow shaft support mounting
bolts(s), and remove the entire valve elbow shaft
assembly,

{2 Pull out the push rods.

Cylinder haad

Gashat packing

3-1.18 Removing the fuel injection nozzies

Remove the fuel injection nozzle retainer nut, and pull out
the fuel injection nozzle retainer and fuel injection nozzla.

Fuel injection nozzle retainer

Fuel injsction nozle

Haat protector —__J 3.1.20 Remwvoing the eylinder head ‘
{1) Remove the cylinder head bolts with a torque wrench,

and remove the cylinder head.
{2) Remove the cylinder gasket packing.

NOTE: If the heat protector stays In the cylinder head,
make a note of the cylinder no. and be sure to
remove it when you disassemble the cylinder head.

10-14 Drinted fn Japan
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3. Disassembly and Reassembly

3JH 2 Series
3-1.21 Removing the crankshatft V-pulley 3-1.23 Removing the lube oil cocler
Remove the hex bolts holding the crankshaft V-pulley, and Remove the lube oil cooler from the upper part of the
remove the crankshaft V-pulley with an extraction tool. flywheet housinz.

MODEL; 4JHZE

3-1.22 Removing the marine gearbox 3-1.24 Removing the flywhee!

{1} Remove the hex bolts from the cluich case flange, and Remove the flywheel mounting bolts and then the
remove the gearbox assembly. fiywheel.

(2} Remove the damper disk from the flywhesl.

{(3) Remove the fan from the flywheel,

Primed inJapan 10-15
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3. Disassembly and Reassembly
3JH2 Series

3-1.28 Removing the gear case

Remove the gear case mounting bolts, and remove the
gear ¢ase from the cylinder block,

3-1.25 Turning the engins over

{1) Place a wood block of appropriate size on the floor, and
stand up the engine on the flywheel housing.

{2) Remove the angine mounting feet.

3.1.26 Removing the oil pan

(1) Remove the bracket holding the oil pan and clutch
housing.
{2) Remove the oil pan and gasket packing.

3-1.29 Removing the lube ol pump

Remove the lube oil pump and gasket packing from the
gear casé flange.

3-1.27 Removing the lube oll intake pipe
Remove the lube oil intake pipe and gasket packing.

Lube oit pump

G=3-— Gaskat packing
Lube oil Intake pipe

]
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3. Disassembly and Reassembly H? Sor
‘e . /T ETTES

3-1.30 Remaove the fuel injection pump
(1) Remove the blind plug rmountad 1o the hub of tha

automatic advancing timer.
(2) Remove the box nut, and pull cut the fuel oil pump
drive gearfautomatic advancing timer assembly with an

extraction tool.
(3} Remove the fuel injection pump and O-ring from the

gaar case flange.

Fuel injection pump

3-1.31 Removing the idiing gear
Remove the two hex bolts hoiding the idling shaft, and
pull out the idling gear and idling shaft.

Bushing

~

Idlirg shaft

Idling gear

Primed inJapan
AOL 0} 5 ISP

3-1,32 Removing the pistons and connecting rods

(1) Remove the connecting rod bolt and the large end cap.

(2} Push the connecting rod from the bottom and pull out
the pistan connecting rod assembly.

Connecling rod bokt

NOTE: Place a tool against the piston cooling nozzle to
make sure the nozzle position does not change

aind it does not get scratches.

10-17
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3. Disassembly and Reassembly

e —————————— 3.7 2 Series

3-1.34 Turning the engine over

Place a wood biock of suitable size on the fioor and tumn
the enging over, with the cylinder head mounting surface
facing down.

NOTE: Make sure that the cylinder head positioning pins
on the cylinder biock do not come in cortact with
the wood block.

3-1.3% Removing the flywheel housing
Remove the flywheel housing from the cylinder block.
Flywhesl housing

3-1.36 Removing the main bearing

(1} Remove the main bearing bolts,
{2) Remove the main bearing cap and lower main bearing
metal.

NOTE: The thrust metal flower) is mounied to the standard
main bearing cap. Be sure to differentiate betwseen
mounling surfaces.

3209,

IR
A

10-18

31,37 Remaving the crankshaft
(1) Remove the crankshaft

NOTE: 1. The thrust metal {upper) is mounted o the stan-
dard main bearing. Mowever, in some cases the
thrust metal {upper) may be mounted to the
crankghatft,

2 Remove the main bearing metal (upper) from the
cylinder block.

3-1.38 Removing the camshaft

{1} Leosen the thrust rest mounting bolts out of the holes
in the camshalft gear, and remove,

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

NOTE: The camshaft gesr and camshaft ars shrunk fit.
They must beé heated to 180--200°C to disassem-
bie.

Cylinder body

3-1.39 Removing the tappets

Aemove the tappets from the tappet holas in the cylinder
bloci.

3-1.40 Removing the gear case flange

(1) Remove the gear ¢case flange from the cylinder block.
(2) Remove the two O-rings from the lube oil passage.

Drinted fn Japan
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3. Disassembly and Reassembly

3:1.41 Remoaving the pision cooling nozzie

Remove the piston cooling nozzle mounting nut and then
" the piston cooling nozzie from the cylinder block,

Primed inJapan
AOL 0} 5 ISP
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3.JH? Series

3.2 Reassembly
3-2.1 Mounting the piston cooling nozzla

Turn the cylinder block upside down and place it on ap-
propriate wood blocks. Mount the pisten cooling nozzies.

RN
| ™%
Fiston conling nozzle &

3-2.2 Meunting the gear case tiange

Mount the gear case flange, gasket packing and lube oil
line Q-ring onto the cylinder blogk,

NOTE: 1. When mounting the gear case flange, malch up
the two cylinder block pipe knock pins.
2. Be sure to coatl the cylinder block lube oil line O-
ring with grease when assembling, so that it
does not get out of place.

3.2.3 inserting the tappels

Coat the inside of the cylinder block tappet holes and the
outside circumference of the tappets with engine oil, and
insert the tappets in the cylinder block,

NOTE: Separate the tappels 10 make sure lhat they are
reassembied in the same cylinder, inlakelexhaus!
manifold as they carme from,



Chapter 10 Disassembly and Reassembly
3. Disassembly and Reassembly

3.2.4 Mounting the camshaft

(131f the camshaft and camshaft gear have been
disassembled, shrink fit the camshaft and camshaft
gear [heat the camshaft gear to 180—200°C (356—
392°F)in the hot oll and press fit].

NOTE: When mounting the camskaft and camshaft gear,

be sure not to forget assembly of the thrust rest.
Also make sure they are assembled with the cor-
rect orientation.

(2) Coat the cylinder block camshaft bearings and

camshaft with engine o¢il, insert the camshaft in the

{3} Measura the camshaft side gap.

0.05 ~0.25

Camshaft side gap (0.0020 ~ 0.00381n.)

{(4) Make sure that the camshaft rotates smoothly.

3-2.5 Moumling the crankshaft

{1} The crankshaft and crankshaft gear are shrink fitted. If
the crankshaft and crankshaft gear have been
disassembled, they have 1o be shrink fitted [heat the
crank shaft gear to 180° —200°C {356 —292°F) in the
hot oil and press fit}, ,

{2} Coat the cylinder block crank joumnal holes and upper
part of the main bearing metat with oil and fit the upper
main bearing metal onto the cylinder block.

NOTE: 1. Be sure not to confuse the upper and lower main
bearing metals. The upper meial has an off
grogve.

2. When maunting the thrust metal, fil it 5o that the
surface with the oif groove slit faces outwards,
{crankshaft side).

{3) Coat the crank pin and crank joumnat with engine ail
and place them on top of the main bearing metal.

NOTE: 1. Align the crankshaft gear and camshaft gear with
the “A” match mark.
2 Position so that the crankshalt gear is on the
gear case side.
3. Be careful not 1o fet the thrust metal drop.

10-20

3JH?2 Series

é— Main bearing bolt

3-2.6 Mounting the main bearitig metal with engine oil,
and mounting the main bearing cap.

NOTE: 1. The lower main bearing rnetal does not have an
oif groove.
2. The standard bearing thrust metal is fitted with
the oif groove slit facing outwards.

(2} Coat the main bearing cap bolt washer contact surfaca
and threads with engine oil, place them on the
crankshaft journal, and tighten the main bearing bolts

to the specified torque. g (it}

85~ 105

{887 ~ 75.9)

NOTE: 1. The main bearing cap should be titted with the
arrow near the embossed letters “FW” on the
cap pointing towards the flywheel,

2 Make sure you have the correct cylfinder align-

ment nao.

(3) Measure the crankshaft side clearance.

Main bearing bolt tightening torque

o Gin)

0.090 ~ 0.271
{0.0035 ~ 0.0107}

Crankshaft side clearance

(4) Make sure that the crankshaft rotates smoothly and
eagily.

Drinted fn Japan
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3. Disassembly and Reassembly

L]} 3JIH2 S'e‘ri'e,\‘

3-2.7 Mounting the flywheel housing

(1} Press fit the oi} seal in the flywheel housing, and coat
the lip of the oil seal with engine oil.

{2) Mount the flywheel housing and gasket packing, mat-
ching them up with the cylinder block positioning pins.

NOTE: Trim the gasket packing if it protrudes onto the oil
pan mounting surface.

3-2.8 Stand up the cylinder block

On wood blocks, with the flywheel housing facing down.
Take care that the gearbox mounting surface does not get
scratched,

Primed inJapan
AOL 0} 5 ISP

3-2.10 Mounting the piston and connecting rod

(1} Reassemble the piston and connecting rod.

NOTE: When reassembling the piston and connecting rod,
make sure that the parts are assembled with the
correct orfentation.

(2) Each ring opening (piston/oil rings} should be stag-

gered at gaps of 1209,

st compression ring

Direction ol side pressure

2nd compression fing
(3} Coat the outside of the piston and the inside of the
connecting rod crank pin matal with engine oil and in.
sert tha piston with the piston Insertion tool.

10-21
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3. Disassembly and Reassembly

NOTE: 1. Insert the piston so that the match mark on the
farge end of the connecting rod faces the fuel
feed pump, and the manufactuer’s mark on the
stern points toward the flywheel,

2 After inserting the piston, make sure the com-
bustion chamber hollow is facing the fue! feed
pump, loocking from the top of the piston.

{4) Align the large end match mark, mount the cap, and

tighten the connecting rod bolts,
kg-m (-1}

45~ 50

Connecting rod bolt tightening torque (325 ~ 36,2}

NOTE: If a torque wrench is not available, match up with
the mark made before disassembly.

3.2.11 Mounting the idling gear

(1) Fit the idling gear so that the side of the idling shaft
with two oil holes faces up.

{2) Afign the A" and “C" camshaft gear and crankshaft
gear match marks, match up with idling shaft retaining
plate, and tighten the bolts.

(3} Measure the idling gear, camshaft gear and crankshaft
gear backlash.

Idling shafi }Zh

Camshaft gear

Lube oil pumyg gear

Looking from gear case side

Sea water pump gear

3JH?2 Series

3-2.12 Mounting the fuel injection pump
Lightly fit the fuel injection pump on the gear case.

NOTE: 1. Be carsful not to scralch the O-fing betwean the
fuel infection pump and gear case Hange.
2 Tighten the fuel infection pump alf the way after
adiusting injection timing.

Fusl injection pump

3-2.13 Mounting the fuel feed pump drive gear and

automatic advancing timer.

(1) When the drive gear and automatic advancing time
have been disassembled, coat all sliding parts in bot
assemblies with grease.

{2) Align the "B match marks on the fuel pump drive ge:
and idling gear.

(3) Tighten ail box nuts holding the fuel feed pump to th
specified torque. kg (it

8 ~7
{43.4 ~ 50.6)

Box nut tightening torque

(4) Grease parts around ths box nuts {lithium grease) ar
tighten the blind plug.
{5) Measure the backlash of the fuel feed pump drive gea

3-2.14 Mounting the lube cil pump
(1} Mount the lube il purnp an the gear case flange.

Lube oil purnp

Drinted fn Japan
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3. Disassembly and Reassembly
3JH 2 Series

3-2.15 Mounting the gear case 3-2.17 Mounting the oil pan
(1) Coat the inside and outside of the oil seals with engine {1) Coat with three bond (38-1114) the surfaces of the gear
oil, and press fit them into the gear case. case, gear case flange and flywheel that contact with
{2) Position the two pipe knock pins, and tighten the boits the cylinder block.
holding the gear case and gasket packing, (2} Tighten the gasket packing/oil pan bolts.
(3) Mount the bracket that connects the flywhee! with the
NOTE: Trim the gasket packing if it protrudes onta the oil oil pan.

pan mounting surface.

Gear tase Mange

3.2.16 Mounting the lube il intake pipe _
Mount the lube oil intake pipe on the bottom of the Oif pan

cylinder block, using new packing. 3-2.18 Mounting the engine mounting feet and turning the

engine upright,
Place suitable wood blocks below the oil pan and turn the
engine upright.
3-2.19 Mounling the flywheel

(1) Coat the flywheel mounting bolt threads with engine oll,
(2) Align the positioning pins, and tighten the flywheel
bolts to the specified torque.

kg-m (ft-Ib}
iube cil intake pipe tightening torque | 26 (18.8)
kg-m (ft.Ib)
Flywheel mounting bolt 70~80
tightening forque (506 ~ 57.9
Primed in Japoan $0-23
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3. Disassembly and Reassembly

3JH2 Series
3-2.20 Mounting the marins gearbox 3-2.22 Mounting the cylinder head
(1) Mount the fan and darnper disk to the flywhee, (1) Fit the gasket packing against the cylinder block, align-
(2) Asign the damper disk with-the input shaft spline and ing it with the cylinder block pasitioning pins.

insert. Tighten the flywheel housing and flange.
NOTE: The side on which the engine model is inscribed
should face up (cylinder head side).
Damper digk

(@ Lift the cylinder head horizontally and mount, aligning
with the cylinder head gasket.
Maring gearbox {3) Coat the mounting bolt washers and threads with
engine oil, and lightly tighten the bolts in the specified
order, Then tighten completely, in the same order,

3.2.21 Mounting the crank V-pulley

(1) Coat the oil seal and the section of the shaft with
which it comes in contact with oil.

(2) Tighten to the spectied torque.

Tightaning order

Exhaust manifold side

8
@
K4 3
] i
3 §
E >
- ;
=
Hex bodt
Intake manifold side
kg-mn {tt-lb) kg-m (i3}
V-pulley tightening forque | 115 ~ 125 (83.2 ~ 90.4) Partial Complete
Cylinder bolt 35~ 45 75~85
tightening torque {25.3 ~ 32.5) {84.2 ~ 61.5)

(4) Measure the top clearance. o Gin)
Top clearasnce | 0.71 ~ 0.89 (0.0279 ~ 0.0350}
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3. Disassembly and Reassembly
3JH 2 Series

3-2.23 Mounting the valve rocker arm shatt assembly 3-2.24 Mounting the fuel injection nozzle

pushrod (1) Mount the injection nozzle tip heat protector, and then
(1) Fit the pushrod to the tzppet. the fuel injection nozzle.
{2} Mount the valve rocker arm shaft assembly. kg-th (fe12)

Vahve rocker arm shaft § @u—“ﬁ;ei injection nozzle retainer
e
support tightening torgue 24~ 28174 ~ 204)

{3) Adjust vaive clearance. Fuel injection nozzle

/ Heat protector
o
[

(2) Tighten the fuel injection nozzle retainer nut to the

specified torque. kg-m (ft-1b)
Fuel injection noz2le
retainer tightening torque 20~ 30145~ 217)

3-2.25 Mounting the fresh water pump

(1) Thoroughly coat both sides of the packing with
adhesive.

(2) Replace the O-ring for the connecting pipe which is in-
serted in the ¢ylinder block, and tighten the fresh water
pump to the specified torque.

kg-m {it-Ib}

mm (in.} Fresh water pump
esh we 7 ~ 1160 ~ 8,
Intake/discharge valve clearance | 0.2 (0.0079) fightening torque il { ”

{4} Coat the valve rocker arm and valve spring with engine
oil, and mount the valve rocker arm chamber cover,

Primed inJapan 10-25
AOL 0} 5 ISP
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3. Disassembly and Reassembly

3-2.26 Mounting the Iintake manifold

{1) Thoroughly clean the inside of the intake manitoid, and
mount the gasket packing and intake manifold.
{2} Mount the governor remote contrel bracket.

Cylinder head

. Gasket packing

3-2.27 Mounting the high pressure tuel pipe and fuel ol
felurn pipe
(1) Mount the high pressure fuel pipe and then the high
pressure fuel pipe vibration stop.

NOTE: Lightly tighten the box nuts on both ends of the
high pressure fuel pipe. Completely tighten after
adjusting the injection timing.

{2) Mount the fuel oif return pipe with the hose clamp {fuel
injection nozzie—fuel injection pump)

3JH?2 Series

3-2.28 Mounting the lube oil cooler

Mount the luba il cooler to the top of the flywheef hous-
ing with the bracket.

MODEL: 4JHE

3-2.29 Mounting the lube oil filter

{1} Mount the filter bracket and packing on the cylinder
block.

(2) Mount the filter element with {he filter remover moun-
ting teol.

Lubs oil coolar

Cylinder block

Luba oil pipe

Drinted fn Japan
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3. Disassembly and Reassembly
3JH 2 Series

3-2.30 Mounting the lube oil pipe

(1) Mount the lube oil pipe (filter—Iube oit cooler, lube oil
cooler— filter).

{2) Mount the lube oil pipe (Cylinder block—fuel injection
pumph

3.2.31 Mounting the dipstick guide

Mount the dipstick and dipstick guide.

G

¥ Cooling water{sea water)pipe

Lube ol cooler

Sea water pump
+ %
3-2.34 Mounting the heat exchanger
{exhaust manifold, fresh water tank unit).

Mount the gasket packing and exhaust manifold.
Lube ail dip stick

Heat exchanger

Lube oil dip stick guide

3-2.32 Mounting the sea watar purnp
(1) Mount the sea water pump assembly to the gear case

flange. .
(2) Lightly tap the gear case side bearing rest with a wood 3-2.35 Mounting the cooling waterpips
hammer, and tighten the mounting boits. {1} Mount the cooling fresh water pipe with the hose
clamp (fresh water tank — fresh water pump, fresh
Sea water pump water pump— heat excharger).

{2) Mount the cooling sea water pipe with the hose clamp
(lube oil cooler —heat exchanger).

{3) Mount the cooling sea water pipe with the hose clamp
(lube oil cooler —marine gearbox).

Cooling water -—| Heat exchanger

{zeg water)pipe

Cooling water
{fresh watsarjpipe

3-2.33 Mounting the cooling sea water pipe

Mount the cooling water pipe with the hose cliamp (sea
water pump— lube oil cooler).

Primed inJapan 10-27
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3. Disassembly and Reassembly

3JH25A/30A (Keel cooling system)

Drain cock

Fresh water tank

Cooling water
(fresh water) pipe

Kaal cooler
R L T

10-27-1

3JH?2 Series

Printed inJapan
GRIH2.GGO000_(8G7



Chapter 10 Disassembly and Reassembly
3. Disassembly and Reassembly

3-2.36 Mounting the alternator

{1 Mount the adjuster on the fresh water pump, the
distance piece on the gear case, and then the alter
nator.

{?) Adjust V-belt tension with the adjuster, and tighten the
mounting bolts.

purmp pulley
{resh water)

3JH?2 Series

3-2.37 Mounting the starting motor
Fit the starting motor in the flywheel housing.

Flywheel housing

[Model 3JH-TE]

3-2.38 Mounting the turbine
(1) Mount the turbine on the exhaust manifold.

NOTE: First make sure fo tighten the turbine [ube ofl
return pipe.

(2) Mount the lube oif pipe {lube ail cooler-—turbine).

(3) Insert the rubber hose at the end of the lube oil return
pipe (turbine—oil pan) into the elbow on the oif pan,
and mount with the hose grip.

(4) Mount the intake rubber hose (turbine—intake
manifold).

10-28 Drinted fn Japan
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3. Disassembly and Reassembly

3JH 2 Series
3-2.39 Mounting the mixing elbow Mounting the mixing slbow and the turbocharger
{1) Mount the mixing elbow on the exhaust manifold outlet (1) Mount the turbocharger on the exhaust mainfold,
for model 3JH2E, and on the turbocharger outlet for (2} Mount the air duct rubber hose.
model 3JH2-TE. . {Turbocharger — Air duct)
(2) Mount the cocling sea water pipe rubber hose with the {3) Mount the mixing elbow on the turbocharger.
hose grip (heat exchanger—mixing elbow). {4) Mount the saa water hose.
Sen water o {Heat exchanger —Mixing elbow)
£4 walet pipa . .
{rmixing elgoev-heat exchanger) I5) Mount the lUbe oil pipes.
{Lube oil pump — Turbocharger — Lube oil cooler)
Heat exchanger (6) Mount the fresh water hoses.
(Heat exchanger — Turbocharger)

el

Turbocharger

) Heat sxchanger

Ses water pipe

(heat exchanger-
mixing albow)
o

Heat exchanger

Primed inJapan 10-28
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3. Disassembly and Reassembly

3JH2 Series
3-2.90 Mounting the intake silencer 3-2.42 Electrical Wiring
{1} Mount the intake silencer on the intake manifold inlet Connect the wiring to the proper terminals, observing the
coupling for model 3JH2E, and on the turbocharger color coding to make sure the connections are corract,
blower side for model 3JH2-TE. Hydraulic sender unit for  Vibration preventtion damper
(2) Mount the breather hose with the hoe clamp {intake hube Oil prEssuRe gauge . . &

silencer—valve rocker arm chamber cover).

Lube oil pressure switch
Valva rocker arm chamber cover 5

Jaint

§ Waler temparature
sender unit

Tachometer sensor Alternator g
Turbocharger '% temperature gauge

Cooling water temperature switch

3:2.43 Installation in 1he ship and completion of tha piping
and wirlng

Mount the engine in the ship after all engine assembiy has

been completed. Connect the cooling water, fuet oil and

other piping on the ship and the exhaust hoses. Connect

the battery, instrument panel, remote contrcl and other

wiring.

3.2.44 Filling with lube oil

Fill the engine with lube oil from the supply port on top of
the gear case and the marine gearbox supply port on top

3.2.41 Mounting the fuel filter and fuel ol pipe of the cluteh case.

{1) Mount the fue! filter, 1iing

(2) Mount the fuel oil pipe {fuel feed pump —fuel fiiter, fuel Englne 6.5 (396.83)
fiter— fuel Injection pump). Lube ofl capaclly I arbox 1.2 (73.22)

Intake manifold

Fuel oil pipe

{filter-pumg) Fual oil fitter

Fuel oil pipe
{pump-filter)
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3. Disassembly and Reassembly
3JH 2 Series

3-2.45 Supplying lube oil [Model: 3JH25A/30A]

NQTE: When checking the fube oil level of an engine or a
marine gear, be sure lo put an engine horizontally
{under the condition that a boat is floated on the
sea} and measture it.

(1) Supplying engine oil

1) Remove the cil inlet cap (vellow) on the top of the bon-
net and fill with oil.

2) Oil should be filied to the upper mark on the dipstick.
insert tha dipstick fully and check the level.

| Engine oil capacity | 7.00 |

3) Tha chack of oil level for the engine of the free-fall speci-
fications must confirm horizentally at boat in water. {As

. 1. Oilinlet cap (yeliow)}
tor the check of oif level on the launch trestle, the grasp 2. Dipstick
of corract level of oil bacomes difficult.) 3. Lube oil supply port
4. Lower Hmit
8. Upper limit

Dipstick

Lube oil supply port
Upper lavel

L.ower level

el A

{2} Supplying marine gear il
1) Remove the oil intet cap (yeliow) on the top of the ma-
rine gaar and fill with marine gear cil.

2) Oil should be filled to the upper mark on ths dipstick
gauge. Insert the dipstick, but do not screw it in. Check
the level.

3) Marine gear o capacily is a little different from below
bacause of depending on rake angls and marine gsar
reduction ratio.

4} Be sure to insert the dipstick and fix the cap.

5) Specially, under the condition that a boat is installed on
the free tall of the mother ship, accurate oil level mea-
surement can't be done.

| Marine gear cil capacity | 0.512 | KM3sP1 |

Primed inJapan 10-30-1
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3. Disassembly and Reassembly

o —————— 3.TF ? Seiies

3-2.46 Filling with cooling water
(1) Open the fresh water tank cap and fill with water.
2 {in%

Fresh water tank capacity | 6.7 {408.83)

{2} Fill with water until the lavel in the sub-tank is between
the full and low marks.
g {in.%

Fuli Low

Sub-tank capacity

0.8 (48.82) 0.2 (12.20)

Pressue cap

Fresh water
supply port

0.88
(48 82 i)

0.2¢
(12.20 in%

Lk Qe s - E

Laolant tank

Primed inJapan
(IRTH 2-(GFO01 00 G807

3-2.47 Coolant Replacement for Keel Cooling
System

Special care must be taken when filling the cooling system
on sngines equipped with Keel Cooling. All the air must be
removed from the cooling system to insure proper circula-
tion and to prevent overheating. if there is air trapped inthe
cooling system the water pump may run dry that will cause
overheating. To avoid this situation, it is necessary to prime
the fresh water pump from the additional (auxiliary) coolant
filler shown in the figure bslow. Fill the cocling systern ac-
cording to the following procedure:

{1} Ramava the fillar cap fromthe auxiliary cooclant fillar.

{2} Remove the filler cap from the freshwater tank. Fill the
tank with coclant until coolant overflows from the auxil-
iary coolant filler.

(3} If freshwater tank becomses full and no cooclant is present
in the auxiiaty coolant filer, install the cap on the fresh-
water tank and pour coolant inte auxiliary coclant filler
until it overflows. Instali cap on auxiliary cooclant filler.

{4} Start the engine and run it at low idle for a few minutes,

{8} Shut off the engine, Remove both filler caps and check
the coolant level, Add additional coolant as necessary,

(6} Repeat steps 3, 4 and 5 until the coolant system is full
when checked.

(7} Verify that both filler caps are installed tightly and no
coolant leaks are detected.

Filler Cap

Fresh Water Tank

Cap

O-ring

Auxifiary Coolant Filler

;2
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3-2.48 Check fuel injection timing

{1) Open the fusl tank cock and shift the fusl feed pump

priming lever for air bleeding.

R L 2t
F.Q. feed pump “5 T
priming lever

-z

YT

a

F.C. feed pump

A0l -COE

{2) Check injection timing by turning the flywheel and look-
ing through the inspection hole in the flywheel housing.

N

ljection Y
Timing Ma\rk -

T0.¢c7
1or23

Fhywneel
N/

Flywheel housing

{3) lf injection timing is off, change the mounting position us-
ing the long hole in the injection pump mounting flange.
Turning the fuel feed pump towards the cylinder biock
slows timing down, while movement in the other direc-

tion makeas it faster.

8 (in%)
Fuel injection 3JHZE h.TDC10"
timing (FID) 3JH2-TE b.TDC12"

Rev._ direction
Fast nrinz

E.NnE

10-31-1
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4. Bolt:nut Tightening Torgue

3JH?2 Series
4. Bolt/nut Tightening Torque
Engine Turbocharger (RHBE52)
Thread dia. Tightanin W h Thraad dia. Tightenin Wrench
Description x pltch ?orqua ° rene Description x pitch ?ar ue 9
mm kg-m (ft-Ib} mm (in) mm kg-m (ft-Ib) mm (in)
Cylinder 75-85 14 Turbine 10.0 ~ 11.0 10
head bolts MI0X1.25 | (6554 .. 61.47) | (0.5512) chamber bolts M6 (72.38 ~ 70.56) | (0.3837)
Connecting MO X 1.0 50~55 13 Blower M5 35-~45 8
rod bolts 0 | (3616~ 39.78) | (0.5118) chamber bolts (25.31 - 32.54) | {0.3150)
70-80 17 Thrust 07 ~0.9
Flywheelbolts | M10X1.25 | 150 63, 57.66) | (0.6693) Metal bolts M3 (5.06 ~ 6.50) -
115~ 125% Seal M5 07-0.8 _
Crankshaft Mi4x1.5 (83.17 ~ 90.41) 19 plate screws (5.06 ~ 5.78)
V-pulley bolts ) 8.5 . 9.5%% (0.7430) Blower M5 18-22 8
(61.47 ~ 68.70) blade nuts (13.01 ~ 15.01) | (0.3150)
Main 106~ 115 17
bearingboits | M12*¥15 | 17594 . 8317) | (0.6693)
Fusl pump gear 60~ 7.0 17
nut MI12X1.75 | 4335 50.63) | (0.6693)

% For P.T.Q. V-pulley (optional} {material: stesl}
=% For standard V-pulley (material: casting iron)

Tightening torque of the standard bolts & nuts for general use.

—[NOTICE]

@ Apply the following tightening torque to bolts having “7" on the head.
(JIS strength classification : 7T) @
O Tighten bolts with no “"7" mark to 60% tightening torque.
O If the parts to be tightened are made from aluminum alloy, tighten the bolts to
80% tightening torque.

Bolt dia. X pitch  mm | M6x1.0 | M8x1.25 | M10X1.5 |[M12X1.75| M14X1.5 | M16X1.5
—_ N'm | 10.8+1.0 | 25.542.0 | 49.0+4.9 | 88.3£0.8 | 137+0.8 | 226:t9.8
Tightening 1orque et m) | (1.12£0.1) | (2.6£0.3) | (5.0%0.5) | (9.0£1.0) |(14.0£1.0)|(23.0£1.0)

Name Thread diameter Tightening torque

N.m (kgf-m}

1/8 9.80 (1.0}

1/4 19.61 (2.0)

PT plug

3/8 2042 (3.0)

12 58.83 (6.0)

M8 14.70 (1.5)

M12 29.42 (3.0)

Ball joint bolt
M14 4412 (4.5)
M16 53.83(5.5)
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Chapier 10 Disassembly ond Reassembly
3. Test runring

5. Test running

5-1. Preliminary Precautions

Before making a t=st run, maks sure of the folicwing

poinis,

(1) Warrn the engira up.

{2) Aemove any pracigitziion from tha F.O. filler, water
s&parator, and F.Q. tank.

(3} Use only lube 2il recommended by Yanmar.

(4} Be sure 1o add Yanmar anti-rust agent to fresh cooling
water,

(5) During cold weather, add Yanmar anti-freeze to the
cooling water,

{6) Providie good ventilation in the engine room

5-2 Check Points and Precautions During Running

3.JH? Series

Step ftem Ingtrgctions Precautions
1 Checks before 1) Make sure that the Kingston Cock is open.
operation 2) Make sure there is enough Yube oil and {fresh} cooling

water,

3} Operate the remote eontrol handle and check If the
devices connected 10 the engine side work properly.

3) Lamp should go off when engine is
nunning,

2 No load operation;
warm up operation

1) Glow plug is provided to aid engine starts.
When the I0be il temperatyre i raised to allow the
engine to start, the pilot lamp goes off.
2) When the engine is started, check the following:
« there is no water and no oil leakage.
+ gas does not leak when the engine is started.
= there arg no abnormal indications on the instrument
panel.
* there is no abnormality in cooling water discharge,
engine vibrations, or engine sounds.
3} To warm up the engine, operate at low revolutions for
about 5 minutes, then raise the revolutions to the rated
rpms and then to max. rpms.

1) Even if one glow plug should braak,
the remaining plug works.

2)
+ Fix leaks if any.
» Check the intakel/exhaust valves,
F.O. injection valve, and cylinder
head.

31 Do not raise the engine revolutions
abruptly.

a Cruising {load}
operation

1) Do not operate the engine at full load yet, but raise the
rpms gradually for about 10 minules until they reach
rated rpms.

3) Check the instrument panel and see if the water
temperature and oil pressure are normal,

2} Make sure that exhaost color and temperature are normal.

1) Before stopping the engine, operate it at 650--700 rpms
for about 5 minutes.

4 Stopping tha engine

2) Raise engine rpms 1o 1,800 just before stopping the
engine and idle the ehgine for about 3—4 secends.

1} Stopping the engine suddenly during
high speed operation increases the
temperature of engine parts.

2) This procedure prevents sarbon from
being deposited on the valve seats,
etc,

5 Chacks after stop- 1) Check again for water and oil leaks.

1) Check the oil seal area.

ping the engine 2) Make sure that no nuts and baits are loose. 2) Especially the engine inslallation
bolts,
3) Close the Kingston and fuel cocks.
4} When the tomperatura is expected to fall below freezing, 4) Drain from the sea water pump.
drain the cooling water (Sea water}.
5} Turn off the battery switch,
Primed inJapan 10-33
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Chapier 10 Disassembly ond Reassembly
3. Disassembly and Reassembly

5-3 Measurement Procedure of Keel Cooler Heat
Exchanger Capacity Measurement Actial
ltern Symbol Unit Measurement
Each measurement is required for the cooling capacity se- Value
laction of keel cooler. Boat Length — m
. . Engine Model Name s s
{1} Measuramant Preparation Article
Ambient Temperature fa =C
1) Thermocouple, and Thermometer........... ol set
2) Coclant Water Hose .. et .2 58t Seawater Jemperaturs ts ¢
{for Temperature Measuremem) Maximum Vessel Speed v knot
3) Joint {for Temperature Measurement) ..o 2 Engine Speed at N
. pm
Maximum Vessel Speed
Exhaust Temperature at Te oG
Maximurm Vessel Speed
I
(1) Keel Cooler Inlet M e
Temperature
Keel Cooler Qutlet -
fo C
- = Temperature
t=1.6 Freshwater Flow Q Lh {3000}
Caiculating Formula
2 Heat Exchanger Capacity
. H kealh
H=0Qxiti-to} e
(3) SRS A-CE
1. Teflon Sealant
2. Fresh Water Temperaturs
Measurement Sensor
3. Joint
4) Testing Thermostat (Full-Opan)... |

Ses Testing Thermosiat (Creat:on Merhod of Fub‘ Open)
on page 10-33

£) Flowmstar and Sensor ..o,
(Not required}

1 set

{2} Measurement ltem

Keel Cooler Inlet Temperature ti
Keel Cooler Qutlet Tomperature . fo
Freshwater Flow Q

{If actual measurement cannot be made,
calculate by 3000LM)

The other tems are measured for the
confirmation of measurement requirements

Primed inJapan 10-33-1
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Frashwater Flow Measuramant

Keal Coolar Cutlet Temperature
Measurement

Keel Coolar inlet Tamperature
Measurement

3.JH? Series




Chapter 10 Disassembly and Reassembly
3. Disassembly and Reassembly

(3) Measurement Requirsments

+ Replace the testing thermostat part (A} with the standard
item (B}.

(A)
"
{C)
0I2280-00X
1. Spacer
2. Maks a spacsr by folding and
inserting steel plate
(B)
s~ i
¥4 Pl
H g O O
LA 7
NI
Sl ‘ FRL-ANY
* Measure the temperature at full-speed run on the sea,
{measure in the stable condition after the kel cooler inlat
temperature has reached the upper limit).
10-33-2

3JH?2 Series

{4) Heat Exchanger Amount Permissible Value

Calculated value must be above 30,000keal’h

Testing Thermostat {Creation Method of Full-Open)

1} Procure the Standard Thermostat

2) Force into opening the valve to the condition of (G)
from the condition of {B} at normal temperature

3) Insert the spacsr in the indicated position for making
the valve opening ift (A): L=8mm

M
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Chaprer 10 Disassembly and Reassembly

&. Tipical Devices for 3025304 (Keel Cooling Svsrem) P
JH 2 Series

6. Typical Devices for 3JH25/30A
(Keel Cooling System)

6-1. Typical Instrument Panel

1. Altarnator 6. Extension Wire Harnass

2. Cooling Water Ternperature Switch 7. Wire Harness

3. Starter Motor 8. Instrument Panel

4. Batftery 9. Tachometer Sender

5. Change Over Battery Switch for 10. Lubrication Oil Pressure Switch
Two Battery System 11, Isolator {Out of Yanmar Supply)
{Out of Yanmar Supply} 12. Resistance (Isolator Maker Supply)

NOTE: For details about wiring, refer to the wiring diagrams for the specific engine model on Fage 9-4.1
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Chapier 10 Disassembly ond Reassembly
6. Nypical Devices for 3JH25:304 (Keel Cooling Svstem)

i ——————————— 3.TF ? Seiies

6-1.1 Batteries

A battery, or a system of batteries, provides electrical power
for the engine and alt DG elecirical equipment on the ves-
sel.

{1} Instaltation

1) Install batteries in a weli-ventilated location whers no
explosive gas can entar and where there is no possibil-
ity of acid corrosion.

2) Place batteries in an easily accessible focation for in-
spection, replacement and wiring,

3) Use a battery box or frame to atiach the batiery to the
hull. Use a bolt and clamp or a strap to secure the bat-
tery to the hull {A).

{A)

7

i

GO00d 160,

Clamp
Battery Box
Strap

Battery Frame
Frame Bolt

ap L=

Primed inJapan
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(2} Battery Capacity

Required battery capacity varies depending on the amount
and type of electrical equipment used in the vessel. For the
angine's slecirical squipment and its requiraments, refer to
the Engine Data for each model. For electrical equipment
other than that needed for the engine, check the require-
ments for each unit and use an auxiliary battery as need-
ed.

{3} Battery Switch

WARNING:

i

Avoid personal injury or equipment damage.
ALWAYS keep the electrical connectors and ter-
minals clean. Check the electrical hamesses for
cracks, abrasions, and damaged or corroded con-
neclors.

Shock Hazard

Avoid serious personal infury or equip-
ment damage. ALWAYS tirn off the bat-
tery switch {if equipped} or disconnect the
negative battery cable before servicing the
equipment,

NOTE: NEVER turn off the batfery switch (if equipped) or
short the battery cables during operation. Damage
to the efectric system will result.
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Chaprer 10 Disassembly and Reassembly

&. Tipical Devices for 3025304 (Keel Cooling Svsrem) P
JH 2 Series

The battery switch, shown in (B}, is available in local market. NOTE. Ensure that a baltery swiich is installed. If no battery

The battery switch should be change over type. swilch is installed, the battery continues discharging

while the boat is moored.

(B}

2} install the battery switch in an easily accessible place
near the battery. Do not attach the switch to the en-
gina,

3) Do not place the batiery switch in a place whsra ths
handle might be accidently touched or moved. If the
battery switch accidently disconnects the battery circuit
from the altarnater circuit during engine operation, the
IC regulator built inte the AC alternator could be dam-
aged.

1. Battery Switch
{5) Wiring the Battery
1} Connect the cable clamp on the red battery cable to the

(4) Specifications positive {(+) battery post (D).

Rated Current B00A at startlr?g. 50A at ©)
normal operation

TOOA at 1 minute or 1000A at

Maximum Current
20 seconds

1) Connect the battery switch to the positive {+) battery

cable (C).
1

(C}

T

— 2} Connect the cable clamp on the black battery cable to
% the nagative (-} battery post (D).

MAPORTANT:
NEVER connect the positive (+) battery cable 1o the
negative {-) battery post or the black battery cable to

022234 -002

1. Starter Motor ) the positive (+) battery post Doing so will damage
2. Change Over Battery Switch the IC regulator that is built into the AC alternator,
3. Aux. Battery {Houss Bank)
4. Main Battery (Engine Start Bank) 3} When you sslect the battery cable for the application,
choose a cable that corresponds to the rated voltage,
) ) ) rated output of the starter motor and wheather or not a
Directly connect the connection between isolator and alter- battery switch is used. See Battery Cables on page
nator B terminal. Simultaneously, disconnect the B terminal 10-40.

connaction betwaen alternator and starter.
As an initial exciting circuit, insert resistance hetween isola-
tor's A terminal and K terminal.
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Chapier 10 Disassembly ond Reassembly

6. Typical Devices for 3JH23:304 (Keel Cooling Svstem) ST Seri
JH 2 Series

4) Apply grease 1o the battery terminals and connect the (G)
cable clamps to the battery posts (E). Firmiy tighten the
cable clamp bolt to ensure good contact.

IMPORTANT:
ALWAYS uss a proper battery tester to check the
battery ctrent. NEVER use a metal todl, such as
a screwdiiver, 1o short across the battery terminals
o check for current. ALWAYS remove the baltery
cables before quick-charging batteries.

{E)

{1}

O304 A

1. Bilge

1. Positive {+) Bantery Cable
2. Negative {-) Battery Cable

5) Secure the cables with clamps as needsd to avoid dam-
age from vibrations created by ths hull of the boat (F).
Aoute the cables away from moving parts and make
sure they do not lay in the bilge area (G).

&) When guiding the cable to outside from hole in the wail
{F, (2)), avoid the cable damage due o a contact by put-
ting a cable protective cover for protection,

{F)
1. Clamp
2. Hole in the Wall
Primed inJapan 10-37
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Chaprer 10 Disassembly and Reassembly
6. fpical Devices for 30H25/304 (Keel Cooling Sysrent)

(5) Battery Wiring Precautions

(H)

NEZT%s -

1) Route cables so they do not come in contact with sharp
edges or heated areas.

(1)

1. Fuel Tank
2. Fuel Lines

2] Do not clamp the cables togethar with the fuel lines.
Keep them away from the fuel lines.

3) Use wire of the correct size. Carry out correct wiring
according to the wiring diagram for each modsl.

10-38
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Chapier 10 Disassembly ond Reassembly

6. Nypical Devices for 3JH25:304 (Keel Cooling Svstem)
. - TTT 2 Series
{6} Battery Cables

NOTE: For the alfowable cable diameter and length, refer to the engine wiring diagram for the specific engine model in Volume

2o0r3.
Allowable Maximum Length by Battery Cable Diameter (YIS Values)
Unit: m
Rated Voltage 12V 24V Resistance of Wire (2 m}
Starting Motor Rated | 510w 2w Over 2kW Below 6kW | Over 6kW

Cutput

Battery Switch with or without with with or without AV, wire IV, wire

without
Nominal Saction of Wire
15 mm? 0.86 e e e — 0.00188 s
20 mm# 1.3 _ _ _ - 0.000887 -
30 mm? 2.3 15 0.76 — — 0.60052 —
40 mm¥ 2.8 18 0e 2.8 - 0.000428 -
50 mm? 3.5 23 1.2 29 2.9 0.000337 0.000378
80 mm* 4.1 2.7 1.4 3.4 3.4 0.000287 0.000303
85 mm¥ 5.5 3.7 1.8 4.8 4.8 0.000215 —
100 mm? 7.1 47 2.4 5.0 8.0 0.000168 0.000130
125 mm? — 5.5 2.8 6.9 6.9 — 0.000144
15¢ mm” — 8.7 34 8.4 84 — 9.000118
200 mm? —_ 88 43 10.8 108 —_ 0.0000822
250 mm? — — — 13.8 13.8 — 0.0000722
A!Iowableg;i:istance of 0.0012 0 0.0008 0.0004 () 0.0001 02 —

Note: AV wires are used for 15 -100 mn¥ and IV wires (600V vinyl insulated) for 125 - 250 mnv.
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Chaprer 10 Disassembly and Reassembly
6. fpical Devices for 30H25/304 (Keel Cooling Sysrent)

e ————————— 3.7 2 Series

(7) Total Resistance of Battery Cable (YIS Formula)

Allowable wire resistance (Q)
Resislance of the wire used (/m)"

L{m) =

*The resistance varies depending on the wire standard
of each country.

NOTE: The battery cable length, L(m}, shows the full cabie
length of both the positive {+) and negative {-) cables
(total of Lx + L2 +L3in (W}

()

T

T
1y

8 =

IPHEES el

Starter Motor

L+

Change Over Battery Switch
isolator

Alternator

Lz

Lz

NaOo RGBS

10-40

6-1.2 Multiple Battery Systems

Use a dedicated battery (main battery) for the engine's
starter motor and alarm devices. Use a separate battery
(auxiliary battery) for onboard electric appliances.

Adding a battery does not prevent main battery discharge
unlass a charging distributer {isolator} is integrated into the
charging circuit. A propetly installed charging distributor can
charge both the main and auxiliary batleries concurrently
from one alternator. This arrangement isolates reverse cur-
rent flow. The diagram in (K) shows three multiple battery
configurations.
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Chapier 10 Disassembly ond Reassembly
6. Nypical Devices for 3JH25:304 (Keel Cooling Svstem)

3JH 2 Series
K
(1) Simple addition of battery (2) Switch used
Wiring
Alternator Alternator
| i Switch
Starter--— Starer-=—
Main |7 |Auwx. I—]' Main |—"I’ Aux. [—1
batiery battery battery battery
DRSSt I T [Sehbs LY T} of
Alternator Main Aux, Main Aux,
{operating) battery hattery battery battery
Alternator {off)
(Aux. battery Swich Off
operating)
Starter
started Swich On
o Rl
Femarks Main battery discharges due o use of aux. battery Main battery discharges by turning on the switch for
charging aux. battery.
{3} Charging distributor used {4} Battery Integrator
Wiring
Alternator . Atternator
Charging Battery
# distributor » Integrator
Starter Lamp etc. Starter Ltamp efc.
“omn AL L] L] dl [ sl [
Main Aux, i Main |7 JAux. |
batlery battery baltery baltery
DILIE ChE CaRTIE OO0l
Altarnator Main Aux. Main A,
{operating) hattery battery battery battery
921227 -09E
Alternator {(off
{Aux. battery
operating)
Starter
started
A2122E-02d
Remarks Discharging fram the main battery prevented. This system is an automatic controf system, in which
charging method is adopled to avoid the discharge and
charge failure problems caused by misoperation of the
hattery switch.
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Chaprer 10 Disassembly and Reassembly
6. fpical Devices for 30H25/304 (Keel Cooling Sysrent)
e 3T 2 Series

NOTES: 1. When adding a battery, check the baltery capacily in respect to the alternator capacily. (Charging requires less lime
when the alternator capacity is small even if the battery capacity is increased.)

2. For wiring of a locally purchased charging distributor, consulf the charging distributor or manufacturer and supply the

information about the Yarrmar engine alternator's characteristics, working circuit diagram and engine wiring diagram

{inciuding instrument panel witing). Mis-wiring will cause malfunctioning of the engine's alarm circuits, afternator

charging tailure, ete.
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Chapier 10 Disassembly ond Reassembly

6. Nypical Devices for 3JH25:304 (Keel Cooling Svstem)
. - TTT 2 Series
6-1.3 Battery Charging Distributor {Isolator)

This item is explained for an external fan-type alternator and cannot be applied 10 an internal fan-type alternator.

{1} SpeciHications

This specification shows samples of alternators for Yanmar enginss.

Manufacturer SAWAFUJ ELECTRIC CO., LTD
Model Name SBI-70 SEI-100 SBI-120
Rated Ampearage DG 70A DC 100A BC 1204
Rated Voitage DC12v BC 12y oc12v
Dimensions L x W x H {mm) 76 x 114 x 90 mm 120 x 114 x 90 mm 140x 114 x 80 mm
3.0x45x35in, 47x45x35in. 55x45x3.5in.
Weight 410 g 600 g 7i0 g
14doz 130z 1.6h
Loaded Allowable Alternator TO0A 100A 120A
Characteristics at Capacity
fropent Temperalur | Continuous Load DC 56A DC 80A DC 96A
55 Ampere
When the ambient temperature rises above EB5°C, the (2} Installation
current gradually drops in the battery charging distributor. 1} Install the battery charging distributor so that the cooling
In such conditions, it is necessaty to use a battery charging plate is petpendicular.
distributer with a one grade higher capacity.
(M)
Battery Charging Distributor (lsolator), Ambient sbove —
Temperature - Current Drop Diagram —— 3
w0 ' E j I T
{ -—— }In the case of resistance load i : T R
{—-=}In ihe case of capacity load O X X
gC(A) Ambignt iempearature electrid
urrent .
150 -current reduction graph
Sep120 SBI-100 NOTE: if the installation shown above is impossible, use a
100 7z : 7 battery charging distributor with a one grade higher
- AN capacity.
SO
35170 I *‘1‘:1.*@5% 2} Install the distributor in a dry, well-ventilated location,
o . . i N . 3) The battery charging distributor is heated during charg-
-4 ¢ 50 100 150 ing (100-110°C}. Be sure to install it on a thick iron
Ambient temperature{*C) plate (3 - 5 mm). Do not touch the distributor while it is
J00RETE being charged.
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Chaprer 10 Disassembly and Reassembly

&. Tipical Devices for 3025304 (Keel Cooling Svsrem)

e ————————— 3.7 2 Series

4) Use the metal pressure-fit terminals to connect the
wires to the battery charging distributor. Ensure correct
connsctions.

8] Use the wire size suitable for the electric load of the
wiring.

&) As an initial exciting circuit, insert resistance hetween
isolator's A terminal and K ierminal.

Circuit Diagram of Battery Charging Disiributor
{{soiator} {Out of Yanmar supply)

(N}

(2) Battery Charging Integrater {Out of Yanmar Supply)

Integrator type for battery charging are available at local
markat install the integrator batwaen charging cables prop-
erly according to integrator maker manual.

(O} shows typical integrator.

(0}

10-44
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Chapier 10 Disassembly ond Reassembly
6. Nypical Devices for 3JH25:304 (Keel Cooling Svstem) .
3JH 2 Series

6-1.4 Instrument Panel Configurations

(P) A-Type ®
o}
o \ /s
e
el W :
t%oé'} o "B
5 Tast \ O
=z O H—() \
bt (7) (6)
O O ax1ar. oy
921990 10X 1. Lube Qit Pressure Gauge
) 2. Cooling Water Temp. Gauge
1. Alarm Buzzer Switch 3. Tachometer {with Engine Hours)
2. Panel {llumination Switch 4, Alarm Buzzer Switch
3. Alarm Buzzer 8. Pans! {lumination Switch
4. Starter Switch 6. Statter Switch
5. Alarm Lamp Display 7. Alarm Buzzer
8. Alarm Lamp Display
{Q) B-Type
1 g
o 5}
D:l_:[.'Z'E_,F iLL__"\.'\L
) TIT CFF
BITELY G
> O
o /
(6) (5)
1. Tachomeater {with Enging Hours)
2. Alarm Buzzer Switch
3. Panel {llumination Switch
4. Starter Switch
5. Alarm Buzzer
6. Alarm Lamp Display
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6. fpical Devices for 30H25/304 (Keel Cooling Sysrent)
e 3T 2 Series

6-2. Cold Starting Aid

An air heater or glow plug may be available for warming in-
take air during starting in low temperatures. The air heater
it mounited between the intake manifold and silencer.

The device may be automatic or may activated by a preheat

switch, See the Operators Manual or Service manual of your
aguipment for specifics.

(S)

(3} 103
1. Manifold & Air Heater
2. (Gasket 6. Air Heater Gasket
3. BoltMBx 25 7. Bolt M8 x 35
4. Bolt M8 x 35
10-46 Printed inJapan
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6. Typical Devices for 3JH23:304 (Keel Cooling Svstem) ST Seri
JH 2 Series

Air Heater
(M
E
oo
Specifications
Type Uit AH 1
Yanmar Part Number 128100-77501
Rated Output W 390
Rated Current A 355
Hated Voltage V 11
Rated Operation Interval Seconds ON; 60 OFF: 80
Dimensions
A mm 78
{in.) (3.07)
B mm 60
{in.) (2.36)
C mm 60
{in.) {2.36)
D mm 78
{in.) (3.07)
E mm 18.1
{in.) (0.71)
F Frm 4x 08
G (Thread Size) mm hé x P1
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PARTS DIFFERING IN SHAPE

dASFHG0H] FOF
undpg 1y patl g

Specification
Part 4JH2E Series 3JHZE Series Reason for Remarks
£JHZE 4JHZE-TE 3JHZE JJHZE-TE
Py Retraction volume
gfﬁ:;%’gﬁéﬂ'} 23.6 mil/st Combustion
Cut amt. : performance
729570-51300] feh sy Standization at
Ba71] B445) acceleration
C 40, 24— 150
Fuel injection |5 734 » 156° [729565-53100, §-0.93¢ X 155° Combustion
nozzle 155P 23520 ‘?;ﬂo?zz% 26( 145 155P235J20 5-0.25-140 performance
{129100-53000]
Push rod [119171-14400]
Material=bTK M16C - — — Stress
relieving
yatlow peing
Cly. head
packing Non-asbestos | Non-asbestos
{¥hatariat:57700] < < < 5 oo o ba gpeled
. {UHole added for
Oil pan front P.T.O Dil pan for currant
— (zlsbrack?"t | To ?jlakbe'it gJH is changed in
crew hole applicabfe esign
e - Shallow (M16 X 1.5) for  |to twin {(Applied also
type dipstick instaliation to current 4JHE
Added also to series}
non-control side
26 | Cover [129470-49540] Following
{ Thermostat) -— glfof?’ggﬂon
@‘ water coolor
(N 19, 20)
. Input shaft Maasure for
27 mgg‘er;’el(ghﬁ?:ﬂ 0il seal : Acryl oil leak,
: Shaft,case:oil [ Measure for wear
supply amt -— G] cut of friction plate.
increased GG1 To make it
applicable to
Langth : 7um the clutchiess
increased engines
Cooling Added (¢l tamp.
fan None None reduced
28 | Imtercoller
None None None
28 | Air intake duct
None Alyminum pipe None Aluminum pipe Prevention of ?1 ?i?c? ticsrgli?re:gtbe
and rubber joint and rubber joint hose slipping off 43ﬂ-HTE/E;JTE
30 | Starter i
Rﬁ%ﬁ%ﬁ%%%} - -~ Unification of parts
31 | Wireharness 4m : without relay -— — Following change of| o 100
Extension cord | §m : with/relay _ starter ptiona
3 | mari KBW20 [S -— S] |KBWI-E [5
Mg:i:}? Bem’IO-E G] e [G] Gi Flywhee! changed
GG) GG] for apptication to
Input shaft length : input shaft iength : Bobtail
U p nnup
. Added .
fcaor:almg Same as KM4A — Nong Same as above
177073-63180
33 | Head bolt T=8=x0.5kg* M .
. A . Applied al
:g’%fg'"g *(’.tl.i?go“’gf:’_“m\’ -— — P.max. increase topcpu:'rer?t_so
at site reassembly) 4JHE Seriess
34 | Fly wheel SAE #4 — SAE #5
Housing [129400-01600] [129171-01600]
35 | Foot _ _ Front: A }129171-08100
:B) ~ -08110
36 { Mixing (L) _ 25inch
3 inch - {126171-135501
37 | V pultey FC25
[12847-21650) - (129171-21650]
38 | Lube oil cooler s Al
5 fv; i)
. - i'.‘l - :
{129470-330003 [129474-33000] [129470-33000]
30 1 Oil Filter [129150-35150] - (119305-35150]
$90 X ¢80 $68 X 285b




PARTS DIFFERING IN SHAPE

dASFHG0H] FOF
undpg 1y patl g

Specification

o Part 4JHZE Series 3JHZE Serigs %?ﬁi?':n'g Remarks
4JHZE 4JHZE-TE 3JHZE JJHZE-TE
T | Qutput ant?rt‘tg 46/3400 57/3400 3573400 43/3400
Max.

Clutgglgﬁyggut Crutgg!out ut Clul%]fout ut CIutgg!out ut Indication in
nameplata is
for flywheel

Fiywheal output F lywhae| sutput Flywheel output Flywhee| autput output.

50/ 3600 82/3600 38/3800 A7 /3600
- 126573-010007) . .
2 Cylinder ¢ . Bore enlargement | 3% Design change in
blf:»ck CMP — fcorl sti,?evzln_ess cyh Egg}g%g:ggg “ by sleaveless struc- |corner of main
£130403-01010) for sleeveless | rure besring(2—2.5)
3 Cylinder sleeve Bore erlargement
- - — None by sleeveless strug-
ture
4 . Grommasts [129573
Cyl.head gasket ot ban ends) 'g}ggggt::gi ?;??on?hmgnds} 1292]?1,1320( . ; |
- t=1. - =1. ore enlargement
4402 stamp 01360(t=1.5} 3JHZ starnp  _(1330(t=1.4) by sleeveless strue-
sttandard -013320(t=1,5} ture
& 82 mm for ¢
sleavetass oyl
5 | Engien name [129570-07010] [128571-07010] [128170-07010) [129171-07010)
plate Madel ; 4JH2E Model : 4JHZE-TE | Model : 3JHZE Model : 3JH2-TE
& Metal cpe JHZ mass-
tightening P max pArsocfﬂOurc?ﬁ_i the
t . . . .
araue - - - 11+0.5kg - m increase torque will be
changed to
11kg-m.
? Rocker arm (120155112601 Rocker arfm
support g
support - . —_ 11270 current 4JH is
Model of ADC to be changed
alse w of ADC.
§ Supercharger Mone [129571-18000] None [129171-18000] RHBE?
B200HIHPI12NW JA00IH P12NW Combustion {Water cooling}
BERL3511E BRLL3JIBC parformance MYED
"MY&I "MYI5” MY 34
9 kshaft [129474-21010] [128573-21010] S50CV SCM440
Cranksha SCMA40 SCM440 [120170-21010) 020171210100 (o s

Digserirmination Resintered increase

Stamp: C Diserimination

{on Npd arm} {on Ngd arm)

128573-215%0 .
10 | Flywhes CMP cone L ] JLizonso) - To mako it
Pcnzsl PC1Y0 Eng\éizéspoims) te Bobtail
11 | Piston [129870.22010] [129572-22010]
dia. 82¢n YPBC{Petal) | diz. 82w YPBC{Petal}
Stamp A Stamp C 4JHI-HTE &
K120402-22010] (126170-220101 | pore pniarging. | 4JHI-DTE
[120573-22010] Combustion differ in
" ) parformance cormbustion
dia. 82 YPBC(Petal} | dia. 87 49 YPBC{Petas) | 0ia. B2 uw YPBC(Petat) chambaer only.
Stamp D @ Stamp A 5 Stamp 3B @
12 | Piston rin [128573-27100] [120573.22100] ; :
{Tool) g — Chroma-plating on | [128120-22100] g?rome-piating on | Bore enlargement gg{g;jg;
2 faces aces
Piston ring(2nd) - [128351-22100] [129151-22110] [129351-22100] Bore enlargemsnt
Dil ring — [129573-23010] [129161-22200] [120573-22200] Bore enlergement | Differ in
13 | Conn. rod [120573-23010]
gl e p
- Small end : .max.
Hole dia.= 31an - - i ingrease
. Ti%htening torque:
0~5.9kg ' m
14 Piston pin {129573-22300] P.max.
dia. 28 X ¢ 68mm - - - increase
15 | Piston pin [120573-23100] P.max.
metal dia. 28 nm Taper e hl b incresse
Pi i [22252-000280]
R et Circhip (Flot) - - -
For dia, 28 mn hele
f129673-42500] . That for 4JH2
i7 | Sea water pump :?zi;ghsfrge capacity: Il_lréc;t;ease in Esc_h&ngegin
2/br - — esign an
Stmp Ao exchanged applied to
CKW éi:m lift increased) calorie et 40H.
18 | Fresh water .
cooler (Body) Cg(flg;?&g{:‘gi]a an:;eﬂse in
76.5 o . — [120171-44010) - exchan ged
Length : 451 ma calorie
Increase in
1 Fresh wat [129473-44111] £129171-44110]
9 | Frash water Care dia. 76.5mn - $76.5 X 0769 - hoat eed
(Cooler core) A=0.398nf A=0.229 c:slt:nriesg
120470-44450)
20 | Fresh water [ _444401 - - —
cooler Cooler inset dia.
{Side cover) 76 .5an




§ Yanmar's Worldwide Service Network

| Domestic Office |

YANMAR CO.LTD.

B Yanmar {Head office)
1-32, Chayamachi, Kita-ku, Osaka, Japan 530-8311

M Marine Operations Dept.
® Production Dept.
Tsukaguchi Plant
Market Service Group
3-1, 5-Chome, Tsukaguchi-honmachi, Amagasaki,
Hyogo, Japan 661-0001
Country Code. &1
Phone: 6-6428-3137 Fax: 6-6421-5549

YANMAR ENGINEERING CO0.LTD.

B Tokyc Office (Head Office)
1-1-1, Shinbashi, Minato-ku, Tokyo, Japan 105-0004
Country Code:; 81
Phone: 3-3508-1112 Fax; 3-3508-1123
Web: www.yanmar.co.jpfyef

B Osaka Office
1-1, 1-Chome, Nagasu Higashi-dori, Amagasaki,
Hyogo, Japan 660-8585
Country Code: 81
Phone: 6-6459-8048 Fax: 6-6481-6101
Web: www yanmar.co.jp/ye/
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| Overseas Office |

Yanmar Europe B.V. {YEU)
Brugplsin 11, 1332 BS Almere-de Vaart, Netherlands
Country Code: 31
FPhone: 36-5493200 Fax: 36-5493209

Yanmar Asia {Singapore} Corp. Pte. Ltd. {YASC)
4 Tuas Lane, Singapore 638613
Country Code: 65
Phone: 6861-3855 Fax: 6862-518%

Yanmar America Corp. (YA}
951 Corporate Grove Drive, Buffate Grove, |L 60089-4508, U.S A
Country Code: 1
Phone. 847-941-1900 Fax: 847-541-2161

Yanmar Engine {Shanghai). Co., Ltd.
Room 2002, China Insurance Building, 166
Pudong Lujiazui East Road, Shanghai, China
Country Code: 88
Phone: 21-5879-5090 Fax: 21-5879-8090

[E] Yanmar Co., ILtd. India tiaison Office

142-A, Lane-A, Sector B, Vashi, Navi Mumbai 400 705, India
Country Code: 91
Phone; 22-2782-1240 Fax: 22-2782-1280

¢ Hong Kong Office
Room 1208, C.C. Wu Building, 302-308 Hennessy Road,
Wanchal, Hong Kong, China
Country Code: 852
Phone: 2833-9032 Fax: 2904-7783

& Greece Liaision Office
5t Floor, 130, Sygrou Avenue, Athens, Greece
Country Code: 30
Phone: 210-922-2481 Fax: 210-922-2484

4 Philippines Office

Bth Floor, YL Holdings Building, 115 V.A. Rufino Street
Corner Salcedo Street, Legaspi Village 1229, Makati City,
Philippines.

Country Code: 63

Phone: 2-893-26880/ 4262 Fax: 2-893-4339
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[ Overseas Office |

& Liaison Qffice (Dongguan)
Mo.33, Jiaoyu Road, Banshi, Changping Town,
Dongguan, Guangdong, China
Country Code; 86
Phone: 7609-8338-4935 Fayx: 769-8339-7937

¥ Taiwan Branch
No .58, Yugangjung 2 Rd., Chienchen Dist, Kachsiung, Taiwan
Country Code: 886
FPhone; 7-815-4198 Fax 7-815-3280
E-mail. mitsuru_ka@yanrmardubail.ae

Dubai Liaison Office

Gold & Diamond Park, Manufacturing office 3006,
Ground Floor Building-3, Sheikh Zayed Road F.O
Box 214831 Dubai, UAE

Country Code: 871

Phone: 4-341-8787 Fax: 4-341-8778

| Overseas Service Agents |

SRILANKA

& Colombo Dockyard {Pte) Ltd.

Graving Docks Port of Colombo, P.0.Box 9086,
Colombo 15, Srilanka

Country Code: 94

Phone: 11-2522461~5 Fax. 11-2446441

@ Xinzhong Yanmar Engine Technical Service Center
2801 Gonghe Xin Road, Shanghai, China
Country Code: 86
Phone; 21-5665-5322 Fax: 21-5665-5522

© Shanghai Goltens Marine Machinery &
Maintenance Co,, Ltd.
Qinyi, Cailu, Chuansha City, Pudong New Ares,
Shanghai, China
Couniry Code: 86
Phone; 21-6890-7800 Fax: 21-6890-7801

Shanghai Yi Kang Chemicals &
Industries Co., Lid.
Rm. 1-4, 20th FL, Zhao Feng Plaza, No. 1027
Changning Rd, Shanghai 200050
Country Code: 86
Phone: 21-5241-9090 Fax: 21-5241-6820
€ Tianjin Yanmar Engine Maintehance & Servics Co.

MNo.3 Yong Tal Road, Tanggu, Tianjin, China
Country Code: 86
Phone: 22-2570-7510 Fax: 22-2570-7510

© Dalian Welfare Marine Engine Manufacture &
Epecial Repairing Co., Ltd,
Room 2307 A Yuanda Building, No.1% Duli Street,
Zhongshan District, Dalian, China

Country Code: 86
Phone: 411-2645-237 Fax; 411-2656-889

HONG KONG

O Cistar Tech HK Ltd.

Y.T.M.L. No.44, Cha Kwo Ling Road, Yau Tong Bay,
Kowloon, Hong Kong, China

Country Code; 852

Phone: +85227750161 Fax: +83227726054

214

PHILIPPNES

€ Seapowers Trading & Industiial services
316-A Mamatid Cabuyac, Laguna, Philippines
Country Code: 63
Phone: 917-500-3017 Fax: 49-502-0785
E-mail. seapowers@pldtdsi.net

MALAYSIA

€) Pan Sarawak Co., Sdn. Bhd.

Wisma Pansar 23-27, Workshop Road 95007 Sibu
Sarawak, Malaysia

Country Code: 60

Phone: 84-333366 Fax: 84-314555

€) Chong Lee Leong Seng Enterprise Sdn. Bhd.

Lot 530, Persiaran Subang Permai Sg. Penaga
Industrial Park, USJ 1 47500 Subang Jaya Selangor
Darul Ehsan, Malaysia

Country Code: 60

Phone: 3-5632-1377 Fax: 3-3632-3126

INDONESIA

@ Yanmar Jakarta Service Center C/Q P.T.
Pioneer

Jalan ir. H. Juanda, No.40-41-42, Jakaria, Indonesia
{P.O. Box 2502-Jakarta 10025)

Country Code: 62

Phone, 21-385-8526 Fax: 21-385-8526

@ P.J. Pioneer

Jalan Ir. H. Juanda, No 40-41-42, Jakarta 10120, indenesia
{P.O. Box 2502-Jakarta 10025)

Country Code: 82

Phone, 21-344-8486 Fax: 21-344-89295

(P IND-AUST Maritime Pvt. Ltd.

7158, J.K. Chambers Sector 17, Vashi,
New Bombay-400 703, India

Cauntry Code: 91

Phaone: 22-55912233 1 27892524
Fax: 22-55912234 /270692520

SINGAFPORE

@ Chong Lee Leong Seng Co., {Pte) Lid.

23 Tuas Avenue 2, Singapore 639454
Country Code: 65
Phone: 6264-2922 Fax: 6861-8785

KOREA

@ HwalllTrading Co., Ltd.

#136. 1-Ka, Dae kyo-Dong, Young Do-Ku, Busan, Karea
Country Code; 82
Phone 51-412-6385 Fax: 51-414-8752

THAILAND

(® Siam Consotium Service Co., Lid.

103-107. Damronglatpipat Road, Kiongtoey, Prakanong,
Bangkok, Thailand 10110

Country Code: 86

Phone: 2-249-8023 Fax: 2-248-7985

Printed inJapan
GRIH2.GGO000_(8G7



TAIWAN

{ Yee Foo Marine Industrial Co., Ltd.
F-3, No.36% Fusing North Road, Taipei,
Taiwan ROC. 105

Country Code: 888
Phone: 2-8712-0848

& Seikoh Co., Ltd.

No.56 Yugang Jung 2 Rd., Chien Chen Dist.
Kachsiung, Taiwan

Country Code: 886

Phone: 7-831-2303 Fax: 7-882-3911

Fax: 2-8712-0797

EUROPE

RUSSIA

{ Nakhodka Ships Service Ltd.

59, Nakhodka Avenug Nakhodka, Russia 692800
Country Code:, 7
Phone: 423-66-2-38-12 Fax: 423-66-2-10-71

NETHERLANDS

{ Nicoverken Holland B.\V.
Algerastraat 20, 3125 BS Schiedam, The Natherlands
Country Code: 31
Phone: 10-2380999 Fax: 10-2380988

) Fuji Trading (Marine) B.V.

Sluisjesdijk 109 3087AE Rotterdam, Netherlands
Country Code: 31
Phons: 10-429-8833 Fax: 10-429-5227

UK.

¢ Shipaid Diesel Services Ltd.
8 Mearjorie Avenue, Lincoln LNG 78D, UK,
Country Code: 44
Phone: 1522-533890 Fax: 1522-544355
GERMANY
& Nippon Diesel Service
Hermann-Blohm-Str. 1 D-20457, Hamburg, Germany
Country Code: 49
Phone: 40-317710 Fax: 40-311598
ICELAND
& MARAS E.H.F

Alralind 2 201 K-pavogur lceland
Country Code, 354
Fhone: 535-6444 Fax: 565-7230
ITALY
) NDI SRL

Via G.B. Guarni, 33, 1567121 Livorno-ialy
Country Code: 38
Phong: 0386-429053 Fax: 0586-443806

SPAIN
¢D Skandiaverken, S.A.

Po. Ind. Torrelarragoitt Parcela P7M, Pab. 1y2 48170
Zamunio Bizkaiz SPAIN

Country Code: 34

Phone: +34 94 5880200 Fax: +34 94 6880216

TURKEY

MIDDLE EAST

ARAE REPUBLIC OF EGYPT

) Mapso
P.O. Box 2643, 44 Industrial Area, Cairo/lsmailia
Desert Road, Cairo, Egypt
Country Code: 20
Phone: 2-29682777 (8 lines) Fax: 2-2962780
¢ Mapso-Alexandria Office

5 QOrabi Street, Alexandria, Egypt
Country Code: 20
Phone: 3-483-3453 Fax; 3-483-3486

SAUDI ARABIA
¢D Saudi Diesel Generators Company Ltd.

P.O Box 87, Dhahran Airport 31932, Saudi Arabia
Country Code: 966
Phone: 857-8768 / 8028/8036 Fax: 857-4681

UAE
€ Albwardy Marine Engineering {L.L.C)

Dubai Shipdocking Yard P.O. Box 6515 Dubai, UAE
Country Code: 971
Phone: 4-324-1001, 4-324-1561 Fax: 4-324-1003

€D Goltens Co. Ltd. Dubai Branch
Al Jadaf Ship Docking Yard P.O. Box 2811, Dubai, UAE

Coutry Code: 971
Phone: 4-324-1642 Fax:4-324-1983

AFRICA

MOROCCO

@ Aalborg International S.A.

Port De Peche, Agadir, Morocco
Country Code: 212
Phone: 844234 / 841346 Fax: 845273

& IMS Engineering (Prz) Ltd.

124 Marine Drive Parden Eiland, 7420, South Africa
FP.Q. Box 63 Parden Eiland 7420
Country Code: 27

Phone: 21-511-8201 Fax: 21-511-6608

¢D Aras Makina Sanayi Mumessillik ve Ticaret Ltd Sirketi

Evliya Celebi Mah. 2 Yasemin Sok NoS Tuzla Istanbul, Turkey

Country Code: 80
Phone: 216-582-0151 Fax: 216-582-0152
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OCEANIA

AUSTRALIA

&) Forgacs Cairncross Dockyard Pty. Led.
Thynne Road Morningside, Brishane, Queensiand 4170,
Australia

Country Code: 61
Phone: 7-322-70856 Fax: 7-3399-6184

&) Marine Engineering Sales & Service Pty. Ltd.
12 Starton Road Smithfield. Cairns 4878, Australia

Country Code: 61
Phone: 7-4038-2030 Fax: 7-4038-2839

© Waterside Engineering Pty. Ltd.
48-50 Export Drive Brooklyn 3023, Victoria, Australia
Country Code: 61
Phone: 3-9314-3722 Fax: 3-8314-3799

& Jaitco
10199 Kurraba Road, Neutral Bay, N.SWW. 2089, Australia

Country Code: 61
Fhone: 2-99058545 Fax: 2-89531728

@ Japan Marine Engineering Co.,itd
475 Warmigal Road Moorabbin Victoria Australia 3189
Country Code: 61
Phone: +81-3-95935-5277 FAX: +61-3-9555-5344

PAPUA NEW GLINEA

() Lutheran Shipping
P.O. Box 1439, Lae, Papua New Guines
Couniry Code: 675
FPhone: 42-6190 Fax: 42-5806

NORTH AMERICA
Us.A
) Marine Turbo & Diesel Inc,

1090 Tth Street, Richmond, Ca, 84301, U8 A
Country Code: 1
Fhone: 510-238-3525 Fax: 519-238-3576

(I North Florida Ship Yards Inc.

PO, Box 3255 Jacksonville, Florida 32208, U.S A
Coutry Code 1
Phone: 904-354-3278 Fax:904-353-2665

P International Five Star Marine Service Inc.

905 Willow Creek Drive La Porte, Texas 77571, LL.S.A.
Country Code: 1
Phone: 713-473-866Q0 Fax: 713-473-8667

B GOLTENS New York Corp.

160 Van Brunt Street, Brooklyn, NY 11231 U.S.A.
Coutry Code: 1
Phone: 718-855-7200 Fax: 718-802-1147

{B GOLTENS Miami Co. Inc,

2323 N.E. Miami Court - Miami, Florida 33137 U.S.A.
Coutry Code: 1
Phone: 305-576-4410 Fax: 305-576-3627

4/4

SQUTH AMERICA

TRINIDAD AND TOBAGO

& Caribbean Dockyard Lid.

P.C. Box 1147, Port Chaguaramas, Trinidad, W.1.
Country Code: 1
Phone: 809-634-4239 7422974378
Fax: 809-625-1215/ 800-674-1743
URUGUAY
@ Tsakos Industries Navales S.A.
Avda, Gral Rondeay 2023 Montevideo Uruguay

Country Code: 598
Phone: 84-83-36 Fax: 84-70-95

ARGENTINA
) Cromwell S.A.

Carifornia 733 11658-Buenos Aires, Argentina
Country Code: 54
Phone: 1-301-4124 Fax 1-302-7407

) Arzen Corpopation S.A.

Av. De Mayo 1370 Pise 2 Of 15 1362 Buenos Aires, Argentina
Country Code: 54
Phone: 1-325-0585 Fax: 1-325-0586

) Sociedad Maestaranga Yungay Ltda
Jose Tomas Ramos 184 Casilla 9086 Vaiparaiso, Chile
Country Code: 56
Phone: 214476 Fax: 211898

{) Diesel Motors Thno
Vevtas-Servicios 56-41 Colon n 2090 Casillia
206-Talcanuano, Chile

Country Code; 56
Phone: 544208 Fax: 542942

BRASIL

{) Metalock do Brasil Ltda

Rua Visconde do Rio Branco 20/26, 11013-030,
Santos, SF Brasil

Country Code; 55

Phone: 13-3222-4686 Fax: 13-3222-4088
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Marine Propulsion Engine
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