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A.Engine Model Name

. i Name Plat,
B. Engine Model Name Plate and Clutch Model Name Plate . SM/GM(F)(C)-HM(F)C)

A. Engine Model Name

The nomenclature of the New GM(F)/HM(F) series follows
the order shown below.

eg. 2 G M 20 F
T T N _\ Discrimination of engine type.

= Fresh water cooling.
2-cylinder C = Sail-drive.

(When there is no mark
this stands for the engine

Discrimination of old GM(F} Model with direct sea-water cooling)

Marine engine series

B. Engine Model Name Plate
and Clutch Model Name Plate

To every engine model described in this manual, an engine The specifications or components of the engine or clutch
model name plate and clutch model name plate are fitted may have been partially altered to improve performance, and
as shown in the following figures. In addition, the engine the components involved may not necessarily be inter-
serial number is stamped on the cylinder body. changeable.

Specifications of the engine and clutch to be shipped are Therefore, when parts are ordered, please furnish the item
recorded and filed using the numbers marked on the engine description in the blank spaces shown in the figures, using
model name plate and clutch model name plate. the descriptions given on these plates.

B-1 Item descriptions ¢n the model name plates and
information to be forwarded to us

[item descriptions on Model name plates] {Information to be forwarded to us]

Engine model name plate
Your engine model

° YANMAR DIESEL °|

7= MODEL
"\"?“5"1GM10

CONT. RATING o 0o .
ENGNE No | Your engine number
lo MADE IN JAPAN o}

Clutch model name plate

Your clutch model

GM-series (" [T RINE GEAR MODEL KM 2 -—@\—
GEAR RATIO
QL SAE 20/30 HD

OIL QTY. LTR.
No.

\O KANZAKI KOKYUKOKI MFG CO.. LTD. [Oj

Your clutch gearratio

HM-series (0 WARNE GEAR WODEL  KBW 10 ——XO-)
GEAR RATIO

@‘:‘ Ol ATFA
@ oLaty. 0.7 LTR Your clutch number

No.
osaks  KANEAKE  npaN
\O 0,

DHTORSIS MA. £h.. L

Printed in Japar 0-1
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B. Engine Model Name Plate and Clutch Model Name Plate
SM/GM(F)C)HM(F)C)

B.2 Location of engine model name plate and clutch
model name plate

B-2.1 1GM10(C)

Engine model name plate

Engine model
name plate

2GM20(FH{C),
3GMBO(F)(C)

Clutch model
name plate

1GM10(C),
2GM20(F)(C),
3GM30(F)(C)

Clutch model name plate
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B. Engine Model Name Plate and Clutch Model Name Plate
C. Cylinder Numb
Sdsiaihiuciisid SM/GM(F)C)HM(F)C)

8-3 Location of stamped engine serial number
B-3.1 1GM10(C) B-3.2 2GM20(F){C), 3GM30(F)(C), 3HM35(F){C)

¢ o PR

Stamped engine

serial number “! f\
VA ‘i

I
Y . LN
Pxd B AT
\'\J B "-t’.'. "‘ 1

C. Cylinder Number

The cylinder numbers of the 2 cylinder engine and 3 cylinder
engine described in this manual are designated as follows.

Flywheel

{1} The sequence of cylinder numbers is given as No. 1,
Na. 2 and No. 3 starting from the flywheel side.

(2) These cylinder numbers are consistently used for
devices and parts connected with the cylinder head and
vaive moving mechanism. Mowever, please note that
items related to the fuel injection pump do not
gorrespond 10 the numbering of the cylinders.

Prinied in Japun
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Chapter | General
1. Specifications

1. Specifications

1-1. Direct Sea Water Cooling Type

SM/GMFYCPHAKFXC)

Model omig | 2GM20 3GM30 3HM35
WV T T Verucal 4-cycle water cooled diesel engine o o
Combustion chamber T B T Swirl pre—cor;lbusiion chamber ) o e
Number’of cylinders T 1 - ] 2 3 _: R I
Bore x stroke B mmany T 75 x 72 (2.95 x 2.83) 7 - B0 x 85 (3 15 x 3.35)
Displacement T Celin Y omspedy | 06363881 B 0954 (58 21) 1.282 (78 23)
- Output/Crankshaft speed T kW/rpm(HP/rpm) 5.8/3400(8.07/3400) ] 11.8/3400( 16.0/3400) 17.7/3400(24.1/3400) 22.4/3200(30/3200)
g&g‘;’:?g‘fﬁégggﬁ) Brake mean effective pressure kgf/cm?® (Ib/in.?) ——--‘--“——---- -ii_ s 6.66 (94 ?uﬁ. 6.58 (93.57)
Piston speed m/sec. (l/sec) 8.16 (26.77) 9.07 (29.76} ]
- Output/crankshaft speed KW/rpm(HP/rpm) 6.7/3600(9.1/3600) [ TY3a73800(18.2/3600) 20.1/3600(27.3/3600) 25.4/3400(34/3400
(?J:Z;o(‘glﬁgg%m Brake mean effective pressure . kaf/em? (Ib/in.?) : B 7.07 (100.54) o 7.02 (99.82)
Piston speed m/sec. (ft/sec.) 8.64 (28.35) 3@y
Compression ratio >0 e o
Fuel injection timing (FI0} degree b TDC1541 L b.TDC15+1 b TDC18+1 b.TDC21+1
Fuel injection pressure kagf/cm? (Ib/in.?) 17045 (2347~2489) 16015 {2204~2347}
Main power take off at Flywheel side
Front power take off at Crankshaft V-pulley side
Direction of rotation Crankshatt Counter-clockwise viewed from stern
Propeller shaft {Ahead) Clockwise viewed from stern
Cooting system Direct sea water cooling {rubber impeiler water pump])
Lubrication system Complete enclosed forced lubrication
Starting system o T Electric and manual Electric
Model KM2C KM3A KBWI0E
Type Mechanical cone clutch with single stage for both ahead and astern - Wet multi-disc mechanical type
Clutch Reduction ratio (Ahead/A stern) 2.21/3.06 2.62/3.06 3.22/3.06 2217306 2.62/3.06 3.22/3.06 2.36/3.16 261,318 3.20/3.16 2.14/2.50 2.83/2.50
Propeller speed DIN.A rating (Ahead/Astern) rpm 1540/1113 1298/1113 1055/1113 154G/1113 1298/1113 1055/1113 1441/1076 1303/1076 10631/1076 1488/1280 1129/1280
Lubricating oil capacity glin.®y 0.25 (15.26) 0.3 (182310 07 (4272)
Clutch weight kg (Ib.} 9.5 (20.95) 11.0 {24.26} 17.5 (38 58)
Overall length mm (in.} 547 (21.53) 638 (25.12) 735 (28.94) 766 (30.94)
Dimensions Overall width mm (in} 410 (16.14) 455 (17.91) 455 (17.91) 485 (19.09)
Overail height mm {in.) 485 (19.09) 495 (19.50) 495 (19.50) 617 (24 29)
Lubnicating il capacity Total g(in.™) 1.3 (79.33) 2.0 {122.05) 2.6 (158.65) 5.4 (329.51)
(rake angie 8°) Effective glin.”) 0.6 {36.61) 1.3 (79.33) 1.6 (97.63) 27 (164.75)
Engine weight with cluth {dry) o Kg (b} 76 (168) 106 (234) 130 (2687) 158 (348)
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Chapter | General
1. Specifications

- e ——— SM/GM(FHCFrHM(FXC)
1-2. Fresh Water Cooling Type
Model 2GM20F i 3GM30F IHM3ISF
Type Vertical 4-cycle water cooled dieset engine
Combustion chamber Swirt pre—combustion chamber
Number of cylinders 2 l
Bore x stroke mm fin.} 75x72 (295 x 2.83) 80 x B5 (3.15 x 3.35)
Displacement gin.%) 0.636 {38.81) 0.954 (58.21) 1.282 (78.23)
Output/Crankshaft speed kW/rpm(HP/rpm) 11.8/3400{16.0/3400) 17.7/3400(24.1/3400) 22.4/3200(30/3200)
A Soron Brake mean effective pressure kgf/em? (Ib/in?) 666 (94.71) 6.58 (93.57)
Piston speed m/sec. (it/sec.) 8.16 (26.77) 9.07 {29.76}
Output/Crankshaft speed kW/rpm(HP/rpm) 13.4/3600(18.2/3600) I 20.1/3600(27.3/3600) 25.4/3400(34/3400)
00333,0;16':(:5%9,05) Brake mean effective pressure kgffem? (1b/in2) R 7.07 (100.54) 7.02 (99.82)
Piston speed m/sec. {ft/sec.} 4.64 (28.35) 9.63 (31.59)
Compression ratio 230 248
Fuel injection timing (FID) degree b.TOC 1511 T b.TDC 181 b.TDC 2111
Fuel injection pressure kgf/cm? (1b/in?) 17045 (2347~2489) 16045 (2204—2347)
Main power take off at Flywhee! side
Frant power take off at Crankshatt V-pulley side
Direction of rotation Crankshaft Counter-clockwise viewed from stern
Propeller shaft (Ahead) Clockwise viewed from stern
Cooting system “Fresh water cooling with heat exchanger
Lubrication system Complete enclosed forced lubrication
Starting system Electric
Model KM2-C [ KM3A KBW10E
Type Mechanical cone clutch with single stage for both ahead and astern Wet mutti-disc mechanical type
Cluteh Reduction ratio (Ahead/Astern) 221/3.06 2.62/3.06 3.22/3.06 2.36/3.16 261/3.16 3.20/3.16 2.14/2.50 283250
PropeHer speed DIN. A rating {(Ahead/Astern) pm 1540/1113 1298/1113 1055/1113 1441/1076 130371076 1062/1076 1498/1280 1129/1280
Lubricating oil capacity g(m;’) 0.25 (15.26) 0.30 (18.313 0.70 (42.72)
Clutch weight kg (1) 9.5 (20.95) 11.0 (24.26) 17.5 (38.58)
Owverall length mm {in.} 643 (25.31) 740 (29.13) 791 (31.14)
Dimensions Overall width mm (in.} 482 (19.00) 455 (17.91) 475 (18.70)
Qverall height mm (in) 545 (21.46) 545 (21.46) 638 {25.12)
Lubricating il capacity Total g(in.t) 20 (122.05) 2.6 (158.65) 5.4 (329.51)
trake angle 87 Effective g{in.) 13(79.33) 1.6 (97 63) 27(164.79)
Engine weight with clutch (dry) kg (b)) 114 {251} 138 (304) 167 (368)
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Chapter 1 General
. Specifications

SM/GCMFXCFHMENC)

A
1-3. Direct Sea Water Colling Type (Sail-drive)
Mode 1GM10C ] 2GM20C [ 3GM30C 3MMI5C
Type Vertical, 4-cycle water cooled diesel engine
Combustion chamber T T ) Swirl pre-combustion chamber
Number of cylinders 1 I 2 l
Bore x stroke mm {in.) 75 x 72 (295 x 2.83} 80 x 85 (3.15 x 3.35)
Displacement g{in.?) 0.318 (19.40} 0.636 (38.81} 0954 (58.21) 1.282 (78.23)
Output/Crankshaft speed kW/rpm{HF/rpm) 5.9/3400(8.02/3400) 11.8/3400(16.0/3400) 17.7/3400(24.1/3400) 22.4/3200(30/3200)
gl{:{;:ﬁ%l:; E.';.';‘[?A) Brake mean effective pressure kgffem? (ib/in.?) 6.66 (94.71) 6.58 (93.57)
Piston speed m/sec. (ft/sec.) B.16 (26.77) 9.07 (29.76}
o ‘ Qutput/Crankshaft speed kW/rpm(HP/rpm) 6.7/3600(5.1/3600} [ 13.4/3600( 18.2/3600) [ 20.1/3600(27.3/3600) 25.4/3400{ 34/3400)
OS;S?FISIEUGZ%OB) Brake mean effective pressure kgl/em? (I1b/in.*) o ) 7.07 (100.54) 7.02 (99.82)
Pistan speed m/sec. (ft/sec.) 8.64 (28.35) 9.63 (31.59)
Compression ratic 230 248
Fuel injection timing (FID) Degree b.TDC 1541 I b.TDC 1541 [ b.TDC 1841 b.TDC 211
Fuel injection pressure kgf/cm? {Ib/in.?) 17045 (2347--2489) 16045 (2204--2347)
Main power take off at Flywheel side
Front power take off at Crankshaft V-pulley side
Oirection of rotation Crankshaft Counter-clockwise viewed from stern
Propeller shaft (Sail-drive) Counter—ctockwise viewed from stern
Cooling system Direct sea water cooling (rubber impeller water pump}
Lubrication system Complete enclosed forced iubrication
Starting system Electric and manual Electric
Model SD 20 S0 36
Reduction system Constant mesh gear with dog clutch
Saildrive Reduction ratio (Ahead/Astern) 2.64/2.64
Propelier speed DIN. A rating rpm 1289 1212
Lubricating capacity gin.3) 2.2 (134.24)
Dry weight kg (b)) 30 (66} 32 (70
%Er?gr:i:tzligg.g)ml capacity Total ¢ (in. i 1.3(79.33) 2.0 (122.05) 2.6 (158.65) 5.4 (329.51)
Effective g (in. 3 0.6 (36.61) 1.3 (79.33) 1.6 (97.63) 2.7 {16475}
Engine weight with Sail-drive unit {Dry) kg (b} 104 (229) 134 (295) 153 (337) 180 (397}
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Chapter 1 General
2. Principal Construction

SM/GM{F)(C)HM(F)C)
[ ] ] n
2. Principal Construction
Engine model 1GM10 | 2GM20 3GM30 3HM35
Group Part Construction
Cylinder block Integrally-cast water jacket and crankcase
Cylinder liner Sleeveless
Engine block - - -
Main bearing Metal housing type
Oil sump Qil pan

Intake and exhaust
systems and valve
mechanism

Cylinder head

Integrated type cylinders

Intake and exhaust valves

Poppet type, seat angle 90°

Exhaust manifold

— Water-cooled type | Water-cooled type

Exhaust silencer

Water-cooled mixing elbow type

Valve mechanism

Qverhead vatve push rod, rocker arm system

Intake silencer

Round polyurethane sound absorbing type

Crankshaft Stamped forging

Flywheel Attached to crankshaft by flange, with ring gear
Main moving elements Piston Qval type

Piston pin Floating type

Piston rings 2 compression fings, 1 oil ring

Oil pump Trochoid pump
Lubrication system Qil filter Fufl-flow cariridge type, paper element

Gil level gauge

Dipstick

Cooling system

Water pump

Rubber impeller type

Thermostat

Wax pellet type

Fuel injection pump

YPFR-0707-1 YPFR-Q707-2 YPFR-0707-3

Fuel injection valve

Throttle valve, CSDYD1

Fuel system .
Fuel feed pump Mechanical type
Fuel strainer Filter paper
Governor Governor Centrifugal all-speed mechanical type
Electric Pinion ring gear type starter motor
Starting system -
Manual Camshaft starting —
Electrica! system Charger Alternator {with built-in IC regulator)

Reduction reversing

Reduction gear

Helical gear constant-mesh system

Clutch systern

Clutch

Wet multi-disc

Servo-cone type
i mechanical type

Fresh-water cooling system (2GM20F, 3GM30F and 3HM35F)

Cooling system

Sea water pump

Rubber impelter type

Fresh water pump

Centrifugal type

Thermostat

Wax pellet type

Heat exchanger

Multi-tube type
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Chapter I General
3. Performance Curves

SM/GMEXCFrHMFHC)
3. Performance Curves
3-1. 1GM10(C)
SPECIFIC FUEL CONSUMPTION (DING2708 rating)
g/kW-h 240 g/HPh
300 |- ™~
\___\ 220

280 k

260 | 200
ENGINE TORQUE (DINS270R rating)

N-m 2.0 kgf-m
18 p — 18
16 | —] 16
14 L 14
12k 12

OUTPUT

Kw HP

7 L

g
6 F 8

7
5 -

6
4

5
3 4

//

2 L 7.’ 3

2
1 -

1
0 0

1200 1600 2000 2400 2800 3200 3600

SPEED OF CRANKSHAFT: rpm
THE ENGINE FLYWHEEL OUTPUT IS APPROX 3% HIGHER.

NQTE: These curves show the average performance of
respective engine in test operation at our plant.
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Chapter 1 General

3. Performance Curves
- - SR SM/GMFYC)rHMF)C)

3-2 2GM20(F{C)

SPECIFIC FUEL CONSUMPTION {DIN62708B rating)

g/kWh 240 g/HP-h
\\ g
300 | 290
280 | =
260 | 200

ENGINE TORQUE (DIN62708 rating)

N-m kgf-m
40 4.0
30 L — / 30

QUTPUT

KW HP

14 L

18
12 16

14
10

12
8t

10
5 F 8

¢
4 L

4
2 |

2
0 J 0

1200 1600 2000 2400 2800 3200 3600

SPEED OF CRANKSHAFT: rpm
THE ENGINE FLYWHEEL OUTPUT IS APPROX 3% HIGHER.

NOTE: These curves show the average performance of
respective engine in test operation at our plant.
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Chapter I General
3. Performance Curves

S SM/GMFYCr-HMF)C)

3-3 3GMB30(F)(C)

SPECIFIC FUEL CONSUMPTION (DIN6270B rating)

g/kW-h 240
g/HP-h
\
300 [ N 220
"-.--..---
280 F - — =
200
260 |
ENGINE TORQUE {DIN6270B rating}
N-m 6.0 kgf-m
L /_‘

50 — 5.0
40 40
OUTPUT
Kw HP
20 F 27

24
s [ 21
18
15
thl e
12
g
5k 6
3
0

1200 1600 2000 2400 2800 3200 3600

SPEED OF CRANKSHAFT: rpm
THE ENGINE FLYWHEEL OUTPUT IS APPROX 3% HIGHER.

NOTE: These curves show the average performance of
respective engine in test operation at our plant.
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Chapter 1 General

3. Performance Curves

3-4 3HM35(F)(C)

SPECIFIC FUEL CONSUMPTION (DIN62708 rating)

kW h g/HP-h
300 | 220
280 [
— ] 200
260 |-
180

ENGINE TORQUE (DING2708 rating)

N-m 80 kgf-m
70 L —I
e 7.0
//
/
60 E e 6.0
KW QUTPUT 1
25 |
33
30
20 F 27
24
15 | 21
18
15
0 |
12
I// 9
/
> 6
3

1200 1600 2000 2400 2800 3200 3600

SPEED OF CRANK SHAFT: rpm
THE ENGINE FLYWHEEL OUTPUT 1S APPROX 3% HIGHER

NOTE: These curves show the average performance of
respective engine in test operation at our plant.
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Chapter 1 General
4. Features

4. Features

4-1Superior combustion performance

The unique Yanmar swirl precombustion chamber
and new cooling system display superior combustion
perfermance in all types of operation. Low-speed, low-
load combustion performance, especially demanded for
marine applications, is also superb, and stable
performance is maintained over a wide range of speeds.
Since starting characteristics are also excellent and
warm-up is fast, full engine performance can be obtained
within a short time.

4-21 ow coperating costs

Excellent combustion and low friction reduce fuel costs,
while the optimized piston shape ring configuration and
improved cooling system reduce oil consumption. continu-
ous operating time has been extended and operating costs
reduced through improved durability.

4-3 Compact, lightweight

The cylinder head is the integrally-cast type, and the
crankshaft is the housing type. Minimum weight has been
pursued for each engine part, and a reduction reversing
gear employing a special new mechanism has been
incorporated to obtain revolutionary engine lightness.

4-4 Long term continuous operation

Improved durability has been achieved by adopting special
construction and materials for main moving parts and the
valve mechanism, which are the areas most subject to
trouble in high-speed engines. Moreover, a bypass system
with a thermostat maintains the cooling water at a stable
high temperature, resulting in reduced cylinder liner and
piston ring wear, reduced thermal load around the
combustion chamber, and substantially improved
durability. Long-term continuous operation is possible by
correct operation and proper attention to fue! and
lubricating oil.

4-5 Low vibration

Vibration has been reduced by minimizing the weights of
the pistons, connecting rods, and other sources of
vibration, stringent weight management at assembly, and
balancing of the flywheel, V-pulley, etc. Vibration has also
been suppressed through the adoption of a special cylinder
black rib construction and improved rigidity. Rubber shock
mounts are available when the engine is to be used under
conditions which may lead to severe vibration,

SM/GM{F)(C)HM{FXC)

4-6 Quiet operation

Intake and exhaust noises have been lowered by adopting
an intake silencer, water-cooled exhaust manifold and
water mixing efbow type exhaust system.

The precombustion chamber system and semi-throttie
type injection valve suppress combustion noise sub-
stantially.

Moreover, gear noise has been reduced by the use of
helical gears around the gear train and clutch gear, and by
the buffering effect of a damper disc.

In addition, noise prevention measures have also been
taken at the control valve mechanism and other parts.

4-7 Superior matching to the hull

(1) Four-point support engine installation feet make
installation easy.

{2) Mist intake system prevents contarmination of the
engine room.

(3) Since the fuel pump is mounted on the engine, the fuel
tank can be installed anywhere.

{4) Water-cooled manifold prevents a rise in the engine
rcom temperature.

{5) Independent type instrument panel can be installed
wherever it is easiest to see.

(6) Speed, clutch forward and reverse, and engine stop can
all be remotely controfled.

{7) The use of rubber and vinyl hoses for ship interior piping
not only facilitates piping work, but atso eliminates
brazing faults caused by vibration.

{8} Electric type bilge pump is available as an option.

4-8 Easy to operate

(1) Cooling water temperature switch and lubricating ofl
pressure switch are provided, and alarm lamps and
buzzer are mounted on the instrument pane!.

(2) Manual starting handle permits manual starting.
(Except model 3HM35(C) and fresh water cooling type)

(3) Positive clutch engagement and disengagement;
propeller shaft does not rotate when clutch is placed in
neutral position.
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5. Engine Cross-Sections

5. Engine Cross-Sections

5-1 1GM10

. Cylinder head

Cylinder body

Main bearing housing
Exhaust valve

Intake valve

Valve spring

Valve rocker arm support
Valve rocker arm
Precombustion chamber
. Decompression lever

COEND AW =
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11. intake silencer
12. Mixing elbow
13. Camshaft

14. Camshaft gear
15. Tappet

16. Push rod

17. Piston

18. Connecting rod
19. Crankshaft

20. Crankshaft gear

e ———————————————————————————— S M| GMFYC)F HM(F)C)

21. Flywhee!

22. Crankshaft ¥-pulley

23. Oil pan

24, Dipstick

25. Lubricating oit pump

26. Lubricating oil intet pipe
27. Anticomrosion zinc

28. Fuel injection pump cam
29, Fuel injection pump

30. Fuel injection nozzle

1

4
3.
T

29
(TR
8.

20

22— 1
[]
32 \

25

. Fue! feed pump

. Cooling water pump

. Thermostat

. Starter motor

. Damper disc

. Input shaft

. Output shaft

. Forward large gear

. Reverse large gear

. Output shaft coupling
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5. Engine Cross-Sections

5-2 2GM20
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. Gylinder head
. Cylinder body
. Cytinder head gasket

Main bearing housing
Intermediate main bearing housing
Exhaust valve

Intake valve

. Yaive spring

Vaive rocker arm support

. Valve rocker arm

1.
12
13.
14,
15.
16.
7.
18.
. Piston
20.

Precombustion chamber
Decompression lever
Intake silencer

Exhaust manifold
Camshaft

Camshaft gear

Tappet

Push rod

Connecting rod

. Crankshaft

. Crankshaft gear

. Flywheel!

. Crankshaft V-puiley

. Qil pan

. Dipstick

. Lubricating oil inlet pipe
. Anticorrosion zinc

. Fuel injection pump cam
. Fuel injection pump

. Fuel injection nozzle
. Fuel feed pump

. Cooling water pump
. Thermostat

. Starter motor

. Damper disc

. Input shait

. Qutput shaft

. Forward large gear

. Heverse large gear

41. Output shaft coupling

37
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5. Engine Cross-Sections

5-3 3GM30
8
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1. Cylinder head 11. Precombustion chamber 21. Connecting rod 31. Fuel injection pump 41. Reverse large gear
2. Cylinder body 12. Decompression lever 22. Crankshat 32. Fuel injection nozzle 42, Output shaft coupling
3. Cylinder head gasket 13. Intake silencer 23. Crankshaft gear 33. Fuel feed pump
4, Main bearing housing 14. Exhaust manifold 24. Flywheel 34. Cooling water pump
5. Intermediate main bearing housing 15. Mixing etbow 25. Crankshaft V-pulley 35, Thermaostat
6. Exhaust valve 16. Camshaft 26. Qil pan 36. Starter motor
7. intake valve 17. Camshaft gear 27. Dipstick 37. Damper disc
8. Valve spring 18. Tappet 28. Lubricating oil inlet pipe 38. input shaft
9. Valve rocker arm support 19. Push rod 29. Anticorrosion zinc 39. Output shaft
10. Valve rocker arm 20. Piston 30. Fuel injection pump cam 40. Forward large gear
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5-4 3HM35
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1. Cylinder head 11. Precombustion chamber
2. Cylinder body 12. Decompression lever
3. Cylinder head gasket 13. Intake silencer
4. Main bearing housing 14, Exhaust manifold
5. Intermediate main bearing housing 15. Mixing elbow
6. Exhaust valve 16. Camshaft
7. Intake valve 17. Camshaft gear
8. Vaive spring 18. Tappet
9. Valve rocker arm support 19. Push rod
10. Valve rocker arm 20. Piston
1-13

. Anticorrosion zing
. Fuel injection pump cam

|
|
315
174
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25 7
. Connecting rod
. Crankshaft
. Crankshaft gear
. Flywheel
. CGrankshaft V-putley
. Qil pan
. Dipstick
. Lubricating ocil inlet pipe
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. Fuel injection pump
. Fuel injection nozzle
. Fuel feed pump

. Thermostat

. Starter motor

. Damper disc

. Input shaft

. Output shaft

. Forward large gear

. Reverse large gear
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41. Qutput shaft coupling
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5. Engine Cross-Secti
ngine Cross fons SM/GMFYC)HMEXC)

5-5 2GM20F
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1. Cylinder head 11. Precombustion chamber 21. Crankshaft 31. Fuel feed pump 41. Forward large gear
2. Cylinder body 12. Decompression lever 22, Grankshaft gear 32. Heat exchanger & exhaust manifold 42, Reverse large gear
3. Cylinder head gasket 13. intake silencer 23. Flywheel 33. Pressure control valve 43. Qutput shaft coupling
4. Main bearing housing 14. MixIng elbow 24. Crankshaft V-pulley 34 Cooling fresh water pump
5. Intermediate main bearing housing 15. Camshaft 25. Qif pan 35. Cooling sea water pump
6. Exhaust valve 16. Camshaft gear 26. Dipstick 36. Thermostat
7. Intake valve 17. Tappet 27. Lubricating oil inle1 pipe 37. Starter motor
B. Valve spring 18. Push rod 28. Fuel injection pump cam 28. Damper disc
9. Valve rocker arm support 19. Piston 29. Fuel injection pump 39. Input shaft
10. Valve rocker arm 20. Connecting rod 30. Fuel injection nozzle 40. Output shaft
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5-6 3GM30F

32

3.

. Cylinder head

Cylinder body

. Cylinder head gasket

Main bearing housing
Intermediate main bearing housing
Exhaust vaive

Intake valve

. Valve spring

. Valve rocker arm support

, Valve rocker arm

CODNDO AL N
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11. Precombustion chamber
12. Decompression lever
13. Intake silencer

14, Mixing elbow

15. Camshaft

16. Camshaft gear

17. Tappet

18. Push rod

19. Piston

20. Connecting rod

SM/GM(FXCrHM(FXC)
6 33
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4
. Crankshaft 31. Fuel feed pump 41, Forward large gear
. Crankshaft gear 32, Heat exchanger & exhaust manifold 42. Reverse large gear
. Flywheel 33, Pressure control valve 43. Output shaft coupling
. Crankshaft V-pulley 34. Cooling fresh water pump
. Qil pan 35. Cooling sea water pump
. Dipstick 36. Thermostat
. Lubricating oH inlet pipe 37. Starter motor
. Fuel injection pump cam 38. Damper gisc
. Fuel injection pump 39. Input shaft
. Fuel injection nozzle 40. Output shaft
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SM/GMFXC)rHMFXC)
5-7 3HM35F
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1. Gylinder head 11. Precombustion chamber 21. Crankshaft 31. Fuel feed pump ) 41. Forward large gear
2. Cylinder body 12. Decompression lever 22. Crankshaft gear 32. Heat exchanger & exhaust manifotd 42. Reverse large gear
3. Cylinder head gasket 13. Intake silencer 23. Flywheel 33. Pressure controf valve 43. Output shaft coupling
4. Main bearing housing 14. Mixing elbow 24, Crankshaft V-puliey 34. Cooling fresh water pump
5. Intermediate main bearing housing 15. Camshaft 25. Oif pan 35. Cooling sea water pump
6. Exhaust valve 16. Camshaft gear 26. Dipstick 36. Thermostat
7. Intake valve 17. Tappet 27. Lubricating oil inlet pipe 37. Starter motor
8. Valve spring 18. Push rod 28. Fuel injection pump cam 38, Damper disc
9. Valve rocker arm support 19. Piston 29. Fuel injection pump 39. Input shaft
10. Valve rocker arm 20. Connecting rod 30. Fuel injection nozzle 40. Output shaft
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6. Dimensions

SM/GM(F)C-HM(F)C)

6. Dimensions

6-1 1GM10
Fuel overflow ¢8.3(¢0.33)
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6. Dimensions
.

6-2 2GM20
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6-3 3IGM30
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6-4 3HM35
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6-5 2GMZ20F
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6-6 3GM30F
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6-7 3HM35F
Fuel overflow ¢8.3(30.33)
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Chapter 2 Basic Engine
1. Cylinder Block

1. Cylinder Block

1-1 Construction

The cylinder block comprises a single unit casting for the
cylinder body without the use of cylinder liners.

SM/GM{FXC}HM(F}C)

Cylinder body

ﬁrh\Water jacket

The cylinder block is a high-guality cast iron casting, with
integral cylinders and deep skirt crankcase construction.
As a result of stress analyses, the shape and thickness of
each part has been optimized, and special ribs employed
which not only increase the strength and rigidity of the
block, but also reduce noise.

1-1.1 Cylinder of model 1GM10{C) engine

Piston hote

[((({¢4]

Cooling water passage

Cup plug
Zinc fitting

Camshaft hole

(Gear case side)

/
‘\n W)
Crankshatt hole 05
Mia a,

AN ,’
Cast hole for lubricating oil N
[

Cylinder body
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1-1.2 Cylinder of model 2GM20(F}(C) engine

Drilled hole for conling water

. (D

0

Cylinder body

()

Camshaft hole N \ Cup plug

Screwed hole
for cooling water joint—"

)
{Gear case side)
x\
Crankshaft hote ~ N
il

Cast hole for lubricating oi

1-1.3 Cylinder of model 3GM30(F){C) engine

Drilled hole for cooling water

Cylinder body

Cup plug

Camshaft hole

Screwed hole
for cooling water joint

{Gear case side)

Crankshaft hole

Cast hole for lubricating ol
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1. Cylinder Block

wewames  SM/GM(ENC)-HM(FXC)

1-1.4 Cylinder of modet 3HM35({F)(C) engine

Camshatit hole

Screwed hole
for cooling water joint

{Gear case side)

Crankshaft hole

Cast hole for lubricating oil

1-2 Cylinder block inspection
1-2.1 Inspecting each part for cracks

If the engine has been frozen or dropped, visually inspect it
for cracks and other abnormalities before disassembling. If
there are any abnormalities or the danger of any abnor-
malities occurring, make a color check.

1-2.2 Inspecting the water jacket of the cylinder for
corrosion

Inspect the cooling water passages for sea water corro-

sion, scale, and rust. Replace the cylinder body if corro-

sion, scale or rust is severe.

1-2.3 Cylinder head stud boits

Check for loose cylinder head bolts and for cracking caus-
ed by abnormal tightening, either by visual inspection or by
a color check.

Replace the cylinder block if cracked.
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Drilled hote for cooling water

1GM10(C)

Cylinder body

Bolt diameter

M10

Pitch

1.5

Tightening torgque

6.0kgf-m(43.4 fi-1b}

Stud Bolts
2GM20(F){C)
Bolt dismeter M12
Pitch 1.25

Tightening torque

8.0kgf-m(57.8 ft-1b)
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Chapter 2 Basic Engine
1. Cylinder Block

Stud Bolts
3GMB30(F)(C), 3HM35(F)(C) kgf-m(ft-Ib)
3GM3O(F)(C) | 3HM3s(F)(C)
Bolt diameter M12
Pitch 1.25
Tightening torque B.0{57.9) ] 10.0(72.3)

Cytinder head bolt \

[‘| Length

1-2.4 Oil and waler passages

Check the oil and water passages for clogging and build-up
of foreign matter.

SM/GM(F)YCFHM(F)C)

1-2.5 Color check flaw detection procedure

(1) Clean the inspection point thoroughly.

{2) Procure the dye penetration flaw detection agent. This
agent comes in spray cans, and consists of a cleaner,
penetrant, and developer in one set.

., g
D
e

~SreaneR | | PenpraanT
OIS B S

{3) Pretreat the inspection surface with the cleaner. Spray
the cleaner directly onto the inspection surface, or wipe
the inspection surface with a cloth moistened with the
cleaner.

{4) Spray the red penetration liquid onto the inspection

surface. After cleaning the inspection surface, spray the
red penetrant {dye penetration flaw detection agent} on-
to it and allow the liquid to penetrate for 5-10 minutes.
If the penetrant fails to penetrate the inspection surface
on account of the ambient temperature or for other
reasons, allow it to dry and respray the inspection
surface.,

(5) Spray the developer onto the inspection surface. After
penetration processing, remove the residual penetrant
from the inspection surface with the cleaner, and then
spray the developer onto the inspection surface. If the
inspection surface is flawed, red dots or lines will ap-
pear on the surface within several minutes. When spray-
ing the developer onto the inspection surface, hold the
can about 30—40cm from the surface and sweep the
can slowly back and forth to obtain a uniform film.

{68) Reclean the inspection surface with the cleaner.

NOTE: Before using the dye penetration ftlaw detection

agent, read its usage instructions thoroughly.

1-3 Cylinder bore measurement

Cylinder wear is measured with a cylinder gauge. The
amount of cylinder wear becomes greater as the piston
nears the top, and it becomes greatest at the position of
the top ring when the piston is in top dead center. The
reason for this is that when the piston is at the top position,
lateral pressure is high due to the high explosive pressure,
and lubrication is very difficult due to the high temperature.
Therefore, the amount of wear must be measured in at least
3 positions, namely the top, middle and bottom positions
of the cylinder.
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Chapter 2 Basic Engine
1. Cylinder Block

Although the greatest wear is at the top of the cylinder, the
piston ring does not slide with the cylinder at the topmost
position. Therefore, a step-like pattern is formed between
the worn part and the non-worn part,

Furthermore, wear is liable to occur along the rotating
direction of the crankshaft due to the lateral pressure of the
piston. On the other hand, wear occurs in the direction of

Cylinder gauge

the crankshaft center line due to the thrust of the
crankshaft and the angle of the connecting rod.

Therefore, the amount of wear must be measured in the
directions of crankshaft rotation and the crankshaft center
line. When the difference of these two values (i.e. circularity
wear) is large, the cylinder must be repaired.

0.5C
Tep ring at T.D.C. o
=}
Top position 5 —
uwy
Middle position o3
&
=
=\\ Bottom position
\Oil ring at B.D.C.
Direction of
crankshaft
center line
Step-like ™ Top ring position
wear atT.D.C. Direction of
crankshaft
rotation
1GM18(C),2GM20(F){C),3GM30(F}(C) 3HM35(F)(C)
Maintenance standard Wear limit Maintenance standard Wear limit
Cylinder diameter $75.0~75.03 ¢75.10 $80.0~-80.03 ¢80.10
Y (2.9528—2.9540) (2.9567) {3.1496--3.1508) (3.1535)
i 0~0.01 0.02 0~0.01 0.02
Cylinder roundness
y {0—~0.0004) (0.0008) (0~0.0004) (0.0008)

When the result indicates that eccentric and circularity
wear exceed the specified limit, the cylinder must be
rebored.
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1-3.2 Boring the cylinder

When wear on the inside of the cylinder fs excessive, rec-

tify by machining. This is what is known as boring.

When boring is carried out, note the following points.

(1) Dimension to be bored
The cylinder must be bored to the same dimension as
an over-size piston.

Over-size piston

mmyin.)

ENG. MODEL | O.D. of standard piston| Q.D. of over-size piston
1GM10(C)

2GM20(F){C) @75 (2.9528) $75.25 (2.9626)
3GM3F){C)

3HM35(F)(C} $80 (3.1496) $80.25 {3.1594)

(2) Limit of cylinder's expanded I.D.
Never bore the cylinder beyond the limit of the expand-
ed inner diameter, because no over-size piston is
available for that dimension, besides which there is
danger in having too thin a wall thickness.

Limit of cylinder's expanded 1.D.

mmf{in.)

ENG. MODEL | 1.D. of standard ¢ytinder | Limit of 1.D. expansion
ESMESEE)’(C) @75.0~75.03 $75.25~75.28
3GM30(F)(C) {2.9528--2.9540) (2.9626~-2.9638)
$80.0~80.03 #80.25~80.28
SHMIS(RIC) (3.1496~3.1508) {3.1595~-3.1606)

Locater points of cylinder block
Forthe re-boring of the piston bore in the cylinder block, use

SM/GM(FYC)-HM(FXC)

(2} 2GM20(F)(C}, 3GM30(F)(C}
For processing bring the oil pan side to the bottom, and
insert a pin to the 2-¢12°3"" (15mm depth) locater hoie.

22840,125 (8.9715~8.9813)

143+0.075
(5.6270~5.6329)

Bore

58+0.05{ (2.2815~2.2854)

l

NN 7

fl
T Y

2

< Q

)

the foltowing locater positions. Before re-boring, be sure to
remove packings and dust from the locater points. s
1} 1GM10(C) w8
Main locater: Qil pan side Crank center 55
Sub locater: Timing gear case and F.Q. feed pump side A \\ Q’ S 9
2) 2GM20(F)}(C), 3GM30(F)}{C), 3HM35(F}(C) £ - S é
Oil pan side and $2-pin holes r~
2_¢12H[:ll!!l 9
17
(3) Boring procedures D th(01.;?31) (0.6703)
(1) 1GM10(C) &P (0,5;?32) ° © ) Y
For processing the bore, face the oil pan side to the bottomn
and place the fixing faces of the gear case and the feed
pump.
§‘ “/" dimension
C SSUIN 2GM20: 172.:0.05 (6.7697--6.7736)
\\\ 3GM30: 257+0.05 (10.1161~10.1201)
K Gear case face
Y Locater face
N
§ § % o \o ]
N VAl BE
\ o 17o) I3
N OO ol
OR Z|k
/ [{=
[ R 17 =8
AN o o
O OR \ :
1] /N -
I
Locater face
Feed pump
fixing face 61+0.05| (2.3996~2.4035)
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- - ] SM/GM(F)(C)'HM(F)(C)

(3) 3HM35
For processing bring the cil pan side to the bottom, and
insert a pin to the 2-¢12%™"" {15mm depth) locator hole.

24610.100 (9,6811-9,6890)

156320.075 (6.0207~6.0266)

60+0.05
o]
(2.3602~-2.3642)

1
Flywheel side

o

\ T 0
T

Locater hole.

N

(¢ )

Crank center
0 N\ .
o B
2 ¢12«‘u)0|»< 265i005
N 10.4311~10.4350 s
(0.4731) ( ) 17777 {0.6703)
15mm depth \
(0.5906)
{4)Honing

The inside surface of the cylinder must be honed after
being bered in order to remove machine tool marks.

1-4 Measurement of distortion on the upper surface
of the cylinder

As the cylinder is repeatedly subjected to thermal expansion
and high pressure it will not recover its original shape after
the engine has stopped and cooled down and will be
distorted. The distortion is mainty caused by construction
and material differences of the cylinder, but may arise from
the cylinder head bolts being tightened in the wrong order
or an uneven tightening torque of the bolts when assembl-
ing. If there is any distortion at the upper surface of the
cylinder, it will cause a compression pressure leakage, gas
leakage or water leakage as a clearance is formed around
the cylinder head even though the cylinder head is
thoroughly secured.
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{0.7880)

20

2.7

cylinder

(1) How to measure distortion on the upper surface of the

The amount of distortion is measured by placing a
straight scale on the upper surface of the ¢ylinder and
inserting a thickness gauge between the upper surface
of the cylinder and the straight scale.

Straight scale

Thickness gauge

Measurement is to be carried out on the 4 sides and 2
diagonal lines as shown in the figure, and the largest
value of clearance for each measurement is to be taken
as the amount of distortion,

oD
e L PN y 7
N A4 L7
(o] o]
£ £ Y
LF NS [e) ]
e 1
mm {in.)
Aliowable limit of distortion
1GM10(C) 0.05(0.002)
2GM20{F)(C) 0.05(0.002}
3GM30(F)(C)
3HM35(F)(C) 0.05(0.002)
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